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Preface

Josep Domenech!?, David Menéndez Alvarez-Hevia?, Alicia Martinez-Varea3, Rosa M.
Ll&cer-Iglesias!, Domenico Brunetto*

'Universitat Politécnica de Valéncia, Spain, 2Universidad de Oviedo, Spain, 3La Fe
University and Polytechnic Hospital, Spain, *Politecnico di Milano, Italy.

Abstract

This is the preface for the ninth edition of the International Conference on
Higher Education Advances (HEAd). HEAd'23 brought together researchers,
educators, students, and professionals from around the world to exchange
ideas and research findings on student preparation and higher education
systems. The conference facilitated thought-provoking discussions, innovative
ideas, and collaborative efforts to advance teaching, learning, and the overall
higher education landscape. The scientific program, curated by a committee
of 188 members from 44 countries, received 326 full paper submissions. Of
these, 98 papers were accepted for full-paper presentation, while 40 short
papers and 35 posters were also included. The contributions covered diverse
topics such as pedagogical approaches, technology integration, student
engagement, assessment methods, curriculum design, and educational
policies. Additionally, three keynote speeches and three pre-conference
workshops enriched the conference experience.

Keywords: Higher education; innovative materials; educational technology;
evaluation and assessment; globalization in education.

This work is licensed under a Creative Commons License CC BY-NC-SA 4.0
Editorial Universitat Politeécnica de Valéncia



Preface

1. Introduction to HEAd’23

This volume contains the selected papers of the Ninth International Conference on Higher
Education Advances (HEAd’23), which was held in Valencia, Spain, from 19 to 22 June
2023. HEAd'23 provided a dynamic platform for researchers, educators, students, and
professionals from around the world to come together and exchange ideas, experiences, and
research results regarding the preparation of students and the organization of higher education
systems. The conference served as a catalyst for thought-provoking discussions, innovative
ideas, and collaborative endeavors, all aimed at advancing teaching, learning, and the overall
higher education landscape.

The selection of the papers for the scientific program was conducted by a team of 188
committee members representing 44 countries on all five continents. Following the call for
papers, the conference received 326 full paper submissions with authors from 48 different
countries. All the submitted papers were reviewed by at least two program committee
members under a double-blind review process. Finally, 98 papers were accepted as full
papers for oral presentation during regular sessions, representing an overall full paper
acceptance rate of 30%, reflecting the conference's commitment to showcasing the highest-
quality work. Additionally, 40 submissions were accepted for short paper presentations and
35 for poster presentations, all of them receiving high review scores, and were published by
UPV Press in this volume. The organization committee congratulates all the authors for
having their papers accepted in the proceedings of such a competitive conference.

The contents of the program represent a diverse and comprehensive range of topics and
research interests in the field of higher education. The selected papers cover various aspects
of teaching and learning, including pedagogical approaches, technology integration, student
engagement, assessment methods, curriculum design, and educational policies. This rich and
varied collection of research contributes to the advancement of knowledge in higher
education and offers valuable insights and innovative practices that can inform and enhance
teaching and learning experiences worldwide.

The conference program featured three keynotes that overview important and current topics.
The first keynote, “Pedagogical Practices in Large Classes in Higher Education: Challenges
and Opportunities,” delivered by Anna Logan and Ann Marie Farrell (Dublin City University,
Ireland), examined the unique challenges faced by educators in large class settings and
explored innovative pedagogical approaches to enhance student engagement and learning
outcomes. The second keynote, “What Higher Education can learn from Games — more than
fun!” by Martin R. Wolf (FH Aachen University of Applied Science, Germany), highlighted
the transformative potential of incorporating game-based learning principles into higher
education, emphasizing the benefits of immersive, interactive, and experiential learning
environments. Lastly, the keynote titled “The Transformation of the University: Contributing
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to Integral Human Development,” presented by Josep Gallifa Roca (Ramon LIull University,
Spain), explored the evolving role of universities in fostering holistic development and
societal transformation, emphasizing the importance of integrating academic pursuits with
social impact and personal growth. These keynotes provided valuable insights and sparked
thought-provoking discussions, contributing to the overall richness and impact of HEAd’23.

HEAd’23 also hosted three pre-conference workshops to offer participants the opportunity
to explore specific topics relevant to the conference. The workshops included “The future
higher education classroom: Introducing new types of learning, executive function processes,
and strategies to foster students’ motivation and academic success,” organized by Genny
Villa (Université de Montréal, Canada), “Reinventing University: the Digital Challenge in
Higher Education,” led by Stefania Capogna (Link Campus University, Italy) and Erika
Zuperkiene (Klaipeda University, Lithuania), and “Learning experience design in the age of
metaverse,” organized by Eman AbuKhousa (Higher Colleges of Technology, UAE).

The conference was supported and hosted by the Faculty of Business Administration and
Management of the Universitat Politecnica de Valéncia, which has been recently ranked as
the best technical university in Spain by the Academic Ranking of World Universities
(ARWU) 2022.

The organizing committee would like to thank all of those who made this year’s HEAd a
great success. Specifically, thanks are indebted to the invited speakers, authors, scientific
committee members, reviewers, session chairs, presenters, sponsors, supporters, and all the
attendees. Our final words of gratitude must go to the Faculty of Business Administration
and Management of the Universitat Politecnica de Valencia for supporting, once again, the
HEAd conference, making it possible to become a great event.

2. Organizing Committee

General chair

Josep Domenech, Universitat Politécnica de Valencia, Spain

Scientific committee chair

David Menéndez Alvarez-Hevia, Universidad de Oviedo, Spain

Publicity chairs
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Daniela Zehetmeier, Munich University of Applied Sciences, Germany
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substantial effect on students experienced in online learning systems and
technologies.
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1. Introduction

Online exams have become increasingly popular in universities in recent years, as they offer
students and institutions greater flexibility and convenience. Despite the growing popularity,
there is still limited research that addresses student satisfaction with online exams, and in
particular students in distance-learning universities. This paper examines the evidence on
student satisfaction and barriers to online exams at universities and explores how students in
distance learning universities engage with this new exams model.

Recent studies suggest that students are generally satisfied with online exams, as they allow
for more flexibility and convenience. For example, Bashir et al. (2019) found that students
are more satisfied with online exams as they are allowed more time to prepare, and the exams
were more accessible. However, the increased use of online exams in universities has raised
questions about students' potential challenges when taking such tests. Technological issues
are a major barrier for many students taking online exams. These include slow internet
connection, lack of access to the necessary technology, and lack of technical knowledge
(Barrot et al., 2021). In addition to technical challenges, students face psychological
difficulties, such as stress and anxiety, when taking online exams. For instance, Almossa
(2021) noted that students felt overwhelmed and anxious during online exams due to the lack
of face-to-face interaction with the instructor.

Recent studies have shown that online exams are more beneficial to certain student groups
than others. Dikmen (2022) examined the effect of online exams on female medical students
and found that they were more likely to experience anxiety and lower self-efficacy when
taking online exams than their male counterparts. This was because they felt they had less
control over the exams and less access to resources. Further, Tai et al. (2022) note that with
online exams, disabled students can take the exam in a location of their choosing, adjust the
font size and background colour, and have more time to read, write and review answers.
However, the literature also highlights some drawbacks of online exams for disabled
students, such as feelings of isolation (Tai et al., 2022). This can be particularly problematic
for those with disabilities that require more support. Finally, Tran and Reilly (2019) suggest
that online exams can create challenges for Black, Asian or Minority Ethnicity (BAME)
students due to their lower access to technology, less access to tutoring or other academic
supports, and lower levels of comfort and confidence with the technology.

This study explores students’ satisfaction and barriers to taking online exams at The Open
University (OU), an institution with a long tradition of distance learning and mature student
enrolment in the UK. The OU delivers its courses via virtual learning environments, online
tutorials and tutor groups. Pre-pandemic, 24% of the OU courses ended with a face-to-face
exam, which has now been replaced with mainly remote open book style exams (e.g.,
multiple choice questionnaires, essays, equations and numerical workings). These exam
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interactions range from timed exams (2-4.5 hours) to 7-day submission windows. Motivated
by the current lack of an empirical basis for insights into distance learning students’
satisfaction and barriers to taking online exams, we explored the following research questions

(RQs):

1. To what extent are distance learning students’ satisfied with the different elements
of online exams?

2. What are distance learning students’ barriers to taking online exams?

3. Are there any significant differences among student groups (gender, race, disability)
in their satisfaction and barriers to taking online exams?

2. Methods

2.1. Development of survey instruments

The instruments used in this study consist of the ‘online exam satisfaction’ and ‘barriers to
taking online exams’, hereby mentioned as ‘satisfaction’ and ‘barrier’ instruments,
respectively. The ‘satisfaction’ instrument was developed as part of a bigger assessment
project by the Student Experience of Feedback, Assessment and Revision (SEFAR) team at
the OU (Cross, Whitelock & Mittelmeier, 2016) and was validated through an institutional
survey administered in 2015 (» = 281) and thirteen interviews. The instrument includes items
developed from constructs tested previously by others (e.g., Vattay, Gamlem & Rogne, 2021)
and, in part, composed of newly created items designed to probe additional themes such as
anxiety (Falchikov & Boud, 2007) and exam preparedness (Payne & Brown, 2011).

The ‘barrier’ instrument was developed as part of a Covid-19 evaluation project at the OU
(Aristeidou & Cross, 2021). It consists of items identified in the literature as reasons for
students’ disrupted studies during the pandemic. Some examples of these items include a lack
of technical equipment and great demand for devices and the internet in the household (Barrot
et al,, 2021), childcare and other caring responsibilities (Chirikov et al., 2020). Both
instruments were in the form of 5-item Likert scales, ranging from 1 (strongly disagree) to 5
(strongly agree), with an extra ‘not applicable’ (N/A) option.

2.2. Data collection

Data collected include undergraduate students self-reports on the online exams ‘satisfaction’
and ‘barriers’ survey instruments. Demographics and other student characteristics were
retrieved from the university database, such as gender (female or male), declared disability
(yes/no), and BAME (yes/no). The dataset was anonymised on the 30th of May 2022, prior
to initiating the process of data analysis. Ethical approval was obtained from the authors’
university ethics committee. The participants provided us with a written consent.
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Table 1. Demographics of survey respondents

Background All With online exams experience
Characteristics (n=1562) (n=190)

Gender

Female 336 90

Male 226 100
Declared disability

No 485 161

Yes 77 29
BAME

No 485 160

Yes 60 21

Unknown 17 9

2.3. Data analysis

Visualisations of the Likert scales were used to describe students’s satisfaction with different
aspects of online exams (RQ1) and the barriers to taking online exams (RQ2). Percentages
of participants were presented for each frequency selection, and items were presented in order
of negative impact on the frequency of agreeing to a particular statement. Data presented in
RQ1 include only the students who had an experience of taking online exams (n = 190), while
data presented in RQ2 includes all survey participants (n = 562).

Then, to determine how gender, disability, race, previous qualification and qualification
intention relate to each ‘satisfaction’ or ‘barrier’ statement (RQ3), chi-square tests were
performed. For the tests, dichotomous variables were used for each statement, in which
option 1 included all the ‘agree’ and ‘strongly agree’ responses to the statement and 0 all the
‘disagree’ and ‘strongly disagree’. N/A and ‘neither agree nor disagree’ were excluded from
the chi-square test analysis. An alpha level of .05 was used for all the analyses.

3. Findings

3.1. Satisfaction with online exams

The survey respondents who had an experience with online exams (# = 190) were mainly
found to agree that they were able to find a quiet space to take the exam (86%), they were
satisfied with the quality of that space (85%), the type of exam allowed them to demonstrate
their learning (78%), thought that the exam questions were clear (77%), felt a sense of
achievement upon completion of the exam (76%), were satisfied with the mark received
(72%), felt prepared just before starting the exam (61%), felt anxious during the exam (58%),
thought that the exam was harder than they expected (48%), and enjoyed the exam (31%)
(Figure 1).
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Figure 1. Student satisfaction with different areas of online exams, presented in ascending order of agreement
with each statement

Findings from examining student experience during and with the online exams and among
students in different groups indicated that BAME students were less likely to feel prepared
immediately before starting the exam (> = 4.53, df = 1, p = 0.03) than those of a white
background. There were also borderline differences between students who declared disability
and those who did not (*> = 3.74, df =1, p = 0.053). Gender-wise, female students were less
likely to report that the exam questions allowed them to demonstrate what they had learnt (y
=432, df =1, p=0.04). Moreover, female students (y> = 6.48, df = 1, p = 0.01) and students
with declared disabilities (y*> = 5.53, df =1, p = 0.02) were less likely to be satisfied with the
mark they received. Further, students with declared disabilities (y*> = 8.72, df =1, p = 0.003)
were less likely to be satisfied with the quality of the home space they used.

There were also no significant differences among different student groups as to whether (a)
the exam questions were clear, (b) the exam to be harder than they expected, (c) they felt
anxious when doing the exam, (d) they felt a sense of achievement when completing the
exam and (e) they were able to find a quiet space to take the exam.

3.2. Barriers to taking online exams

The survey respondents, both those with and without an experience with online exams (n =
562), selected employment commitments as the most significant barrier to taking online
exams at home — chosen by about one in three students (30%) (Figure 2). This barrier was
followed by a lack of confidence in dealing with technical difficulties, expressed by 29% of
the survey respondents, when dealing with potential technical difficulties during the online
assessment. The third most chosen challenge, selected by 28% of the respondents, was the
reliability or quality of the internet connection. Other less selected barriers involved a lack
of quiet working space (20%), childcare responsibilities (17%), mental health issues (13%),
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confidence in setting up and using technologies (13%), access to an internet connection
(10%), and other caring responsibilities (10%).

Figure 2. Student barriers to taking online exams, presented in ascending order of agreement with each statement

Findings from examining barriers to taking online exams among students in different groups
indicated that female students are more likely to report a lack of confidence in setting up and
using technology (> = 10.00, df= 1, p <0.01) and dealing with potential technical difficulties
during assessment (y> = 11.07, df = 1, p < 0.01). In addition, female students (y* = 4.51, df
=1, p = 0.03) were more likely to choose mental health issues as a barrier to taking online
exams at home. Students with declared disabilities (y*> = 9.01, df = 1, p < 0.01) are more
likely to choose other caring responsibilities as a barrier to taking online exams at
home. Finally, students with declared disabilities (y* = 35.32, df = 1, p < 0.01) were more
likely to choose physical disability as a barrier to taking online exams at home.

There were no differences among student groups in the following statements: employment
commitments or constraints, reliability or quality of internet connections, lack of quiet
working space, childcare responsibilities, access to an internet connection, and household
competition for access to devices. Furthermore, there were no differences between students
of different races and faculties.

4. Discussion

Distance learning university students at the OU demonstrated, like traditional university
students (e.g., Bashir et al., 2019), high levels of satisfaction with the environment in which
they took the exam and the exam procedure, including the type of exams and the clarity of
the questions. However, similarly to other studies (e.g., Almossa, 2021), they felt anxious
during the exam and thought it was harder than expected. Barriers to taking exams involved
various areas, with the most affected being employment commitments —expected in a
university with students of a higher average age. Likewise other studies (e.g., Barrot et al.,
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2021), technical difficulties also ranked high, with barriers related to dealing with unexpected
software and internet issues. Other important barriers related to finding a suitable
environment for the exam and arranging childcare — which can relate again to the fact the
students have different responsibilities compared to the average university student.

Our findings align well with previous studies wherein online exams are less beneficial for
specific student groups than others. In line with Dikmen (2022), female students were found
to experience more issues than their male counterparts, including more lack of confidence in
technology, and mental health issues. They also thought the type of exam impacted their
performance. We have also verified that students with declared disabilities face some
drawbacks when taking online exams, including lack of access to assistive technologies or
mental health issues (e.g., Tai et al., 2022). However, our results go beyond previous reports,
showing how their environment and caring responsibilities may also be barriers. A similar
conclusion to Tran and Reilly (2019)’s was reached on BAME’s students’ confidence with
online exams, with findings in the current study concerning their feelings of unpreparedness.

Our work adds to a growing corpus of research on online exams, showing how this type of
exam can still impact students familiar with online learning formats and technologies.
Overall, the literature and our findings suggest that online exams can offer several advantages
over traditional exams. However, it is also important for universities to recognise the
potential drawbacks, and carefully consider the needs of students when planning online
exams, ensuring they are adapted to meet the different student groups’ requirements.

In addition to the greater convenience and flexibility, online exams have also provided a
pragmatic and workable solution to challenges as a result from crises such as the recent global
pandemic. In this context, online exams can, as indeed they did during 2020 and 2021,
provide means to secure academic business continuity and student success. The findings from
this and similar studies can give direction to universities about which processes and policies
they need to put in place. The barriers to student satisfaction identified here seem, from an
institutional perspective, perfectly manageable and do not require unaffordable or not yet
existing high tech solutions: acknowledging employment commitments can be addressed
through assessment load and scheduling, anxieties about technology can be lowered through
training and responsive support services. There is, in fact, little in these findings that could
not be implemented at speed: it would therefore all the sooner address the barriers, secure
confidence in the robustness of assessment, and offer a better service overall to students.
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Abstract

While higher education is effective at measuring the acquisition of knowledge,
it is less successful in quantifying other types of learning such as learning to
know, live together, and to be. This is a problem because it makes it difficult
for institutions to implement and sustain student development programs. In this
paper, we describe how to measure student development using points. Using
data from 623 students over 7.5 years, we show how our points system was
used to improve student development over time by focusing on the quantity,
variety, quality, and distribution of development activities. Based on our
findings, we recommend avenues for additional research.
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1. Introduction

Higher education is typically associated with physical, cognitive, and personality
development of young adults (Kail and Cavanaugh, 2018). Yet, a major United Nations study
concluded that “formal education systems tend to emphasize the acquisition of knowledge to
the detriment of other types of learning; but it is vital now to conceive education in a more
encompassing fashion” (Delors et al. 1996, p. 37). However, higher education still primarily
focuses on one aspect of human development — academics — as measured by GPA.

Delors et al. (1996) place human development at the core of higher education, the principle
of which has been widely adopted by universities (Kilpatrick 2019). We interpret this to mean
going beyond pedagogy (e.g., teaching tips, GPA), scale (e.g., MOOCs), and reach (e.g.,
distance learning) to focus on value generation activities that develop students. Student
development has always been a major goal of universities (Kilpatrick 2019), and availability
of development activities is typically included in institutional assessment (Zilvinskis et al.
2017). Yet, to date there are no systematic and scalable measures of student development.
Therefore, our research question is: How can we measure student development? This
question is important because for student development to become a core activity and move
beyond a nice-to-have but difficult-to-attain goal, it must be measurable.

2. Student development

According to Delors et al. (1996), learning can be broadly conceptualized as: learning to do
- the acquisition of skills and competencies, learning to know - the ability to think and
integrate new information, learning to live together - understanding others, managing
conflicts, and learning to be - developing one’s personality and judgment. We adopt this
broad view of student development. Student development is also related to forming an
identity. Chickering and Reisser (1993) conceptualize establishing identity by proposing
seven vectors that include competence, emotions, autonomy and interdependence,
interpersonal relationships, identity, purpose, and integrity. Student development and identity
relate to employability, which Yorke and Knight (2006, p. 8) define as “A set of achievements
— skills, understandings, and personal attributes — that make individuals more likely to gain
employment and be successful in their chosen occupations, which benefits themselves, the
workforce, the community, and the economy.”

Another important stream of research focuses on student involvement (also termed
engagement), which is “the amount of physical and psychological energy that the student
devotes to the academic experience” (Astin 1984, p. 518). According to Astin (1984), student
learning and personal development are a function of the quality and quantity of student
involvement. Today, involvement is typically seen as an indicator of institutional excellence
as well as the effectiveness of education policy and practice (Axelson and Flick 2011).
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Involvement includes traditional academic activities such as studying - learning to do - as
well as experiences such as discovery, engagement, and feedback of ideas, cultures, places,
and others that relate to Delors et al.’s other forms of learning. Zilvinskis et al. (2017) show
that these different forms of student engagement increase the Delors et al. expanded view of
learning. While the above research is important for understanding the meaning and
importance of student development, it provides little guidance on measuring, implementing,
and weighing different forms of development.

Integrating the above literature, we define student development as the achievement of
Delors et al. (1996) outcomes of learning to do, know, live together, and be which establish
identity and increase employability. To establish a boundary and to acknowledge its
formative and emergent nature, we conceptualize development as a longitudinal process that
involves internal and external activities of varying depth and value, which in turn
differentially influence aspects of the above outcomes.

3. Measuring student development

Engagement, involvement, and development activities are currently measured with survey
instruments upon graduation (Astin 1984; Kuh 2001), while others have explored proxy
measures such as learning management system (LMS) log files. These are cross-sectional
perceptual measures. We instead follow a process view and operationalize student
development as a series of activities accomplished at different times measured by points. The
point value of each activity is associated with its development value.

Points are common in gamified systems (Liu et al. 2017). They are tangible and provide
feedback, which in turn influences motivation by fostering competence, relatedness, and
autonomy (Ryan and Deci 2000). Point-based rewards can also produce recurrent behavior
(Liuetal. 2017). Points communicate recognition and a sense of accomplishment for activity
and task completion, and the quantification enables social comparison and competition.
Points are also more objective than the perceptual surveys used in the involvement literature
(Astin 1984; Kuh 2001), and related survey measures of acceptance, usage, and satisfaction.

Overall, points work well as an individual measure that can quantify the number and weight
of development activities. For example, if a student completes an internship, they might be
awarded 300 points, while attending a talk by a speaker might yield only 25 points -
reflecting the differential developmental value of each respective acttivy. The total points
that a student has earned per term (points per term) and over the course of their degree
program (total points per student) provide a summary of an individual student’s development.
The average of total points per student provides an aggregate measure of performance, at the
academic department (our focus) or insititutional university level.
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The above measures are important because they focus on the quantity of student development
activities, but they are not sufficient. Point totals do not address variety - the number of
different activities (e.g., completing a project and an internship vs. attending two lectures),
quality — the intrinsic development value of different activities (e.g., leadership vs. attendance
activities), and distribution (e.g., all the activities in one term vs. spread out across multiple
terms). For example, a student earning 500 points may seem very good, but perhaps they
earned those points by completing only a few, and potentially similar, high-value activities
in their last term before graduation. Addressing variety, quality, and distribution is important
to ensure that development is holistic in addressing different aspects of learning (e.g.,
learning to live together vs. learning to know). Further, our goal is to measure development
as a process, in which students develop over time by engaging in a variety of high-quality
activities.

4. A field experiment in a living lab

We implemented points as a student development measure through a novel web-based self-
service technology platform. The platform manages and records the points earned by each
student for activities such as experiences (e.g., internships), career awareness (e.g., career
fairs), leadership (e.g., officer position in club), enrichment (e.g., study abroad,
competitions), communication (e.g., conferences, social activities), team work (e.g.,
community service, team projects), and workplace readiness (e.g., mentoring, site visits).

The authors’ home department served as a living lab to implement and study the use of points
as a measure for development. Living labs are a real world test and experimentation
environment which enable co-creation of innovation among stakeholders and creators. Living
labs offer incremental and visible improvements that reduce fear of failure and co-opt sources
of resistance into co-designers (Hyysalo and Hakkarainen 2014; Mandviwalla et al. 2008) by
exposing stakeholders to successive prototypes (Mandviwalla 2015). The stakeholders
included students, friends and family, faculty, staff, college and university administration,
and employers. The stakeholders participated in the development of each iteration of the
platform through feedback and use.

The project evolved considerably over a decade of incremental improvements involving more
than 7500+ students. To the stakeholders, we positioned student development as a program
of learning that complements but is separate from academics in which students were expected
to gain 1000 points prior to graduation. Over time, we integrated variety, quality, and
distribution into the system as follows. Variety — we placed restrictions on how many times
an activity can be repeated for credit, promoted activities offered across the university and
the local community, and adjusted point values so that a student can only meet point
expectations by participating in more than a few activities. We also allowed students to
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propose new activities. Quality - We adjusted the point value of activities to reflect their
development potential (e.g., internship receives more points than attending a lecture).
Distribution - We restricted how many times a student can get credit for an activity (e.g.,
receive points for attending a lecture only once a term).

5. Results

We collected data from 623 students over a 7.5-year period of using the platform. For each
student, we recorded the points they earned for the eight consecutive terms leading up to their
graduation as well as the total number of points they earned upon graduation. Table 1 shows
the percentage of students attaining point levels in the years following the platform’s
implementation, in which each year includes the group scheduled to graduate that year (only).
As the program was designed for students to achieve 1,000 points before graduation, we
chose point cutoffs to designate low, average, above average, advanced, and very advanced
achievers. The results show that over time a greater percentage of students achieve higher
point levels with 100% achieving the 1000-point expectation by the fifth year. Close to 100%
of graduating seniors achieved at least 1,000 points by year 4, compared to a little over 9%
in year 1. Over the course of the five years, the percentage above 1,400 points grew from
1.3% to 12.6%.

Table 1. Percentages of students and points levels

Point levels/Year 1 2 3 4 5
Poor (0-300) 76.0% 6.4% 00% 2.0% 0.0%
Low (300-999) 147% 73% 11% 0.0% 0.0%

Average (1000-1200) 6.7% 49.1% 59.8% 65.3% 80.0%
Advanced (1201-1400) 13% 100% 7.6% 82% 7.4%
Very Advanced (1400+) 1.3% 27.3% 315% 245% 12.6%

The results suggest that (a) students will, over time, adopt and embrace new measures of
development, and (b) that once you start measuring an activity, perceptions change, and
development becomes more frequent. Further, given the structures we put in place, students
engaged in a variety of high quality development activities. We measured variety by
reviewing the average number of activities. In addition, we adjusted the point values so that
to meet expectations students had to participate in high value point activities (quality).

However, it was unclear if the activities were distributed over time or bunched together.
Figure 1 shows activity across eight terms (T1 — T8) which is about 2.5 years. The data was
standardized to enable comparison so that for a student graduating in any year, T1 is when
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they started participating (eight terms in the past). The later years (3, 4, and 5) show more
activity with less variance compared to the earlier years. The figure suggests that compared
to year 1, year 5 graduates are more developed because they completed more activities each
term at a consistent level, reflected by the lower variance.

4.5
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3.5
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2.5

Activity

2.0
15
1.0
0.5

0.0
T1 T2 T3 T4 T5 T6 T7 T8

Term
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Figure 1: Development activity

While illuminating, the above analysis requires qualitative interpretation of graphs. We drew
inspiration from Shannon’s diversity index (Shannon 1948), which has been used to assess
species diversity in biology and ecology (Spellerberg and Fedor 2003). We developed a novel
application of the Shannon Diversity Index to measure Development Distribution (DD). DD
is expressed as: — YN, p; log, p;, where N is the number of terms and p; is the proportion of
activities completed in a particular term. DD is useful because summing the number of
activities only measures what is termed richness, as opposed to diversity, which is the
function of the relative frequency of different species (Keylock 2005, p. 203). In our case,
DD calculates the activity distribution across terms, i.e., the development process. So that
higher DD implies activities are more evenly spread out across more terms. For example,
consider six activities completed over five terms. Completing two activities every alternative
term across 5 terms (2,0,2,0,2) generates a DD score of 1.585. In contrast completing two
activities in the first term and one in each term thereafter (2,1,1,1,1) generates a DD score of
2.251. Another scenario where activities are concentrated in terms 2 through 4 (0,1,4,1,0)
generates an DD score of only 1.252. DD is not affected, however, by the total number of
activities if the distribution remains the same. Consider a scenario where the distribution of
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activities is (3,0,3,0,3). Even though there are now nine activities instead of six, the DD score
remains the same (1.585). This means that DD is a more useful measure when combined with
total points earned. In sum, DD rewards better distribution, meaning more time to absorb,
reflect on, apply, and experience the benefits from each activity as well as apply what was
learned to the next activity (e.g., an officer position one term, followed by taking the lead
role in a competition in the following term).

Table 2. DD scores over five year period

Year DD
1 1.57
2 1.84
3 1.97
4 2.09
5 2.18

Table 2 summarizes DD scores of 623 graduates participating in 6,474 activities totaling
617,558 points across five years, in which the minimum possible score is 0 and 4.31 is the
theoretical maximum. The gradual increase in DD scores suggests that students were
completing activities that were more evenly distributed across terms. This result matches
what is observable in figure 1, providing an intuitive validation of the efficacy of the measure.

DD needs to be further improved since it treats all activities as equal, even though it is likely
that at different times, for different students, the importance of learning to do, know, live,
and be will vary. In addition, we don’t know which factors motivate and influence the
trajectory of student development. Finally, we also need additional research on how to
benchmark points and DD scores at the individual and institutional level.

6. Conclusion

In this study, we show how we developed a measure of student development in a living lab
using a technology platform. For student development to move from the nice-to-have to the
essential activity conceptualized by Delors et al. (1996), it must be measurable. The results
show that points can serve as a measure of student development, including the quantity,
variety, quality, and distribution of development activites. Overall, as far as we know, we are
the first to measure student development across time using direct rather than perceptual or
proxy measures.
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With universities playing a key role in creating and promoting sustainable
development, they are inevitably called upon to report to stakeholders their
active commitment to facing social and environmental issues using
comprehensive and clear reporting tools. GRI Standards provide guidelines to
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1. Introduction

In the last decades, sustainable development has attracted the attention of organisations, both
private and public, including educational institutions at all levels. In this context, the
relevance of higher education institutions (HEIs) has been widely recognised as meaningful
in that they act as drivers of sustainable change (Barth and Rieckmann 2012; Disterheft et al.
2013; Lozano et al. 2013). In particular, universities not only have the duty to teach and
transmit knowledge, but they must also act as responsible institutions by advancing research
to stimulate sustainable development and change (Barth and Michelsen 2013). Some
initiatives to foster universities’ sustainable activities have taken hold, such as the new global
university rankings aimed at assessing universities for their contribution to sustainable
development goals (e.g., The Times Higher Education Impact Rankings). Moreover, some
governments have developed sustainability indicators to determine their funding lines to
motivate universities to act sustainably. HEIs are thus called upon to improve the dialogue
with government and society by reporting and disclosing their sustainable activities and
efforts that foster sustainable development. However, the lack of standardised standards has
led to the production of different documents across HEIs, making it difficult to clearly
disclose or compare information (Fiorani and Di Gerio 2022). Starting from these
assumptions, this study attempts to analyse sustainable reports in the Italian higher education
system (IHES) by investigating if and how state universities are adopting the so-called
materiality matrix and how the standards are being applied. A materiality matrix is a tool that
considers key aspects and indicators that reflect an organisation’s social, environmental, and
economic impacts, or those that influence stakeholder decisions, thereby identifying material
issues that deserve to be included in the report (Hsu, Lee, and Chao 2013).

The paper is organised as follows: section 2 presents a brief literature review on sustainability
reporting in HEIs; section 3 explains the methodological approach; section 4 describes the
findings; and the conclusions are provided in section 5.

2. Literature review

Due to the necessity to act sustainably, HEIs play an essential role in providing and promoting
helpful pathways to sustainable action. HEIs, indeed, have a twofold responsibility:
delivering trustful results that can help both citizens and firms on the path to sustainability,
and being reliable institutions and points of reference when it comes to representing virtuous
actions in this sense and stimulating organisational change (Ceulemans, Lozano, and Alonso-
Almeida 2015). Especially for the latter, universities should externalise their institutional role
by communicating a coherent and reliable image that represents all the virtues expected of
them. In this sense, reporting activities, intended as means and measures to collect, process,
and present information, help organisations reduce the complexity of information by making
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data accessible and understandable in a simplified way for specific target groups and
stakeholders. From the sustainability viewpoint, reporting is an accounting practice that aims
to communicate all the efforts that an organisation makes in terms of the environment,
society, and economy, tracking the impacts and actions related to these aspects, and engaging
stakeholders during the investigation process. From a legal perspective, countries are
developing numerous directives and laws to provide clear and trustful guidance. It is widely
accepted that financial and non-financial information have the same importance and must be
subject to regulations, resulting in the double-materiality concept. For example, the European
Union recently moved from the NFRD (Non-Financial Reporting Directive) (Directive
2014/95/EU) to the CSRD (Corporate Sustainability Reporting Directive) (Directive (EU)
2022/2464). However, the path to providing clear instructions is long and diversified, and
each institution can use one of many available standards (e.g., from the Global Reporting
Initiative (GRI) or the International Accounting Standards Board (IASB)) to map its
sustainability actions. GRI Standards are the most widely adopted worldwide, but despite
their importance, they do not provide specific guidelines for HEIs and more generally for
other types of organizations. This might explain why sustainability reporting is still at an
early stage in this field (Herzner and Stucken 2020). For this reason, academics questioned
whether GRI Standards are adequate when writing sustainability reports for HEIs and
proposed alternatives and modifications (Amiano Bonatxea, Gutiérrez-Goiria, Vazquez-De
Francisco, & Sianes, 2021; Lozano, 2006), such as the use of a materiality matrix. A
materiality matrix is a tool that illustrates which material topics are salient for an organisation
based also on the perspectives and opinions of its stakeholders. GRI Standards state that an
issue is material when it represents “the organization’s most significant impacts on the
economy, environment, and people, including impacts on their human rights” (Global
Reporting Initiative, 2021a), whereby material topics are “topics that represent the
organization’s most significant impacts on the economy, environment, and people, including
impacts on their human rights” (Global Reporting Initiative, 2021b). While an example of a
materiality matrix is lacking in the most recent set of standards, one can be found in the GRI
Standards published in 2016. This states that a materiality matrix “shows the two dimensions
for assessing whether a topic is material; and that a topic can be material based on only one
of these dimensions. The use of this exact matrix is not required; however, to apply the
Materiality principle, it is required to identify material topics based on these two
dimensions.” The topics appear to be relevant according to the two dimensions: if they are
reasonably important in reflecting the organisation’s economic, environmental, and social
impacts, or in influencing the decisions of stakeholders. However, only the 2016 GRI
Standards mention the two dimensions in the report (Global Reporting Initiative, 2016). In
the 2021 GRI Standards, the example of the materiality matrix was removed and replaced by
more general indications about the process of determining material topics (Global Reporting
Initiative, 2021a). This backing down about the materiality matrix between 2016 and 2021
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could have been caused by the problematic definition of materiality (herein termed
materiality haziness) and by the fact that proposing a materiality matrix became more
difficult following the 2016 guidelines. However, even though the materiality matrix is no
longer recommended by GRI, it continues to be employed both by companies (De Cristofaro
and Raucci 2022) and universities. The GRI 101: Foundation 2016 presents a graphical
materiality matrix example, wherein the two previously cited dimensions are respectively
associated with the x-axis and y-axis. This inconsistency was already noted by Taubken and
Feld (2018), who found that is not so uncommon for the materiality matrix to be subject to
misunderstandings and mistakes due to both the materiality haziness and the fact that the
matrix is part of a method that is imprecise overall. Problems and misunderstandings, also
related to the materiality haziness, moreover seem common in HEIS, to the point that recent
literature underlined that HEIs’ sustainable reports have a low quality and quantity
(Ceulemans, Stough, and Lambrechts 2018) and are mainly limited to the environmental side
without properly engaging all stakeholders (Disterheft, Caeiro, Azeiteiro, & Filho, 2015).
These issues related to materiality haziness introduce several discrepancies when mapping
and identifying key topics for the organisation. The problem of defining when a certain topic
is material for a given institution is an object of debate, both for the standards’ providers and
legislators, to the extent that the definitions of materiality differ slightly in meaning and
content, causing several misunderstandings in creating a materiality matrix. The lack of
clearness regarding materiality assessment thus has a subjective effect (Bellantuono,
Pontrandolfo, and Scozzi 2016; Calabrese et al. 2019). Moreover, assessing the materiality
to create a matrix is even more complex. Indeed, materiality must not only determine the
relevance of the social, economic and environmental impacts of the institutions but also
quantify the influence of these topics on stakeholders in terms of choices and evaluations
when making decisions concerning the institution itself.

3. Methodology

Starting from this scenario, and according to the GRI Standards and the GRI’s materiality
concept, this work aims to investigate if and how Italian state universities incorporate the
materiality matrix in their sustainability reports. Although, as seen in the previous section,
there is no specific reference to HEISs, this study considers the GRI Standards as the most
frequently used within the sustainability reporting of each business area, regardless of the
organisation. To address this research topic, and per GRI Standards, this work tries to
understand how Italian universities build materiality matrices and if the results thereof are
reliable. The methodology used in this paper is content analysis, which is a qualitative
research technique used to interpret and evaluate textual material such as sustainability
reports (Aggarwal and Singh 2018). The content analysis resulted in a conceptual analysis
conducted through Nvivo 12 Plus, aiming to shed light on the concept of materiality along
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with the materiality matrix. A list of all Italian public universities was considered to conduct
this analysis (N = 67), whereby 19 universities were found to produce sustainability reports,
of which only four (University of Brescia, University of Tor Vergata, University of Tuscia,
and University of Torino) disclosed a materiality matrix. For each university, only the most
recent published report has been considered, regardless of the academic years under
consideration. Subsequently, analyses and comparisons of the materiality matrices in the
sustainability reports were conducted to detect their peculiarities and characteristics, as well
as any inconsistencies with the GRI Standards.

4. Results and Discussion

The analysis showed that of the 19 identified documents, 17 cite the word “materiality”,
although only 4 provide a materiality matrix. All 19 reports state that they have been drawn
up based on GRI Standards 2016 (see Table 1).

Table 1. Presence of the materiality concept, materiality matrices and GRI Standards.

Yes No Total
Materiality 17 2 19
Materiality Matrix 4 15 19
GRI Standards 2016 19 0 19

The results show a common implementation of the GRI Standards by the entire sample. Yet
while the term “materiality” is used in 17 of the 19 reports, only 4 provide a matrix. This
could be due to the materiality haziness perceived by the staff in charge of the materiality
assessment. Due to the different existing definitions provided by the standards and the
legislator, the interpretation of what is material can vary greatly. In any case, even though
the definition of materiality is still unclear for academics and regulators, the adoption of the
GRI Standards should assume that the organisations that choose to use them automatically
share the materiality definition proposed by the GRI. Assuming that it is necessary to follow
GRI 2016 instructions when constructing a materiality matrix, and considering that all four
universities with a materiality matrix followed GRI Standards 2016, it goes without saying
that they embrace the definition of materiality proposed by those standards. Consequently,
they should build a matrix based on these. Focusing on the analysis of the four identified
materiality matrices, it emerged that there is no alignment between GRI 2016 and the results
presented in the graphics produced by these Italian universities. Table 2 shows the
discrepancies between the examples of materiality provided by the GRI Standards of 2016
and what is present in the materiality matrices of the Italian universities, demonstrating that
what they map slightly differs semantically from what was stated as the basis in the GRI 101
Foundation.
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Table 2. Discrepancies between the GRI example and the materiality matrices of four Italian
universities.

Example of a

University of

University of

University of

University of

materiality matrix  Brescia Tor Vergata  Tuscia Torino
by the GRI 2017-2019 2021 2021 2019/2020 -
Standards (2016) 2020/2021

Significance of

Relevance for

Relevance for

Relevance for

Relevance for

economic, the University  the university/  the university  the University
X- environmental, of Brescia internal of Torino
axis & social impacts stakeholders

Influence on Relevance for  Relevance for  Relevance for  Relevance for
y- stakeholder stakeholders external stakeholders the University
axis assessments & stakeholders of Torino’s

decisions stakeholders

Based on the indications provided by the GRI Standards, the identified materiality matrices
did not precisely follow the suggestions provided by the standards. This assumes that the
universities did not properly conduct the materiality analysis according to the two
dimensions, doing it in terms of tracking the importance of the topics for the institution and
its stakeholders. Moreover, the topic prioritizations of the four matrices are not used as
guidelines for the sustainability reports. What they missed probably links to the materiality
haziness, which can cause an effective misinterpretation of what is important to map, leading
to incorrect questions being asked, and consequently influencing the meaning of what is
being investigated (Taubken and Feld 2018). This is also the result of a non-mandatory way
of conducting the materiality analysis. With the 2016 and 2021 standards, the GRI merely
outlined an overall pathway to follow, without forcing the organisations to adhere to a defined
methodology, even though the provided path was quite specific and method-oriented. As a
result, the materiality analysis is not a materiality analysis conducted based on the
recommendations provided by the GRI Standards. These matrices result in tracking the
relevance of specific topics from both the university’s and the stakeholders’ points of view.
In other words, the analysed matrices do not seem to provide reliable results according to the
recommendations of the GRI Standards, and misunderstandings seem to emerge. The
prioritisation of topics is based on an estimation of the relevance from both the internal and
external perspectives, i.e. from the points of view of the university and its stakeholders.
However, the materiality matrix should prioritise issues based on their influence on
stakeholder decisions and on the organisation as well as the impacts that the organisation has
in social, environmental, and economic terms — the latter issues are currently neglected.
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5. Conclusion

This paper is a preliminary investigation into the coherent use of the materiality matrix in
sustainability reports disclosed by HEIs in the context of the IHES. Preliminarily, the results
show that those universities that used the matrix deliberately chose to do so based on their
free interpretation, thereby producing matrices that, while referring to GRI 2016, bear no
relevance from the point of view of the prioritisation of issues. the matrices seem to be based
on improper investigations, compared to what was prescribed by the GRI 2016 indications.
Moreover, the results prove that the matrix conceived in the 2016 GRI Standards created
problems for users and was not easy to put into practice. This is consistent with the retraction
by the GRI, which does not further mention the materiality matrix in the new 2021 standards.
The difficulties in realising and applying the materiality matrix are also consistent with the
notion of materiality haziness. Nevertheless, the matrix, in line with the indications of the
materiality analysis, could still be relevant if it is developed using a tailored methodology.

Finally, although the research is still in the preliminary stage, it still presents some
limitations, which mainly relate to the sample comprising only Italian state universities that
provide a materiality matrix. For this reason, future studies should be extended to the
European context or include Italian private universities. This would provide more relevant
and comparable information that could help researchers, university managers, and
policymakers find the best practices for building the materiality matrix.
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The field of higher education is continually evolving; with it, examination
strategy must also adapt. Especially self-directed learning will be a focus. We
are developing an innovative solution to address the changing needs of
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of relevant literature in the field and student-based feedback. The solution is a
didactical methods in the form of an examination kiosk designed specifically
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self-directed learning. It will allow for greater flexibility and individuality in
the assessment process. We present the examination kiosk in detail and provide
insights into its creation and potential applications.
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1. Introduction

Given the constantly changing conditions of the labor market and the development of
technology (e.g. Chatgpt), university graduates need a variety of hard and soft skills.
Therefore, it is important to adapt the daily routine in university teaching and the associated
examination culture to test in a competence-oriented manner (Dede, 2010; Ayaz and Gok,
2020). We pay particular attention to self-direction, which refers to students’ ability to set
and pursue goals, make decisions, and manage their learning and development, independent
of external guidance or direction (Morris, 2019), which graduates will need in future
professional careers. Accordingly, the design of a holistic exam strategy is of high relevance.

In the recently established research project ,,Portfolio Profis* at the faculty of psychology at
Technische Universitit Dresden in Germany (TUD), we will design, implement, and evaluate
new portfolio strategies for higher education in an iterative process. The search for new
solutions became necessary to meet the requirements of the new Psychotherapy Act for the
study program in psychology. The conversion of this highly demanded degree program with
120 students each year required the adaptation of the study and examination regulations.
Fifteen out of the 16 modules in the study program now have the portfolio as the form of
examination. Each of the modules is completed by a graded portfolio based on 30 to 60 hours
of work. Portfolio work was chosen as the form of exam to give the teaching staff a high
degree of flexibility in designing the exams. It is also intended to reduce the huge amount of
feedback and grading required at the end of the semester by assessing performances. It is
intended to support students in continuously designing their learning process. However, the
basic understanding of portfolio exams at the faculty of psychology differs greatly from that
of portfolio work. To improve the quality of teaching, it is necessary to develop and test
concepts that combine portfolio work with the requirements of portfolio examinations.
However, so far there are no proven concepts for graded portfolio examinations for large
groups of students, especially if they aim at a reflective mapping of self-directed learning
processes. The current paper, therefore, addresses the following question:

How to develop the concept of portfolio examinations to support self-directed learning
processes based on fundamental aspects of portfolio work?

To answer this question, the following sections compare portfolio exams and portfolio work
concerning various aspects. Subsequently, a new concept for the implementation of portfolio
exams is designed from the comparison and discussed with students of the bachelor's program
in psychology at TUD.
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2. Comparison of Portfolio Work and Portfolio Examinations

An extensive literature search enabled us to compare portfolio work with portfolio
examinations regarding their structure, use, and potential. We focused the search on
publications from German-speaking countries to achieve the highest possible fit for synthesis
with the portfolio examinations. Additionally, we filtered based on availability online and
date of publication after the year 2000. We found many different types and implementations
of portfolios, making a single, universally applicable definition difficult (this is described in
Knauf, Behrend, & Knutzen (2020) and Keplinger (2014), among others). To answer our
research question and to further develop portfolio examinations towards a more reflective
design supporting self-directed learning, it does not seem necessary to differentiate the
concept of the portfolio work to different criteria but to elaborate on the basic elements.
Therefore, the definition by Hornung-Prahauser et al. (2007) serves as the basis for the
present description:

A portfolio is "a (digital) collection of "skillfully made works" (=lat. artifacts) of a person
who thereby wants to document and illustrate the product (learning outcomes) and the
process (learning path/growth) of his/her competence development in a certain time and for
certain purposes. The person in question has independently selected the artifacts and
organized them about the learning objective. She (he), as the owner, has complete control
over who, when, and how much information from the portfolio may be viewed."

Based on this definition, the following section describes aspects of portfolio work and
contrasts them with the current conditions of portfolio examinations. The result is a collection
of aspects that — as the diversity of portfolio use suggests — are not all addressed in each of
the individual publications but are derived from a summative analysis (Barrett, 2011; Bauer
& Baumgartner, 2012; Briuer, 2016).

To contrast portfolio work and portfolio examinations we need also a description of portfolio
examinations. In terms of the corresponding examination regulations, portfolio examinations
are defined in the examination regulation of the bachelor's program in psychology
(Technische Universitdt Dresden, 2021):

Portfolios serve, using a compilation of similar or dissimilar individual performances, to
demonstrate the ability to place the aspects of professional, scientific action determined by
the respective task in a larger context. This includes the ability to work in a team if the
respective task requires it. Portfolios can include both face-to-face and distant work, and the
result is an objective, e.g. written work. The time required for portfolios is specified in each
case in the module descriptions and may not exceed 300 hours. Derived from this, the
deadline for the submission of individual performances, the duration of individual
performances, and the deadline for the submission of the entire portfolio are to be determined
within the framework of the respective assignment.
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The aspects of portfolio work and portfolio examination are contrasted in Table 1.

Table 1. Comparison of portfolio work and portfolio examinations.

Aspect Portfolio Work Portfolio Examination
Strengthening the ability to reflect
Support of self-directed learning - Verification of the achievement of
Promotion of personal competencies the learning objectives of the module
Objectives (action competence, self- - Flexibility for students and teachers
competence) - Relieving the pressure of exams from
new form of performance the end of the semester
assessment
Dimensions  Process and product dimension Product dimension
Documentation of competencies
Mapping of learning process and
Content development - processed tasks
reflection on learning experiences
and learning strategies
coher;nt .(dl.glt.al) ponfol1o, Whlc.h individual achievements, the results of
Structure contains individual artifacts and is .
which are managed by the teachers
created by the students
"artifacts", e.g. "subtasks", .g.
. . - Essays
- Learning materials
. - Tests
- Observation reports
. - Excerpt
Components - Case studies .
. - Literature
- Reflections
. . . - Research
- Learning diary entries .
. o - Presentation
- Versions of text contributions
- Poster
. recommended rather for small groups required also for lectures with 120
Group size
up to approx. 30 students students
Supervision .
offort high low
Feedback is obligatory, grading only in ~ Grading obligatory points for individual
Assessment .
some scenarios performances and grade
Students decide criterion-oriented Teachers decide on the content, form,
Who decides ~ which components and contents their and number of individual
portfolio contains. performances.
Date of as a rule, the completed portfolio is each performance is handed in
submission handed in separately

The presentation in Table 1 reveals differences in almost all aspects between the basic ideas

of portfolio work and the portfolio examinations as they are currently used. The largest

degree of similarity can be found in the list of individual components, which labeled
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differently as either artifacts or individual achievements but the components are similar in
terms of form and medium.

3. Didactic Development of Portfolio Examinations

Next we will identify the aspects of portfolio examinations that require further adaptation. It
is therefore necessary to characterize differences to portfolio work but also to take into
account to what extent the conditions given by the examination regulations described above
allow for an adaptation. Further developments are required and possible with regard to the
following aspects:

Objectives: Fundamental for an improvement of the teaching quality is that the strengthening
of the student’s ability to reflect and their self-competence as well as the support of self-
directed learning are added to the goals of the use of the portfolio examinations. While these
are the goals of the Bachelor's program in psychology at TUD they are not yet addressed by
the current practice of portfolio examinations.

Who decides: It also appears to be quite essential that students are given a greater opportunity
to influence the design of their learning and thus the examination process. In a first step, this
can concern the form, content, and/or number of individual performances. Therefore,
teaching staff should provide a framework — in accordance with the examination regulations
— that provide various opportunities for the students. However, the different opportunities
wihin a portfolio have to be comparable but also the individual and overall workload has to
be in line with the examination regulations that are defined for the respective module. In this
context, it could become critical that students are overwhelmed with the possibilities to
design their learning and examination process.

Dimensions and Content: To strengthen the student’s ability to reflect on their own level of
knowledge, they need to have opportunities to do so, which also includes to reflect on their
learning process, experiences and strategies. Therefore, the portfolio assessment should be
expanded to include a process dimension as well as reflective content. However, assessing
the reflective component in the context of portfolio exams seems difficult. Therefore, this
point should also be discussed with the students during the focus group. To ensure general
acceptance for a further developed version of the portfolio examinations also requires to
consider the supervision effort on the side of the teaching staff. The higher this effort will be,
the lower will be the general acceptance and the willingness for implementation.

Student-based Feedback: To evaluate current portfolio implementations a focus group
discussion was conducted with students in the Bachelor psychology program. Eleven
students discussed within the framework of a world café suggestions and ideas for the
didactic iteration of the portfolio examinations. The following results for further

31



Creating the “examination kiosk”: blended assessment to foster self-directed learning

consideration emerged: Students show dissatisfaction with the current practice of portfolio
examinations and expressed the need for a development towards a stronger consideration of
self-directed and reflective learning. Students do not see any danger of being overwhelmed
or unsettled by greater freedom to design their own learning and examination process. One
central idea suggests that the teaching staff provides a selection of portfolio assignments to
be completed (e.g., 10 individual assignments) and students select and complete a certain
number (e.g., 5 individual assignments). This suggestion was very much appreciated. It is
important, that students do not have to specify at the beginning of the semester which tasks
they want to complete, so that they have enough flexibility for trial and error. Further, they
see the importance of including the process dimension and reflection in the portfolio
assessment.

4. Creating the “Examination Kiosk”

The results of the comparison between portfolio work and the current practice of portfolio
examinations as well as the information from focus group discussions were used to further
develop the concept of portfolio examination. We call the concept the “examination kiosk”
and define it as follows:

The examination kiosk is a type of graded portfolio examinations. In this concept,
students compose their individual assignment combination and thereby design their
learning and examination process. Each student selects their own subtasks from the
available options. The sum of all subtasks creates the portfolio examination.

For a successful implementation, a smooth transition seems appropriate, therefore we will
describe a "start-up version" of the examination kiosk together with prospects for the further
development.

Figure 1. “Examination Kiosk”
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Objectives: The examination kiosk is used as a form of examination to check the
achievement of the module objectives laid down in the study regulations. It also supports
self-directed learning and the promotion of the students' ability to reflect and their self-
(learning) and action competence. Lectures and students will benefit from a more equal
distribution of examinations across the semester as well as from greater flexibility in the
design of the module examination.

Dimensions: The exam kiosk primarily addresses the product dimension, but also considers
the process component. This is achieved through an ungraded reflection of the learning
process and outcome. In perspective, the reflection may be given bonus points and/or graded.

Structure: At the beginning of the semester, the procedure is transparently presented to
students with Video, FAQ, PDF and Miro Board as well as a weekly consultation hour
throughout the semester. Thereby, the teaching staff informs the students about the (i) number
of available subtasks, (ii) the required number of subtasks that need to be completed by the
students, and the scope in work units of each. In order to give students sufficient choice, we
recommend that at least six subtasks are offered, of which students may choose four. The
content, form, and latest submission date will also be specified by the teaching staff. Students
decide during the semester which subtasks they would like to work on and hand in. All
submitted individual performances will be evaluated with points. The points will be summed
up to a grade at the end of the semester. In an accompanying, ungraded reflection, students
answer predetermined questions that address, among other things, the choice of individual
performances and the learning process. In the future, students can be given even more
decision-making options, e.g. by allowing them to determine the content, number and form
of the individual assignments themselves on the basis of their own learning objectives.

Components: The kiosk consists of different subtasks, which are arranged by the students to
their personal Portfolio. The concrete tasks for the subtasks and the expected form are
specified by the teaching staff. The forms of the subtasks depend on the respective learning
objective that is to be examined. For example, tests, one-minute papers, essays, steps of a
research project, forum contributions, memes, videos or mind maps can be subtasks. Ideally,
these are products that are naturally created by students as part of their learning process.

5. Conclusion

The examination kiosk will be used for the first time in the summer semester of 2023. Its use
will be closely accompanied by a scientific study so that the knowledge gained can be
incorporated into a continuous development process. By using the examination kiosk, the
teaching/learning practice and thus the learning and teaching culture can develop further. In
the process, the teaching staff gradually change their role to that of learning facilitator. The
students are involved in a participatory way and are trained with regard to their self-learning
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competence. Our long-term goal is to raise the quality of university teaching and its
assessment strategies and to train learners to become mature, independent and reflective
graduates through complex examination systems to create a participatory learning culture.
Furthermore, we aim to support teaching staff to implement complex assessment strategies
by educating them how to mix assessment formats, for example by using the Blended
Assessment Cube (Jantos and Langesee, 2023).

Acknowledgement

The work was funded by Stiftung Innovation in der Hochschullehre.

References

Ayaz, M., & Gok, B. (2022). The effect of e-portfolio application on reflective thinking and
learning motivation of primary school teacher candidates. Curr Psychol.
https://doi.org/10.1007/s12144-022-04135-2

Barrett, H. (2011). Balancing the two faces of ePortfolios. In S. Hirtz, & K. Kelly (Eds.),
Education for a Digital World: Innovations in Education (pp 289-307). Open School BC.

Bauer, R. & Baumgartner, P. (2012). Schaufenster des Lernens. Eine Sammlung von Mustern
zur Arbeit mit E-Portfolios. https://elibrary.utb.de/doi/book/10.31244/9783830976431

Bréuer, G. (2016). Das Portfolio als Reflexionsmedium fiir Lehrende und Studierende. (2nd
ed). Stuttgart: UTB GmbH https://elibrary.utb.de/doi/book/10.36198/9783838546322

Dede, C. (2010). Comparing frameworks for 21st centuryskills. In J. Bellanca & R. Brandt
(Eds.),21st century skills(pp. 51-76). Bloomington, IN: Solution Tree Press

Hornung-Préhauser, V., Geser, G., Hilzensauer, W., & Schaffert, S. (2007). Didaktische,
organisatorische und technologische Grundlagen von E-Portfolios und Analyse
internationaler Beispiele und Erfahrungen mit E-Portfolio-Implementierungen an
Hochschulen. https://www.e-teaching.org/materialien/literatur/fnm-austria-2007

Jantos, A., Langesee, L.-M. (2023). Blended Assessment in Higher Education Collaborative
Case Study Work — A Qualitative Study. In: Proceedings of the 25th International
Conference on Interactive Collaborative Learning 2022, pp. 1-17.

Keplinger, G. I. (2014). Auf dem Weg vom Lehrenden zum Lernbegleiter: Der Einsatz von
EPOSTL und Englisch-Assistent-WEB zur Professionalisierung von Englischlehrenden
fiir die Sekundarstufe I an Péddagogischen Hochschulen.

Knauf, B., Behrend, S., & Knutzen, S. (2020). E-Portfolio-Arbeit in der beruflichen
Erstausbildung - Das Ausbildungsportfolio als Instrument zur Lernreflexion und als
digitaler Ausbildungsnachweis. https://doi.org/10.15480/882.2880

Morris, T. H. (2019). Rolf Arnold's systemic-constructivist perspective on self-directed
learning. https://www.wbv.de/shop/Rolf-Arnold-s-systemic-constructivist-perspective-
on-self-directed-learning-6004599w022

Technische Universitdt (2021): Examination Regulation for Bachelor in Psychology. §10
https://tud.link/puf7

34



9th International Conference on Higher Education Advances (HEAd’23)
Universitat Politécnica de Valéncia, Valéncia, 2023
DOIL: http://dx.doi.org/10.4995/HEAd23.2023.16173

Pro-f-quiz: increasing the PROductivity of feedback through
activating QUIZzes

Kris Aerts, Wouter Groeneveld
OVI@ACRO, Department Computer Science, KU Leuven Campus Diepenbeek, Belgium.

Abstract

Feedback beyond the grade is an important part of the learning process.
However, because of the large student groups, many teachers in higher
education are faced with practicalities such as the limited time to prepare and
communicate the feedback to individual students. We have set up an
experiment, titled Pro-f-quiz, in which over two years 236 students
participated and in which the feedback is communicated through an online
quiz that activates the students to reflect upon their solution. The system can
be set up in a very limited time compared to booking individual time slots. The
results show that approximately 85% of the students appreciate the approach
with 60% indicating that they reflect more intensively about their work than
when the feedback is transmitted traditionally. Moreover, the grade of the
students participating in the project was substantially higher than students not
participating.
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1. Introduction

Feedback is important in the learning process of students. Providing proper feedback—not
overly negative but constructive, enthusing and with a focus on reflection—is of paramount
importance but comes with challenges such as tight time constraints and a perceived limited
return on investment. Time is a many-facetted problem. First, the teacher’s time: to grade, to
formulate and to communicate the feedback. Formulating feedback takes extra time over
grading because the match with the evaluation criteria must be made explicit and the required
improvement elucidated. Communicating can also take significant time, especially when
done orally. The second and often underestimated issue is the student’s time. Fitting the
schedule in both the teachers’ and the students’ agenda would imply an extended time span
between the first and the last student getting their feedback. In terms of equal treatment this
poses a major challenge when the idea of the feedback is to be formative, i.e., helping them
in performing better at consecutive tasks.

The limited return on investment is the other problem: Crisp (2007) reports a feeling of
wasted time providing feedback, as also confirmed by individual teachers in our environment.
Our conjecture is that students, unless triggered otherwise, act as mere receivers of feedback
and often prefer to scan the feedback superficially, only searching for the actual grade.

This paper presents Pro-f-quiz, a productive methodology for giving feedback through
means of a quiz. The quiz consists of concrete, multiple choice questions closely tied to the
task at hand. After each question, the student is provided feedback, not only the correct
answer but also about the imperfections of the incorrect options. Only after finishing the
entire quiz, the students can see their grade and score on each of the questions. We believe
this methodology improves the productivity of the feedback process because students are
triggered to reflect about their own solution before being able to read the answer, while only
requiring a limited time effort for the teacher. The experiment has been performed in the first
bachelor year of Engineering Technology for in total 374 students, of which 236 students,
divided in 146 project groups, voluntarily participated.

We defined the following research questions to evaluate the productivity of the methodology:

e RQI1: Do students appreciate the methodology?

e RQ2: Does it increase reflection?

e RQ3: Is the time needed to set up the feedback system limited in comparison
to traditional approaches?

The remainder of this paper is as follows: Section 2 provides related work; we describe the
context and setup of the experiment in Section 3 while presenting the results and the lessons
learnt in Section 4. After Section 5, exploring the threats to validity, Section 6 concludes with
a summary and suggestions to expand the experiment.

36



Kris Aerts, Wouter Groeneveld

2. Related Work

The use of (automated) assessment and feedback systems to facilitate students’ learning has
been extensively researched in recent years. Barriocanal et al. (2002) found out that a
straightforward application of unit testing, a fully automated feedback mechanism for testing
software, does not improve student's engagement. Chatzopoulou (2010) proposes “adaptive
assessment”, where students with different abilities are served different sets of questions.
Matthews et al. (2012) introduced such a system and show that it is especially interesting for
a resource-based learning approach that focuses on process assessment. The framework
allows for custom comments by instructors. The quantity of feedback and response time was
improved, but the quality rates dropped slightly.

Sherman et al. (2013) found out that computer-assisted automated grading systems positively
affect student feedback and response time, allowing educators to quickly grade multiple
complex assignments while at the same time allowing students to increase their submission
per assignment rate. More recently, Thangaraj et al. (2022) compared six recent feedback
systems for introductory programming courses in higher education on five different axes.
They praise the immediate feedback and the opportunities for the student to initiate the
feedback by submitting a work, but also conclude that more development is needed to be
more effective in motivating the learning process.

When it comes to the format of feedback, Funk and van Diggelen (2014) claim that although
written feedback is still used a lot, students are dissatisfied with the way they are formulated
and the quality in general. A two-legged categorical system should be developed to mitigate
the fluctuating quality, they conclude. The first category, focusing on the content of learning,
should cover task, proces, vision, identity, etc. The second category determines the form of
giving feedback: positive-negative, specific-general, limited-elaborate, etc. A quiz-like
feedback format as presented in this work avoids most written feedback shortcomings
outlined by Funk and van Diggelen.

Online quiz systems have been successfully employed to support educators in providing
feedback in large-class courses. Furthermore, most of them allow for multiple attempts,
resulting in a significant increase in students’ quiz scores. Also, Mendoza and Lapinid (2022)
discovered that the positive attitude of students towards feedback increased compared to
conventional text-based feedback systems, as it allowed them to better manage their time and
help them understand the theoretical material at hand. Although Mendoza and Lapinid did
not use the system to effectively grade students, they do note that average results of online
quizzes is a good predictor of final exam grades, as also unveiled by Cohen and Sasson (2016)
and McDaniel et. al. (2007), who conclude that in the classroom testing can be used to
promote learning, not just to evaluate learning. Our approach aims to combine both.
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3. Experimental Setup

The experiment took place during two consecutive years in the course Software design in
Java (4 ECTS) at the joint program ‘Engineering Technology’ at UHasselt and KU Leuven
Campus Diepenbeek (Belgium). The course, an “Objects First” course (Cooper (2003),
Barnes et. al. (20006)), is attended by roughly 200 students yearly. It is situated in the initial
general engineering phase of three semesters (1,5 year), after which students choose one of
seven options ranging from Chemistry or Construction to Electronics-ICT or Software
Systems. All students must pass the course. As students interested in majors outside IT often
demonstrate less interest, we use nudging techniques as stimulation. One form used to be an
early but non-committal task—no grades, only feedback—that helps them in succeeding in the
consecutive assignment (worth 33% of the grade). Because the number of students who took
up the challenge gradually decreased to less than 10, we changed the task from non-committal
to voluntary, and started grading the tasks, using a bonus system to ensure that students are
never punished for performing poorly in the voluntary task. Participation increased to 60-
70% but giving individual high-quality feedback would now require a lot of effort.

To minimize the effort and maximize the effect we set up of first version of the experiment
in 2021-°22. Instead of directly distributing the feedback and scores, we composed a quiz of
10 multiple-choice questions named the Pro-f-quiz. Some questions were basic: “Did you
declare your data members as public?”’; some more introspective: “Wat representation did
you use for the quality of the snow?”; other questions listed options that could or could not
be applicable. Each question was followed by immediate feedback explaining the rationale,
e.g. “A String is not suited because any text can be used, not only the values we enumerated.”
We also provided an anonymized Excel-sheet with hashed student names containing
personalized feedback and grades. Student can only retrieve their hash by finishing the quiz.
We also added an additional question to the quiz “Did you learn from this feedback quiz?”
Because 87% answered positively, and because we later noticed that the grade of the students
who did the voluntary task was 3,63/20 higher than other students, we conducted a second
version of the experiment in 2022-’23 with additional questions regarding the feedback
mechanism and how much effort they put in the voluntary task. Results were collected
through the learning platform Toledo, a derivate of Blackboard and analyzed in Excel.

4. Results and Discussion

Table I shows a high overall participation rate of 63% of the students doing the voluntary
assignment. The participation rate, counted in number of quizzes completed, increased from
36% to 48,4% in the second year. This implies an average error rate of 7,53% with a
confidence level of 95%. If we consider the response as representative for the entire project
group, the error rate drops below 6%, thus considering the sample as highly reliable.
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Table 1 Participation in the experiment.

Year Students Projects Students with Completed
project quizzes
2021-22 192 69 127 69
2022-23 182 77 109 88

On the overall question “Did you learn from this feedback quiz?” 87,0% of the students
responded positively in the first year and 83,7% in the second, which is consistently good.

Given an expected working time of approx. 4 hours and the responses on question 12 “How
much time did you spend in the task”, we divided the population as follows:

- Students working shorter than expected on the task (2 to 3 hours): 14 students
- The group that worked as expected (3,5 to 5 hours): 26 students

- The group that took slightly more time (5,5 to 8 hours): 24 students

- Students who worked a lot more (8,5 up to 20 hours): 20 students

100
75
50
25

M 2-3 hours MW 3,5-5 hours 5,5-8 hours W 8,5-20 hours

Figure 1 Percentage of students who learnt from the quiz, versus time spent on the task.

Figure 1 shows a distinct difference between the groups that had to work the least versus the
most. The first group attributes to 16,7% of the population but contains almost half of the
students who did not learn from the feedback: their approval ratio is 57,1% as opposed to
90% in the last group, which is the more important target group. As they had to work much
harder to achieve a similar result, they can probably benefit more from high quality feedback.
Figure 2 shows the results classified according to their grade on the task. The percentage of
positive responses reaches 100% in the group who performed the least. Together with Figure
1, this results in a positive answer on RQ1 (Do students appreciate the methodology?).
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100
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50
25

m3-11/20 m12-14/20 15-16/20 m>16/20

Figure 2 Percentage of students who learned from the quiz, versus grade on the task.

The mere observation that students benefit from the feedback is insufficient to claim that this
methodology is superior. Therefore, we explicitly asked the following question: “To what
extent has this way of feedback triggered you to reflect more on the quality of your task?”
Table 2 shows that 60% of the students is convinced that the approach with the quiz helped
them in reflecting more about the quality of their task.

Table 2 Distribution of students reflecting more than when directly given the feedback.

Did you reflect more than when directly given feedback? Students Percentage
Very definitely yes 28 32%
Probably yes 24 28%
Undecided 28 32%
Probably not 4 5%
Very definitely not 3 3%

The final two questions look at the attitude of the students. Table 3 shows positive intentions
of the students that are not aligned with past observations: 61 students claim that they would
make the task irrespective of the promise of a reward, whereas this shrunk to no more than
10 students when there was no reward. Table 4 confirms to a certain degree the presumption
put forward in the introduction that many students are only interested in the grade, but on the
other hand more than 67% of the students in the sample value the feedback at least equally
important as the grade. The effort put in providing is thus highly appreciated by the students.

Table 2 and 4 confirm: RQ2 (Does it increase reflection?): 60% responded that they reflected
more than when receiving the feedback traditionally; and 67% point out that feedback is for
them at least equally important as the grade.

RQ3 (Is the time needed to set up the feedback system limited in comparison to traditional
approaches?) is more difficult to answer firmly, but an estimate is possible. Given 77 project
groups and being able to cater 5 sessions per hour would result in almost 16 hours nonstop.
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Setting up the feedback quiz took about 2 hours, resulting in an 8-factor reduction. Equally
important is the fact that the feedback quiz ensures that all students receive their feedback at
the same time. Using oral feedback sessions that would need to be fit in the busy schedule of
both teachers and students, it would be nearly impossible to deliver the feedback of the
voluntary task to all students in time for the consecutive mandatory assignment.

Table 3 Doing the task without reward.

Would you have done Students
the voluntary task
without bonus
reward?
Very definitely yes 23
Probably yes 38
Undecided 13
Probably not 10
Very definitely not 3

Finally, Cohen and Sasson (2016) observed that results of online quizzes are a good predictor
of final exam grades, but in our case, participation sufficed: students doing the voluntary task
scored higher than students who did not, rising from 3,63/20 to 5,22/20 in the second year.

Table 4 Appreciation of feedback.

Feedback versus grade Students

I only remember the grade. 8

Grade is more important than feedback. 20

Grade & feedback are equally 39
important.

I need the grade, but feedback is more 16
important.

Grade without feedback is almost 3
worthless.
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6. Threats to validity

When comparing the grade for the entire course, the control group consisted of students
without doing the task nor the quiz, but we had no control group of students who only missed
the quiz. Therefore, we couldn’t isolate the effects of the feedback quiz from merely
executing the task. Next, participation in the experiment was voluntary and not random. This
possibly implies a biased sample, consisting of motivated students who would have scored
higher in the course regardless of the feedback quiz, and wo appreciate feedback more than
undermotivated students. Nevertheless, the approach scored consistently high and the effect
on the grade was more than substantial, hinting at a significant effect of the methodology.

The reduction in time spent with a factor 8, without sacrificing the quality of the feedback,
was a very rough estimate and depends on the size of the group and the time needed to setup
the feedback quiz, but it is certainly realistic for large student groups.

7. Conclusion

We have presented an experiment in providing activating feedback to students through a
multiple-choice quiz in the context a voluntary assignment that precedes a larger mandatory
task. In total 236 students participated. Approx. 85% said they learned from the feedback and
60% reported reflecting more intensively because of the feedback system, with grades on
average 5,22/20 higher than who did not participate.

To be able to differentiate in the effect of performing the assignment and of the feedback
methodology, additional qualitative research needs to be done to identify the underlying
principles and expand their impact. Care should also be taken when composing the feedback
quiz to avoid equity issues related to automated feedback systems which is more present in
large classes (Xie et al. (2022)) where the time benefits of this approach are the most present.
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Abstract

In large classes with hundreds of students, it is rarely feasible to provide
students with individual feedback on their performance. Automatically
generated personalized feedback on students’ performance might help to
overcome this issue, but available empirical effect studies are inconclusive due
to lack of methodological rigor. This study uses a repetitive randomized
control experiment to explore whether automatically generated feedback is
effective and for which students. Our results indicate that feedback does not
have a positive effect on performance for all students. Some groups benefit
from receiving personalized feedback, while others do not perform better than
the control group. Students that perform average benefit most from receiving
personalized feedback. However, lower-scoring students who received
feedback tend to have lower attrition rates and if they participate at the final
exam, their performance is not higher than the control group. Therefore,
providing automated feedback is not something that should be undertaken
mindlessly.

Keywords: Automated feedback,; summative assessment; randomized control
experiment; empirical study; adverse effects.
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1. Introduction

Feedback can be one of the most powerful learning tools in education, but it is difficult to
use in some higher educational settings (Hattie & Timperley, 2007). Especially in large
undergraduate classes with hundreds of students, it is rarely feasible to provide students
halfway through the module with individual feedback on their performance and enable them
to act upon it when preparing for the final exam. Technological innovation holds the promise
to help overcome this issue, as it enables automatically generated personalized feedback on
students’ performance. Previous studies that have explored the effects of automatically
generated feedback on student performance have shown mixed results and often focused only
on smaller learning tasks. Moreover, they lack randomized controlled designs (Morris et al.,
2021). We provide a rigorous study that explores in greater detail whether automatically
generated feedback halfway through the module is effective and for which kind of student.

A commonly deployed technique to provide students with insight on their mastery of the
subject is a midterm some weeks before the final exam. This midterm can be formative or
low stake summative and poses an important opportunity for personalized feedback, as it
generates data on how each student performs on the different learning objectives, while there
is still time to improve before the end of the module. We experiment with a feedback system
that automatically generates personalized feedback for students on each of the learning
objectives of the module that are tested in both the midterm and final exam. The feedback
concerns students’ current performance, what is expected from them, and how they should
proceed from here on. Feedback is formulated for each learning objective at three levels, for
students scoring below standard, standard or above standard. Shortly after the midterms,
students receive an automatically generated e-mail with their grade and personalized
feedback. However, they do not know that the email is automatically generated, as it is send
from the lecturer’s account and formulated as a personal message.

We tested this feedback system in three large (n>300 students) first year bachelor modules
in business administration. These were all technical modules (Management Science (MS),
Supply Chain Operations (SCO), and Statistics (Stat)) that require deep learning strategies as
students really need to understand and apply the material rather than recall information. For
each module, students were randomly assigned to either the experimental group, receiving
an email with their grade and personalized feedback, or the control group, receiving an email
with only their grade. Our main outcome measures are attrition rate and performance on the
final exam (i.e., not the final grade, as that includes the midterm grade as well). We present
effects of receiving automated feedback for low, average and high performing students, for
which we used the 33% tertiles as boundaries.
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2. Experimental setup

For the field study, we selected three first year modules of a single programme of study. The
modules were similar in their assessment plan, as they all included a final exam and a
midterm, i.e. an intermediate low stake exam 3-4 weeks before the final exam. All learning
objectives tested during the intermediate exam were retested during the final exam. The
purpose of the intermediate exams was therefore aimed at informing students on their mastery
of the subject and the type of exam they could expect for this module. The midterm is a low
stake summative test, as the weigth of the midterm is much lower than the weight of the final
exam. This allows students to treat it as a kind of formative assessment, since they could
make up a bad achievement on the midterm during the final exam. At the start of the year, all
318 freshmen were asked for consent in participating in an experimental study and to give
permission in using their outcomes. The students were not informed about the details and
purpose of the study to minimize the risk that the outcomes of the experiment are influenced,
because the students are aware that they take part in an experiment (Levitt & List, 2009) and
could learn from other’s individual feedback. In total 88% of the students gave consent to
participate in the study. Upon participation in a midterm, we randomly assigned them to
either the treatment or control group. Students who did not gave consent were left out of the
study. Note that not all students who participated in the midterm decided to participate in the
exam. Hence, the attrition rates of treatment and control group are of interest, as this decision
may have been affected by the treatment. After all three midterms had been offered, a within
subjects approach with repeated measurements has been applied to draw conclusions on the
effectiveness of the treatment, notwithstanding the differences between the repeated
measurements, as the modules are different.

2.1. Personalized automated feedback

The intermediate exams consisted of open (short answer) and/or closed questions (multiple
choice). For each graded element of the midterm (i.e., question or sub-question), we asked
the lecturers to identify the learning objective that was tested by that (sub)question. Per
module, 6-10 learning objectives were tested. As an intermediate exam could consist of 20-
40 (sub)questions, each learning objective was measured using on average almost 4
questions.

Students who would not receive feedback for this midterm (due their assignment to the
control group or their lack of consent) did receive a personal email with their name and the
grade on their exam and some general information (e.g., time left untill the final exam).
Students in the treatment group were sent a personal email at the same moment as the other
students, but in addition to their grade they received information that we denote as
personalized feedback. Feedback started postive by denoting all learning objectives that were
well-mastered (above standard). Next, the learning objectives that scored standard and might
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need some more attention were addressed including suggestions per learning objective, and
finally the learning objectives that were below standard and for which substantive
improvements were required were addressed, including more extensive suggestions what to
do to achieve these improvements.

3. Results

3.1 Descriptive statistics

All students enrolled for the modules were invited to participate, although for this study we
were only interested in freshmen students. Their was no random selection from the population
involved, but only students that participated in a midterm and the final of a module could be
measured. Hence, per module we registered whether the student participated in a midterm
and could randomly be assigned to the treatment or control group based on the consent they
had provided. For module 2a Supply Chain operations (SCO) and 2b Statistics (Stat), only
freshmen who were assigned to a control or treatment group in module 1 Management
Science (MS) have been considered, as we use a repeated measurement study design.

Table 1. Partipant flow.

Module Total population Midterm Treatment  Control group No consent
(#freshmen with participants group (#final exam) or midterm
consent) (#freshmen with  (#final exam)
consent)

1. MS 342 (290) 335 (254) 143 (134) 146 (141) 53

2a. SCO 305 (255) 286 128 (118) 158 (147) 19

2b. Stat 319 (231) 270 128 (118) 142 (137) 49

3.2 Aurition effects

Table 1 shows percentage of freshmen with consent that participated in the midterm (i.e.,
assigned to either the treatment or control group) and attrited for the final exam. The attrition
differences that we found show a much larger attrition in the treatment group. Further
examination revelead that these differences cannot be attributed to confounding variables,
such as age, gender, high school GPA, et cetera. However, for students that scored low on
the midterm (lowest 33%) AND received feedback we found a significant effect in the last

Table 2. Attrition effect of feedback after midterm for each module.

Module Attrition in control group Attrition in treatment group
1. MS 3.7% 6.1%

2a. SCO 5.6% 8.9%

2b. Stat 3.7% 8.1%
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two modules. Students with a similar low score who did not receive feedback had a higher
partcipation in the exam. Hence, feedback to lower scoring students has a significant attrition
effect, resulting in higher attrition as a result of personalized specific feedback.

The results are graphically depicted in the upper part of Figure 1, which shows dfferences
with the control group. If the boxplot crosses the 0-line, there is no significance treatment
effect at 0.05 level.

Figure 1 Treatment effects on Attrition level (upper part) and Grade of final exam (lower part).

3.3 Grade performance effects

We did not find significant effects of providing personalized feedback (treatment) on the final
exam grades in a module. The average grade received by students in the control group was
similar to the grade of students in the treatment group. We had expected that the group of
students who could benefit most from feedback, i.e. who received suggestions for
improvement for only a few learning objectives and hence scored average in the midterm,
would show a significant effect of the feedback received. But our data did not confirm this
hypothesis, for neither of the modules. Moreover, we did not found a significant performance
difference between the lower scoring treatment group students and their control-group
counterparts, notwithstanding the higher attrition rates in the treatment group. We denote this
as an adverse effect of feedback, as personalized feedback has had no clear impact on
performance, only on attrition rate.
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4. Discussion and Conclusions

The randomized controlled experiment that we performed leads us to two conclusions. First,
we have not been able to demonstrate a positive or negative effect of personalized feedback
on the grade performance of the first year students. Next, we have been able to identify an
adverse effect of personalized feedback in terms of attrition level in two of the three modules,
both located after the students had already taken the first module in their study program.

These conclusions ask for discussion and reflection, as theory suggests mainly positive
effects of personalized feedback. Has the experiment correctly been designed? We believe it
is, as we followed a similar setup as has been used in other repeated measurements field
studies (Levitt & List, 2009). Has the treatment, i.e. the formulation of the feedback, been
provided correctly? We followed guidelines of Hattie & Timperley (2007) and Nufiez-Pefia
et al. (2015), but we made the choice to provide feedback based on the achievement of
module learning objectives, not on the detailed level of the question itself. Or did we identify
an adverse effect of feedback that should lead us to reconsider the power of feedback?
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Abstract

This research explores a collaborative learning experience using Authentic
Assessment between businesses in a European City and a Higher Education
(HE) Institution. Using the umbrella of Authentic Assessment, MBA students
solve a problem through Problem Based Learning (PBL) while working with
businesses and City Hall. Students explore the concepts of ‘best practice’ in
service delivery in the City.

A mixed methods research methodology was applied to gather the primary
data. The aim was to examine this collaborative approach to PBL using
Authentic Assessment for the students while enhancing their overall learning
experience and to gather their feedback and that of participating businesses.

The outcome resulted in the development of a Service Charter for the City,
through an interactive student assessment strategy. Further recommendations
for training business owners on how to deliver ‘best practice’ for service
delivery are also proposed.

Authentic Assessment through collaborative learning works and has many
benefits.

Keywords: Authentic assessment; collaborative learning, problem based
learning; experiential learning, city service charter.
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1. Introduction and Research Context

Authentic Assessment (AA) is an engaging approach to assessment where students use and
apply knowledge in real-life settings. Many consider it the best approach to assessment for
reasons such as its authenticity, student engagement benefits, opportunities to work with
industries, prospect of observing ‘best practice’ in action, and, from an educator perspective,
it reduces the opportunities for contract cheating. Authentic Assessment in higher education
is concerned with working in conjunction with external organisations where students at all
levels are given the opportunity to explore real life and real world issues. Ultimately, the
emphasis is on better ways to assess work (McArthur, 2023). The Authentic Assessment
examined here is the work of an MBA cohort as they look for new ways to improve service
delivery and are tasked with writing a ‘Service Charter’ for a City.

1.1. Background to the Study:Developing a Service Delivery Experience through AA

A collective excellence in ‘service delivery’ creates an experience for the consumer which is
memorable, affirming, and, most importantly from the commercial perspective, it makes the
consumer eager to repeat it. While each business operation has its own style, personality, and
particular environment, there are certain constants in the provider-consumer interchange
which will, when taken all together in a city, paint a picture of either satisfaction or dislike,
contentment or discomfort, efficiency or sloppiness. Using Authentic Assessment and
collaborative learning while working with businesses to improve this service experience in a
City is the context here. The Collaborative learning process centred on a group of 22 MBA
students while they interacted with 20 businesses in a European City to research, develop and
write a Service Charter. Details of the development of the charter per se are not dealt with in
this paper, just the experience of its development by the students and business alike while
being authentically assessed.

Finding novel ways to assess third level students is always a challenge for Higher Education
Institutions; hence the value of placement at the fulcrum of learning and business
development through a collaborative learning challenge and experiential learning. An
experimental approach was afforded to MBA students when they were tasked with writing a
‘Service Charter’, while, in parallel, being assessed through ‘problem solving’ for 5 ECTS
credits with the third level partner. The dual aspect of learning between businesses and
college began when students, using Authentic Assessment, sought to solve a problem for City
businesses and present a solution, and the second, when a recommendation came from the
research that the businesses needed to undertake further training in order to implement the
plan of the Service Charter. Addressing inconsistencies in the service model and
synchronising efforts to grow commercial activity is best addressed through cooperation in
the competitive space, an approach known as ‘co-opetition’, coined in 1913 by the Sealshipt
Oyster System in the USA (Jansen van Nieuwenhuizen, 2016) to describe the idea of
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cooperative competition, or cooperating with competitors. Its principles are that in
cooperating with one another you are creating more business, you are in ‘coopetition’ not
competition, working together to common advantage (Jansen van Nieuwenhuizen, 2016).
Co-opetition is a perspective on business relationships which highlights the ambivalence of
competition and cooperation (Stein, 2010). The City business community at the core of this
paper is now leading the way, joining together to establish a coordinated approach to the
quality of service in their City. Also, for educators there is a need to move beyond the
conceptualisation of education as a simple acquisition of knowledge to one which nurtures
and assesses innovation and expertise in the utilisation and application of knowledge,
(Boland, 2010), achieved here through Authentic Assessment.

1.2. The Taks: Develop A City Service Charter Using Authentic Assessment

A relatively new concept and not widely embraced (limited literature), the purpose of a
Service Charter is to outline and detail the standards a customer/visitor/client can expect
when engaging with service providers in a City. A City Service Charter is a collective
commitment by all those engaged in the daily service life of the City to focus on the needs
and preferences of their customers, motivated by values such as respect, integrity and
excellence. Among an extensive set of aspirations, some of the following desirable ones are:
1.Commitment to cooperation by all sectors of service providers in instilling a sense of ‘pride
of place’ and service excellence; 2.Enhancing the customer experience by being attentive to
all aspects of City life; 3.Constantly monitoring and communicating; 4.Ensuring staff are
trained to be thoughtful, courteous, motivated. When writing a Service Charter, it is necessary
to define the purpose, scope and standards of your business’s commitment to customer
service so that employees and customers know what to expect (smallbusiness.chron.com).

2. Literature

This section briefly examines some of the terms in the context of the literature that were
applied in this investigation; assessing in Higher Education; starting with Authentic
Assessment the main assessment approach that encompasses, Problem Based, Experiential
& Collaborative Learning.

2.1. Authentic Assessment, Problem Based, Experiential & Collaborative Learning

Authentic Assessment concerns students in higher level institutions deeply examining issues
in a real-life setting that are relevant to their field of study (Ashford-Rowe et al., 2014;
McArthur, 2023). This type of assessment allows the students to become immersed in the
real-life problem, transferring later to the future graduate’s skills that they bring to the
workplace (McArthur, 2023). Problem Based Learning (PBL) an element of Authentic
Assessment began in the the medical and health sciences, progressing into mainframe Higher
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Education. A learner-centered approach, PBL is where students engage with a real-life
problem (Savery, 2006). PBL is complex in nature and not simply a teaching technique, but
a total educational strategy (Barrett, 2005). PBL is a very specific approach to education
learning and it affords students space and time to define their own learning and to be creative
(Barrett, 2005; Kahn & O’Rourke, 2005). Students are tasked with developing novel
solutions which facilitates interactivity with businesses and each other to enhance learning
(Barrett, 2005). Experiential learning also enhances student learning in higher education and
(Kolb & Kolb, 2107) developed a model of learning based on the notion that the best learning
is achieved though involvement, reflection, and action, placing action into the management
learning model.

Looking at collaboration, Roschelle & Teasley (1995) found it to be a coordinated,
synchronous activity that is the result of a continued attempt to construct and maintain a
shared conception of a problem. Dillenbourg (1999) found that it is challenging to agree on
what collaborative learning is and, in its broadest context, means that learning happens
together. Learning can involve two or more people, groups, or communities learning together,
and at all levels. Dillenbourg (1999) suggests that collaborative learning is an activity of joint
problem solving, and learning is expected to occur as a side-effect of problem-solving,
measured by the elicitation of new knowledge or by the improvement of problem-solving
performance. The pedagogical sense is prescriptive; one asks two or more people to
collaborate because it is expected that they will thereby learn efficiently. The psychological
sense is descriptive: one observes what two or more people have learned, and collaboration
is viewed as the mechanism which caused learning (Dillenbourg, 1999).

3. Methodology

The study explores Authentic Assessment practices and seeks to understand if there is a
benefit using this assessment strategy in collaborative learning experiences using PBL.
Twenty-two MBA students and 20 businesses were involved in this research as well as one
member from City Hall. A mixed methods approach was applied and both sets of data were
triangulated (Patton, 2012). To examine the experience of the learning of the students a
positivistic research methodology was applied as quantitative facts can be directive and
informative (Harvey, 1998). A quantitative survey instrument using a Likert scale was
developed after the learning, and in conjunction with colleagues involved in department
programme development. The questionnaire was tested to eliminate any errors and cleansed
prior to execution. All 22 MBA students were asked to fill out the survey in person in a class
setting to ensure 100% participation. The survey was completely confidential so that private
contributions and negative experiences where they arose could be provided in confidence
(Harvey, 1998). All ethical concerns were addressed including informed consent,
withdrawal, data used and storage in line with GDPR. Students were given the freedom to
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make genuine comments about their experiences. Comment boxes were also included to
gather deeper insights and opinions which are informative. For the second element of the
research, the business participants were asked in person about their experience with working
with the students and their implementation of the Service Charter. A qualitative methodology
was applied as it was believed that a post-positivistic approach (Patton, 2012) would gather
in-depth answers from participants about their experiences. In all, 20 City centre businesses
participated in the interviews. An interview guide consisting of 10 questions which focused
on their overall experience, learnings, and suggestions for the future. The City Hall contact
was also asked to participate in the research to add to the data. A pilot interview was
conducted, and all cleansing and ethical considerations were applied. Due to the importance
of this Service Charter and the future of the project, all the businesses who participated in the
project completed the interview along with the City Hall; 21 participants in total gave their
full consent.

4. Findings & Discussion

This section sets out some of the pertinent findings; however, the restriction of the paper
limits the presentation of all findings.

4.1. AA Student Experience

Authentic Assessment, examining PBL at MBA level was found by the students to be
appealing and stimulating. Of the 22 students, 87% stated that is was a positive experience.
Stress was mentioned by 5% who maintained that it was a taxing experience overall. When
asked about solving problems together as a group to come up with a plan, 66% stated that
working in a class group was enjoyable overall. In terms of personal development, 39% stated
that it improved their professional development skills, with 30% stating that the process will
benefit their interpersonal and employability skills in the future due to the specific nature of
the task of dealing with City businesses and City Hall.

From a negative stance, students outlined that the real-life challenge was stressful as they
were tasked with delivering a working document that was to be implemented by City Hall
and participating businesses. 25% of the students worried initially that they may not be “up
to the task”, or, “the standard required”, as the work was of the level of a “professional
consultancy”. “I was gravely concerned initially; what if it all ‘fell flat’ and was not of the
standard expected by City Hall, and also, how could this impact on my overall MBA results?”
Another student stated that they were “worried that they may not be able to deliver the
required document in the given term time”.

Other positive encouraging comments included; “I felt excitement, joy and happiness when
we met the deadline and the City representatives loved our Service Charter”. Another student
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stated that “I cannot explain the sheer delight at seeing the final colour version of our plan in
beautiful red, the colour of our City”. “It was such an honour to complete this work for City
Hall”. The final statistic showed that the students were very satisfied with this Authentic
Assessment for MBA level; 90% stated that they would love more collaborative learning
with industry in the future for other modules.

4.2. Experience of the City Businesses

Findings from the City businesses were extremely positive. They enjoyed working with the
students on developing the Charter. Positive comments included, “I enjoyed working with
younger people to determine how they viewed our City and our service delivery”. Another
participant said it “was a novel experience and I learned so much more about overall service
delivery”. The next retailer said, “we have to be competitive as a City and this project focused

122

our minds on how to be more competitive!”. Two contributors mentioned that businesses
need to work more closely together and not to dwell on competitiveness”. This of course is
the whole ethos behind co-opetition. “The three new principles for the City developed by the
MBA students from their research of ‘Service, Customer, and City Principles’ are something
that we can now strive to achieve as businesses and in a wider context as a City”. Other
participants greatly appreciated the training offered to learn how to implement the charter
that the students devised. “It was exciting returning to further training”. “We learned so much

from it”.

Some negative comments included, “the timing was bad for my business”. For me, “the
induction day was too long as I had to find staff cover”. Timing will always be an issue for
us. We are retailers always on the go”, but the “summertime was definitely the wrong time
due to staffing issues”. City Hall stated that one of the learnings was to run the training just
before the summer as many shops get temporary staff in over the summertime, so the mystery
shopper audits can be affected. For the next roll out, we will run it in February. The next
challenge will be to move beyond the 20 businesses that participated and to have a City-wide
implementation of the new City Service Charter.

The following Figure 1 outlines the cycle of learning from the process:

Students:

City Business City & HE
' . Led by City Institution:
Supervisor Experience Hall:

Problem: Lead: . . Reevaluate
Solve Problem Train Busines Y aw—

Learn

Develop a City HE Institution Develop Owners

Service Charter & City Business Further
Charter L
Collaborate Use Charter Training for
Are Improve Business

Authentically Service Owners
Assessed

Figure 1. AA - Collaborative Educational Experiential Learning Cycle
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5. Conclusion

Authentic Assessment is a challenging process for students and lecturer alike; however, to be
challenged is to learn and to learn one must be challenged. Setting a real problem through
AA and encouraging enquiry, is a perfect way to assess students in Higher Education settings
(Biggs, 1999). The findings of this research are very positive in the context of AA using PBL
and collaborative learning with a HE institution and local businesses. Theorists provide much
debate around the ideas & philosophies for the use of PBL and advocates of collaborative
and PBL provide compelling benefits in the literature for their use. This has been reflected in
this current research. Using AA and collaborating through problem solving can provide
original and exciting challenges for instructors and students. The benefits of this type of
learning experience and assessment for the students especially at MBA level are all-
encompassing as MBA students need and deserve to be challenged. PBL means the students
can become part of a ‘real life’ collaborative team in an organizational setting; in this case a
City scape setting. Authentic Assessment provides relevant student engagement and although
it is a more challenging process for lecturers to oversee, the realities are that it helps to
counteract any opportunities for contract cheating, now real concerns for Education. Overall,
solving the problem, developing the charter in this case and the continuation of the learning
was a very positive experience for all. The MBA students helped decipher the mindset of the
City business community by conducting surveys among regular shoppers, tourists, occasional
visitors and residents, and consulting broadly with many interested contributors. Students
became richly engaged in the process. The end of this AA resulted in a valuable Service
charter which will guide the consumer experience in the City into the future and set a
precedent for similar charters throughout Europe. The operationalization of this charter
continued the cycle of learning, as all the 20 service providers who signed up to the charter
undertook a short training courses to facilitate its implementation. This training will be
ongoing, with protagonists engaging with those who experience the City routinely. The
Service Charter, guided by values such as pride of place, integrity, accountability, respect
and excellence, will lead to improved service delivery, customer service and, ultimately,
increased profits in a positive cooperative community, while the benefits to the HE
community can be reassurance as to the reliability of this assessment approach that avoids
opportunities for assessment deception by students.
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Abstract

In the Irish context, there is an expectation for research to be embedded across
the continuum of the teaching profession, including initial teacher education.
The Teaching Council has set out the requirement for student teachers to
engage in research on their own practice, while on school placement, which
links learning in their higher education institutions and the host school. This
paper aims to examine some of the factors which inhibit support for student
teachers to engage in action research while on school placement. This case
study uses a constructivist and interpretivist philosophy. The design and
analysis are underpinned by the triangulation of qualitative data collection
through questionnaires, focus groups, group interviews and semi-structured
interviews. Themes are developed using thematic analysis. Key findings
include challenges encountered in supporting student teachers to engage in
action research, not least conducting research ethically, and the power
dynamics at play in school placement.
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1. Introduction

Increasingly, knowledge-based societies require a consistent supply of quality teachers who
are equipped with the skills to actively engage in ongoing professional development and to
conduct school-based research to develop a culture of professional learning and sharing in
school settings (Darling-Hammond, 2017). A teaching practicum, or school placement is a
mandatory part of the preparation for teaching in most jurisdictions (OECD, 2022) and is
regarded by the Irish Teaching Council as the ‘fulcrum’ of teacher education (Teaching
Council, 2020, p. 9). By integrating new pedagogical knowledge and skills into initial teacher
education (ITE) and working in partnership with schools to develop reflective practice,
student teachers are facilitated to incorporate theory and practice (Hall et al., 2018; OECD,
2019).

The Department of Creative Education in Atlantic Technological University (ATU)
undertook funded' research to develop a framework model to support student teachers of
technological subjects engage in action research while on school placement. This paper aims
to present initial findings that identify some of the challenges which inhibit student teachers
from engaging in action research on school placement. This paper contributes to the growing
field of study relating to teacher education in Ireland, with a specific focus on technical
education. It begins by examining literature pertinent to school placement and follows with
a description of the methodology employed to gather data. Findings from the research are
discussed and the paper concludes with some recommendations. The term ‘co-operating
teacher’ is used to describe a teacher who provides support for a student teacher on school
placement. Teaching Council documentation refers to this person as a Treorai, the Irish word
for ‘guide’.

2. Literature

The quality of an education system depends on the high standards of its educators (OECD,
2019). Reflective practice and research-informed teaching are recognized internationally as
supporting quality teaching (Darling-Hammond, 2021). Significant developments have been
made in ITE in Ireland in the last 30 years, in response to changing social and economic
demands, as well as in response to a proliferation of academic research in this area (Hall et
al., 2018). Among these changes was the establishment of the Teaching Council in 2006,
which is tasked with establishing and increasing high standards for teaching and teachers
(Teaching Council, 2020). The Teaching Council aim to reconfigure ITE to meet the ever-
changing demands of society and learners in the 21st century. Their Research Strategy sets
out three pillars “Research, Reflective Practice and Relationships™ to support research-

1 This study was funded by a Research & Innovation Strategic Endowment (RISE) Scholarship from ATU.
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informed teaching (Teaching Council, 2016, p.1). As well as informing policy and decision
making in the Teaching Council itself, the strategy also aims to develop a “vibrant research
culture within the profession, whereby teachers as reflective practitioners and enquiry-
oriented learners are actively engaging in and with research” (Teaching Council, 2016, pp.1-
4). This strategy aligns with findings from international studies of high functioning education
systems, where there is a focus on research in teacher education, and where graduate teachers
are equipped to use research critically and reflectively (Sahlberg et al., 2012).

Of relevance to this paper is a requirement by the Teaching Council for student teachers on
school placement to “engage in research on their own practice”, that makes connections
between their learning in higher education institutions and practice in school (Teaching
Council, 2020, p. 13). Internationally, practitioner research is viewed as being particularly
suitable for student teachers in ITE (Cochran-Smith et al., 2009). It is premised on the belief
that they can develop professionally by examining and reflecting on their own learning, as
well as their teaching and learning (Qing-li et al., 2019). Action research is one approach. It
is based on a cyclical processs of self and critical reflection, evidence gathering, planning,
inplementation and review (Mc Niff, 2017).

3. Methodology

Using a constructivist and interpretivist philosophy, the research design for this case study
facilitates triangulation of qualitative data collection, through questionnaires, focus groups,
group interviews and semi-structured interviews. It has a single specific area of focus, which
is to gain an insight into some of the factors which inhibit support for student teachers to
engage in action research while on school placement. This gives a holistic view of the issues
from the perspectives of different stakeholders (Denscombe, 2017). Reflexive thematic
analysis was used to develop themes from the qualitative data (Braun & Clarke, 2006, 2019).
Ethical approval was obtained from the Research Ethics sub-committee of ATU, and this
study abided by the ethical standards set out in the ATU research ethics policy.

Participants were selected strategically, based on their expertise in the field of education and
their subject specialist knowledge. The population represented four groups of education
stakeholders. Group one consisted of post-primary school principals (n=15), and group two
of post-primary subject specialist teachers of Design and Communication Graphics and
Construction Studies (n=10). For these groups, stratified random sampling was used to create
a sampling frame and schools were selected proportionally from the Department of
Education’s online database of schools in Ireland (Department of Education, 2021). Group
three comprised of school placement tutors (n=6) from ATU, reflecting a mix of genders and
experience levels, who participated in a focus group. Group four consisted of education
experts (n=3), identified based on their own field of study in ITE, who took part in semi-
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structured interviews with the researcher. While this paper focusses on the stakeholders
pertinent to school placement, due to time constraints, the scope of this study excluded
student teachers, their pupils, and the parents/guardians of pupils.

4. Findings

In the online questionnaire and interviews, participants were asked to consider from their
perspective, “What challenges might there be for student teachers to engage in action
research?” Power dynamics and the challenges of meeting requirements to research ethically
were identified as potential inhibiting factors, which are discussed further below. Participants
were anonymized using the following key: principal in questionnaire (PQ 1-15), subject
specialist in questionnaire (SSQ 1-10), principal in group interview (PGI, 1-3), subject
specialist in group interview (SSGI), school placement tutor (SPT 1-6), subject specialists
(SS1-3) and education experts (EE 1-3) in semi-structured interviews.

4.1. Power Dynamics

That tensions in professional relationships exist in schools between principals, teachers, and
student teachers, emerged during the analysis of data. Participants suggested that power
dynamics could negatively impact on the student teacher’s ability to fully engage in action
research while on school placement. An aspect of this was the predicament which might exist
if student teachers were pressurized by school management to engage in supervision of
classes, or other school activities, at the expense of time allocated for college attendance or
research practices. EE3 described how, in their experience, student teachers are faced with
the dilemma of “wanting to do the work for the principal, for financial reasons, but also to
keep the principal happy, but...they’re trying to also do their thesis.” EE1 suggested that the
solution was in empowering student teachers to advocate for themselves, to enable them to
address the power dynamic and to withstand the pressures which might be exerted on them
in schools. However, EE1 also acknowledged that the ad hoc nature of school placement
impeded structured supports: “we help the students advocate for themselves, but in practice
because of that lack of formalised structure, and the power dynamic...some students just do
not get the support for a range of reasons.”

Another aspect of the power dynamic related to the role of the co-operating teacher. Teaching
Council documentation states that “the student teacher shall discuss their research plans with
the Treorai [co-operating teacher], as they have overall responsibility for the class” (Teaching
Council, 2020, p. 19). However, EE1 noted that in Ireland “teachers aren’t chosen for their
skills as co-operating teachers, they are chosen because they are the class teacher... so the
age-old issue is that co-operating teachers are not trained or recognized [as co-operating
teachers]”. This perception suggests that there may be a reticence, reluctance or even a lack
of skill, on the part of the teacher, in their role as co-operating teacher and researcher. This
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reticence was evident in the online questionnaire from both principals and subject specialists,
who were asked to outline the challenges there might be for student teachers to engage in
action research. SSQS5 suggested that there may be a “reluctance of schools and staff to
participate”, while PQS8 intimated an “unwillingness of others to engage”. PQ6 implied that
there might be a challenge of “getting the co-operation from other staff who might be willing
but not see it as a priority”. A different aspect of the power dynamic was articulated by PQ5
who expressed this as “(how) to explain what is involved to students and how to ensure
teachers don't feel vulnerable”. This alludes to a consciousness on the part of teachers around
deficiencies in their knowledge about action research, which may challenge their own
perceptions of being an expert. For some, this may result in them feeling exposed
professionally. These and similar comments, allude to challenges for student teachers who
are required to engage in research, yet may face a lack of support from staff in schools.

4.2. The Challenges of Researching Ethically

Researching ethically is based on the principles of honesty, reliability, respect, and
accountability (All European Academies, 2017). A range of challenges to researching
ethically emerged in the analysis of the research data. PQ3 identified the principle of
informed consent: “I think it is important that all involved know the research is taking place”.
However, there did not appear to be alignment between respondents as to how this should be
achieved. PGI1 was prepared for student teachers to use the school’s consent policy,
however, they would be constrained by this and “you’d have to be very clear with the students
that they obviously are bound by the school policies and have to work within those
parameters”. This differed from PQ9 who wrote, “I would be happy that parents and students
are aware and that parents can sign for their students not to participate only”. While PQS8
noted that “without signed permission the school could find itself it a trick[y] situation.”
Others held differing views. SSQO felt that “depending on the nature of research and
assuming student work is anonymous, I don't see the need for informing parents/students”.
These comments highlight both the varied understanding of the ethical requirements for
consent and the range of differing approaches in place in schools.

Another aspect relating to informed consent emerged, that of problems which the requirement
for consent from participants might pose for the student teacher undertaking research. As
EE1 put it:

One of the other issues was parental consent...the age-old issue of handing out these
letters and getting them back in. You know that they were never coming back in.
So, it's... caused issues with the data collection...What do we do with kids who can't
be involved?

There are a range of potential challenges raised, including when data collection can begin
and how to navigate lack of permission with pupils in the class. Other concerns were raised
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by SS3 who suggested that the refusal of parental consent might single a pupil out in class
“(the student themselves might feel excluded...everybody else in the classroom is handed
out a questionnaire and...they're not allowed to ... take part in it”. This could result in
classroom management issues for student teachers, as they navigate how to deal sensitively
with the situation. The literature suggests that where consent is not obtained, the researcher
“should decide whether this was an active refusal of consent, in which case they would need
to respect this and find a practical solution.” (BERA, 2018, p. 12). As these are real issues, a
policy might be devised to support student teachers in dealing with these scenarios.

Another area on which there was significant consensus, was on the issues raised by the
General Data Protection Regulation (GDPR). Enacted in 2018, there is a high awareness of
this legislation in schools. Among the respondents in the online questionnaire this knowledge
was in evidence, as articulated by PQ1 “(t)he whole area of GDPR needs to be respected by
and complied with by everyone concerned”. However, there were few specifics as to what
this might include, apart from the legal requirements involved and here seemed to be some
confusion between GDPR and informed consent, as indicated by SS3 “GDPR would be
another issue...and you would find that...could be one of the most difficult parts of the work,
is actually getting permission from parents...whether it be a signed document or ...getting
them to respond to an email.” EE1 summed up the impact of these difficulties “I think it's
getting more and more difficult involving the pupils in the schools”. However, once there is
an awareness of the issues, it may be possible to put measure in place to address them. In
relation to gathering informed consent, SSGI1 proposed that it might be of use “if there was
some sort of...a consent form, with...the header from [name of TU]” Therefore, a generic
form could be designed, and adapted for use by student teachers, to be shared with research
participants in schools.

5. Conclusions

The findings presented in this paper suggests the requirement for a national policy on
informed consent, which could be developed by the Teaching Council as part of their
strategic plan for 2022-27. Their goal for developing collaborative professional communities
for sustainability, includes developing greater collaboration between stakeholders in
education (Teaching Council, 2021). However, this is a complex issue, as the Teaching
Council, while responsible for developing effective policies, regulation, and research in
relation to education, are not responsible for the dissemination of this at a local level in
schools. The recommendations of the School Placement Working Group, in relation to the
training of co-operating teachers, awaits implementation (Teaching Council, 2019).

The aim of this paper was to examine some of the factors which inhibit support for student
teachers to engage in action research while on school placement. Pressure on student teachers
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to engage in supervision and substitution of classes in schools, issues around effective support
from co-operating teachers, who may feel professionally vulnerable, a lack of consensus on
informed consent and difficulties posed by GDPR, have been identified as potential
inhibitors. In the absence of a national policy, one recommendation of this paper is that the
Department of Creative Education in ATU develop documentation and resources which
support action research, informed consent and GDPR for student teachers engaging in action
research while on school placement.
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Abstract

Creativity is a key competency for the 2 1st century society and the development
of certain scientific aspects related to creativity should constitute a priority in
education. But to do so, teachers need to have the skills, confidence and
pedagogical knowledge necessary. This paper investigates the ability of 190
Spanish future teachers to differentiate between creative and reproductive
activities in the science classroom. Using the instrument prepared by Newton
and Newton (2010) they were asked to rate a set of activities according to their
capacity to develop scientific creativity. The results show that both the field of
knowledge and the scientific topic influenced their responses, although they
were able to differentiate between creative and reproductive incidents, with
statistically significant differences in both topics studied.
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1. Introduction

The importance of creativity and creative thinking is recognized in the OECD reports and it
has been included in the last PISA tests in 2022 (OECD, 2019). It is also considered a key
competence for the 21st century (Henriksen et al., 2016). Consequently, there are references
to creativity in the syllabus of many countries (Patston et al., 2021) and the recent Spanish
Educational Law states that “[...] artistic creation, audiovisual communication, digital
competence, the promotion of creativity and the scientific spirit will be worked on in all areas
of Primary Education” (LOMLOE, 2020, p. 122873).

Thus, creativity should be present in all school disciplines and teachers will be responsible
to training students with creative skills and competencies (Soh, 2017). However, the
difficulty in defining creativity and the poor teacher training regarding creativity causes
hesitation and doubts in its implementation (Mullet et al., 2016). Early childhood and primary
teachers have stated that they feel unprepared to effectively promote student creativity in the
classroom (Cheng, 2010). The study of Bereczki & Karpati (2018) show that inservice
teachers, despite holding positive beliefs towards creativity, did not propose activities that
foster creativity in their teaching practices. Recent studies with Spanish preservice teachers
(Echegoyen & Martin-Ezpeleta, 2021; Martin-Ezpeleta et al., 2022) show that, despite their
creative self-perception, their real creativity demonstrated in different academic works is not
sufficient to promote creativity in the classroom.

With respect to science, there is an international consensus that it is intrinsically creative, and
that the development of certain scientific aspects related to creativity should constitute a
priority objective of education (Hetherington et al., 2020). There are different factors that can
influence scientific creativity such as convergent and divergent thinking, general creativity
and domain specific creativity, inquiry skills, or knowledge about science, among others.
Newton and Newton (2010) proposed three types of activities to enhance scientific creativity
in the classroom: a) through the speculative description of situations with tentative,
hypothetical explanations and their possible alternatives; b) gathering knowledge and
assessing ideas (such as proposing a method to gather reliable and descriptive information or
an empirical test that allows contrasting a hypothesis); and c) applying scientific knowledge
to solve a daily problem.

There are, however, different studies that point out to a lack of teacher preparation to
adequately implement creativity in the science classroom (Ramnarain, 2018), despite its
importance. Newton and Newton (2010) found difficulties in some primary education
teachers to distinguish between creative and reproductive activities in the science classroom.
Cruz et al. (2020) found that primary preservice teachers were not completely able to pose
questions related to the primary education curricula for the development of scientific research
activities. Another study (Izquierdo & Solaz-Portolés, 2022) shows that the inquiry skills of
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Spanish primary preservice teachers are low. In this context, this study aims to evaluate the
ability of Spanish preservice teachers to differentiate those science classroom activities able
to promote creative thinking from others that were just reproductive activities were no
creative thinking was involved.

2. Methodology

An ex post facto descriptive design was used to analyze the ability of Spanish preservice
teachers to differentiate between creative and reproductive activities in the science classroom.

2.1. Participants

Participants were 190 students in their sophomore year of the Early Childhood Education
Teaching and Primary Education Teaching degrees of a large Spanish university. This was a
convenience sample pertaining to 6 different natural groups. 163 (85.8%) were female and
27 (14.2%) were male, wich corresponds to the population of study.

2.2. Instrument

The proposed classroom activities were selected from the instrument developed by Newton
and Newton (2010). Originally this instrument was comprised of 36 short classroom incidents
in three dissimilar science topics: “Earth, Space and Gravity”; “Electricity”; and “Plants and
Animals”. For the present study only 20 incidents related to the first two topics were used to
not overload the participants. There were eight incidents favouring creative thought in
science and eight incidents biased towards reproductive thought in science (four related with
descriptive science and four with explanatory science). These 16 items corresponded to Field
1 (constructing notional scientific knowledge such as speculative descriptions of situations,
tentative explanations, hypothesis, etc.) and Field 2 (constructing empirical ways of gathering
knowledge and evaluating ideas). Four additional items were related to incidents in Field 3
(applying scientific knowledge to solve a practical problem). The various categories of items
(descriptive-creative,  descriptive-reproductive,  explanatory-creative,  explanatory-
reproductive, problem solving-creative, problem solving-reproductive) appeared equally for
each of the two topics. The degree of stimulation of creativity in each situation is asked to be
rated using a 5-level Likert scale, where the lowest level means “no opportunity to develop
scientific creativity” and the highest-level means “a very good or great opportunity to develop
scientific creativity”.

2.3. Data analysis

Descriptive statistical analysis was done using SPSS software version 28. Particularly mean
and standard deviation was calculated for each of the variables. To check the normality of
the distributions Kolmogorov-Smirnov test for one sample was used. Although not all of
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them presented normal distributions, the fact that mean and median values were similar and
the analysis of Q-Q plots showed little deviations of normality (in the distribution tails)
suggested the use of parametric tests. Thus, Students’ t test for paired samples was used to
compare the ability to differentiate between creative and reproductive activities. The
significance level was set at .05.

3. Results

The mean scores (standard deviations in brackets) for each type of activity in topic 1 “Earth,
Space and Gravity” and topic 2 “Electricity” are shown in Tables 1 and 2, respectively. They
show that the creative activities in Fields 1 and 3 are generally scored higher than the
reproductive ones. They have more difficulties in Field 2 (empirical ways of gathering
knowledge) since the scores are similar between creative and reproductive activities in this
field and even they give a higher score to the reproductive explanatory activity in field 2 in
topic 1 (M = 3.64) than to the creative one (M = 3.58). It is worth pointing out that the items
in fields 2 and 3 tended to obtain higher scores than those in field 1, independently of their
nature. This indicates that these preservice teachers consider that practical and problem-
solving activities have a higher capacity to foster creative thinking in science than the non-
practical ones.

Table 1. Main scores awarded to the incidents in the different fields for topic 1: “Earth, Space
and Gravity”. (The higher the score, the greater the perceived opportunity for creativity).

Reproductive activities Creative activities
Field Descript Explanat Problem_solv ~ Descript Explanat ~ Problem_solv
1 3.11(1.13)  2.57(1.07) 3.64(94) 3.90(.91)
2 3.69 (.97) 3.64 (.99) 423 (.87) 3.58(.93)
3 3.56 (1.08) 3.83 (.96)

Comparing our results to those obtained by Newton and Newton (2010) with in-service
teachers, it is apparent that the difference in the scores obtained by creative and reproductive
activities is much lower in the case of preservice teachers. The mean scores also tend to be
higher in the case of preservice teachers: in the study of Newton and Newton (2010), the
highest score of 3.04 was awarded to descriptive creative incidents in field 1 in the topic
“Electricity”, while in our study there were mean values above 4 points in four cases, one in
the topic “Earth, space and gravity” and three in the topic “Electricity”. In this last topic a
mean score above 4 was awarded even to descriptive reproductive activities in field 2. This
could be due to the fact that the sample in this study is composed of preservice teachers at
their sophomore year, so they might not have yet assimilated what it means to be “creative
in a science classroom”.
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Table 2. Main scores awarded to the incidents in the different fields for topic 2: “Electricity”.
(The higher the score, the greater the perceived opportunity for creativity).

Reproductive activities Creative activities
Field Descript Explanat Problem_solv ~ Descript Explanat ~ Problem_solv
1 2.71(1.06) 2.82(1.11) 374 (94) 3.65(.84)
2 4.27 (94) 3.95 (1.06) 427 (70)  3.93(.87)
3 3.57(1.11) 4.10 (0.87)

A more general view of the results can be found in Table 3, where the scores of all creative
and reproductive activities are grouped by topic. It is apparent that in all cases, the scores
awarded to creative incidents are higher than those awarded to reproductive incidents for
both topics. To assess if those differences were statistically significant, Students’ t test for
paired samples was carried out. The results (see Table 3) showed that it was statistically
significant in all cases, with a large size effect in both of them as considered by Cohen (1988)
for behavioral sciences.

Table 3. Descriptive statistics and results of the t test for paired samples for the scores awarded
to creative and reproductive incidents in both topics.

Min Max Mean SD t p d
Creat topllc 1 267 5.00 3.79 .52 12202 <001 105
Repr topic 1 1.75 5.00 3.25 .68
Creat topic2  2.60 5.00 3.94 Sl
reat fopie 8.587 <001 78
Repr topic 2 1.20 5.00 347 75

It is also worth pointing out that this group of preservice teachers gave higher scores for both
reproductive and creative activities in topic 2 than in topic 1. This can be due to the fact that,
as Jarvis and Pell (2004) stated, most primary teachers (and also preservice teachers) are not
science specialists and their knowledge in the different topics may differ, which will make
more difficult to assess the ability to promote creativity in one topic than the other. It is also
worth noting that some students gave high scores (even the maximum score of 5 points) to
reproductive activities in both topics, and that the mean score of reproductive activities was
also high, which might indicate that they do not understand what creativity in science is and
how to foster it.

4. Conclusions

The results of this study show that Spanish preservice teachers are in general capable of
differentiate between reproductive and creative activities in the science classroom. However,
the results are not completely satisfactory. The set of items considered creative obtained
similar results to those obtained in previous studies (Newton & Newton, 2010), so there was

71



Ability of Spanish preservice teachers to differentiate between creative and reproductive activities

a clear recognition of those activities as opportunities to develop creativity in students. On
the other hand, most of the participants also valued reproductive-type activities as good
opportunities to develop the creativity of the students, contrary to what was expected. This
could be related to the type of training received at the faculty of teacher training, with little
disciplinary specialization (in this case, in science) and a lot of general and transversal
didactic training, being both parts of the pedagogical content knowledge (Gudmundsdottir &
Shulman, 1987).

Didactic training received by these preservice teachers is generally based on preparing
activities whose value seems to be given to the procedure and materials (what is done and
how), but not always to its content (what must be learned). Therefore, when they are
presented with activities involving manipulation or involving innovative materials, they tend
to think that there is also an opportunity to develop creativity even if those activities are of a
reproductive type.

Thus, there is a need to improve the training of teachers in the development of creativity in
the scientific field for which a supportive learning environment encouraging curiosity,
inquiry and innovation is key. Teachers need to consider the learning objectives, level of
student engagement and autonomy, complexity, and assessment method, which focus is
different in creative and reproductive activities. By doing so, they can design activities that
promote creativity and critical thinking, and help students to apply their knowledge in new
and innovative ways.
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Abstract

In Italy, K-12 teachers and school institutions’ digital comptencies were under
the average in the OECD Countries (Talis Survey, 2018), and they struggled
during the lockdowns due to the Covid-19 pandemic, which has forever
changed the way in which the didactic is provided.

The University of Foggia Learning Science hub (LSh), in Italy, works on
designing and planning new methodologies to teach digital skills to pre-service
teachers (especially special needs teachers), in order to enhance their
knowledge and use of digital skills in planning and providing interventions,
lessons and courses.

To guide the designing and planning activities, we have administered the
DigComp 2.2, the newest version of the self-report questionnaire of the Digital
Competence Framework for Citizens created by the European Commission, to
338 teachers attending a specialization course to become special needs
teachers at the University of Foggia in the current Academic Year
(2022/2023).

In the present study, the collected results of the survey will be analyzed and
discussed, becoming the cornerstone of LSh research in this field. At the end
of the specialization course, the survey will be proposed again, to compare
teachers’ digital skills at the beginning and the end of the course.

Keywords: Digital competencies, pre-service teachers;, DigComp 2.2;
teaching methodology.
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1. Introduction

In recent years, especially after the Covid-19 pandemic, educational research has mainly
focused on understanding how to improve the digital skills of K-12 teachers. Not only
“operational” skills, such as how to use a videocall software, but also a new knowledge about
the possibilities offered by the didactic digital software and tools in designing and planning
a lesson or a whole study course.

Even though the importance of implementing digital tools in didactic environments, from
digital softwares, personal computers and devices (e.g. smartphone or tablet) to the
implementation of digital methodologies and environments (e.g. Digital Game-Based
Learning, Gamification and Serious Games) has been enhanced by the Covid-19 pandemic,
teachers and researchers can’t ignor the impact that the “digital world” has had and is having
on the students (Nazempour et al., 2022).

The Digital Natives use technologies and digital tools everyday in every aspect of their lives
(Coggi & Emanuel, 2022). All the actors in the school environment — from pedagogists and
academics, who research everyday new methods and methodologies in order to help teachers
and students, to the teachers themselves, the ones who provide the didactic content and
knowledge to students — can no longer continue in providing didactic and pedagogical
contents in a tradition and formal way, expecting students to be happy, motivated and
committed in the teaching and learning processes.

The University of Foggia and the Learning Science hub (LSh), strongly believe in innovative
digital didactic methodologies. For these reasons, the LSh is involved in researching new and
more effective ways to teach innovative digital methodologies and technologies to pre-
service teachers, like the ones already mentioned: Game and Digital Game-Base Learning,
Gamification processes, Serious Games (of which the University of Foggia is also producer)
(Di Fuccio et al., 2021), Hybrid and Blended Learning Environoments etc.

Nevertheless, improving teachers’ digital competencies and the ways in which those
competencies are provided can’t take place without the opinions, thoughts and needs of
teachers themselves: the LSh involves pre-service teachers constantly asking for opinions
and needs they feel in order to plan new methodologies that can teach digital competencies
answering to the teachers’ needs.

2. The context and the sample

The University of Foggia holds the “Tirocinio Formativo Attivo” (active training internship,
abbreviated as TFA), a one-year university course aimed at qualifying to teach special needs
students in Italian schools. The Italian Ministry of Education plans the course and then it is
provided by the single Universities. The course is open to K-12 teachers, and they are divided
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into groups according to the school grade they are entitled to teach in. They are divided into
Infanzia (Kindergarten, 3 to 5 years old), Primaria (Primary School, 6 to 10 years old), Scuola
Secondaria di Primo Grado (Middle School, from 11 to 13 years old) and Scuola Secondaria
di Secondo Grado (High School, from 14 to 18 years old).

The LSh teachers hold several courses about Psychology and Pedagogy. Among them, there
is the Information and Communication Technologies (ICT) course, which is a 150-hours
course that aims to provide digital competencies, knowledges and tools to train the teachers
in the use of technologies for didactic purposes.

The lectures of the course are provided mostly online. The University of Foggia wants to be
an example of good practice about Hybrid and Blended Learning, not only theoretically but
practically: even though the lockdowns of the Covid-19 pandemic are over, this doesn’t mean
that we have to come back to the usual frontal and formal lessons, giving the possibility to
attend the course even to people who have not the possibility to travel during holidays
(lectures are provided from Friday afternoon to Sunday afternoon, so working people can
have the possibility to attend the course as well).

The lessons are structured to be 8 hours long, from 9 am to 2 pm and then from 3 pm to 6
pm; the structure of the single lesson is:

e a first part shaped like a formal lesson, in which the Professor gives theory
references and knowledge to the participants (1 hour and 30 minutes);

e a second part in which an innovative didactic methodology, software or tool is
presented (30-45 minutes);

e a third part in which the participants must work individually and in groups. In this
way, they can not only listen about the digital methodologies, tools, software etc.,
but they can act like students, doing practical activities with the tools provided
(individual exercise and feedback, 2 hours and 30 minutes; group exercise and
feedback, 2 hours and 30 minutes);

e in the last part, participants deliver their work to the teaching staff, and there is a
moment of immediate feedback: some groups present their work in order to share it
with their colleagues and show it to the teaching staff. In this way, there can be a
dialogue and a debate among the teaching staff and the teachers attending the course,
providing feedback on the methodology of the course itself.

In this edition of the TFA, the ICT course is focused on presenting to the participants
innovative digital didactic methodologies. Every group attends to 7 lessons, which topics are:

1. Gamification
2. Serious Games
3. Differences between Gamification and Serious Games
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Digital Game-Based Learning
Hybrid and Blended Learning
Elements of Instructional Design
Exam and Final Feedback

N0k

The macro goal of the ICT course in the framework of the TFA is to provide digital
knowledge and competencies to the training pre-service special needs teachers. In order to
understand and evaluate the efficacy of the course, the participants have been asked to answer
a questionnaire before and after the course. The questionnaire provided before the course and
data collection will be shown in the next paragraph.

3. The survey

In the first lesson, participants will be asked to answer a self-assessment questionnaire about
digital competencies. The same questionnaire will be administered during the last class, in
order to compare the results of the participants and detect if there are any changes in their
perceived levels of digital competencies.

3.1. The DigComp 2.2

The survey used in this study is the DigComp 2.2: The Digital Competence Framework for
Citizens, also known as DigComp. It provides a common language to identify and describe
the key areas of digital competence. It is an EU-wide tool to improve citizens’ digital
competencies, helping policy-makers to formulate policies that support digital competence
building and planning education and training initiatives to improve the digital competence of
specific target groups (Carretero et al., 2017). Digital competence is one of the key
Competencies for Lifelong Learning, and it was first defined in 2006 (Ala-Mutka et al.,
2008). The European Digital Framework (DigComp) was originally developed by the Joint
Research Centre, European Commission, in 2013 to identify and define the digital
competence that is relevant for all citizens who live and work in Europe today (Clifford et
al., 2020); with the 2.2 update in 2022, the aims of the Joint Research Centre are to include
tha latest discovers in the technology field, like Artificial Intelligence, Virtual and
Augmented Reality and Internet of Things and to keep the DigComp relevant in the learning
field (among other) (Vuorikari et al., 2022).

The DigComp is structured in five main areas, each one divided into competencies (Figure

1.
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. Browsing, searching and filtering data, inforrmation and digital content
. Evaluating data, information and digital content
. Managing data, information and digital content

. Interacting through digital technologies

. Sharing information and content through digital techriologies
. Engaging in citizenship through digital technologies

. Collaborating through digital technologies

. Netiquette

. Managing digital identity

Developing digital content

Integrating and re-elaborating digital content
Copyright and licences

Programming

Protecting devices

Protecting personal data and privacy
Protecting health and well-being
Protecting the environment

Solving technical problems

Identifying needs and technological responses
Creatively using digital techriologies
Identifying digital competence gaps

Figure 1. The DigComp conceptual reference model. Source DigComp 2.2, The Digital Competence Framework
for Citizens (2022).

Every competence is composed by 4 items, except for competencies 4.3 and 5.3, that are
composed by 3 items, for a total of 82 items. Every item is measured on a 4-point Likert
scale. Total scores that participants can obtain are: Low, Foundation, Intermediate,
Advanced.

3.2. Platform and data collection procedure

The participants were asked to answer the Italian version of the DigComp 2.2 on the
“mydigiskills” platform (https://mydigiskills.eu/it/). They obtain a .pdf file with their results
by email. Results showed to participants the total scores that they obtained for every
competence, and in every aggregate area. The results are graphic, as shown in Figure 2.
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Di seguito, vedi il punteggio ottenuto nelle cinque aree della competenza digitale, I - o the answers that you gave, your Digital Competence levels are
in base alle risposte che hai dato. shown below. On the left, are your levels for the 5 Areas of Digital Competence, on the right

- o : : : are your levels for the 21 Individual Digital Competences. You may have different individual
Alfabetizzazione su informazione e dati levels within one competence area, The colour coding for levels is shown below.

@@ 'nformation and Data Literacy

Advanced

Base

Advanced

Problem solving

Advanced

Figure 2. Two DigComp 2.2 results received from the on mydigiskill platform (Italian and English).

Participants were than asked to upload anonymously the .pdf file of their results in a dedicated
Google Form. All participants signed informed consent, and they were secured about
voluntary participation and anonymity. This study was accepted by the Ethics Committee of
the University of Foggia, Italy, and conducted in line with the Decalaration of Helnsiki.

In the Google Form were uploaded 397 questionnaires. The final sample was composed by
338 teachers (after deleting duplicates). The total scores when then recoded as numers in
order to create and ordinal variable: Low = 0; Foundation = 1; Intermediate = 2; Advanced =
3.

Concerning data analysis, descriptive statistics in terms of means, frequencies and
percentages were performed using SPSS 27 (IB Corp., 2020)

4. Results

This work focuses on the results of the area 3, Digital Content Creation. The reason of this
decision is that the competencies of area 3 (Figure 1) are those that relate most to teachers'
use of digital skills.
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Table 1. Results for area 3, mean and standard deviation. N=338, range = -3

Item M SD

3.1 Developing digital content 2.15 0.78
3.2 Integrating and re-elaborating digital content 1.71 0.79
3.3 Copyright and licenses 1.75 0.69
3.4 Programming 1.37 0.59
TOTAL 1.74 0.59

5. Discussion and Conclusions

As Table 1 shows, in the area 3, Digital Content Creation, pre-service teachers don’t feel very
much confident. If item 3.1 “Developong Digital Content” has M=2.15, which is quite a good
result on a 0-3 range, the item 3.4, “Programming” with M=1.37 is actually very low.
Nevertheless, the item 3.4 result is not unexpected, since it refers to advanced digital
competencies. Looking at the answer for every competence, the highest percentage detected
certify the generally average result:

e 3.3 Copyright and licence, Intermediate (53.9%);
e 3.4 Programming, Foundation (49.7%);
e 3.2 Integrating and re-elaborating digital content, Intermediate (44.9%).

These results are showing that pre-service Italian special needs teachers should develop more
their digital competencies regarding digital content creation, a competence that can really
help in planning and design teaching and learning processes for Digital Natives.

There must be said that these results refers to Infanzia, Primaria and Secondaria di Primo
Grado schoolgrade: the study is currently going on with schoolgrade Secondaria di Secondo
Grado (High School). This survey will be developed in the next months, in order to collect a
wide overview about Italian special needs pre-service teachers. At the end fo the TFA course,
the DigComp 2.2 will be administered again, during the last lesson for every schoolgrade, in
order to analyze if there will be any changes in special needs pre-service teachers digital
competencies self-assessment, thanks to the ICT course. After the analysis, it will be clear if
the structure and topics of the ICT course were useful and efficient in enhancing pre-
servicespecial needs teachers digital competenciese.

In conclusion, there can be not mentioned that in previous surveys about Italian pre-service
teachers digital competencies, Italian pre-service teachers rate their skills higher than other
European colleagues, while “they receive slightly lower scores on tests of knowledge about
the possibility of using ICT in teaching processes and knowledge” (Tomczyk et al., 2022).
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The resultsof this investigations will be used to reflect and develop new ways to provide ICT
and digital competencies courses to Italian teachers and pre-service teachers, in order to allow
the to develop and enhance their digital competencies in educational field.

Further help to this research will be brought by the next OSCE Teaching and Learning
International Survey (TALIS), which will be performed during 2023. In the 2018 edition
Italian teachers and school institutions digital competencies were rated under the average of
the OSCE Countries. The very goal of this research is to provide new methodologies to
enhance Italian pre-service teachers digital competencies.
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Abstract

The paper aims to describe and analyze graduate students' collaborative
online learning project between Vinnytsia Mykhailo Kotsiubynskyi State
Pedagogical University, Vinnytsia [VSPU] Ukraine, and Worcester State
University [WSU], Massachusetts, USA, as one of the outcomes of the
internationalization agenda in Ukraine. Since the war in Ukraine and the
increased acts of violence in the U.S. require immediate action, the “Kindness
and Trauma-Informed Teaching” project is essential. Based on a one-semester
interaction for the case study, research, and project work, it is a novel practice
at both educational institutions. Graduate students engaged in asynchronous
and synchronous activities utilizing Zoom, Google Classroom, and Google
Documents. The project was carried out under the auspices of Education USA,
the American Council in Ukraine, and SUNY COIL Foundation in the USA.
The findings highlight the significance of such partnerships and persuade that
this project promotes further collaborative research in teacher education.

Keywords: Collaborative online international learning; international project;
internationalization agenda; kindness and trauma-informed teaching;
Ukrainian and American universities, graduate students.
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1. Introduction

The traditional understanding of the internationalization of education is associated with
concepts such as globalization, cross-cultural awareness, mutual understanding, research
integration, and student /faculty mobility (de Wit, 2019, p. 12; Ge, 2022, p. 229; Gromov,
2022, p. 58; Kuzmina & Glazunova, 2018, p. 294; Lisnychenko et al., 2022, p. 430; Malcolm,
2021, p. 4; Matvienko et al., 2022, p. 344). By definition, these terms entail a significant
increase in scope, novelty, change, and challenge. Nevertheless, internationalization is
primarily viewed as positive, where evident benefits outweigh shortcomings, although some
apprehensions might also arise (Kuzmina & Glazunova, 2018, p. 295). Projecting
internationalization on Ukrainian education makes this process a “necessary condition” for
higher educational establishments' competitiveness and financial security (Gromov et al.,
2022, p. 57; Matvienko et al., 2021, p. 142). Due to global developments, Ukrainian higher
education has committed to robust international collaboration in line with the country’s
political aspirations aimed at European integration (Gromov, 2022, p. 56; Tripses et al., 2018,
p- 214). Therefore, Ukraine’s internationalization agenda has confidently and steadily
become an integral part of higher education policies. Importantly, collaboration has got more
versatile, including joining international non-governmental educational organizations as their
affiliates, signing partnership agreements with universities, ensuring dual-degree education,
guest-lecturing, developing curricula and courses with co-teaching opportunities, and writing
research papers (Powell et al., 2014, p. 34; Gromov et al., 2022, p. 59; Lisnychenko et al.,
2022, p. 430; Tripses et al., 2018, p.216). Similarly, international collaboration is viewed
positively for student motivation to learn foreign languages, intercultural and values
awareness (Lisnychenko et al., 2022; p. 440; Matvienko et al., 2022, p. 344)

However, the war in Ukraine endangered the sustainability of Ukrainian education. The air
raids, shelling, internally and internationally displaced students and scholars, destroyed
infrastructure, and power outages became severe obstacles to educational services. The
regular academic communication and interaction paradigms were ruined and seemed
irreparable. Nevertheless, progress in technology integration in Ukrainian higher education
as a response to the COVID-19 pandemic (Matvienko et al., 2021, p. 141) and advances in
the internationalization agenda achieved before the war helped resume schooling and
internationalization agenda pursuits.

2. Methodology

The research describes the collaborative online learning of kindness and trauma-informed
teaching by American and Ukrainian graduate students. The authors intended to design the
project first, to provide students with an understanding of the significance of teaching
kindness, trauma, and stress responsiveness in educational practices because of the war in

84



Svitlana A. Kuzmina, Sue F. Foo, Olha V. Matviienko, Tamara V. Glazunova

Ukraine and increasing violence in the USA. Second, to promote international collaboration
in teacher education.

The project was integrated into the Traditions of Academic Collaboration: International
Experience class offered at VSPU graduate school in the fall semester (October — December
2022) and the Trauma-Informed Learning class taught to WSU graduate students. This
empirical research examines graduate students' behavioral patterns and attitudes to
designated activities, consisting of F2F lectures, thematic scientific reading interventions,
weekly assigned tasks on the materials, and discussions in international groups in real time.
The commitment to online collaboration resulted in a welcoming environment for the three
interaction modes: case study, research, and project work in asynchronous and synchronous
formats. The Google Classroom platform, Google Documents, and Zoom were employed to
unite forty-three students (17 American and 26 Ukrainian). Google Forms were used to
survey students’ experiences. The authors applied descriptive, qualitative, and quantitative
methods to explore opinions about online international collaborative learning and the
relevance of kindness and trauma-informed teaching. The literature under review is scientific
papers about views on and internationalization experiences (de Wit, 2019; Ge, 2022; Gromov
et al., 2022; Kuzmina & Glazunova, 2018; Powell et al., 2014; Tripses et al., 2018).

3. Collaborative Online International Learning

3.1. Internationalization Leadership Academy and SUNY COIL initiatives

The Internationalization Leadership Academy [ILA] All-Ukrainian program was launched in
January 2022 by Education USA and the American Council in Ukraine in partnership with
the State University of New York Collaborative Online International Learning Foundation
[SUNY COIL] to foster leadership in internationalization. The SUNY COIL Foundation has
been “empowering” leadership in collaborative learning since 2000 (SUNY COIL, n.d.). The
selection criteria prioritized candidates’ professional and personal skills and competencies
for international collaboration: a desire to step out of the box, have prior experience in
international cooperation, and the ability to connect with a U.S. partner-in-education and
develop a joint project for integrating it in the class of the home university. The Education
USA and SUNY COIL initiative resulted in fourteen international educational tandems from
Ukrainian and American universities, engaging more than 250 students in collaborative
learning in the fall semester of 2022-2023 (Education USA, n.d.). A three-week training for
American and Ukrainian professors-collaborators gave good insight into planning/designing
and involving students-collaborators in discussions and projects (Figure 1).
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Figure 1. The layout of student/professor engagement in the COIL. (Source: website https://coil.suny.edu/).

3.2. The Kindness and Trauma-Informed Teaching Project

The Kindness and Trauma-Informed Teaching Project was preconditioned by the war in
Ukraine and increased violence in America (Statista, n.d.). Besides, the authors collaborated
on kindness as NGO Global Community Uniting for Equity members. The project design
required students to develop teacher competencies in the case study on kindness, research
and analyze presidential speeches, and develop project work on the effect of stress and
emotional trauma on a child’s brain development. Guided by the central questions about how
to make acts of kindness universal and the primary focus for teaching relationships, students
considered the case study through group skills, pro-social attitudes, and influencing societal
values positively. In conclusion, a plan was created to create a culture of kindness in the
classroom. Resulting in ranking the importance of teaching kindness as important by 20,5%
of students and very important by 82,1%, as the survey shows (Figure 2).

How would you rank the importance of the topic 'Teaching Kindness' in school curriculum.
39 signosigen

5 - Very important 32 (82,1%)

4- Important 8(20,5%)

3 - Neutral 0 (0%)
2 - Low Important 0 (0%)

1- Not al all important 0 (0%)

Figure 2. Display of ranking the importance of teaching kindness.
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The “Presidential Speeches and Their Effect” research was performed in international teams
in joint Google Docs. Such leaders’ speeches as President Obama, Bush, Zelensky, Trump,
and Reagan were considered powerful for positive or adverse impact. Interestingly, both
American and Ukrainian students noted that the emotional tone, choice of vocabulary, and
stylistic figures are essential. The five created teams identified 33 to 53 words of kindness,
42 to 46 of their opposites, and 10-15 phrases of positive or negative character in the
speeches under scrutiny. The identified common themes in the studied addresses are

2 ¢

“elements of kindness,” “confronting barriers,” and “threats to unity.” Relating the speeches
to the events that generated public appeals proved the political context to be impactful. The
“Stress and Trauma Effect on Child’s Brain Development” project work addressed adverse
childhood experiences resulting in apathy to learning and behavioral disruptions. Students
identified the types of trauma and mechanisms of impact on a child’s brain development by
analyzing scientific papers, YOUTUBE materials and reflecting on lectures delivered to
project participants. Based on the acquired knowledge, 87,2% of students think trauma-
informed learning is very important, and 12,8 % agree it is important (Figure 3), admitting
practical recommendations on handling trauma in the classroom are timely provided and a
valuable tool under current circumstances.

How would you rank the importance of the topic ‘Trauma Informed Teaching/Care' in school

curriculum.
39 Bignosigen

@ 5 - Very important
@ 4- Important
3 - Neutral
12,8% ® 2 - Low Important
@ 1- Not al all important

Figure 3. Display of opinions of trauma-informed teaching importance.

While students were reflecting on integrating kindness and trauma-informed teaching into
professional activity, 82,1% of students confirmed the attitude as I will undoubtedly, 10,3%-
if they have like-minded colleagues; if my students are interested —5,1%, and only 2,6% - I
don’t know (Figure 4).
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Do you think you will integrate these practices in your work as an educator?
39 signosigen

@ 5 - | will, undoubtedly

@ 4 -1f | have like minded colleagues at
my school
3 - If my students are interested

@ 4 -1 don't think so

@ 5- 1 don't know

Figure 4. Commitment to integrating into work.

Interestingly, the synchronous discussions in ZOOM breakout rooms and the presentations
of the teamwork outcomes at a general session concluded case study, research, and project
work with the most desirable interaction format: live communication and vibrant cultural
exchange. Decidedly, those F2F meetings became crucial for ruining stereotypes, developing
mutual respect, and professional and personal exchange.

4. Professional and Personal Gains for Practical Applications

Since the authors were genuinely interested in student attitudes to and benefits of the project,
they completed the work with the questionnaire. The Google Forms surveyed the graduate
students’ experience in kindness and trauma-informed teaching. The responders’ emphasized
the project’s relevance and value for practical application and successful career pursuit. The
highlighted benefits can be distinguished as professional (87%), personal (55%), or both —
(45%). Concerning the professional gains from the project, students highlighted: helpful in
creating a toolbox to have as teachers; giving new perspectives for professional development,
learning how to be a professional and kind person; getting an insight into what it is to teach
in wartime; learning approaches to teaching kindness in the classroom; pursuing a
successful career in education; solving similar problems in education; learning about
trauma-informed teaching in an applicable way, learning to feel as an educator when
students are stressed and how students may respond to the stress of war; a new experience |
am eager to implement in my work; kindness can be developed in every person; we need
more of such teaching for schools; exploring aspects Ukrainian education is lacking and
adopting them.

Considering personal gains, the students singled out: learning new myself; the most important
learning is to be kind and communicate with people of different cultures, taking such classes
refreshes your passion for teaching, it was inspirational and emotional; a humbling
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experience to meet colleagues whose country is at war, learning the power of human spirit
and connection, eye-opening experience for me; helping see things from other perspectives;
learning kindness is vital to the well-being.

In addition, student feedback contained opinions of the benefits of English proficiency (15%),
cross-cultural awareness (86%), live interaction (88%), character traits relating to national
identity (17%), and evident intention to keep in touch (29%). The emotional component is
high (96%) and expressed as a once-in-life experience; I learned for this project more than
during all years of study; complete fun of interactive collaboration, fantastic, inspirational,
amazing experience; incredible exchange of ideas, cultures, and experience, like no other
experience. Concerning the drawbacks, American and Ukrainian graduate students are
unanimous here: there is not enough time for f2f sessions, forwarding suggestions to organize
more international collaborative projects.

5. Conclusions

The authors conclude that despite the war, Ukrainian higher education is determined to foster
the internationalization agenda in teacher education, considering it a professional and
personal enrichment resource and a powerful way to stay connected to educators worldwide
for solving common problems. Reflecting on the VSPU and WSU graduates’ feedback, we
assume that international collaboration on kindness and trauma-informed teaching is
essential for Ukrainian and American teacher education to help the traumatized and the
stressed. It is evident that kindness and trauma-informed learning is fundamental due to the
current situation and should be included in the teacher training curriculum in Ukraine to cope
with the aftermath of war. More emphasis on kindness and trauma-informed responsiveness
should be made in American schools to stop the violence eventually. In parallel, the research
findings testify that estimates of the significance of intercultural exchange and collaborative
research in teacher education are high. This paper’s researchers fully agree with a student’s
opinion that “it is essential to build a community of kindness in the classroom, school, and,
consequently, in society in general, and changing society means to change thinking.” When
young minds generate such ideas, there appears to be a conviction that creating a world of
kindness is existential and achievable, signifying education’s focal role in this endeavor.
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Abstract

Considering professionalism as a paradigm of higher education in university
settings, it seems crucial to establish supportive spaces in which reflection,
regarded as a mediating process between theory and practice, can be initiated.
Within the conceptual framework of UntAdFoKo supervision, developed and
tested in pre-service teacher education, N=10 lesson debriefings of university
teachers and student teachers in the practical semester of teacher training
were qualitatively analyzed to find out how and to what extent reflection can
be initiated by connecting practical teaching situations with theory-based
principles of learning-effectiveness and dimensions of teaching quality. First
results indicate that in lesson debriefings using the conceptual UntAdFoKo
supervision, linking of theory and practice occurred more as twice as often as
the description of teaching situations and that university teachers are the main
initiators of the linking process. These findings give insights into the effect of
conceptually linking theory and practice on reflection processes.
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1. Theoretical Framework

1.1. The Paradigm of Professional Development in Higher Education

Higher education faces the challenge that faculty members “typically have been trained in
their subject matter but not in pedagogy” (Pesce, 2015, p. 1). However, assuming that tertiary
education pursues the objective of professionalism, the development of a "critical reflective
professional practice” (Davis & Moon, 2015, p. 30) seems inevitable to pursue a professional
development among university teachers. The call for professionalism is considered as a
university paradigm in the context of a “discourse of excellence” (Readings, 1996), but this,
on the other hand, is also a “challenge of excellence” (Light & Roy, 2001, p. 8). In order to
comply with the idea of excellence as a predominant feature of higher education (Light &
Roy, 2001), the call for conceptual frameworks in a time of supercomplexity (Barnett, 2000)
seems reasonable. The expectations set on higher education have a particular impact on the
university-based learning support of student teachers as well. What is the purpose of
university-based practice phases in teacher training? These university-based practice phases
are not about conveying teaching routines, but rather about bringing together theoretical-
conceptual analysis and practice (Baumert et al., 2007, p. 8), always having in mind the ideal
of the “reflective practitioner” (Schon, 1983). However, if universities want to train student
teachers to become reflective practitioners, ways must be found to make university teachers
“reflective professionals” (Light & Roy, 2001, p. 13 ff.) in the first place. Based on the
assumption that the ability to reflect is a way to support the development of a professional
teaching role (Korthagen, 2001, p. 53), this paper presents a concept on university-based
learning support for practical semester students in teacher training and empirical data on the
connection of theoretical dimensions of teaching quality to concrete teaching behavior and
lesson situations.

1.2. Lesson Debriefings as a Learning Opportunity for Student Teachers

First of all, it is important to specify that practical phases in university-based teacher training
cannot claim to implement a high degree of teaching experience, but should rather be
considered as an opportunity to learn how to reflect, thus to connect practical teaching
situations with scientific knowledge in the sense of reflexive knowledge (Herzog et al., 2001,
p. 19f.). The question, then, is how university teachers can design their lesson debriefings in
a way so that they become a space for initiating reflexive knowledge in student teachers in
order to pave their way for professional development in their future practice. In a German
study from 2005, the author concludes that “postconference feedback hardly ever lives up to
its frequent qualification as an ‘interface between theory and practice” (Schiipbach, 2007).
Important learning processes in teacher education seem to take place uncontrolled and
unconsciously, leaving essential aspects of professional development to chance (Hascher,
2006, p. 145f.). But why is reflection of high relevance in the setting of lesson debriefings?
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Reflection is not only significant to justify pedagogical action but also to deal with the
discrepancy between theory and practice or between knowledge and skill (Neuweg, 2011, p.
33ff.). Considering reflection as a mediating process between theory and practice (Leonhard
& Rihm, 2011), it seems crucial to create spaces in which reflective practice can be
habitualized (cf. Helsper, 2001, p. 13). The UntAdFoKo concept presented here, aims to
explicitly connect specific teaching situations to educational knowledge and thereby create
reflective spaces within university-based learning settings.

1.3. UntAdFoKo — A Concept for Lesson Debriefings to Foster Learning-Effectiveness

UntAdFoKo, i.e.,, lesson debriefings - adaptive, focused, criteria-oriented, is a
comprehensive, interdisciplinary concept for lesson debriefings between university teachers
and student teachers in the practical semester of teacher training. It has been used and pilot
tested in teacher training programs at the Technische Universitat Berlin since 2018 in the
project "Digitalization in Vocational Teacher Education " (DiBeLe!) with the aim of
increasing the learning-effectiveness of lesson debriefings. In the following, the embedded
tools included in the UntAdFoKo concept are outlined: The process script (1) helps the
university teacher mentally plan and structure the course of the lesson debriefing, the
reflection sheet (2) is used by both university teacher and student to prepare and document
the debriefing session in a written form and it also helps to support the process of establishing
links between specific teaching situations to 17 basic principles of learning-effectiveness that
originate from the psychology of teaching and learning and are listed in the criteria tool (3).
The principles of learning-effectiveness are based on the three basic dimensions of teaching
quality (Gértner et al., 2021) that can be defined as superordinate categories:

e Support of acquisition of competencies (includes principles such as: learning
activities aim clearly at a specific acquisition of skills; cognitive activation that was
achieved; task(s) adequately fit the performance level of school students)

e Motivation (includes principles such as: learning activities were suitable for
promoting self-efficacy; pupils had a scope of autonomy; learning activities aroused
interest)

e Classroom management (includes principles such as: clear program of action in
class; flow of instruction was well managed; all pupils actively involved in learning
activities)

Based on the outlined theory and former research, the current study addresses the following
research question: How and to what extent can university teachers initiate reflection

1htt s://projekt.dibele.tu-berlin.de/wiki/doku.php?id=en:start
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processes by conceptually linking theoretical principles of learning-effectiveness to practical
teaching situations in lesson debriefings with student teachers?

2. Methods

N = 10 lesson debriefings were audio recorded in the practical semester 2020/21 with a total
quantity of 3 university teachers and their assigned student teachers studying Prevocational
Education or vocational disciplines. The analysis focuses on a section of the debriefing
session in which successful and less successful teaching situations were named, explained
and each to be linked to one of the above mentioned theoretical basic dimensions of teaching
quality or to one of the principles of learning-effectiveness, and eventually associated with
an alternative course of action for the less successful situation. The conversations were
verbatim transcribed, deductively coded in Atlas.ti using qualitative content analysis
(Mayring, 2014). For the purpose of qualitative analysis, all the material was divided into
speaker turns (Sacks et al., 1974), each of which was identified on the basis of speaker
change. Based on the assumption about the above mentioned importance of habitualizing a
reflexive practice (Helsper, 2001, p. 13), the material was first examined to determine which
levels of reflection, according to a model by Fund et al. (2002), occur in the lesson
debriefings. The authors present a two-dimensional framework that contains the dimension
of content and also the dimension of form (Fund et al., 2002). Their evaluative tool is
developed on the basis of Hatton and Smith’s work on levels of reflection (Hatton & Smith,
1995). Four categories are focussed: Description, Personal Opinion, Linking and Critical
Bridging (Fund et al., 2002, S. 490) that are used to assess student teachers’ reflective
abilities. Using the tool by Fund et al. (2002) seemed reasonable to better evaluate the
gradation of reflection in "lower-level reflection” (referring to a specific lesson) and "higher-
level reflection™ (going beyond a specific situation) (Fund et al., 2002, S. 491). Furthermore,
the reflection level "linking™ seems particularly suitable as a category, not only to be able to
make statements about whether a connection between practical teaching situations and
theory-based principles of learning-effectiveness came about, but also to find out to which of
the theory-based basic principles a connection was made, i.e., which objects or contents
within the theoretical framework were addressed. Overall, the levels of reflection according
to Fund et al. (2002) - Description, Personal Opinion, Linking and Critical Bridging — were
coded and additionally, within the category linking, the 17 theory-based principles of
learning-effectiveness and the 3 basic dimensions of teaching quality from the criteria tool
were deductively coded as well. Although the basic dimensions function as a superordinate
category for the principles of learning-effectiveness, the distinction between both was made
in the coding system. This is because there are students who refer to both, the basic dimension
and the identified principle. In each case, the basic dimension was coded separately when
explicitly mentioned by the student teacher or the university teacher and was not coded
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implicitly as a superordinate category of the mentioned principle(s). If one and the same
principle of learning-effectiveness or one and the same basic dimension of teaching quality
occurred twice within the same speaker turn, the corresponding code was only assigned once.

3. Findings

In the lesson debriefings that were conducted within the UntAdFoKo framework, the
percentage of the category Description (“what” and “how”) was only 7%, while the Linking
category that comprises the connection of practical teaching situations to theory-based
principles of learning-effectiveness and basic dimensions of teaching quality accounted for
17%. This means that Linking, considered as higher-level reflection (Fund et al., 2002, p.
491), occurred more than twice as often as the Description of teaching situations, considered
as lower-level reflection (ibid.). The results indicate that the majority of linking impulses was
given by university teachers, namely 61% (79 out of 129 times), while the linking impulses
given by students were only at a percentage of 39% (50 out of 129 times). The results can be
interpreted in a way that university teachers seem to play a key role in linking practical
teaching situations to theory-based principles of learning-effectiveness. Giving these linking
impulses does not seem to be a matter of course that happens automatically but should rather
be structurally supported on the part of the university teacher. On the other hand, the
percentage of linking impulses initiated by students (39% or 50 out of 129 times) shows that
applying the UntAdFoKo tools also seems to help students initiating linking processes by
themselves. Considering the percentage of linking impulses on both sides, students and
university teachers, the structural approach and the embedded tools within the UntAdFoKo
framework seem to promote the connection of practical teaching situations with theory-based
principles of learning-effectiveness instead of mainly describing teaching situations, which
can be considered as an increase in levels of reflection. The category Personal Opinion (Fund
et al., 2002, p. 492) accounted for the largest percentage of the lesson debriefings at 46%, in
which personal concerns of the “what” or “how”, relying on feelings or intuitions (ibid.)
about a lesson situation that is perceived as functional or dysfunctional, are expressed.
Although the Personal Opinion category can be considered as “lower-level reflection” (Fund
et al., 2002, S. 491), it still represents an increase within the levels of reflection on the side
of the students by moving from mere description to a student’s standpoint (Fund et al., 2002,
S. 490) which, in addition to describing, includes the reflection on “reservations, hesitation
or agreement of the student, in connection with the subjects in the first dimension” (ibid.).
The Critical Bridging category, in which there is a critical analysis of the "what" or “how”
and where the student “generalizes; reaches general conclusions [...]. Suggesting alternatives
with explanations and reasons” (ibid.), only occurs at 0.53%. Looking at the contents of
reflection, it can be stated that almost half (49%) of the total amount of basic dimensions
relate to the dimension of motivation. The other half is distributed almost equally between
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classroom management (27%) and support of acquisition of competencies (24%). Motivation
was the basic dimension favored by both student teachers and university teachers alike. There
are both overlaps and differences between the university teachers and the student teachers in
the frequency of the mentioned principles of learning-effectiveness. The 3 most frequently
mentioned principles of learning-effectiveness by university teachers are: Presence of a clear
program of action (11 codes); connection to prior knowledge (10 codes); cognitive activation
(10 codes). The 3 most frequently mentioned principles of learning-effectiveness by student
teachers are: students' sense of autonomy (7 codes); clear action program (7 codes); cognitive
activation of students (5 codes). The results indicate that university teachers can support the
linking of practical teaching situations to theory-based principles of learning-effectiveness
and basic dimensions of teaching quality by dialogically inviting students to establish this
connection by means of embedded tools within a conceptual framework. Knowing which
objects or contents are generally most common in the reflection process within the
UntAdFoKo framework, makes it possible for university teachers to adjust the selection of
contents so that the student teacher’s learning outcomes can be increased. However, the
results suggest that on the one hand the use of a concept seems helpful in establishing the
link between theory and practice, but on the other hand the role of the university teacher
seems to be a crucial for supporting the linking and thereby reflection processes. Overall, the
findings indicate that by preparing, structuring, and conducting the lesson debriefing by
means of the process script, reflection sheet and criteria tool, the university teacher is able to
provide a conceptual framework for student teachers within a higher level of reflection
through linking theory and practice can be achieved.

4. Discussion

Following Beckmann and Ehmke (2020), the findings of the current study suggest that the
conscious connection of theoretical knowledge and practical teaching situations seems to be
useful for student teachers’ learning. The concept presented here can contribute to
counteracting the many variants of structural implementation of lesson debriefings (Brack,
2019) by having university teachers follow a conceptually structured procedure for lesson
debriefings with the help of conceptually embedded tools. In addition to lesson debriefings
as a verbal and joint form of reflection (Christof et al., 2018), it would be interesting to find
out if theory-based frameworks such as the UntAdFoKo concept can also be applied in other
settings of higher education reflection. These could for example be e-portfolio work or
practical semester reports as a written matter of reflection or reflective talks among
colleagues as another verbal form of reflection (ibid.). The further application of a conceptual
framework like UntAdFoKo, which combines theory and practice, would need to be adapted
to the particular form of reflection and cannot be adopted unchanged. However, the tools
presented here could be a starting point to develop suitable tools for further reflection-
promoting settings within higher education. In order to draw conclusions about the learning
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efficacy of lesson debriefings, it would be useful to conduct a contrastive comparison in
which the rather small sample of N=10 is expanded by analyzing lesson debriefings of a
comparison group of student teachers without UntAdFoKo concept supervision presented
here. This would help to gain insights into whether the establishment of theory references
occurs primarily through the application of the UntAdFoKo tools or whether the embedding
of theory references also occurs independently regardless of the use of conceptual tools. The
individual behavior of both, university teacher and students, should be taken into
consideration in order to be able to make statements about the establishment of linking
processes regardless of reflection-promoting concepts. In this case, it could be investigated
whether the embedding of theory references is basically individually dependent on the
university teacher or whether the conceptual embedding is causal and decisive for the
production of theory references made by student teachers. For further research, it would also
be helpful to analyze the extent to which students teachers’ individual dispositions, such as
self-efficacy or learning-goal orientation, influence the linking of theory and practice in
lesson debriefings. With regard to the university teacher, it would also be conceivable to
include his or her conversational role by using the MERID model (Crasborn et al., 2011) in
order to be able to assess the extent to which the university teacher’s role in the mentoring
dialogue (active or reactive, directive or non-directive) contributes to the establishment of
theory references.
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Abstract

The Master of Translation and Interpreting (MTI) of China is controversial as
less than 10% of graduates take translation as their job, in contrast to over
89% employment rate. The striking disparity poses a question: why MTI
graduates are popular with the employment market? This research, uses
questionnaires and comparative empirical research to explore the impact of
employment requirement on MTI competence from the perspective of
‘professionalism’. We find that that a cluster of technology applications have
entered the employment requirement and becomes integral to the MTI
competence, framing a new type of professionalism that focus on information
acquisition and language conversion. Employment recruitment also put
emphasis on sector practice. The MTI education may improve the employment
rate via these enhancement measures relating to professionalism.
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1. Introduction

From 2007 to 2022, China Higher Education approved 316 educational organizations to run
a major called Master of translation and interpreting (MTI) which aims to cultivate talents
with professional competences in translation and interpreting and meet the growing needs of
foreign exchange in terms of language. Over these years, some researchers claim that, in
terms of employment fulfillment, MTI is self-evidenced by the tremendous expansion in
scale (Zhang & Wang, 2020). Data show that the employment rate of MTI graduates has
reached 87.85% on average, indicating that cultivation in this regard can meet the needs of
employment (Zhang & Wang, 2020). Cui (2017) has conducted a series of survey on the MTI
major, finding that MTI competence is ‘strong’ adaptable to employment, considering the
fact that less than 30% of MTI graduates are engaged in translation and interpreting-related
jobs. However, previous research rarely discussed the adaption of MTI to the employment in
terms of competence. This present research explores the feature of the ‘strong’ adaptability
of MTI to jobs in light of recruitment requirements, using MTI graduates as empirical
samples.

In the context of relationship between employment and MTI education, we make contribution
to the literature in that with translation technology as the strong influencing factor, MTI is
newly labeled as being more adaptable to employment.

2. Study Design

In this study, a sample survey and information retrieval method was used to collect 70
questionnaires from 170 graduates from the grades 2018 and 2019 of Shanghai Maritime
University (Wang & Wang, 2020). The recovery rate of questionnaires was 41.3%. The valid
questionnaires were 70 with a 100% questionnaire efficiency rate. We distributed the
questionnaire to collect the data by means of the Questionnaire Star, Wechat and other
network channels. The questionnaires included (1) the employment satisfaction, industries
engaged, income status, and career development of MTI graduates; (2) the opinions of MTI
graduates on the curriculum after working for some time.

The questionnaire focused on the translation competence of MTI graduates, which mainly
includes: students’ initial goal of applying for MTI degree program, expected occupation,
and actual occupation, working industry, employment channels, factors affecting their
employment competence, employment satisfaction, salary, expected translation competence,
etc. Considering the validity, the questionnaire contains 18 questions, among which questions
1-5 involve basic questions such as students’ name, gender, working industry, age, and
income; questions 6-18 include expected employment, expected industry, expected
curriculum of employers, demand for practical courses of employers, etc. In addition, there
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are 3 multiple-choice questions and 8 questions with fill-in-the-blank options within those 18
questions.

From the perspective of the market, we download 72 pieces of job information related to
translators from mainstream recruitment websites, such as Zhaopin, Liepin, HunterOn,
Qiankun Headhunting, and Sunsharer Headhunting. Those job requirements involve
translation competence, industry, major, salary, communication ability, and job scope, which
are similar to the design and content of the questionnaire, thus facilitating further comparison,
analysis, and categorization. The questionnaires collected and the job advertisements are
comparable for their number are the same.

3. Results and Discussion

3.1 Employment and Engagement of MTI

Enhancing competence in translation and interpreting is an important teaching goal for the
MTI major. Translation competence is essential for MTI students (Liu, 2011; Han, 2020).
Zhu (2019) equates professional knowledge with professionalism from the original purpose
of MTI training. Based on this, one prevailing view is that the specialization of polytechnics
be combined with specialized courses of each university (Li, 2020), and allocate more
training requirements to practice of translation for special purposes (Liu, 2017). Li (2020)
and Sun (2015) claim that the Higher Education Steering Committee stresses on
professionalism but ignores the necessity of practice in special fields. In summary,
professionalism needs to be oriented at employment. Professionalism is affected by
employment requirements (Yao, 2020) but is not detailed.

In the questionnaire of this research, we designed question 2 “What is your expected
occupation before employment?” and question 3 “What is your current occupation?” to
compare the employment expectation and actual engagement (See Table 1).

Table 1. Expected Employment and Actual Engagement of MTI Students.

Occupation  Expected Employment  Actual Employment Standard Deviation (SD)

Translators 36.3% 9.1% 0.19
Teachers 39.4% 33.3% 0.04
No expectations 6.1% 9.1% 0.02
Others 18.2% 48.5% 0.21
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It can be seen the characteristics of the expected and actual engagement of MTI students. 1)
the gap between expected employment and actual engagement in being a translator is huge.
The expected proportion (36.3%) is much larger than the actual employment (9.1%). And the
Standard Deviation (SD=0.19) shows that expecting to be a translator, in the eyes of pre-
training students, is not sufficient for employment. 2) In terms of the occupation as a teacher,
the percentages of expected (39.4%) and actual employment (33.3%) are nearly the same
while the SD (0.04) is comparatively small, indicating that the language skills of MTI
students are still an important component for employment. 3) In the choice of “others”, the
expected percentage (18.2%) is lower than the actual percentage (48.5%), with SD at 0.21,
indicating that MTT students are employment ready with other competencies.

The above characteristics suggest that the actual demand for MTT students is hooked to the
basic language skills and new competencies (Hu & Tian, 2020).

3.2 The New MTI Competence Under Employment

The employment requirement for MTI job market post challenge to MTI education. Li (2019)
pointed out, the MTI curriculum should not only include basic language courses, but also
cultivate professional skills. So what professional competence required for job markets do
MTI students have?

Question 12 of the questionnaire is a multiple-choice question “Which aspects of the
specialized courses offered by the MTI program have contributed most to the development
of your professional competence?” The options include translation technology, translation
theory, economic and trade translation, science and technology translation, literary
translation, and others. We searched “translator and interpreter” on the job page and
randomly selected the job advertisements listed. After manual screening to remove duplicate
and invalid job offers, we obtained 72 job offers from mainstream headhunters and job sites.
Then, we sorted them by high-frequency words, removed words unrelated to competence,
and obtained keywords such as Computer-Aided Translation, Translation Certificate, English
Competence, Translation Practice, and Relevant Industry Experience. And the ratio of
demand was calculated based on the word frequency. The integration of student
questionnaires and job recruitment is shown in Figure 1.

From Figure 1 we can see that, first of all, the demands from employers (12%) and students
(55%) both focus on translation skills despite various percentages. Secondly, the demand for
industry experience (32%) of employers is greater than the maximum percentage of any
individual industry (18%) in translation from students’ viewpoint. These findings indicate
that students and markets both agree that translation technology is a distinctive feature that
distinguishes MTI majors from other foreign language majors. Therefore, we believe that
translation technology and industry experience should act as part of professional competence
in MTI job market.
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Figure 1. Comparison of competence between MTI graduates’ expectations and employers’ demands.

3.3 Translation Technology as New Competence

In 2014, the World Translation Conference on Man vs. Machine? The Future of Translators,
Interpreters, and Terminologists was held in Dublin, highlighting the shift in translation
studies towards technology. Translation talents with technical ability can meet the needs of
the market (Miao & Wang, 2010; Yao, 2013). But what is translation technology? Does
translation technology promote employment?

According to the international standard for translation service ISO17100:2015, translation
technology contains three levels: technical tools, management, and communication.
Technical tools involve alignment software such as ABBYY Aligner, translation software
such as MemoQ and Trados, self-built terminology database, OCR recognition, format
conversion, and other over twenty technologies. Translation project management includes
complex missions such as forming teams, formulating programs, arranging schedules, and
assigning tasks. Communication includes instant messaging software such as Facebook, QQ,
WeChat, and email. Although Wang (2020) did not divide translation technologies into three
categories, his classification also mainly covers the first two parts. With a total number of
nearly thirty, all these diverse technologies involve translation corpus, format conversion,
and project management. Therefore, MTI students need to spend a lot of time learning as
many as 30 types of technology. And Fu (2015) points out that “relevant skills must be
acquired with special training”(p.81), which also illustrates the difficulty of translation
technology learning. In this regard, we believe that translation technologies are unique to
MTI students with the competence that effectively runs through the whole process of
translation.
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3.4 Industry Experience in Specialized Field

The division of labor in the translation industry is becoming more and more detailed. In the
job market, MTI students should have much practice experience, so they can be competent
in different fields of translation work (Zhao & Yang, 2021). We analyzed 72 pieces of job
advertisements for translation positions that contained industry experience statements,
selected their high-frequency words about translation experience, and made them classified.

See Figure 2.
Economic and Trade Translation : 3.33% Medical
. :10.00%
Background of Red \ Translation

Wine Industry 1333%

Translation of : 16.67%
Scientific and \

Technical Documents Translation of : 20.00%

Documents/Papers

Translation of : 6.67%
Games/Localization

Unspecified : 10.00%

\

\
No Merition: 30.00%
Figure 2. Industry experience for employers’ consideration.
It is shown that most employers (70%) require industry experience for MTI graduates, while
30% do not specify their industry requirements. To make it clear, the translation of documents
or papers accounts for 20%, the translation of scientific and technical documents accounts
for 16.67%, and the translation of economic and trade documents accounts for 3.33%,
revealing the proportion of employers’ demand for industry/profession. It can be seen that
employers measure the professionalism of translators by their experience and practice in
different translation industries. Professionalism should be reflected through industry practice.
As Xu (2010) pointed out that MTI education must be classified considering the market
factors, such as engineering, medicine, law, economy and trade, literature, and so on.

4. Conclusion

Against the background of technology trends such as CAT, intelligent translation, and deep
learning, the MTI competence represented by professionalism is insufficiently studied. This
may be caused by the traditional translation model based on basic language skills and
translation skills, has rooted in education as absolute soundness. But translation has entered
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the machine translation age, thus simply focusing on students’ basic language skills and
translation skills, and ignoring such translation technologies as computational linguistics and
corpus linguistics will “obviously fail to meet the demand for talents in the society of
language intelligence development” (Hu & Tian, 2020).

Based on the questionnaires of MTI graduates from Shanghai Maritime University and the
feedback from employers, we can find that the employment market has redefined the MTI
competence by highlighting the role of translation technology. Such technology cluster used
in the translation process, in terms of the type of technology and the length of learning time,
has essentially distinguished MTI majors, and should be viewed as a key component of the
professionalism of MTL.

From the perspective of the teaching program, MTI curriculum should pay attention to the
training of translation technology in order to meet the needs of the market and improve the
efficiency of the translation. As Wang (2012) pointed out, the MTI course setting should
consider the market demand and the content should emphasize the combination of theory and
practice. So we propose that the curriculum design of MTI should open courses focusing on
translation technology (cluster) and translation professional practice to ensure the
effectiveness and employment rate, and further meet the market demand for translating
practitioners.

This study has some limitations. Participants in this survey from the same university may
result in homogenization. Also how translation technology can be included in the curriculum
remains to be designed. Therefore, a larger sample nationwide may present a deeper
understanding of the role of translation technology to employment in MTI education.
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Abstract

People with disabilities (PWD) are increasingly recognized as one of the most
overlooked potentials in the labor market. More and more disability inclusion
strategies appear and evolve in the workplaces. Nevertheless, employees with
disabilities in the work environment are still faced challenges of explicit and
implicit biases. Especially, comparison with positive explicit attitude due to
social expectation, implicit attitudes towards disability tend to be negatively
tied with charity, inability and distrust. This present article originally proposes
intercultural interaction as the solution to modulate implicit and emotional
attitudes towards disability. Besides, this article highlights that intercultural
interactions between people with and without disabilities could promote
individual cultural knowledge. It is underlined the importance to involve
schemes of cultural competences and intercultural interactions into higher
education to facilitate more inclusive work environment.
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1. Introduction

According to the World Report on Disability (World Health Organization, 2022), more than
16% of global population live with disability and majority of people with disability (PWD)
potentially function effectively as workforce. Disability inclusion in workplace has been
growingly highlighted by government policies and organizational initiatives in the last
decade. However, stereotype and biases towards disability remaining as formidable obstacles
which hinder the effective cooperation and interaction between employees with and without
disabilities in the workplace (Bonaccio, Connelly and colleagues, 2019).

Explicit and implicit attitudes and towards disability predict the willingness and effectiveness
of intercultural interactions between these two social groups. Explicit attitudes refer to more
deliberative or intended response which vastly rely on motivationally and cognitively
controlled factors. Comparatively, implicit attitudes can be characterized as the automatic
association which individuals hold between an object/event with evaluation and it coincide
with automatic emotional attitudes (Rudman, 2004) . Implicit attitudes better than explicit
attitudes dominantly foretell individual behaviors, especially when it comes to the immoral
issues like the attitudes towards disability. Comparison with universally positive explicit
attitude towards disability, implicit attitudes towards employee with disabilities tend to be
negatively tied with charity, inability and distrust. Empirical evidence has presented that
traditional implicit attitudes towards disability negatively comprise pity, dependence and
marginalization and hinder the appropriate treatment and rehabilitation for people with
disabilities. This effectively explains the phenomenon that non-disabled employees feel
stressed and discomfort when actually interacting with disabled employees, even though they
identify not to discriminate against disabled employees. Extant study in Russia underlined
that in spite of three-quarters of the respondents holding positive attitudes towards disability,
only one quarter feel ready to interact with individuals with disabilities, and lack of
interactive experience as the main reason raises fear to cooperate (Volosnikovaa & Efimovab,
2016). It is crucial for scholars and practitioners to further investigate individual implicit
attitudes towards disability and its potential solutions.

It has been widely addressed that implicit attitudes primarily stem from affective experience
and cultural biases. For instance, pleasant interactive experience with partners with
disabilities leads to positive implicit attitudes towards disability. Evidence has emphasized
the two-way correlation between affective experience with implicit attitudes (Songa,
Slabbinck, Vermeir & Russo, 2019). Moreover, cultural milieu and biases towards
individuals from different cultural background are highly related to implicit attitudes. The
influence of cultural milieu on implicit attitudes offers the possibility that intercultural
interaction experience may foster the positive implicit attitudes towards another sub-culture
and culture. Besides, it has been shown that training regarding knowledge of disabilities
significantly promote the positive attitudes towards disability (Packer, Iwasiw and
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colleagues, 2000). Cultural knowledge refers to the knowledge which could allow a better
grasp of the internal logic and modal behavior of the other culture, and the basic
understanding for the behavior. This type of knowledge helps for adapting to the new culture
(Thomas and colleagues, 2008). Cultural intelligence serves as the cognition facet of cultural
intelligence, which is considered as the crucial competence for adapting and functioning in
intercultural situations. It is reasonable to consider that individual with more cultural
knowledge will be more adaptive and tolerant with other cultures and diverse contexts.

Therefore, this article hypothesizes:

1. 2. Interaction with people with disabilities correlates with individual implicit attitudes
towards disability.
2. Intercultural interaction with people with disability correlates tot cultural knowledge

about disability.

3. Individual cultural knowledge about disability correlates to implicit attitudes towards
disability.

2. Method

It is arduous to collect implicit attitudes of individual by subjective self-report. Building on
literature, Implicit Association Test (IAT) have been applied to investigate implicit attitudes.
This article conducted the online survey via Google form among 112 university students (19-
27y, 50 male, 62 female, all physically able) from Ural Federal University (Yekaterinburg,
Russia) and Institute of International Economic Relations (Moscow, Russia) in November
and December, 2022. The survey totally comprises 4 questions about intercultural
interactions, 6 questions about cultural knowledge and some questions about individual
demographics of participants such as age, gander, education, work experience and position.
4 questions about intercultural interactions embodying 1) “do you have abroad experience”;
2) “do you speak second language”; 3) “frequency of cross-cultural interaction”; 4)
“frequency of interaction with people with disabilities”. Questions about cultural knowledge
are based on Cultural Intelligence Scale (CQS) (Ang, Van Dyne and colleagues, 2007) with
seven-dimensional Likert form, including 1) “ I know the legal and economic system of the
other cultures”; 2) “I know the rules (e.g., vocabulary, grammar) of other languages”; 3) “I
know the cultural values and religious beliefs of other cultures”; 4) “I know the marriage
systems of other cultures”; 5) “I know the arts and crafts of other cultures”; 6) “I know the
rules for expressing nonverbal behaviors in other cultures”. Furthermore, this article applied
Harvard Implicit Association Test about Disability and collected results of every participants.
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3. Result

Through analysis via IBM SPSS Statistics 26, this article lists the correlations among
intercultural interaction, cultural knowledge and implicit attitudes toward disability in the
Table 1 as follows. Results support hypotheses of the article, intercultural interactions with
people with disability positively correlate with implicit attitudes towards disability, as well,
individual cultural knowledge about disability positively correlates to implicit attitude
towards disability.

Table 1. Correlations among Intercultural interaction, cultural knowledge and implicit attitude.

Coefficient Intercultural Cultural Implicit attitude
interaction knowledge
Intercultural - 0.518%(0.031) 0.619%%(0.007)
interaction
Cultural knowledge 0.518%(0.031) - 0.213*(0.046)
Implicit attitude 0.619%%(0.007) 0.213*(0.046) -

Note: * indicates significance at 0.05 level; ** indicates significance at 0.01 level.

4. Discussion

According to results, negative implicit attitudes towards disability still commonly exist.
While, this article proposes the new solution that intercultural interactions with disabled
people and cultural knowledge about disability could improve implicit attitudes towards
disability among students in the universities. The stereotypes towards people with disabilities
represent the misunderstanding between different social and cultural groups. People with and
without disabilities could be considered as two different cultural groups, which are provided
with distinct traits and behavioral patterns. Thus, effective interaction between these two
groups requires cultural competence. Both practical intercultural interaction and theoretical
cultural knowledge could mitigate the stereotype and bias towards people with disabilities,
and hold more positive attitudes towards the disabled in the daily study and work. The
positive attitudes will let individuals more recognize and appreciate competencies of people
with disabilities, which will lead real disability inclusion and productive cooperation between
these two groups.

Current findings suggest the inclusion of cultural competencies into higher education. It has
been highlighted that interactions with people with disabilities could ease negative implicit
attitudes of individuals. In the university, it is crucial to provide opportunities of inclusive
programs or events to enhance interactions between people with and without disabilities. As
well, cultural competency-based schemes and programs should also be paid more attention
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to develop students’ cultural knowledge of disability and accordingly foster the better
cooperation between employees with and without disabilities in the later work environment.
More future research are needed to investigate detailed interculturally interactive and cultural
competency-based schemes in the higher education.

Furthermore, this present study proposes the professional training program about cultural
knowledge into inclusive employment, which will help the two cultural groups understand
better about each other and ready for co-work. Except training program, events or activities
involving intercultural interactions could also be concerned as the method for inclusive
employment. Different kinds of interactions like work-related interaction and social
interaction could be offered by workplaces in the way of training, regular workshop, team
game, group travel, amusement event and so on. But it may be influenced by types of
disabilities and degree of disabilities of individuals. For instance, for employees with
blindness, organizational weekly reading day could be considered to involve employees
without disabilities to learn books for the blind. More additional studies are needed to
investigate the effective invention method for inclusive employment and education.

Lastly, this present article has several limitations. First, small sample has been collected by
this article. Investigations for larger sample are required. Second, the implicit association
test- attitudes towards disability is not adapted enough in Russia. More future studies are
needed for checking its adaptation in Russia and with different social groups. Third, the
questionnaire for intercultural interaction are self-developed, and it may be with more risks
for reliability than standard scales. Forth, this study did not conduct the correlation with
demographics factors, such as gander, education and work experience. These factors may
impact for the correlations among intercultural interactions, cultural knowledge and
individual implicit attitudes towards disabilities.
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The Supply Chain Management field has a shortage of talent to deal with the
complex problems organizations face nowadays. Higher education institutions
have worked to close the gap in knowledge and competencies with various
results. This paper presents the results of implementing a Supply Chain
Management course, which includes experiential learning, gaming, and
industry-academia collaboration to develop four competencies in this field.
The main results show how the relevance of hands-on learning, the variety of
learning environments -such as virtual, simulated, and real- and tutoring from
both practitioners and professors from different disciplines become key
elements in developing the required skills to perform a role in a Supply Chain
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1. Introduction

Nowadays, market trends’ dynamics are affecting the organizations’ configuration and
operation of supply chains. Constant and ever-faster changes in markets, economy, finance,
and technology encourage supply chain evolution in collaboration, configurations, and
management. Moreover, including Internet of Things (IoT) technologies or adopting cyber-
physical systems has accelerated the innovation in supply chain operations to meet customer
needs (Garay-Rondero ef al., 2020). Similarly, globalization has changed how the industry
competes due to global sourcing, cultural challenges, the interactions among and between
nations, and how all these factors affect the production of goods and services (Fernando and
Woulansari, 2021).

On the other hand, graduates that enter a related supply chain position in the industry have
been showing gaps between academic training and the industry requirements. For these
people, the required skillset includes the capability of dealing with uncertainty, dealing with
non-routine situations, adapting to rapid changes in the work environment, flexibility, and
adapting to dynamic work requirements, among others (Al-Shammari, 2022). Additionally,
companies face significant challenges in recruitment, retention, and succession of the few
able talents, mainly due to the combination of competencies required and the level of
interaction needed within and across the organization to create value for all the stakeholders
(Flothmann et al., 2018).

Considering this scenario, this paper presents the findings after implementing a supply chain
management (SCM) course involving active learning didactic strategies, information
technology aids, and dual learning to develop SCM competencies at the undergraduate level.
The remaining of the paper is as follows: section two briefly presents a theoretical
background on supply chain talent requirements and current teaching innovations; section
three describes the methodology followed to develop supply chain competencies in the
students; section four shows the results obtained during the implementation of the course;
section five includes the discussion results, and section six summarizes the conclusions and
recommendations for future work.

2. Theoretical Background

Developing supply chain competencies has been relevant for over twenty years. However,
the supply chain operations’ complexity emanating from a changing business environment,
globalization, and technological advances has raised hurdles in meeting the industry
requirement for SCM professionals, who additionally need to develop skills to perform
planning and strategic functions and not just carry on transactional or office tasks (Prajogo
and Sohal, 2013). Recent studies indicate a factor of one to six between the SCM
professionals supplied by higher education institutions and industry needs. This proportion
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does not consider the effectiveness of the training nor its alignment with the competencies
required for current SCM-related positions (Birou et al., 2022). Furthermore, supply chain
professionals have become a source of competitive advantage to organizations, so a lack of
talent is considered a relevant cause of supply chain risk (Dubey and Gunasekaran, 2015).
Thus, focusing on developing SCM competencies at the undergraduate level becomes critical
for an organization. The following subsections briefly describe previous research on the need
for SCM competencies in the current related positions and preceding academic efforts to
develop them.

2.1. Supply Chain Competencies

There is no unique classification or consensus about the skills required for SCM
professionals. For instance, Sun and Song (2018) recognized that the SCM field is
continuously evolving, such that it is becoming more interdisciplinary as the business
environment is more complex every day. After a thorough literature review, they classified
the SCM skills required by the professional field. They included technical knowledge and
soft skills requirements such as communication and teamwork, self-management and
improvement, and social responsibility. Conversely, Birou et al. (2022), based on a review
of 109 courses, found 120 related topics, of which 18% appeared once throughout these
courses, concluding that there is no clear consensus about the SCM field coverage. Finally,
Sweeney et al. (2010) remark on preparing future professionals to use sophisticated SCM
software to deal with problem complexity, efficiently use the information, and support the
decision-making processes. This broad scope makes it difficult to define a clear set of skills
to be covered in a course. Moreover, the contents may change between an engineering
program course and a business course.

2.2. Academic Efforts in Developing SCM Competencies.

Regarding academic efforts to provide an adequate environment for developing supply chain
competencies, the literature shows a variety of scopes. For instance, Pepper and Clements
(2008) used a role-playing approach to provide the “learner” with a structured methodology,
allowing individual learning outcomes to be accomplished through scenario-based activities.
The applied simulation exercise provided an environment for experiential learning and
problem-solving at a pace defined by the learner. Results showed benefits related to
complexity understanding, communication, and adaptation to changing scenarios. Similarly,
Sweeney et al. (2010) used specialized software to provide experiential learning in a more
realistic and significant context for understanding key management concepts. The authors
highlighted the benefits and challenges of designing courses based on specialized supply
chain software. Likewise, Gamez-Pérez et al. (2020) proposed a collaboration model to
develop supply chain competencies through experiential learning, international experiences,
and collaboration between two universities in different countries and industries. Their
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findings include the need to promote closer collaboration between academics and
practitioners to generate an understanding of the needs, competencies, and skills required in
the future SCM workforce.

3. Methodology

As presented, the previous literature review emphasizes the importance of collaboration
between industry and universities in identifying, assessing, and developing relevant SCM
competencies in students. Regardless of the difficulty in identifying the key SCM
competencies to be developed in a course based on industry requirements, extant literature
shows some SCM competencies commonly identified as critical, presented here in Table 1.

Table 1. SCM competencies commonly identified as critical.

Competency Description Source

SC Diagnosis the ability to define and understand ~ Birou et al., 2022; Gamez-Pérez et
supply chain complex problems al., 2020; Prajogo and Sohal, 2013;
Dubey and Gunasekaran, 2015

Technology Adoption  the ability to be flexible and capable =~ Al-Shammari, 2022; Fernando &
of adapting to new and changing Waulansari, 2021; Fléthmann et al.,

situations, including the use of 2018; Gamez-Pérez et al., 2020
technology to support SCM
operations
Data analysis and the ability to understand the Al-Shammari, 2022; Birou et al.,
communication business context and effectively 2022; Flothmann et al., 2018

communicate findings

Improvement the ability to solve complex Prajogo and Sohal, 2013; Gamez-
proposals problems, proposing improvements  Pérez et al., 2020; Flothmann et al.,
or innovations based on creating 2018

value for all the stakeholders

Source: Authors’ compilation based on references.

Even though more competencies appear in the literature, the authors selected these four to be
evaluated during their SCM course. A series of formative evaluations were conducted, which
led to a summative assessment of each of the competencies, considering an intervention
process from diagnosis to improvement proposals for the supply chain of the collaborating
industry partners. In addressing the gap between academic training and industry
requirements, the authors included experiential learning, role-play gaming activities, and
industry-academia collaboration to enhance the development of the selected competencies.
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Seeking to enhance the students’ experiential learning, the authors implemented a project-
oriented learning didactic strategy via the challenges posed by the collaborating
organizations. Industry professionals were involved before the start of the semester in
designing the challenge posed to the students and throughout it in assessing the presented
proposals. In addition, intending to provide different points of view to analyze the problems
and define feasible solutions, SCM experts from other industries and industrial chambers
were invited to share their experiences and opinions on current disruptions and challenges.

Also, a LEGO supply chain scenario simulator was applied twice in the semester to enhance
the students’ learning experience, helping them to understand key SCM concepts, identify
opportunities, and propose improvement actions. The first simulation was run at the
beginning of the course to clarify SCM concepts and provide a systemic scope and a role-
play gaming learning environment. The second one was run previously to elaborating the
improvement proposals.

Being sensitive to the increasing interdisciplinarity of the SCM field in the constantly
changing business environment, the authors considered that offering an integral approach
from different disciplines will add value to the student’s learning experience. Therefore, the
professors implementing the course pertained to various fields -industrial engineering and
international business- providing a multidisciplinary approach.

Concerning industry-academia collaboration, the organizations presented a specific problem
that required using the selected competencies and assigned a mentor for each. Each mentor
defined the number of follow-up meetings, whether in situ or virtual, the feedback procedure,
and provided the information needed. In addition, sessions required by the professors in
charge of tutoring the students complimented the students’ learning experience. The chosen
problems involved students analyzing and proposing improvements for previously defined
supply chain operations. The industry partners were a Mexican-based organization in the
meat industry during the Spring 2022 semester and a US-based organization in the heavy
agricultural machinery industry during the Fall 2022 semester. Both organizations have
worldwide operations and similar operative challenges. The results of the implementations
are shown in the next section.

4. Results

The pilot implementation for the Spring 2022 semester was successful in that students,
professors, and industry partners did perceive the development of the specified SCM
competencies. Nevertheless, the professors and industry partners evaluating the student
performance in such competencies detected room for refinement, particularly in the
competence related to the improvement proposal. Even though the industry partner received
the submitted proposals well, several issues were detected regarding the time scope limitation
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confined to one semester, which limited the implementation and benefit measurement of the
proposed improvement proposals.

Under such conditions, students cannot learn about the consequences of their decisions, and
submissions remain at the proposal level. Therefore, the authors decided to implement The
Fresh Connection™ (TFC) simulator during the Fall 2022 semester, in addition to the
previously described conditions implemented during the Spring 2022 semester. The authors
intended to overcome some of the mentioned shortcomings since TFC requires analysis and
decision-making processes from participants, assuming the perspective of various roles. TFC
simulates the students’ decisions during six rounds in a SC scenario, each representing six
months, allowing the participants to face the consequences of their improvement decisions
and acknowledge their errors for three years. The following figure compares the average
grades obtained by students on the individual submissions designed to demonstrate the
development of the specified four SC competencies.

SCM Competencies Development Comparison

100 99,4
5 98 97,3
= 9% 95,5 95,6 95,2
S 93,8 934
%} 94 92,4
5 92
>
< 90
88
Diagnosis Technology Data Analysis  Improvement
Adoption and Proposals
Communications

Spring 22 mFall 22
Figure 1. Average grading comparison of individual student deliverables on competencies development.

Even though the average grades increased during the Fall 2022 semester, the main concern
was identifying the benefit of a physical role-playing simulation using LEGOs and the
specialized SC software TFC to refine the students’ deliverables. In this regard, a Student’s
t-test analysis was conducted to compare the grades of the student proposals presented during
both implementations. The null hypothesis assuming group similarity was rejected,
demonstrating a significant upgrade of the improvement proposal competency in students
after experiencing TFC simulator in combination with various learning environments. The
grading process includes the comments from the mentors and the professors’ assessment of
the competence based on a rubric. Results are shown in Table 2.
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Table 2. T-Test two samples assuming equal variance.

5. Discussion

A combination of learning didactic strategies, information technology aids, and dual learning
during the implementation of a SCM course enhances the development of the professional
competencies required to thrive in a changing business environment. However, there are
limitations to developing SCM competencies in the classroom, even when innovative
learning techniques are implemented, as was detailed in the literature review. The authors
tested a combination of several learning environments and were able to compare the results
from two consecutive implementations under similar conditions. There are limitations to the
development of competencies in students confined to one semester in the classroom. Hence,
it is necessary to provide experiential learning as close as possible to real-life challenges to
overcome such shortcomings and strengthen the development of the nuch-sougth SCM
competencies, which have become a competitive advantage for organizations. Although the
inclusion of several learning environments, such as the physical LEGO simulator and the use
of TFC created a positive benefit in terms of competency development, this was only possible
in combination with the guidance and tutoring of professors, the interaction with industry
experts, a multidisciplinary approach, and a hands-on experience.

6. Conclusion and Future Work

After two implementations of the course, the SCM competencies were developed
satisfactorily, based on evaluations of the students’ deliverables by the industrial partner and
the team of professors. The multidisciplinary work, the simulators, the organizations’ supply
chain problems, and the evaluation from industry experts and professors allowed the students
to experience similar real-life challenges. Finally, designing a SCM course is a dynamic,
iterative process if it is to be aligned with the changing environment and disruptions faced
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by supply chains nowadays. Hence, this course’s didactic design and improvement processes
must be continuously adapted to current and future disruptions influencing a supply chain,
the industry's needs, and other collaboration schemes.
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1. Introduction

Higher education institutions are among the main actors involved in the internationalisation
process, as they determine strategies and activities to promote their international dimension
not only locally, but also globally, thanks to globalisation dynamics. At the regional and
national level, collaborative programmes are seen as means to contribute to an increase in a
country’s status, competitiveness, and capacity building (cf. Knight, 2008). The
implementation of collaborative and double degree programmes has been promoted in higher
education since the 1970°s as an internationalisation strategy for networking among
European universities in the EHEA (European Higher Education Area) and transatlantic
relations between Europe and USA. Double degrees can bring a number of benefits, not only
because they foster student mobility and institutional networking, but also because the
knowledge transfer created by partner institutions becomes a bridge between different
content materials, teaching methods, and ultimately, different cultures.

From an institutional perspective, universities can enhance their reputation through
partnerships with other renowned institutions. For students participating in this experience,
one of the perceived benefits of these programmes is the acquisition of a range of skills that
can make graduates more likely to be employed in the future (Jones, 2014). Double degree
programmes also represent an investment in terms of time and funds for the institutions
involved in the process, and a challenge for students who have to change their learning
environment and step out of their comfort zone. The value of the double degree experience
is unanimously recognised by European and international organisations (cf. European
Commission 2022), but data on the evaluation of this experience from the students’ point of
view, their motivation to participate in these programmes and the perceived skills that can be
acquired through this experience seem to be scarce. With a view to improving the quality of
the teaching and services provided in a Double Degree programme, this study aims to
investigate these aspects — students” motivations and perceptions of skills acquisition — in
relation to their participation in such a programme, through a pilot questionnaire designed to
collect both quantitative and qualitative data. The results of this survey may contribute to
improving the students’ and practitioners’ awareness of the existing programmes, and better
inform other stakeholders about the benefits of double degrees.

2. Literature review

The first double degree programmes in Europe were launched in the late 1970s and probably
originated from the pre-Erasmus Joint Study Programme, which ran from 1976 to 1984
(European Commission, 2020). Initially, double degrees were developed to open labour
markets in other countries to graduates (European Commission, 2020). According to the
literature, the terminology used to define double degrees is similar, but not always
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unanimous. In Knight’s book on higher education, joint and double degrees are given the
same definition: “An arrangement whereby providers in different countries collaborate to
offer a program for which a student receives a qualification from each provider or a joint
award from the collaborating providers” (2008, p. 105). In a later publication, the scholar
differentiates the two types of programmes, indicating that a double degree programme
awards “two individual qualifications of an equivalent level upon completion of the
collaborative programme requirements established by the two partner institutions” (Knight,
2011, p. 301). Whereas, in a joint degree programme, a joint diploma is conferred upon
completion of the collaborative programme requirements set by the partner institutions
(Knight, 2011, p. 300). International double degrees are offered by two higher education
institutions, located in different countries, which have collaborated to develop an integrated
curriculum where students’ credits are recognised in the administrative system of both
institutions. Students attend classes and study at the two (or more) partner institutions (i.e. 1
home institution + 1 institution abroad). At the end of the study programme, each of the
institutions issues a degree certificate to the students.

The opinions of the main stakeholders involved in double degree programmes were analysed
in a couple of cross-countries studies (Culver et al. 2011, 2012). Culver et al. (2011)
examined the strengths and weaknesses of a sample of dual- and joint-degree programmes at
the graduate level in the United States, Sweden, Italy, and Germany. Their findings suggest
that the primary reasons for implementing such programmes are the possible benefits for both
students and their institutions: while students can add an international element to their
education through direct exposure to another culture and educational system, their institution
can increase its visibility and reputation through partnerships with other universities. In a
follow-up study (Culver et al. 2012), four different stakeholder groups provided insights into
their own perceptions of double-degree experience. According to the students and alumni
interviewed, the double degree could make them more employable, representing a way of
widening their pool of job opportunities, in both the countries in which they studied, and as
proof of their proactiveness and willingness to do more than their peers. In contrast, the group
of teachers was less convinced that the double degree could improve students’ employability.

In another study (Wiers-Jenssen, 2012) on the employability of students who have had a
mobility experience compared to those who have not, it was pointed out that a degree
obtained abroad is neither an advantage nor a major disadvantage. “This also indicates that
the ‘added value’ of a full degree abroad is not fully convertible to a domestic setting and
that some employers may be sceptical toward foreign education” (Wiers-Jenssen, 2012, p.
485). From the students’ perspective, double degrees present the advantages of boosting their
career opportunities, having international study and life experience, and the impression of
receiving “two degrees for one”, as the workload and tuition fees may be lower than in a
traditional degree (Knight, 2013).
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3. Method and data collection

The data collection technique used in this pilot study was an exploratory questionnaire (cf.
Creswell, 2014), as it was the most suitable tool to investigate the opinions of Double Degree
students. The main research questions that guided the study were meant to uncover students’
motivations for participating in a Double Degree programme, and their perceptions of the
value of the experience, in terms of the acquisition of mobility skills. Of these, the present
paper will consider the following questions:

RQ: What are the main motivations for students to enrol in a Double Degree programme?

RQ: What are the students’ perceptions of the employability and mobility skills they
developed the most during this experience?

The questionnaire consisted of both open and closed questions, and was structured in a series
of sections based on the main aspects to be explored. The first section started with an open-
ended question on the students’ motivations to enrol in the Double Degree programme. This
required students to state the reasons for their choice, with no predetermined category from
which to choose. Another section of the questionnaire aimed at discovering students’
perceptions of the skills that can be developed during a Double Degree programme. The
available literature on employability and mobility skills — conceived as a mix of soft skills
and intercultural competence — was helpful in formulating the close-ended questions. The list
of items was adapted from a European study on the skills that students should gain through
mobility. The study is the result of an Erasmust+ Programme co-funded project called
‘Erasmus Skill Project’, which took place between 2018 and 2020, with the aim “to prepare
students before their mobility abroad for pursuing their studies under the Erasmus+ Exchange
Program and to help them assess their learning curve before, during and after this mobility
experience as well as to better understand the skills developed from this experience”.!
Participants were asked to rate a list of items according to a Likert-type scale from 1 to 5,
where 1 was ‘not important’ and 5 was ‘highly important’.

The anonymous, Internet-based questionnaire was first sent at the end of March 2022 to
students currently enrolled in Double Degree programmes at four selected universities in
Italy, Germany and France, which have established such programmes among themselves. A
total of 90 e-mails with the questionnaire invitation were sent to the students' institutional
addresses, using the e-mail address received when they enrolled in the programmes. Of these

!ntellectual Output 2 of the Erasmus Skills Project (2018-2020). ERASMUS + Project number: 2018-
1-ES01-KA203-050439. Erasmus+ Key Action 203 - Cooperation for innovation and the Exchange of
good  practices; Strategic  Partnerships  for  higher  Education. Retrieved from:
https://www.erasmusskills.eu/eskills/tools/self-assessment-

questionnaires/_intro/ES_102_Final Report.pdf
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e-mails, 20 were returned by the system because the e-mail addresses were no longer valid,
resulting in 70 e-mails actually delivered to the students. To ensure that all students received
the invitation, a second set of 42 e-mails was also sent to the e-mail addresses used at the
home institution, of which 7 were returned by the system and 35 were valid. After a few
weeks, a reminder message was sent to complete the survey. Thirty-five students, who were
either in the outgoing or incoming mobility phase at the time, answered the questionnaire.
The respondents were 20 males (57.1%) and 15 females (42.9%), the majority of whom were
between 23 and 25 years old (26 students), 6 between 26 and 28 years old and 3 between 20
and 22 years old. Some students attended their Double Degree programme between the 2020-
22 academic years, so they were close to the end of the programme when they filled out the
questionnaire, while others enrolled in the 2021-22 academic year and will conclude it in the
2022-23 academic year, thus providing very up-to-date answers about their experience.
Below, the analysis of the results presents the students’ views.

4. Results

One of the initial sections of the questionnaire aimed to discover why students are motivated
to participate in double degree programmes, through an open-ended question. The students’
responses were analysed through content analysis (Schreier, 2012) and classified according
to thematic labels, and the main motivations that emerged were: “living abroad and seeing
other cultures” (11 answers), “increasing employability and career opportunities” (9),
“enriching the curriculum vitae” (6). These themes can associated both with intrinsic
motivation, such as curiosity and the challenge of discovering another country and another
culture, and with extrinsic motivation, given by external rewards (cf. Ryan & Deci, 2000).

Other themes found were related to the type of extrinsic motivation, driven by the acquisition
of skills or the conscious improvement of an activity: “to broaden and improve my
knowledge” (5 answers), “to acquire new skills” (5) and “for the structure of the programme”
(5). Others were related to the benefits and final results of the programme (extrinsic
motivation), such as “to gain international experience” (4 answers), “to obtain a double
degree” (4), “to network (meet new people)” (4). Other extrinsic motivations cited less often
were “reputation of the business school” (2), “to improve English proficiency” (2), “the
opportunity to work in the host university's country” (1); while the fact that “it was the only
available double degree programme to choose from” (1) shows an amotivation (cf. Ryan &
Deci, 2000). The students’ responses seem to indicate a mix of intrinsic motivations, such as
experience abroad and the acquisition of skills and knowledge, and extrinsic motivations,
such as future career opportunities and the attractiveness of one’s CV if one holds two
degrees from different universities. In the study, these views were confirmed by a subsequent
close-ended question, in which students were asked to rate the importance of these
motivations in their decision to participate in a Double Degree programme.
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One of the closed-ended questions on students’ perceptions of skill acquisition contained a
set of seven items adapted from the ‘Erasmus Skills Project’ (cf. par. 3): intercultural
awareness, global citizenship, resilience, openness and curiosity, empathy and tolerance,
creativity (i.e. thinking outside the box), and academic knowledge. Students were asked to
evaluate which competences they felt could be most acquired in a mobility experience,
answering the question: “Which of these ‘mobility skills’ can be developed during a Double
Degree experience?”. The large majority of the respondents (77%) indicated that
‘intercultural awareness and knowledge’ can be highly developed, while the possibility of
developing ‘global citizenship’ was rated as ‘highly’ by 23 students (66%) and as ‘very’ by
10 (28,6%). The students also expressed similar ratings for ‘resilience’, which 66% rated as
‘highly’ and 28,5% as ‘very’ likely to be developed, followed by ‘openness and curiosity’
(62% as ‘highly’ and 26% as “very’ likely). Other skills, instead, received mixed ratings as
‘empathy and tolerance’ was rated as ‘highly’ likely to be developed by 51% of respondents,
while 23% rated it as “very’ and 20% ‘moderately’ likely. The acquisition of creative skills,
meant as a way of ‘thinking outside the box’, was considered as ‘highly’ likely developed by
16 students (46%), and ‘very’ and ‘moderately’ by 8 students each. Finally, only 43% of the
students felt that ‘academic knowledge’ could be ‘highly’ developed, while 7 ‘fairly’ and 12
‘moderately’, making it the competence least associated with mobility, in the list provided to
the students. The results of their responses can be seen in the figure below (Figure 1).

Which of these 'mobility skills' can be developed during a Double
Degree experience?
Academic knowledge
Creativity (think outside the box) W
Empathy & tolerance W
Openness & Curiosity B
Resilience

Global citizenship

Intercultural awareness/knowledge

0 5 10 15 20 25 30

w

5 40

mDon't know m1-Notalall 2 - Slightly =3 - Moderately m4 - Very m5 - Highly

Figure 1. Students’ perception of the acquisition of ‘mobility skill’ during a Double Degree programme.
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The analysis of the findings, part of which has been presented here, revealed a number of
aspects related to the double degree experience that open the way for further reflection on the
impact of these programmes for the students and institutions involved.

5. Discussion

As the results from this study show, students are motivated to participate in Double Degree
programmes because they feel that they can acquire both knowledge and skills, as well as
intercultural and soft skills, considered as ‘highly important’ by half of the participants. Their
responses are in line with research that states that exposing students to different cultural
contexts through mobility experiences can help them question their identities, values and
beliefs, and help them improve their personal growth and self-efficacy, along with their
intercultural competence (Jones, 2014).

It is not unexpected that students who enrol in international mobility programmes are
motivated by the possible acquisition of these skills, as it is equally true that these
programmes attract students who already possess such skills and are drawn to mobility as a
way to further develop them (Jones, 2013, p. 102). In fact, it has been shown that mobile
degree students constitute a select group in terms of their prior exposure to international
experiences, because they are more likely to have lived abroad and to have parents who have
lived abroad (Wiers-Jenssen, 2012). Furthermore, it appears that the skills acquired through
students’ international mobility initiatives are the type of general employability skills sought
by employers (Jones, 2013). To support students in becoming more aware of their skills, it
might be beneficial to involve them in some preparatory activities before their departure for
their mobility, and after their return. An example of such activities is provided in the
‘Erasmus Skills Project’ mentioned before (cf. par. 3), where pre and post self-assessment
questionnaires were created to help students assess how and which mobility skills they
improved during their experience abroad. A similar assessment activity could be created to
meet the needs of Double Degree students, who should be able to emphasise the value of
their international experience, and make their CV’s stand out not only because of the presence
of two degrees awarded, but also because it indicates a goal-oriented, highly motivated and
competent candidate.

To bridge the gap between the skills sought by employers and those acquired by students, it
is crucial to raise awareness among the main stakeholders involved in the process — i.e.
students, universities, graduates and employers — so as to reflect on the pathway leading to
the development of students’ employability skills, and to better understand employers’
expectations (Succi & Canovi, 2020). This is especially important when students have
participated in an international mobility programme, because graduates need to be able to
adequately present the broad range of their competences, through relevant examples from

127



Students’ experience of Double Degree programmes: motivations and perceptions of skill acquisition

their own experience, during the recruiting phase, and then be able to convert their skills into
observable and value-adding behaviour once they are hired.
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Abstract

Students joining universities sometimes lack the agency to lead their lives and
succeed in higher education. In the educational context, agency refers to the
more empowered positioning of students to be active agents in their own
learning lives. Enhancing life skills/competencies can facilitate students’
agency when they instill positive set beliefs and personal competencies,
creating agentic capacity. Action Learning is one of the methods used to
enhance life skills/competencies by engaging students in real life problems,
taking action, and continuously reflecting on their actions. This paper presents
a suggested program for building firs-year university students’ agency through
a balanced approach of Competency-based Learning, Action Learning, and
Reflective Learning.
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1. Introduction

Student agency refers to the quality of students’ self-reflective and intentional actions and
interactions with their environment. “It encompasses variable notions of agentic possibility
(“power”) and agentic orientation (“will”)” (Klemenci¢, 2015, p.11). Bandura (2006)
identified four core properties of human agency; intentionality, forethought (set themselves
goals and anticipate likely outcomes of prospective actions to guide and motivate their
efforts), self-reactiveness (self-regulation), and self-reflectiveness (metacognitive
capabilities). According to Heckman and Kautz (2013), skills give agency to people to shape
their lives in the present and to create future skills. Murphy-Graham and Cohen (2022)
offered a general definition of life skills. For them, life skills are skills “to be able to do life
well” (p. 37), opening the answer to be ‘it depends” (Schmidt, 2022, p.268). Research has
informed various intervention programs to enhance youth life skills according to the context
where they are applied. Due to life skills nature vary according to the culture and the
environment (UNICEF, 2003), each program differs in its goals and approaches (Bender,
2002).

One of the goals of teaching life skills is to support students’ transition from one educational
level to the other, raising their awareness (Akfirat & Kezer, 2016). The program suggested
was designed for first-year university students in Egypt to enhance students’ agency. The
program uses three approaches to learning to enhance students’ agency; Concept-based
Learning, Active Learning, and Reflective Learning. This program was implemented with
twenty first-year university students from different disciplines. There were clear signs of
skills/competencies development and agency enhancement in the final presentation, students’
reflections, and mentors’ notes.

2. The Suggested Program

The program used the backward design model (Wiggins & McTighe, 2005) to plan the
curriculum design sequence. The following are the details of the program under the three
aspects of the backward design; identifying desired outcomes, determining acceptable
evidence, and planning learning experiences.

2.1. Identifying Desired Outcomes

The first step is articulating desired outcomes needed for first-year university students. In this
step, Competency-based Learning was used to identify and define precise measurable
descriptions of knowledge, skills, and behaviors students will possess at the end of the
program. The Competency-based curriculum emphasizes life skills and evaluates mastery of
skills necessary for an individual to function proficiently in a given society (Savage, 1993).

The following are the four main competencies, each with sub-indicators that sets curriculum
skills focus and objectives.
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Table 1: The Program Desired Outcomes of Main Competencies and Skills Indicators.

Main Skills indicators
Competencies | By the end of the course, participants will be able to
Reliability S-1-1: Self-awareness
On S-1-1-a: identify the values and indicators of self-awareness
one self S-1-1-b: analyze preferences and style
S-1-1-c: develop self-awareness
the quality of | S-1-3: Self-reflectiveness
being S-1-3-a: explore past experiences in detail
trustworthy of | S-1-3-b: point out reasons behind preferable and unpreferable actions
oneself S-1-3-c: reconsider alternatives and identify the next steps
performing S-1-3-d: take reflective actions and develop new skills and strategies
consistently S-1-4: Self-regulation
well. S-1-4-a: practice self-control and resilience strategies
S-1-4-b: practice self-motivation and positive thinking
S-1-4-c: practice strategies of mental focus and concentration
S-1-4-d: practice strategies to manage negative feelings
S-2-1: Communication
S-2-1-a: interpret received non-verbal messages and give appropriate answers
Connectability | S-2-1-b: use a variety of speaking and writing techniques to communicate with
With a variety of audiences
others S-2-1-c: read critically from a variety of sources and understand the hidden
meaning
S-2-2: Social presence
the quality of | S-2-2-a: collaborate with others to accomplish tasks

being able to
connect with

S-2-2-b: build meaningful relationships and avoid negative peer influence
S-2-2-c: accept and understand others’ differences

different people | S-2-4: Civic engagement and leadership
for different S-2-4-a: recognize the relationship between community challenges and
purposes personal skills and contributions
S-2-4-b: manage peoples’ skills and monitor achievements
S-2-4-c: adopt passionate ideas and use influence strategy to form team
motivation
S-3-1: Intentionality
S-3-1-a: practice self-direction and clear vision
S-3-1-b: initiate and resume actions to reach desired results
Ingenuity S-3-2: Forethought
In S-3-2-a: set clear, challenging, and realistic long-term and short-term goals
life roles S-3-2-b: plan specific actions to achieve goals
S-3-2-c: follow-through with plans taking corrective actions throughout
the quality of | S-3-3: Creativity

being clever,
original, and

S-3-3-a: find, interpret, judge, and create information
S-3-3-b: process and analyze information by sifting, sorting, comparing,

inventive. verifying, and trying out different ways to make sense of the information
S-3-3-c: practice observing, gathering, organizing, and testing information to
formulate and support critical arguments
S-3-3-d: consider multiple alternatives and create novel and innovative ideas
Main Skills indicators
Competencies | By the end of the course, participants to be able to ......................

S-4-1: Agility
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S-4-1-a: think and draw conclusions using intellectual acuity
Adaptability S-4-1-b: react quickly to precarious situations with clear priority measures
To S-4-2: Decision-making and problem-solving
one’s S-4-2-a: combine knowledge, understanding, and skills to create solutions

environment | S-4-2-b: consider unlikely or impossible alternatives
S-4-2-c: examine alternatives from different perspectives
S-4-3: Coping with unexpected situations
the quality of | S-4-3-a: practice flexible thinking by developing multiple opposing,
being able to contradictory, and complementary arguments
adjust to new S-4-3-b: apply skills and knowledge in unfamiliar situations

conditions S-4-3-c: manage change by adopting alternation and practicing adaptive skills

2.2. Determining Acceptable Evidence

According to Mkonongwa (2018), competencies can be used as criteria for assessing the
competency attainment level required for success. The program uses the competencies set as
criteria of assessment through the program. Mentors keep track to produce their final
judgment of each sub-skills level for each student (skills are scored in four levels).

2.2.1. Students Journals

Students keep a journal throughout the program that they must use daily to record all actions
or problems encountered.

2.2.2. Ongoing Observations

Mentors write anecdotal notes for each group member after each reflective session describing
how they reacted and any significate signs showing the competencies.

2.2.3. Final Presentation

At the end of the program, every group presents the project journey, and each member
mentions their perspective of competencies enhanced in this project.

2.3. Planning Strategies for Implementation
2.3.1. Planned Interactive Workshops

As much as identifying which skills to teach in a program, how to teach them is more
important (Schmidt, 2022). The program starts with some interactive workshops on basic
competencies/skills. The interactive workshops through the implementation of the project
clarify some concepts students need at this specific phase/step of the project. Reflective tasks
through the implementation of the project are designed to consolidate students’ self-
discoveries and support skills’ development.
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Table 2: Alignment of Project Steps/Phases with Action Leaning process, Interactive
Workshops, and Reflective Tasks.

Project Action Learning Interactive Skills Reflective
Steps/Phases Process Workshops Tasks
Know about Task 1: Individual self-
Before yourself assessment of
1ntrodu(;1ng the The growth competencies using
project mindset
program outcomes
before the beginning of
the project and putting
individual aims.

a. Explore Present Communication  Task 2: Individual
their challenge/problem/ skills Reflective questionnaires
community. issue/question Self-motivation focusing on self-

discoveries and setting
the next steps.

b. Creating an Insight? New ideas Collaboration Task 3: Group reflective
idea to and understanding, skills questionnaire of how the
develop perceptions and Designing an idea was developed.
their assumptions. action plan Task 4: Individual
community. Reflective questionnaires

focusing on self-
discoveries and setting
the next steps.

c. Implement Test actions in the Time Task 5: Regular group
this idea. workplace management reflective sessions
Bring results back Self- supported by the mentor.
to set. What management Task 6: Individual
Worked, what did Perseverance Reflective questionnaires
not work focusing on self-
discoveries and setting
the next steps.

d. Collect Drawing Task 7: Review of self-
evidence of conclusions and assessment in Task 1
learning. marking learning

e. Present the Task 8: Individual
outcomes. Reflective journal of

what was learned in the
program.

2.3.2. Designing the Project Procedures

The most effective learning is based on the need to solve problems (Welskop, 2013). Action

Learning is a structured method that enables small groups to engage in real-life problems,
take action, and learn as individuals and as a team while doing so (Serrat, 2017). Revans

(1983), the originator of Action Learning, believes that people must be aware of their
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shortage of knowledge to be motivated to complete it. They then start to ask questions and
collaborate with others to find solutions, try them out, reflect again, and so on. In the process
of reflection, experience theory is transformed into knowledge, which undoubtedly increases
learning effectiveness (Welskop, 2013). Figure 1 clarifies the Action Learning Process. In
this process, they develop agency components of; intentionality, forethought, self-regulation,
and self-reflectiveness.

Present your challenge,
problem, issue, or question

Set members question you

constructively to challenge

views and understanding,
perceptions, and assumptions.

Draw conclusions and mark
learnings. Integrate the new
knowledge into the practice.

Bring results back to set. What Insight? New understanding or
worked? What did not? Why? ideas on taking actions?
% Test actions in the
workplace.

Figure 1. The Action Learning Process (Serrat, 2017).

The project takes students into different phases to implement an idea they create. The project
goes through the following steps in groups of five supported by a mentor:

Explore their community.

Creating an idea to develop their community.
Implement this idea.

Collect evidence of learning.

© a0 ow

Present the outcomes.
2.3.3. The Reflective Spiral

According to Powell (2004), “Reflective practice is a hallmark of quality instruction” (P.2).
Moon (2005) mentions that "reflective learning emphasizes the intention to learn from
current or prior experience" (p.80). For Kember et al. (2008), "Reflection operates through a
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careful re-examination and evaluation of experience, beliefs and knowledge" (p. 370). There
are different kinds of reflective approaches, for example, the use of journals and group
discussions following practicum experiences that are not directed to a solution of a specific
problem. Reaching the competencies set in the outcomes are achieved by students frequently
reflecting throughout the project. They go through the following: (see Table 2)

a. Individual self-assessment of competencies using program outcomes before the
beginning of the project and putting individual aims.

b. Individual Reflective questionnaires focusing on self-discoveries and setting
the next steps.

c. Group reflective questionnaire of how the idea was developed.
Regular group reflective sessions supported by the mentor.

e. Individual Reflective journal of what was learned in the program.

Frequent reflection helps them create their own cycle of plan, do, reflect, plan, do, reflect,
and so on. With the support of a mentor, this cycle consolidates the sources of agency of
intentionality, forethought, self-reactiveness, and self-reflectiveness.

3. Conclusion

The knowledge students learn from reading books about different theories and concepts is
important but insufficient (Weshop, 2013). Learning skills through action focuses on
application, giving students opportunities to try and refine skills. The accumulation of
skills/competencies learned through action and reflection build students’ agency and enhance
their ability to lead their lives. The program suggested takes students into a cyclic process of
learning, applying, and reflecting, then learning and applying again. It carefully identifies
what competencies first-year university students need and develops a path of application and
reflection supported by mentors to monitor and assess learning.
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Abstract

Information skills instruction continues to be a pending subject among
university students despite the fact that they handle the Internet with ease, since
the ability to define what is needed, to be strategic when deciding where to
search and how, to select the information most appropriate and relevant and
to use it properly is not routinely taught. The purpose of this article is to show
how the 4C/ID model is applied to the design of this skill, the challenges
encountered in its adaptation and the improvement in self-perceived efficacy
by students. The results show that the model is successful and the students felt
more prepared to face this type of tasks in the future.
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1. Introduction

University students regularly use the Internet to find information for their academic work.
Traditional libraries have been largely replaced by massive scientific databases and academic
search engines to provide the information that students require in their work at the University.
However, many students lack the ability to find the information they need and use it
competently in their academic texts (Zhou & Lam, 2019). Although many students claim to
be digital natives, using the Internet for academic purposes is not the same as using it for
leisure purposes (Hinchliffe et al., 2018). This deficiency in their informational skills implies
a great effort for their teachers, who must invest a lot of time and resources in training the
students (Lanning & Mallek, 2017). And although this training has traditionally fallen on
librarians and information management specialists, the information skill required is
increasingly specific (Taylor, 2012) and less generic, so many professionals from other
academic fields (engineering, medicine, law) are nowadays responsible for working on this
skill with their students.

This complex cognitive skill is often referred to as information literacy (IL) or information
problem solving (IPS) and has been widely explained by different theoretical perspectives
and approaches (ACRL, 2016; Brand-Gruwel et al., 2005; Brand-Gruwel et al., 2009; Catts
& Lau, 2008). IL involves much more than just searching the Internet. It is a complex process
that always points to a specific goal (Garcia & Badia, 2017). It begins with the ability to
clearly identify what you want to search for (the definition phase), the selection of the best
ways to search for information (which tools to use, which search engines, databases), the
strategic application of searches (use of Booleans, keywords, key authors), the selection and
organization of the information from the results (what to choose, for what purpose) obtained
and the integration of that information in a coherent and orderly manner with the personal
texts of the students. It is a more complex process than it seems at first sight and it cannot be
resolved simply by browsing the Internet or using social networks (Argelagés & Pifarré,
2016). To carry out this process properly, instruction and a critical attitude are needed
(Frerejean et al., 2019).

The 4C/ID model is an instructional approach whose primary objective is to help to teach
complex skills or professional competencies (Van Merriénboer et al., 2002). It is a task-
centred instructional model (Francom, 2016) that aims to avoid the fragmentation of
knowledge in favour of a flexible and interconnected integration of knowledge, skills and
attitudes (Van Merriénboer & Kirschner, 2018). It is based on four main components: (1)
learning tasks, (2) supportive information, (3) procedural information, and (4) part-task
practice.

1. Learning tasks are the backbone of the educational program, as, for instance, cases,
projects, professional tasks, problems, or assignments that students work on.
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Learning tasks encourage inductive learning: students learn by doing and
confronting particular experiences. The learning tasks in the 4C/ID model must meet
a series of characteristics: their variability, that is, they must be different so that they
represent all the dimensions that are found in the professional environment, and also
the level of complexity of the tasks must be different and progressive, like the
support received from the instructor, which should be decreased gradually by the
process known as ‘scaffolding”. Finally, upon completion of the last tasks, the
student should be able to perform them correctly on his own.

2. The second component of the model is the supportive information (sometimes called
“theoretical information”), which helps students to perform the non-routine aspects
of learning tasks, which often require problem solving, reasoning, and/or decision
making. Supporting information provides the link between what students already
know (i.e. prior knowledge) and what they need to know in order to perform the
learning tasks.

3. The procedural information helps students to execute routine aspects of the learning
tasks, that is, those aspects that are always performed the same way. This
information must be presented the first time the student performs that aspect as part
of a learning task. For subsequent tasks, the presentation of the procedural
information has to be gradually removed since its need decreases as the student
gradually masters the routine.

4. Part-task practice aims at strengthening cognitive rules through extensive repetitive
practice. It is important to begin the practice of a part of the task within a fruitful
cognitive context, that is, after students have faced the routine aspect as part of a
complete and meaningful learning task. Then, students will understand that practice
can help them improve their performance in all tasks.

The objective of this article is to show the adaptation process of the 4C/ID model for
information skills instruction of university students in a completely online environment. The
reason for selecting the 4C/ID model to train this skill is precisely that it is a complex
cognitive skill, which is usually taught following classical instructional methods or its design
focuses only on part of the skill, on the search for information (Koufogiannakis & Wiebe,
2006). As well, we wanted to find out if students felt more prepared to this type of task after
completing a 4C/ID course on information skills.

2. Methodology

2.1. Context of the study

The context of the study was the Faculty of Education of a Spanish university whose
academic model is completely online. Both 4-year degrees and one-year university master's
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degrees are studied at this Faculty. At the end of their academic programme, students have
to present a final study manuscript (between 40 and 80 pages) that always incorporates a
theoretical framework and that requires the application of information skills by the students.
The students who were going to be part of the voluntary instructional process belonged to the
degree in early childhood education and in primary education, the master's degree in special
education, in neuropsychology and education, and in psych pedagogy.

2.2. Design process

Since students belonged to a virtual university, it was decided to generate an instruction that
combined synchrony (adobe connect) and asynchrony (pdf, videos and mind maps) tools. So,
for the instruction, we decided to land the 4 components of the 4C/ID model (see figue 1):

MORE COMPLEX LESS SCAFFOLDING FEEDBACK
LEARNING TASK DURING PRACTICE TASK ON THE
than previous ones than in previous tasks PRACTICE TASK

Lista de asistentes (22

cuon syl g Sk et s

- - v
INTERACTION WITH STUDENTS Sl s Ao &

SUPPORTIVE TO SOLVE DOUBTS, Pacta ok mercy
AND PROCEDURAL SUPPORTIVE CONSOLIDATE LEARNING -
INFORMATION INFORMATION AND PROMOTE TRANSFER

Figure 1. Example of synchronous session. Source: own

e Learning Tasks. They had to be relevant for the student's real life and also had to
have different levels of complexity so that the students could feel comfortable and
gain more confidence in themselves. We chose the following topics: (1)
gamification and learning, (2) cyberbullying and childhood, (3) metacognitive
strategies in primary education, (4) cooperative learning and (5) personal choice of
each student.

e Supportive information. A pdf content was elaborated to explain the student the
main components of the instructional model, which help them to understand and
follow step by step the complete process to write the contents needed for a
theoretical framework of an academic text, based on the results obtained.

e Procedural information. Modelling examples video recorded were key to show
students how to proceed to apply the instruction by themselves. Having an expert
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doing and reflecting on what to do, even incorporating mistakes and failures was
fundamental to include the routine aspects of the information process.

e  Part-task practice. This was approached in two ways: firstly, the teachers taught in
synchronous classes how each part of the information process was applied, and
secondly, the students practiced that part of the process autonomously but with the
support of the written and audio-visual material. In such a way that at the beginning
the students received a lot of guidance from their teachers, but in the end, the task
had to be carried out completely autonomously.

2.3. Course instruction

In order to carry out the complete instructional process, it was decided to structure the course
contents, the modelling examples and the synchronous classes according to the step-by-step
model (see figure 2) designed by Brand-Gruwel et al., (2005).

REGULATION

1]

]

]

]

I

Define the Select sources of Search and find Process Organize and
information information information information present
problem information

Figure 2. Descriptive model for information problem solving. Source: Brand-Gruwel et al., (2005).

First, the ability to define research questions was deployed by the teachers, explaining all the
steps involved in the development of this ability: topic analysis, activation of prior
knowledge, how to specify a topic and how to establish research questions. Secondly, the
focus was on the selection of academic sources and search strategies, how to carry them out
through google scholar and the databases of the university, how to use the thesaurus,
keywords and Booleans within search engines or metasearch engines and how to carry out
an initial evaluation of the results based on a checklist to control the reliability, veracity and
timeliness of the source. In the third place, the analysis of the results, the selection and the
summary of the publications found for its later consultation was worked. And, eventually,
the teachers showed how to analyse and extract the relevant information from the relevant
sources and how to integrate the information. Subsequently, the last section of contents was
oriented to how to organize and present the information, plan the text and the fundamentals
to paraphrase, quote and correctly incorporate the information found in the content itself.

At the beginning of the course, the students received the following action guideline (which
was repeated in each phase of the instructional process):

1. Read the .pdf that explains the step to be carried out.

141



Information skills instruction in higher education students using the 4C/ID model

2. Watch the video (as many times as necessary) about the step to be taken.
3. Run the task (see the video while it is being done).

4. Reflect on the results.

5. Share doubts with the teacher in the Connect session

6. Attend the next class.

7. Perform the following task.

8. Start with step 1 again.

The resolution of the task allows to reflect on the results and problems encountered. During
the connect session with the teacher, you will see the results that you should have obtained
and the teachers will explain in detail the steps that should have followed, and they will
resolve the doubts that you may have in relation to the phase worked on. To begin with,
remember to watch the first video that explains all the steps to carry out the search and use
of the information needed to write a theoretical framework.

In task 1 the complete instruction of the process was shown and shaped by the teachers. In
tasks 2 and 3 the part-task practice was applied so that the students internalized the routines
supported by the procedural information. In task 4 the students carried out the activity
autonomously with prompts and occasional help from the teachers. Finally, the students
performed the last task without help. The course lasted two months, the first four tasks were
developed during 3 weeks, and the last task (autonomous) was done one month after the
instruction.

2.4. Participants

The call for the voluntary course and subsequent research was made to 120 students, and 80
(28.8 % female, 36.86 average age) accepted to participate. Finally, 25 completed the entire
course and 55 did not. The Self-Efficacy Scale for Information Searching Behaviour (SES-
IB-16; Rosman et al., 2015) is a questionnaire to measure self-reported information literacy.
It was used to measure students’ assessment about their possibilities of successfully
approaching the task of preparing the theoretical framework of their final project. It was filled
out by the students before and after completing the course.

2.5. Data anaylsis

Improvement in students' self-perceived efficacy was analysed by means of a mixed analysis
of variance (ANOVA) using group (experimental and control) as an intergroup factor, and
the pre-test and post-test results of the SES-IB-16 as an intragroup factor, applying SPSS
v18.
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3. Results and conclusions

The application of 4C/ID model to information skills instruction was successful. On the one
hand, the main challenges we had to address in the adaptation were of a different nature. The
first was to start from a global vision of the entire training process from an expert perspective,
in order to break it down into its parts. The conceptual framework of the IPS skills by Brand-
Gruwel et al., (2005) was of great help, when comparing the skill breakdown of the model
with the steps carried out by the expert. Secondly, we had to decide what each task would
consist of, not only the different content but also their different level of complexity. And how
to scaffold during the instruction period was another of the issues we faced, since the
objective was for students to internalize the most routine mechanisms to address more
complex aspects, as they progressed in their training. Another challenge was deciding the
timing of the classes to give students time to complete the parts of the tasks, attend classes,
share the results and reflect on their mistakes and successes. We made the decision to leave
a long period of time (one month) between the instruction and the delivery of the last task
(free theme developed autonomously) so that the students had time to reflect on everything
they practiced and learned.

On the other hand, from the teachers’ point of view, the process was enriching when
observing how the students progressively not only understood what they had to do to solve
the tasks, but also became more and more autonomous in the process of defining, searching,
selecting and elaborating the information for the theoretical frameworks of their academic
thesis. It was a little more difficult to personally manage each student during the synchronous
classes, but the decision to expose the "best" results and share the most common mistakes
was very helpful for the students.

Finally, on the part of the students, the feeling of self-efficacy of the group that took the
course was significantly higher than the group that did not take it. In the case of the self-
efficacy expectations measured by SES-IB-16, we observe that there is an intra-subject effect
[F1,78=25.27, p <.001, #°pariiat = .245] and interaction between this factor and the group [F1,78
=16.08, p <.001, 7°paria = .171] with a high effect size, so the training was considered very
effective. So, we consider the task centred approach of the 4C/ID model, based on an
integration of knowledge, skills and attitudes (Van Merriénboer & Kirschner, 2018) helpful
for information skills instruction and to increase students’s sense of future success concerning
their academic challenge at the end of their university studies.
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1. Introduction

Trends in higher education suggest that distance learning is the most rapidly growing sector,
in great part due to the COVID-19 pandemic. For this reason, online course design is a topic
of growing importance since inefficient online course design has been shown to result in poor
student achievement, low retention rates, and dissatisfied students (McMahon, 2021, Joosten
& Cusatis, 2019). While online course models are not a new phenomenon (Abdous, 2020),
the growth of online teaching experience over the past three years has broadened the amount
of research regarding effective online courses and positive student outcomes around the
world; therefore, creating a need for an updated review of the literature.

Distance education refers to learning where the participants are not required to be in the same
location but are dependent on either technology to engage in educational activities
synchronously or asynchronously (Traboulsi, 2008). Online course design is fundamental to
student success as it is the framework that connects the student at a distance to course
materials, recorded lectures, assignments, assessments, and collaboration with the instructor
and classmates (Fischer, et al., 2022). For this reason, educators creating online courses are
tasked to approach online course design from a different paradigm than traditional pedagogy.
The purpose of this study was to select specific best practice indicators for improving online
course design based on the recent research findings shared during and post-pandemic.

2. Methodology

PRISMA guidelines include a 27-item checklist to facilitate the clarity of systematic reviews
(UNC University Libraries, 2020). Following the PRISMA guidelines, six databases were
selected in this study. These databases were chosen because of their international scope and
alignment with topics in education and technology to answer the research question of what
current best practices in online course design are as identified during and after the pandemic.
Different keywords with combinations including higher education and online courses, best
practices, and distance learning were used during the search process.

Articles were selected using the following criteria: a) written in Spanish or English, b) peer-
reviewed studies and indexed journals c) higher education level and d) online courses design
best practices. The initial search yielded 928 matches. Through the identification process 274
studies were duplicated and therefore eliminated, 539 studies were ineligible due to not
meeting eligibility criteria, 67 studies were removed for other reasons such as not being a
research article. This resulted in 28 studies that were screened for eligibility, resulting in a
total of 15 international studies that met the selection criteria. Articles were initially
categorized according to the following dimensions: country of origin, purpose of the study,
data collection methodology and key findings. Studies referenced in the journal articles used
qualitative, quantitative, or mixed methods research methodology. This international sample
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helps to minimize bias, as the results are not likely to be attributed to a specific geographic
location. The applied searches and results from each database are shown in Figure 1.

3. Results

Participating studies included asynchronous, synchronous learning and/or hybrid model
courses. Journal articles were chosen internationally and included Spain, Malaysia, Taiwan,
India, USA, Turkey, Jordan, and Sri Lanka. Eligible studies focused on the challenges with
transitioning from face to face learning to distance education, online course design
characteristics, online course instructional practices, student and faculty experiences and
perceptions of the online experience. The results revealed that effective online course design
frameworks are the principle requisite for positive student learning outcomes, which also
encouraged improved concentration and independence.

An emergent theme from this study has been the articulation that the shift to online learning
in higher education has been uncertain due to the lack of adequate design, planning &
development (Adedoyin & Soykan, 2020; Oliviera, et al. 2021). These deficiencies were
attributed to a lack of clear institutional policies that clearly address their vision of the online
classroom (Haider & Al-Salman, 2020). Without a structure to follow, courses within the
same institution could be presented in a variety of organization patterns leading to confusion
among students. Student frustration with course design was correlated with poor learning
outcomes, and perceived lack of course quality, both of which lead to the reduction in course
effectiveness (Nambia, 2020; Bradley & Vigma, 2016).

Online course design is the organization of course content so that it aligns with student
learning outcomes resulting in effective learning. (Ceballos, 2018; McMahon, 2021; Sanga,
2019, Sandanayake, et al., 2021; Tamilarasan, et al., 2021). The contribution of this study is
to inform institutional policies, positively affecting future online course creation and
providing clearer guidelines for course creators to follow.

The first essential indicator in best practices for online course design was planning. Planning
begins with a needs analysis to choose a delivery model (synchronous, asynchronous, or
blended) suited to the content of the course & to the audience. Once established, the
determination of learning objectives can take place, which are then aligned with assessments
(McMahon, 2021). Objectives are defined to mark specific learning goals to be met as the
course progresses; course articulation refers to the transparency regarding the relationship
these individual objectives have among them and how they contribute to achievement of the
learning outcomes expressed at the onset of the course. LaForge (2022) found that improving
course organization, transparency, objective-assignment alignment and developing instructor
feedback opportunities, resulted in improved student retention, better learning outcomes and
higher student satisfaction. Providing clearly stated learning objectives and their
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interrelationship, facilitates students' understanding of what they should be learning is often
overlooked.

The lack of articulated course was another emergent theme uncovered within the literature.
The benefits of course articulation is that it results in manageable targets for students to
achieve (Hsu, et al., 2017). Nave (2020) found that student effort to persevere is aided by
dividing longer-term goals into short-term objectives. When class content is presented in
logical chunks of information, it promotes greater student concentration (Bao, 2020). Using
themes, lessons or modules presents learning outcomes by segmenting or chunking course
content, which aids in the next foundational indicator: course framework design.

Course framework design has been defined as the organization and presentation of course
materials. This type of organization requires the course structure to be clear and consistent
(Fischer, et al. 2022). At the institutional level, having a model further supports students'
abilities to navigate in different courses due to the use of a uniform model (Garcia-Penalvo,
2021, p.12; Oliveira, et al., 2021). Consistency can be implemented using a standard
framework in the form of module templates (Ralston-Berg & Braatz, 2021). Module
templates would support lesson structure transparency by having a clear and logical sequence
that is student friendly, consistent and intuitive for each module that is repeated throughout
the course. For example, each module would begin with the presentation of the objective and
how it fits within the course objectives, followed by required content materials, videos, texts,
practice activities, assignments, and end with a module evaluation. Intuitive design supports
the learner by predicting potential problems or needs a learner may encounter and designing
solutions to minimize these problems. In a study conducted by Fischer, et al. (2022), they
found course transparency in organization had significant positive effects on students’
independence, which is a required skill for student success in online courses.

Once planning and a design framework are in place, instructors should articulate content
connections to facilitate students' recognition of the importance of that unit or module in
meeting course objectives (Martin, et al, 2019). The connections between objectives and
learning outcomes should be explicitly expressed to students as a means of facilitating the
big picture image that students are creating as they progress (Sandanayake, et al, 2021;
Kharagpur, 2016). Nave (2020) found that students were more engaged when they
understood why they were learning the content, understanding its relevance in real-life
contexts. This was a motivator of efficient learning which reduced course abandonment rates.
Development of methods & materials will direct the student from the course objectives to
learning necessary content to achieve learning outcomes. Learner-content interaction,
learner-learner interaction and learner-teacher interactions are three areas of interaction to be
considered when developing course materials (Moore, 1989). Course materials can be in the
form of videos [screencasts & lecture recordings], audios, texts, animations, drawings &
graphics and more as new platforms and interactive technologies are being developed to

148



Jacelyn Smallwood Ramos

support interaction with the content, instructor, and classmates. In distance education,
environments ideally there would be a balance among tasks that are done independently and
those that encourage collaborative learning for greater student interaction and persistence in
the course (Bilgic, et al., 2020; Garcia-Pefialvo, 2021).

Formative assessments can support students' self-reflection by acting as checkpoints for the
students' understanding of their progress. In the study conducted by Holzmann-Littig, et al.
(2023), students expressed that assessments motivated them to monitor their understanding
and maintain focus on the material. In terms of summative evaluations, rubrics provided
ahead of time add clarity of the instructors’ expectations. Additionally, Lorente-Ruiz, et al.
(2021) recommend identifying standard feedback strategies to increase student-teacher
communication that may increase participation. Students that receive frequent and specific
feedback tend to stay connected to the course (Nave, 2020). Communication, despite
distance, is facilitated when communication channels are explicitly expressed for students to
initiate contact with the instructor (LaForge, 2022; Hsu, Baldwin, & Ching, 2017).

Course review in its entirety is the final indicator found in the research for best practices in
online course design. During this stage, best practice includes identifying opportunities for
student feedback, guides for self-reflection and evaluation of the course after completion
(Nave, 2020). McMahon (2021) recommends creating a framework for self-assessment as
well as peer review processes to continue refining course quality. Once student and instructor
feedback have been reviewed, the instructor would return to the planning stage to enhance
identified areas of improvement. Ralston-Berg & Bratz (2021) recommend refining design
and course structure after each completion of the course. Prior experience has been the
greatest predictor of positive online teaching experience, thus supporting the importance of
a cycle of continuous improvement and growth (Marek, Chu & Wu, 2021). This final
indicator is crucial to the instructor’s professional development in online course design.
Ongoing evaluation and reflection could also inform institutional policies regarding the
production of quality online courses.

4. Conclusion

This systematic literature review has identified four essential indicators to improve online
course design, rooted in recent research of best practices in distance education. The following
indicators are (1) to plan aligned course objectives, (2) use module templates to facilitate
consistency and transparency within the design framework, (3) develop articulated
connections within the course to share with students regarding how the material is connected
within the course and its relevance to their future and (4) conduct continuous cyclical reviews
of the course after each completion to include feedback from the instructor and students. By
including these indicators, students are more likely to navigate efficiently for effective
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learning, participate in activities, and successfully complete the course thereby improving
student retention rates. However, if not included in online course design potential
consequences are lack of achievement of learning outcomes, disengagement, and course
desertion. Institutions and educators can use these findings to inform formal policies
regarding online course design. Based on each institution's particular needs, resulting policies
could in turn provide direction for relevant professional development topics for online course
instructors. While the focus of this study was on higher education online course design,
further research may consider differences in public versus private institutions. An online
course design model is crucial to student success, and by incorporating these fundamental
indicators, instructors are better equipped to support student achievement at a distance. This
study provides evidence to support standard indicators to be included in online course design
models and in decision-making relating to online course policies.
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Abstract

Increasing digitalization has led to a shift from learning and knowledge
transfer based on reading texts, books and/or journals, to the use of virtual
platforms. These changes represent future challenges for the acquisition,
appropriation, and dissemination of knowledge. According to the Availability
and Use of Information Technologies in Households National Survey
(ENDUTIH, 2021), in Mexico there are just over 88 million Internet users and
more than 91 million cell phone users. This survey also shows that more than
94% of users use social networks. The objective of this work is to measure the
reach that the publication of infographics with scientific content through social
networks has had. Using an analysis of variance (ANOVA) and controlling for
characteristics of the publications, it was possible to estimate statistical
differences between groups. The results indicate that the classification by
control groups: people reached, and interactions; show differences in means
between groups and years of publication, demonstrating positive results for
the dissemination and acquisition of scientific knowledge through
infographics.
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1. Introduction

In recent years changes in the learning process have encouraged many students to
complement their own process in the classroom with digital tools. These learning media
represent an opportunity for students to access knowledge faster and with better results. Much
of the change in the digitization process boomed during the COVID-19 pandemic. According
to the National Survey on Availability and Use of Information Technologies in Households
(ENDUTIH) 2021, in Mexico, just over 55.3% of homes with young people had internet
access, representing more than 11.8 million people. The same survey found that more than
24 million young people searched the internet for information on education, research, and
homework. Regarding internet use, just over three million people between 25 and 29 years
of age use this medium for training. Among the most used social networks are: WhatsApp,
Facebook, Instagram, Messenger, and YouTube.

The digitization process has given rise to new means of disseminating and spreading
knowledge. Significant changes have been observed in students, teachers, researchers and all
Internet users. However, a positive acceptance has been found in infographics, whose main
feature is to summarize extensive information in a template that can be consumed through
social networks. Infographics are considered part of information visualization. It is a field of
research that focuses on patterns and trends in abstract data sets and can help design content
with maximum effect (Naparin and Saad, 2017). In this sense, infographics become an
attractive medium to disseminate knowledge, becoming an ideal method of dissemination
and knowledge transfer for all audiences. This is the reason why infographics have greater
acceptance when they meet visualization requirements, such as colors, images and text.

In the understanding that didactic and fast learning strengthens soft and hard skills in
university students. The development and dissemination of infographics can reduce
knowledge gaps in adults and young users of social networks. The dissemination of
knowledge through digital media can contribute to the Sustainable Development Goals of the
United Nations 2030 Agenda, whose goal is to "leave no one behind"; and in goal 4, quality
education, efforts are sought to ensure inclusive, equitable and quality education that
provides opportunities for all.

With this philosophy of bringing knowledge to all, in 2019, through a call for professional
social service, a research project on Financial Inclusion for Development is created, this
initiative consists of participatory action research to promote financial education. The project
in addition to having a research agenda, consists of a professional social service program
where students put into practice their communication skills, design and dissemination of
science through infographics in a project called "Econographic". With the intention of
analyzing the reach and reactions that the infographics published during the period 2019-
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2022 have had. This document aims to measure the effect that the publication of infographics
with scientific content has had through the social networks of the "Econographic" project.

2. New ways of learning

Studies show that the use of modern technologies in the classroom offers them the
opportunity to learn faster, with better results and with greater satisfaction. The appeal of
infographics seems to be inherent in their nature, as users are attracted to visualization, colors
and images.An infographic can transfer knowledge about a subject quickly and massively,
however, this condition depends on the quality and presentation of the infographic.

The use of this medium to transfer knowledge has become increasingly popular among the
academic community, however, the speed of learning depends on multiple factors. The
process of acceptance, assimilation, appropriation and absorption of knowledge is
heterogeneous in each individual. Returning to the theoretical contributions on learning, from
Piaget's cognitive theory (1969), also known as evolutionary, learning focuses on a gradual
and progressive process, i.e., it is directly related to the individual's biological process and
the environment in which he/she develops, however, much of learning depends on adaptation.

On the other hand, from the approach of Watson's behaviorism (1913), the learning process
is obtained from behavior, in this sense, the observable and measurable behavior of an
individual is analyzed until it becomes repetitive. In this sense, the individual can, through
adaptation, generate his own learning. This is undoubtedly closely related to the theoretical
approach of cognitivism or Information Processing Theory, where one of its authors Neisser
(1967) states that the observation of new patterns of behavior leads to the construction of
new learning. This learning includes how information is interpreted, processed and stored in
memory. Furthermore, this approach is based on the philosophy that the human differential
processes information through symbols, logical rules and external reality that is perceived
and processed by individuals.

In addition, as mentioned by Stoyanova and Kommers (2002), the cognitivist approach states
that information is stored in memory through a pattern of nodes that creates a network, in
which the nodes are connected to each other through relationships. This process is nothing
but an interconnected learning process, in this sense, recently e-learning developers adopt the
constructivist approach, where knowledge is interpreted through individual perceptions
(Pange and Pange, 2011).

However, the learning process has been adjusting to the needs of users. Much of this new
approach alludes to the intensive use of the Internet. The concept of e-learning, beyond. One
of the main approaches that enable a teaching and learning process is Active Learning.
According to Bonwell and Eison (1991), it consists of an educational strategy that involves
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students in the learning process. In this sense, this method requires the active participation of
individuals in the construction of learning, i.e., learning by doing.

However, the learning process has been adjusting to the needs of users. Much of this new
approach alludes to the intensive use of the Internet. The concept of e-learning, beyond
focusing on the individual's learning process, is focused on the means used to achieve that
learning. This approach is based on the intensive use of information and communication
technologies (ICT) to disseminate knowledge. In addition, learning design using digital
media, such as the use of infographics, can encompass the theoretical approaches mentioned
above.

3. Transferring knowledge through "Econographic"

Infographics assist people to make informed and quick decisions about a specific topic. Using
the constructivist approach and active learning, where university students can build and
disseminate knowledge, in 2019, a project was created to produce and disseminate
infographics on economic, social, political, and cultural topics regarding the Mexican
context. "Econographic" is a project devised by students and supervised by teachers of
Faculty of Economics and International Relations of the Autonomous University of Baja
California.

The main objective of this project is to disseminate scientific knowledge concerning social
sciences. The process of knowledge transfer is massive and fast. The project uses social
networks to publish infographics, the platforms used are Facebook, Twitter, and Instagram.
Regarding the reach of the infographics depends on multiple factors, such as the type of social
network where it is published, the time of publication of the infographic, the number of
followers, and the quality and visualization of the infographic.

In theory, an infographic is considered a means of visualizing information. It is a medium
used by research to connect patterns and trends in abstract data sets and can help design
templates for greater effect (Naparin and Saad, 2017). An infographic is considered a
collection of information (Krauss, 2012), this data is interconnected into a representation or
a set of ideas (Polman and Gebre, 2015). In this sense an infographic is integrated by a set of
texts, drawings, paintings, graphics and images (Taspolat, Kaya, Sapanca, Beheshti, and
Ozdamli, 2017). The use given to infographics is diverse, depending on the intended purpose.

The "Econographic" project is based on the SE instructional model, which is based on the
cognitive principle. In this phase, the student engages in a topic of their own interest,
followed by an exploration stage of the different explanations and relationships that interact
with the topic, then explains a complex process in a synthesis process with which they
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elaborate an original iconography. Finally, this effort is evaluated directly by the teacher, and
the success of the dissemination objective is measured through the number of people reached.

4. Methodology and results

The methodology used was chosen to analyze the following variables the reach of the
infographics published and to identify whether there are significant differences in the results
when controlling for the characteristics of the publications. For the first objective, a graphical
analysis was performed, and for the second objective, the analysis of variance technique
(ANOVA) was used to estimate whether the group averages were similar or statistically
different.

As a variable to approximate the dissemination of content, two metrics published by the
social network were used: interactions and people reached by each of the publications.
Interactions are understood as the actions that people perform with the publication, which
include reactions, comments, sharing the content, clicking on the photo or link. On the other
hand, the people reached are defined as those who see the publication, either because they
are followers or because a user shared the content. The difference between both metrics lies
in the fact that an interaction requires some type of participation by the users of the social
network to be counted that’s not the case to count a person reached. In the period analyzed,
210 infographics were published, 169,588 people were reached and obtained 14,786
reactions.

The variables of dissemination were grouped into three categories: lexicon, topic, and year
of publication. The lexicon of the publications was subdivided into positive, neutral, or
negative, iconographies with a positive approach are those that address content associated
with entrepreneurship, economic recovery or technological advances, the negative approach
focuses on phenomena related to the loss of welfare or natural disasters and the neutral
approach only presents information without the intention of generating a judgment on it. The
groups and categories were constructed after the publication of the content.

Table 1. Divulgation variables, all categories.

Topic Year Lexic

Economy 76 2019 33 Negative 62
Politics 88 2020 39 Neutral 100
Other 34 2021 103 Positive 48
Entrepreneurship 12 2022 35

n 210 210 210

When comparing the evolution by year, an increase in the number of people reached is
identified, but an opposite trend in interactions. This indicates the relationship between the
frequency of publication and the increase in average reach, even though users tend to interact
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less with the publications. Graphically, no different average is identified when grouped by
type of lexicon or topic. The outliers observed are found in both criteria of disclosure
classification and all the groups constructed.

Figure 1. People reached and interaction by topic, lexicon and year. Source: Own elaboration.

The null hypothesis (H,) of the ANOVA is that there is no difference in the means, and the
alternative hypothesis (H;) is that the means are different from each other. Table 2 shows
that the differences between the means are significant when grouped by year of publication
for both individuals reached and interactions, something that was apparent from the graphical
analysis. When comparing the means of the 6 groups constructed using the criteria topic and
lexicon, statistically significant differences were also identified with 95% confidence.

The ANOVA technique identifies whether there are differences between group means, but
not the magnitude of the differences. A Tukey's Honestly Significant Difference (Tukey's
HSD) post-hoc test was performed to identify the difference between the groups. Table 3
shows that the average number of people reached in 2021 was higher than 2020 and 2019,
and the 2022 average was higher than 2020 and 2019. When performing Tukey's HSD using
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interactions as the dependent variable and the between the subject and lexical categories with
no significant differences found.

Table 2. Divulgation variables, all categories.

Variables # of Df  People Reach Interactions
Groups F value Pr(>F) F Pr(>F)

value

Topic 4 3 1.206 0.309 0.268 0.849

Year 4 3 13.967 3.32e-08%* 10.08  3.65e-06*
7

Lexicon 3 2 2.283 0.105 0.609  0.545

Topic and Year 9 8 4.49E-01 0.89 1.026 0418

Topic and 6 5 1.946 0.0891%** 1.526 0.184

Lexicon

Year and 7 6 1.48 0.1874 1.188 0.315

Lexicon

Topic, Year and 8 7 0.396 0.9041 0.754  0.626

Lexicon

Residuals 175

*Significativo al 99%, **Significativo al 95%

Table 3. Tukey’s Honestly Significant Difference.

People Reach Interactions
Compariss  diff lwr upr p diff lwr upr p
on
2020-2019 41 -590.08  672.13 0.99 -54.79  -106.43  -3.159 0.03*

2021-2019 1099.6 565.9 1633.3 0.000*  -70.90 -114.57 -27.24 0.000
*
2022-2019 7104 63 1357.8 0.02* -106.8  -159.86  -53.92  0.000

2021-2020  1058.6 556.9 1560.3 0.000*  -16.11 -57.15 2493  0.73
2022-2020 6694 48.1 1290.6 0.029*  -52.09 -102.93 -1.26 0.04*
2022-2021  -389.2 911.2 132.8 0.21 -35.9 -78.70 6.72 0.13

* Statistically significant

Graphical analysis and ANOVA were performed, eliminating the data of persons reached
and interactions above the upper interval defined as third interquartile +(1.5 *interquartile
range), without modifying any of the results.

5. Conclusions

The results show that the "Econografico" social service project has fulfilled its objective of
popularizing science. Students designed and published 210 infographics, reached 169,588
people and obtained 14,786 reactions. Positive and significant differences were identified in
the average number of people reached in 2021 compared to 2019 and 2020. Negative and

159



E-learning and economics: knowledge dissemination through social networks

significant differences were identified in the average number of interactions for 2022, 2021
and 2020 publications compared to 2019. No differences in average person reach or average
interactions per publication were identified if grouped by topic or lexicon.

Future analyses should consider as grouping factors a more specific time element, the profile
of the users reached or some approximation of the context to identify the elements that allow
publications to be more successful in their outreach objective.
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Abstract

Nine European technology universities constitute the Unite! alliance, a
network that creates a new model for a virtual and physical European inter-
university campus through close cooperation, physical and virtual mobility of
members, joint programmes, communities that support teaching innovation,
and open and entrepreneurial innovation networks. The Metacampus virtual
campus platform is an important aspect of this framework. All participants in
the Unite! community can join at the Metacampus, which coexists alongside
other universities' virtual campuses. It must become a valuable and useful tool
for a wide range of users who are used to very different tools and processes,
which is only one of the many difficulties it faces. The Moodle platform was
chosen as the base for the work, and it was decided to maximise its features
while minimising the amount of new innovations required to achieve the goals.
After four years, the number of users who have registered and taken part in the
activities that have been suggested enables us to draw the conclusion that the
path is the right one for handling a challenge like the design and execution of
a multi-university virtual campus.
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1. Introduction

Currently, one of the 42 European Universities in Europe is Unite! (University Network for
Innovation, Technology, and Engineering)1. It was chosen for the 2019 Erasmus+ call, which
had a three-year funding cycle that ended in 2022. It was chosen again for the 2022 Erasmus+
call as a European University. It is a network of universities from nine different countries
that creates a novel framework for a digital and physical inter-university campus in Europe.
The partners collectively have 280,000 students and 77,300 graduates each year. They
already work closely together on more than 80 EU initiatives, including ones involving
blended learning (Valderrama et al, 2018), and they have exchanged more than 2,000 students
in the previous five years. The nine universities considerably span Europe, as shown in Fig
1. Northern Europe has KTH Royal Institute of Technology, Aalto University, on the one
hand. Western Europe, on the other hand, is home to the universities of Wroclaw Tech,
Technical University of Darmstadt, Grenoble INP-UGA, and Graz University of Technology.
The Universidade de Lisboa, Universitat Politécnica de Catalunya, and Politecnico Di Torino
are the last three institutions in Southern Europe. This close cooperation is made possible by,
among other things, communities of innovation in education, virtual and physical mobility
for all students and staff, an academy for teachers to create cutting-edge models and
pedagogies, and, ultimately, an entrepreneurial open innovation network. The Metacampus2,
an inter university virtual campus that allows for digital mobility, virtual spaces, and online
resources, is necessary for this entire network. All of this while coexisting with the member
universities' virtual campuses and highlighting their complementary nature.

Four fundamental principles must be followed while creating a learning ecosystem (Tiwana,
2014), such as simplicity, resilience, sustainability and the ability to evolve. The integration,
interoperability, and evolution of its components must also be taken into account when
establishing a framework for technological ecosystems, in addition to a proper
characterization of the architecture that underpins it (Garcia-Pefialvo, 2016). We satisfy these
demands as well as those of the nine partner universities by using Moodle as a platform and
reduced customised developments.

An interdisciplinary team from the Universitat Politécnica de Catalunya (UPC) created the
Metacampus under the lead of the Institute of Education Sciences (ICE), in collaboration
with the ICT Services Area and the company UPCnet, which provides IT services to UPC.
The team has substantial expertise with the UPC institutional virtual campus (Atenea), which
is built on the Moodle learning management system, and they have previous experience with

! https://www.unite-university.eu/
2 https://metacampus.unite-university.eu/
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Campus Digital, an earlier version of it that was based on Lotus Notes, and that was used up
to 2007 (Alcober, 2000).

Figure 1. Partners of Unite! alliance. Source: Unite! website (2022).

The validation of the Metacampus platform's best practices is described in this study. The
goals of the project are discussed in section 2, and the approach is presented in section 3. The
activities that were undertaken and their results are described in Section 4. And lastly, section
5 presents the conclusions and finally section 6 is acknowledgment.

2. Objectives

One of the goals of the Metacampus is to serve as a meeting point for all those involved in
the Unite! community, which includes the nine member universities' administrative and
support staff as well as students and faculty. On the other hand, this portal aims to achieve
the goals of the Unite! project, which include achieving high levels of collaboration in
teaching innovation, the field of mobility, in communities, and in joint programmes. These
goals were mentioned in the introduction section. As a result, the Metacampus must address
demands, be effective and efficient, as well as long-lasting and with benefits that are
transferable outside of the specific setting in which they emerged (Garcia-Pefialvo, 2016).

3. Methodology

The methods used involves a number of time-ordered steps. The initial stage was to compile
the needs as seen from the user's perspective. The users were community members from
Unite! who contributed to a shared document that was divided into sections for the various
work packages. After completing this compilation, the Metacampus team and UPCnet
gathered, assessed, and prioritised a set of roughly 70 needs, forming the four pillars
mentioned in Section 4. The third step involved the work package participants, academics as
well as staff, suggesting additional project activities that allowed the Metacampus to
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demonstrate its potential. The fourth phase involved validating the findings using various
measures, such as the quantity of users who had signed up and the volume of visitors to the
Metacampus website. In addition to the number of visits to the Metacampus website, this last
metric, which is displayed in subsection 4.6, should also include the average session length,
in order to measure the engagement of the user.

There were two working initiatives that deserve mention. On the one hand, there was a set
of requirements with a specified development, such as enabling information sharing between
universities and the Metacampus, allowing for the creation of a course catalogue, as well as
the integration of a search engine and Learning Tools Interoperability (LTI)3 technology,
which allows lecturers to offer courses in Metacampus from their home learning management
system, without the need of replicating contents in other systems. While the other task groups
worked together to analyse these needs and how the platform would be able to deliver a
solution, the utilisation of the Moodle functionalities was prioritised. The deployment of
corporate information systems (Parthasarathy, 2018), which suggests organisations adapt to
these reliable information systems rather than customising these information systems to
conform to the way businesses work, served as inspiration for the second line. This creates a
learning ecosystem with the characteristics indicated earlier.

4. Results

The projects completed within the two lines of work previously described are outlined in this
section, including the integrated search engine, the LTI integration, the course catalogue,
eduGAIN, and the Moodle functions. Finally, it is explained how these results were validated.

4.1. Integrated search engine

The ability to search and find information from the nine universities is one of the key features
that makes the Metacampus an entry portal for users of the Unite! ecosystem. Setting up a
Google search within the nine colleges' domains is an easy fix. The idea goes one step further
and enables results to be filtered by a collection of information, for example, the university
of that result, one of the nine languages, or the type of result, such as a course, a person, or
even a thesis proposal. This search engine's initial iteration, which is based on the Apache
Solr search server, is currently being finished (Smiley et al, 2015).

4.2. LTI Integration

LTI integration is a crucial feature that the team has experience with (Alier et al, 2021). This
technology enables students to access courses through Metacampus that are actually hosted

3 https://en.wikipedia.org/wiki/Learning_Tools_Interoperability
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in the university where the professors are currently employed. As a result, the professors can
carry out their normal duties on their virtual campus of origin without having to duplicate
their materials in a different system. Using an upgraded version of Moodle (v.3.8 at least),
the development of a plugin by UPCnet, and the assistance of the University of Grenoble
INP-UGA. There have been issues with user management and security that have been
analysed and require further research to be implemented in the exploitation systems.

4.3. Course catalogue

The course catalogue is a feature that needs data to be shared across universities. Since all
institutions are actively upgrading their procedures for the Erasmus without Papers4 (EWP)
project, it was decided to use the API (Application Programming Interface) standards of the
courses. The course catalogue will not be implemented until an updated version of the API
is made available.

4.4. eduGAIN

A functionality that was considered important is the possibility to prevent users of the Unite!
ecosystem to register again in the Metacampus. On paper the right solution is to use eduGAIN
(Michael, 2019), although there have been technical difficulties. A temporary interim
solution has been chosen, and that has been that users with institutional mail from any of the
nine universities could register temporarily, pending the resolution of the technical obstacles.

Instead of re-registering in the Metacampus, users of the Unite community were able to
access using their home credentials, which was a feature that was much valued. The best
choice seems to be to use eduGAIN (Michael, 2019). As a result, the platform is aware of the
user's role within the home university and can take appropriate action, such as hiding things
that are not meant for that user.

4.5. Moodle functionalities

Another line of work attempted to maximise the use of Moodle functionalities to suit the
needs of the work packages in parallel with the creation of the aforementioned functionalities.
As a result, the Metacampus adheres to the General Data Protection Regulation (GDPR)
(Amo et al., 2019) and follows the web content accessibility guidelines, Web Content
Accessibility Guidelines (WCAG) 2.1, with an AA level (White, 2019). By combining the
Atto Multilanguage plugin with the MultiLanguage Content filter plugin, users can upload
content in any of the nine languages (Mangiatordi et al, 2019). The platform users must
upload accessible material in a variety of languages in order for the platform to be in
compliance with accessibility requirements or multilingualism. The outcome would not be

4 https://erasmus-plus.ec.europa.eu/european-student-card-initiative/ewp
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accomplished without the users' active participation. It has been suggested that one of the
essential elements for achieving the platform's objectives is training.

In addition to English being the primary language of instruction, partner institutions' native
tongues and cultures are also included thanks to multilingualism. English is used for any
interuniversity course even if none of the nine universities in Unite! have it as their primary
language because it is the common language that all of them accept. Since Moodle has proven
to be useful for multilingual teaching (Qin et al., 2022), Metacampus team has installed the
nine various languages using the respective language packs.

Communities have been formed using the Moodle overflow plugin, which permits behaviour
similar to StackOverflow in addition to the qualities stated above (Vasilescu et al, 2013).
Additionally, OpenBadge credentialed course functionality (Myllymaiki, 2014) has been used
to deliver courses as a standard concept to students, faculty, and administration staff.
Asynchronous collaboration spaces, such as project events (Boot Camp and Dialogue), or
student co-creation initiatives, have also been used. The publication of Master's thesis
proposals, which has been made available through the Moodle database activity, is one
example of how Moodle functionality can satisfy a necessity that seems out of reach.

4.6. Validation of the results

The number of spaces developed by the Metacampus last year 2022 was 55, with 3 spaces
having more than 150 people and 5 spaces having more than 50, in addition to 23 spaces with
more than 20 attendees, according to the activities of the Metacampus. These areas included
the Multicultural and Multilingual Training Center, the Teaching and Learning Academy, the
Hackathon (H@ckyour-COVID), and Student Co-Creation Unite! Future and Joint
Initiatives. The nine Unite member universities currently (April 23) have 5,450 registered
users on Metacampus.It should be noted that the average session length (Fig. 2) and user
count (Fig. 3) both demonstrate that there were 5200 users during this time and that the
average engagement time was 3 minutes and 28 seconds. Additionally, it was discovered that
21% of users used mobile devices to visit the website, while 78% used desktop computers.
The reason probably is because there is no specific mobile app to access the Metacampus.
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Figure 2. Session duration time Source: Metacampus Google Analytics (2022).

Figure 3. Number of users Source: Metacampus Google Analytics (2022).

5. Conclusions and Discussion

Due to the uniqueness of the alliance's member universities, with their various dynamics and
expectations, and the engagement of distributed groups of people from each service,
designing and launching a virtual campus like the Metacampus for Unite! Is a challenging
endeavour. In the end, the platform must be beneficial to users and include educational tools
that enable participants to grow their abilities. As a result of the variety, virtue, knowledge,
and conviction that the project's criteria and objectives have finally been achieved, Unite! has
become, in our opinion, a model for other European alliances with comparable goals that
have been founded in Europe.
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Abstract

Based on course evaluations, student needs and expectations regarding
asynchronous courses have changed during and after the COVID pandemic.
With the goal of meeting, understanding and responding to the needs of the
post-COVID student, intentional modifications were made to an online,
asynchronous course to ensure attention to the student as a whole. While
respecting the need for asynchronous offerings, designing increased
opportunities for human face-to-face interaction in the form of guided personal
and language goal setting sessions, orientation sessions, chapter check-ins and
exam preparation sessions were all implemented. Initial feedback results show
a positive shift and satisfaction in learning, resilience and growth not only for
students, but also for instructors.

Keywords: Asynchronous, engagement; F2F interaction; goal-setting; needs
assessment, online.
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1. Introduction

The recent worldwide pandemic forced a shift to online learning in higher education for a
significant period of time. While instructors and students retooled courses and transformed
learning, it has been through experience in recent months that we acknowledge the need for
increased human connection not only within face-to-face courses, but also in traditionally
asynchronous online courses. During the fall 2022 semester, our university family suffered
an increased number of student deaths. This sparked additional, increased focus on student
and faculty psychological well-being, which led administrators to expand, at an accelerated
rate, access to mental health care, to initiate wellness days, as well as assess and adjust
associated administrative and crisis-response policies. As instructors, we have observed that
the post-COVID student population, while more adept at technology than ever before, has a
greater need for one-on-one, meaningful human engagement to facilitate success in life and
learning. As noted by Booker et al. (2022), the pandemic has been an “enduring, thoroughly
disruptive, and as yet unresolved, phenomenon—impacting social life, academic and
employment opportunities and demands, physical and mental health, and financial standing
for many young adults, their families, and their communities” (p. 1946).

2. Course Modifications

Having offered distance and online courses over the past 24 years, we recognize that gone
are the days of plug and play, grade and graduate. Over the years, our introductory Spanish
course has gone through many technological and instructional transformations. In this most
recent iteration, through months of assessment, trial and discovery, we have reassembled our
asynchronous course with several key features to enhance and celebrate the teacher-student
connection. Incorporating a needs assessment, increasing student choice through
gamification and meeting the needs of each student through one-on-one personal check-ins
with an instructor on a regular basis has led to a student/teacher relationship that is not only
beneficial to overall positive student outlook and personalized learning, but has also
increased instructor job satisfaction.

Regular and intentional modifications to the online course have been a constant in response
to a world of ever-changing needs and technological progress. The course was originally
taught by one instructor, streamed live, recorded for later access and testing was conducted
on campus, in person with the instructor (Despain, 2003). Full-class-length videos were later
replaced with brief video segments, the coursemate element was modified, testing became
remote or in-person at local testing centers, an additional instructor was added, graduate
student support was incorporated, language-engagement projects were added and removed.
Keeping delivery technologically up-to-date, relevant and generationally current has been a
characteristic of our course. While some may argue that the answer to increasing student
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engagement is to limit asynchronous course offerings, registration statistics at our institution
show that students seeking higher education degrees have a continued interest and need for
online asynchronous courses.

3. Needs Analysis

Our most recent modifications have been based on results of an informal needs assessment
conducted through a course format survey. This survey has been pivotal in being able to
ensure that students who truly need a face-to-face course are directed to that format well in
advance of the start of the semester. Acknowledging that students may not fully understand
the value of face-to-face versus a virtual language learning experience, we have outlined the
benefits and challenges of virtual language courses in a very transparent manner. Another
informal needs assessment that we employ comes in the form of one of the most foundational
connections we make with students--the mandatory orientation. Not only is this gathering the
first time students meet instructors, students meet their potential coursemates as well. After
a few minutes of welcome and informal introduction, instructors guide students through each
element of the course, answering any questions posed along the way. This interaction gives
all in attendance an opportunity to connect on a personal level and helps make sure that the
course format placement is accurate. Instructors guide students through the technological
aspects of the course to ensure that technology will not be a hindrance to their language
learning. The orientation also provides the opportunity for instructors to be extremely clear
about the expectations of the course.

One of the first assignments for students is designed to activate students’ background
knowledge of language learning as well as to introduce them to the world of second language
acquisition along with researched learning strategies so that they might understand that
language learning can and should be personalized. Students then use this knowledge to
develop three SMART goals (goals which are specific, measurable, attainable, relevant and
time-based). In many ways, what we see in our classes is not unlike what we might see in
society at large. We have students who are, as Carroll et al. (2013) describe as being,
“delinquent” in not fully participating in the class or meeting student learning outcomes, as
well as students who are “at-risk” of not learning the material or passing the course, and we
have students who are “not at risk”. According to Carroll et al. (2013) intervention programs
should focus on assisting students to “develop clear self-set achievable goals and support
them through the process of attaining them, particularly if the trajectory towards delinquency
is to be addressed” (p. 431). Obviously, we are especially concerned for students who are
challenged or at-risk of not meeting the learning standards set for the course. Research
suggests that students who engage in active goal setting and self regulated learning and who
receive guidance from others in achieving their goals, tend to belong to the not at-risk group
(Carroll et al., 2013). Committing students to evaluate their purpose for taking the course,
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personally designing action items and periodically reporting their progress is another effort
at assessing and reassessing students' needs on a regular basis.

4. Student Needs

Identifying students’ needs is pivotal in offering course content in a personalized way.
Respecting and offering student choice within a course is another significant element of
engaging students. As Wang et al. (2015) note, student choice in learning leads to increased
motivation to learn. Recognizing the connection that exists between student choice and
motivation, elements of gamification were added to the course to increase student interest
and involvement. Offering meaningful yet optional language application and culture
experiences with a reward upon completion, adds an element of friendly competition that
resonates with a significant number of students. With the successful completion of each
activity, students earn badges or “chapas” which have the potential to positively impact their
overall score by deleting low participation, homework or recording scores. Including this
element of fun, freedom and competition within a framework of discovery, target language
application and student choice has led to a positive shift in engagement.

Expanding on the concept and practice of respecting students and their choices, as well as
rededicating ourselves to student success as modeled by student affairs professional James
C. Hurst’s (personal communication, March 10, 2020) mantra, Each Student — A Person, we
were led to develop increased opportunities for instructor/student interaction, while
maintaining the asynchronous model. In previous years we had offered TA Café sessions -
essentially drop-in online office hours, during various times of the day, where students were
welcome to visit, practice their new language skills, ask questions or review performance
with the graduate teacher assistant. While modestly attended, the Café did not engage
students on a level that was making a positive difference for the majority of students.
Consequently, we retooled and developed the Chapter Check-in. During the Chapter Check-
in, a graded element of the course, students have the opportunity to visit one-on-one with an
instructor on a regular basis (roughly once every three weeks) throughout the semester. In
coordination with the chapter conversation project, the student signs up for an appointment
slot with an instructor and is prepared to ask and answer questions regarding their
performance in the course. The session begins with simple yet personal questions. How are
YOU doing? What is working for you as you study and learn Spanish? What are you finding
challenging? Students then take the initiative to evaluate their progress with their three
SMART goals, their progress in the course and they are guided as they review and modify
their language goals as well as their process of learning. Time is then designated for a student
Q&A about current content and then the instructor leads a look-ahead which briefly
introduces upcoming themes, grammar structures and associated vocabulary. The Chapter
Check-in culminates in a five-minute conversation wherein the student initiates a
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conversation with the instructor in the target language, demonstrating their acquired and
practiced skills in the learned concepts and structures according to preassigned academic
parameters.

5. Student/Instructor Engagement

As Zhou (2020) asserts in research regarding online courses during the COVID pandemic,
online instructors should “communicate with students through multiple channels and ways”
(p- 1488). To encourage increased student/instructor engagement, use of the target language,
and to support recently learned concepts, we established virtual F2F exam preparation
sessions. Students benefit from attending the student-led sessions that last no longer than 1
hour. Time is spent on addressing student generated questions about course content, but more
importantly instructors have the opportunity to listen to students’ general feedback about the
course or life experiences. While this interaction is couched in the framework of language
learning, the extended and likely most important benefit is offering another human
connection with mentors who are working to guide, support, and foster resilience. This
ensures both personal and academic success on the challenging path of learning and growth.

Lastly, while the recent adjustments that were made in the course were initiated to address
the student learning experience, one of the unexpected benefits resulted in greater job
satisfaction for the instructors. Having taught an online, asynchronous course for decades we
were used to the rather impersonal nature of the format. As an instructor, while it was natural
to recognize a name and to be able to recall the academic challenges or progress of a current
student, having an opportunity to connect with students on a more personal level has resulted
in deeper and more meaningful relationships. A legitimate partnership has been forged in the
asynchronous realm. Early feedback to these course modifications indicate that both students
and instructors benefited from increased interaction and the resulting personal connection.
Results from a student survey administered at the end of the semester are included in the next
section.

6. Survey Results

An attitude survey regarding the Chapter Check-ins was conducted following the final
Check-in session of the course. Nineteen students were enrolled and 13 responded to the
brief, anonymous, volunteer survey (68% return rate). Quantitative results of the survey are
found in Table 1. A majority of students looked forward to the Chapter Check-ins and they
felt both seen and heard by their instructors. They also found it helpful to review upcoming
content during the Chapter Check-in. A majority also indicated that having regular check-ins
helped them feel connected and that the check-ins motivated them to be more engaged in the
asynchronous class. Students were asked to self-report their predicted final grade, with 69%
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predicting a grade of A or B, 15% predicting a grade of C and 15% predicting a grade of D

or F.
Table 1. Student Survey Results.
Agree or Dlssfree
Question Sgongly Strongly
gree .
Disagree
I looked forward to having a one-on-one personal conversation with 62% 38%
my instructors during the Chapter Check-ins.
Creating and regularly revising my 3 SMART goals had a positive 46% 54%
impact on my success in FLS 101-601.
I felt seen and heard - knowing that my instructors would be asking 85% 15%
about how I was doing, about my SMART goals and if I had any
questions.

I found it helpful to review the content of the upcoming chapter 77% 23%
Having regular Chapter Check-ins helped me feel more connected with 69% 31%
my instructors
Having the regular Chapter Check-in motivated me to be more 69% 31%
engaged in this online asynchronous class.

When scheduling the Chapter Check-in, I could easily find a day/time 62% 38%

that met my needs.

Regarding the SMART goals a slight majority of the students felt that the creation and regular
revision of goals did not positively impact their success in the course. Positive student
comments included, "very helpful," "great way to maintain progress,” "helped me hold
a helpful tool." Ambivalent or negative comments were,

nn nn

myself accountable," "a good idea,
"had no impact on my experience," "I didn't find them very helpful," and "weren't as helpful
as the projects." Student responses to the open-ended prompt, the best thing about the chapter
check-ins included, "seeing and being able to ask questions directly," "talking to an instructor

"o

about my progress throughout the class," "being able to practice verbal skills," "interpersonal

nn

interaction with my instructors," "encouraged interaction," "I can talk to my instructors and
that helps me feel more comfo[r]table," "checki[n]g in with your instructor is nice," and
"getting to know the professor." To the open-ended prompt of other thoughts or feedback
regarding the chapter check-ins, student comments included, "very informative if you are
confused," "the chapter check-ins did not make me feel any better about the exams," "keep

asking about mental health each time may be good, considering all that has

nn

them going,
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happened this past semester," "I have missed [some] chapter check ins because I have
anxiety."

7. Conclusion

Based on student feedback and instructor experience, we will continue to incorporate a
regular needs assessment, student choice through gamification and goal setting and chapter
check-ins within our asynchronous online language course. We have found that striking an
appropriate balance between the convenience of asynchronous online learning, and
developing and nurturing the human connection between student and instructor can be
achieved by responding to a thorough needs assessment and ensuring proper placement both
in proficiency level as well as course format. Additionally, thoughtfully crafted student-
driven goals facilitate the student’s responsibility and accountability for the learning process.
Furthermore, providing options for student choice in learning not only communicates respect
for the student as a unique individual but also engages student motivation and customizes
learning. And finally, for many learners early and regular student/instructor synergistic
interaction solidifies success on the scaffold of learning.
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Appendix

Student Survey

Thank you for being awesome students! We are interested in your feedback regarding the
new addition of the Chapter Check-in and its components (life check-in, 3 SMART goals,
class content review) for this semester. Usernames and emails are not being collected as part
of this survey. Your responses are anonymous.

1. T looked forward to having a one-on-one personal conversation with my instructors during
the Chapter Check-ins. (1-4, Strongly disagree ... Strongly Agree)

2. Creating and regularly revising my 3 SMART goals had a positive impact on my success
in FLS 101-601. (1-4, No impact ... Positive impact)

3.1 felt seen and heard - knowing that my instructors would be asking about how I was doing,
about my SMART goals and if | had any questions. (1-4, Ignored ... Seen and Heard)

4. Feedback or thoughts on 3 SMART goals (Open-ended)

5.1 found it helpful to review the content of the upcoming chapter. (1-4, Strongly disagree ...
Strongly Agree)

6. Having regular Chapter Check-ins helped me feel more connected with my instructors. (1-
4, Disconnected ... Very Connected)

7. Having the regular Chapter Check-in motivated me to be more engaged in this online,
asynchronous class. (1-4, Strongly disagree ... Strongly Agree)

8. When scheduling the Chapter Check-in, I could easily find a day/time that met my needs.
(1-4, Strongly disagree ... Strongly Agree)

9. The best thing about the Chapter Check-ins...(Open-ended)
10. Any other thoughts or feedback about the Chapter Check-ins? (Open-ended)

11. What grade do you expect to earn in this course? (A or B | C| D or F)
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Abstract

Social robotics and the use of information and communication technologies
have a significant impact on education. This approach combines robotics and
artificial intelligence with a social and emotional perspective to improve the
quality of education while providing psychoeducational and emotional support
to students. This critical analysis aims to discern whether these technologies,
together with inclusive and quality teaching strategies and organisational
strategies adapted to each centre and classroom, can enable the presence in
class during periods of hospitalisation and/or convalescence of seriously ill
students, and facilitate their participation and progress, as well as allow for
better accompaniment during the bereavement of the class if this colleague
dies. The advantages of these technologies are highlighted as tools of great
value in the inclusion and integration of these students during higher
education, although it is true that it is essential to carefully assess the
advantages and disadvantages before implementing them.

Keywords: Benefits; drawback; artificial intelligence; telepresence; teacher;
classmate.
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1. Introduction

Social robotics and the use of information and communication technologies (ICT) in higher
education are of great importance in the field of education. This approach combines robotics
and artificial intelligence (Al) with a social and emotional perspective to improve the quality
of education and support students (Belpaeme et al., 2018). In particular, for students facing
limiting illnesses, social robotics and ICT can be valuable tools to help them stay connected
and participate in their education effectively (Belpaeme & Tanaka, 2021).

According to Johal (2020), social robotics can enhance student engagement and learning in
higher education by offering a more personalised and enriching experience. Furthermore, the
combination of ICT with social robotics allows students to access online learning resources
and materials in real time and from anywhere (MAarell-Olsson et al., 2021). According to
the authors, these resources provide a unique opportunity to enhance education and provide
support for students with limiting illness, allowing them to remain present in the classroom
without being physically there. It is not just a computer screen, but the social robot gives a
physical and corporeal presence to the student who for health reasons cannot be in the
classroom. This innovative and emotional approach can help students stay connected and
actively engaged in their education, despite any challenges they may face. This research aims
to discern from already published contributions whether these technologies, accompanied by
inclusive and quality didactic strategies together with organisational strategies adapted to the
characteristics of each centre and classroom, can make possible the presence in classes during
periods of hospitalisation and/or convalescence, as well as facilitating the participation and
progress of students with serious health problems.

The use of social robotics in higher education for students with limiting illnesses and
difficulties in attending face-to-face classes is justified by its ability to enable classroom
presence, improve accessibility, encourage participation and, ultimately, provide an inclusive
context for students with serious health problems. In addition, in the case of a palliative
illness and possible death, the robot allows classmates to say a final farewell with an
appropriate farewell. The acceptance and gradual farewell of fellow students with the student
in a palliative illness situation through the presence in the classroom of the figure of the
student who no longer exists avoids the empty chair syndrome by peers and normalises the
end of life, eliminating taboos and associated fears (Riera & Ruiz, 2021). However, it is
necessary to evaluate all the elements involved in the use of this particular type of technology
in a classroom. To this end, a critical analysis article is carried out in order to evaluate and
analyse the existing contributions on the subject. The resulting research question is: What are
the uses, advantages and disadvantages of digital technologies and social bots in higher
education for students with a limiting illness?
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2. Literature review

With the great advances in technology, social robots have become a useful tool to help these
students overcome physical barriers and participate in school activities (Newhart & Olson,
2017). Social robots are electro-mechanical devices programmed to interact with people and
help them meet their needs. In the case of students with limiting conditions, social robots can
be used to provide a presence in the classroom and keep them connected to their peers and
teachers (MAarell-Olsson et al., 2021), which has positive implications in terms of
accessibility and inclusion (Belpaeme et al., 2018). For example, social robots can be
programmed to deliver classroom presentations, participate in group discussions and
activities, and provide ill students with the opportunity to interact with peers and teachers in
real time (MAarell-Olsson et al., 2021). In addition, social bots can also help students with
limiting illnesses to keep up with their school work and receive instructions and feedback
from their teachers. Not only do they provide educational advantages, but social robots can
also provide emotional support to students with limiting illnesses (Newhart & Olson, 2017).

However, it is important to note that the use of social bots in education should be a
complement to and not a substitute for the care and support of teachers and other educational
professionals (Belpaeme & Tanaka, 2021). The use of this technology for students with
limiting illnesses that prevent them from attending face-to-face classes can be a valuable tool
to help them overcome physical barriers and stay connected to their peers and teachers,
although there are a number of legal and ethical issues to consider (Powell et al., 2021).
Telepresence robots can also improve efficiency in classroom management, enabling better
coordination and communication between students and teachers. This can result in a better
learning experience for all students, not just those who are limited by health problems.

In addition, there are also some negative practical implications to consider, such as classroom
and home privacy (Wadley et al., 2014), data protection (Pusztahly & Stefan, 2022), the
possibility of technology malfunctioning or connection disruptions, and the high cost
associated with implementing and maintaining telepresence bots (Khaksar et al., 2020). Some
of the utilities through practical examples of the use of social bots and ICT in the classroom
for other purposes are as follows, although the use of these technologies continues to grow
in higher education:

1. Pedagogical robots: pedagogical robots, such as the NAO robot, are used to enhance
learning in the classroom (Robaczewski et al., 2021). The literature shows the use
of up to 26 types of robots (Dawe et al., 2019).

2. Virtual and augmented reality: Virtual and augmented reality is used to enhance the
learning experience in the classroom (Boyles, 2017).

3. Educational games: Educational games are an effective way to enhance learning in
the classroom (Amanatiadis et al., 2017).
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In the case of students with a limiting illness with frequent hospitalisations or absences, this
technology improves collaboration between school and home and allows the student to learn
independently while maintaining social relationships (Zhu & Van Winkel, 2015). In this
sense, the potential of social robots for bereavement support arises in the event of the death
of a partner with a limiting or complex illness. Although there is no literature on the subject,
it is estimated that they allow the class to say a gradual and preventive farewell to the sick
classmate, which will result in a better emotional management of grief. It should be noted
that this is a first approach to the subject in the form of an analysis of possibilities, without
claiming to be a systematic review of the literature.

In summary, social robots can have both positive and negative implications for university
learning. However, the implications for accessibility and inclusion of health-limited students
and bereavement management for their peers, while improving the efficiency and quality of
education in general, need to be analysed.

3. Critical argument and conclusion

The use of social robotics and ICT in higher education appears to have the potential to
improve the quality of teaching and support for students with limiting illnesses. However, it
is important to keep in mind that social robotics and ICT are complementary tools and not a
single, definitive solution to all the challenges that students with limiting illnesses may face.

One criticism of social robotics in the educational context is that, while it can provide a
physical presence for students with limiting illnesses, it cannot replace human interaction and
the face-to-face teaching experience. Social robotics and ICT can improve accessibility and
participation, but cannot provide the same experience as a face-to-face classroom and
interaction with peers and the teacher. In addition, it is important to consider equity and
accessibility in the use of social robotics and ICT in education. Not all students have access
to the same technological resources and, in some cases, social robotics and ICT may
exacerbate inequalities rather than reduce them.

There is as yet no evidence of their usefulness and effectiveness in emotionally managing the
grief of peers who are left behind, although it is thought that they may be a useful resource
for dealing with empty chair syndrome in the classroom. The figure of the robot in the
classroom allows for a remembrance of the departed peer, while the teacher guides a gradual
farewell to the departed peer. Finally, it is important to highlight the need for proper and
ethical regulation in the use of social robotics and ICT in education. There is a need to ensure
the privacy and security of student data, as well as to consider the possible social and ethical
implications of the use of social robots in the classroom.
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In conclusion, although social robotics and ICT can be valuable tools to support students with
limiting conditions in higher education, it is important to carefully evaluate the uses,
advantages and disadvantages before implementing them. A balanced and critical approach
is required to ensure that these technologies are used ethically and effectively to enhance
education and, above all, further research is needed on the potential of using this technology
beyond distance learning.

Based on the above, the following recommendations are made for future research on the use
of social robotics and ICT in higher education:

1. Detailed evaluation of the effectiveness of social robotics and ICT in improving
the quality of teaching and support for students with a limiting illness.

2. Comparative studies between the experience of students with illness in a face-
to-face classroom and a virtual classroom using social robotics and ICT.

3. Research on equity and accessibility in the use of social robotics and ICT in
education, including analysis of barriers to accessing the technology and the
possible exacerbation of inequalities.

4. Studies on ethical regulation in the use of social robotics and ICT in education,
including privacy and security of student data, as well as the social and ethical
impacts of their use in the classroom.

5. Cost-benefit analysis of the implementation of social robotics and ICT in
education, including teacher training and the infrastructure required for its use.

6. Studies on the training needs of teaching teams so that they can make
appropriate use of these technologies in the Teaching-Learning processes.

7. Analysis of the pedagogical, organisational and technological needs of
educational centres to adequately integrate social robotics in the classroom.

These recommendations can help future research to gain a more complete and critical
understanding of the use of social robotics and ICT in higher education and to make informed
decisions about their implementation. What is undeniable is that technology is the future of
education, so it is our responsibility to adapt and adapt this technology in the service of
educational quality.
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Abstract

The present project aims to break the physical limitation of job interview
practices for students in LABU2060 Effective Communication in Business, the
last required CLE course of the Business School’s program at the Hong Kong
University of Science and Technology (HKUST). The pandemic has intensified
the need for incorporating emerging technologies, e.g., virtual reality (VR), in
Higher Education. A VR job interview mobile application was implemented in
LABU2060 in 2022. Surveys, field observations and focus group interviews
were conducted within HKUST. It was found most students were satisfied with
the usability and their learning experience gained through using the
application in the 2D mode. Students participated in the field tests, utilizing
the application in the VR mode (N=17). The findings revealed that the VR job
interview application successfully helped students practice and prepare for
their job interviews. Students preferred the VR mode to the 2D mode thanks to
the immersiveness and authenticity of the VR job interview practices.
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1. Introduction

This project was developed to meet the needs of business students in the LABU2060
Effective Communication in Business course, as part of the language requirement for the
Business School’s program at the Hong Kong University of Science and Technology. The
course, beginning with job-seeking, utilizes a simulation approach, but only one online lesson
on job interview practices is not sufficient for students. Finding partners to practice outside
of class has proved futile (with or without the pandemic), and teachers are unable to provide
additional support. To address this, the project team employed Virtual Reality technology as
a solution to provide an authentic and immersive learning experience for students. The VR
job interview trainer, enhancing learning effectiveness and administrative efficiency
(Fabrisa, Rathnera, Fonga, & Sevigny, 2019), was designed to fill the gap in teaching and
learning of business communication in a job interview setting. It allows learners to actively
engage with the application at their own pace and time without added stress, such as the
presence of a teacher or assessments. Through this process, learners are able to reflect on
their experience and partake in a meaningful learning process. There are a few online VR
training courses for job interview skills in the market. However, these commercial solutions
are not without costs. The free job interview software in the market might not be satisfactory
while some provide training contradicting what we is taught in our Business Communication
course. One existing job interview mobile application in higher education in Hong Kong does
not seem to be in full operation due to the limitations presented. Our VR job interview
practice application, /'m IN-HKUST, in the mobile application market (Play Store and Apple
Store) has served to offer comprehensive training for HKUST student users to improve their
communication and job interview skills.

2. Literature

The project is based on the principles of experiential learning and the learning model that
accounts for how the brain processes and registers information.

2.1. Experiential Learning Theory (ELT)

The creation of meaning is achieved through personal experiences. Kolb’s (1984)
experiential learning cycle consists of four steps that occur repeatedly during every
experience: Experience, Reflect, Think, and Act. The cycle begins with a tandem, a concrete
experience followed by reflection on that experience, leading to abstract thinking and
deriving conclusions — “learning [is] a function of experience” (Moore 1999, as cited in
Moore 2010, p.4). According to ELT (Kolb, 1984; Kolb & Kolb, 2005; Kolb & Kolb, 2009),
learning is best facilitated by a process that draws out the students’ beliefs and ideas about a
topic so that they can be examined, tested and integrated with new, more refined ideas.
Furthermore, ELT sees a holistic process as pivotal to learning that involves the integrated
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functioning of the whole person, including thinking, feeling, perceiving and behaving. ELT
proposes that learning results from synergetic transactions between the learner and the
environment. Moreover, ELT views learning as the process of creating knowledge, as
opposed to the model which is based on the transmission of prescribed fixed ideas. The
experiential learning process is rooted in the process of brain functioning (sensing,
integrating and motor) (Zull, 2002). The two sets of experiential learning and brain-based
learning principles intersect and are juxtaposed (e.g., Duman, 2010). Learning naturally
involves the brain, and learning could be deeper if more parts of the brain are involved.

2.2. Brain-based Teaching and Learning

The Brain-based teaching and learning (BBTL) approach, based on research in cognitive
science and neuroscience, aims to align with the brain’s natural operations to promote full
understanding and memory retention. There are 12 principles established by Caine & Caine
(1990) which cover topics such as the brain as a computer, the importance of meaning and
experience in learning, which coincide with ELT, and the effects of emotions, attention, and
memory. One principle states that people understand and remember best when facts and skills
are embedded in natural, spatial memory, i.e., experience, in short. This approach emphasizes
a holistic approach to learning and uses the three instructional methods of Orchestrated
Immersion (OI), Relaxed Alertness (RA), and Active Processing (AP) to create a highly
engaging and meaningful learning experience. The mental model developed through the three
instructional techniques (Giilpinar, 2005) is particularly interesting in how BBLT and ELT
work together in a learning environment that could maximize the benefits for the learners.
Shifting from rote memorization to meaningful learning is essential in BBTL.

3. Project Description

The primary aim of the project was to enhance students' practice opportunities for job
interviews and their awareness of their communication skills when answering interview
questions. The project objectives were successfully met within the 1.5-year time frame. A
VR job interview application with instructional content on job seeking was implemented in
a course at HKUST in Spring and Fall 2022 and was made available in the mobile application
market. The VR app is linked to a website with a user menu and a database for storing users'
performance recordings. The immersive learning experience incorporated virtual reality,
personalization, reflective elements, and gamification. Unique features of the project include
a VR and 2D mode option, 3 different practice time frames and 3 challenge levels, a
collection of job interview questions for a suite of 15 most sought-after jobs among HKUST
students, and a replay of interview questions and a skip option during practice sessions.
Students can receive verbal feedback from the VR trainer based on their self-assessed
performance levels, and training resources, i.e., mini-lessons in the form of videos, are
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provided. The mini-lessons feature input from HR directors and managers in the industry as
well as instructors of the course.

4. Methodology

Two Qualtrics surveys were conducted in the Fall of 2021 and Spring of 2022 to gather
feedback on the VR app. The surveys received positive feedback on the app's usability and
the learning experience provided, along with useful suggestions. However, the response rate
for both surveys was low, possibly due to the timing of the VR app's launch. Additionally,
many respondents used the 2D mode instead of the VR mode, likely because of the pandemic
and the difficulty accessing the HKUST library to borrow VR headsets. Hence, the project
team invited students from different disciplines to evaluate the project and assess the
effectiveness of the VR features in Summer 2022.

HKUST students were invited to partake in a field observation study from 15 June to 16 July
2022. A total of 17 students provided valid responses. The study consisted of three parts: (1)
VR app experience with short evaluations, where students were asked to use VR goggles
provided by the project team and practice an interview in the VR mode, (2) individual
interviews, and (3) focus group interviews. During the field tests, students were given a 15-
minute interview practice at a designated difficulty level, but were able to choose any
industry and job they were familiar with. After the practice interview, students completed a
short self-evaluation on the App and received feedback from the VR app based on their self-
evaluation. They were also asked to provide written ratings of their performance and an
observer also made notes on their performances. In the final part of the study, students were
asked to watch a mini-lesson (out of 13 in total), a 5-10 minute video in the VR mode with
any topic of their choosing.

An individual interview was held to gather information about students' experience with the
VR app and their engagement during the interview practice. The purpose of the interview
was to assess the usefulness and ease of use of the VR app. Afterwards, students participated
in a focus group discussion to explore potential uses for the VR app, such as job interview
training. The groups were composed of 2-3 students from the same field of study, for
example, students enrolled in the LABU2060 class were placed in the same group. The
breakdown of participants is listed in Table 1 below.

Table 1: Disciplines of student subjects.

Disciplines Number of groups Number of students
Business 4 10
Engineering 2 4
Science 1
Total 7 17
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5. Findings

The results of the study on the users' experience with the interview practice are presented
below, including their level of engagement, level of stress, effectiveness of the VR practices,
and effectiveness of the feedback received.

5.1. Level of Engagement

The students' level of engagement during the interview practice was evaluated using a 3-point
Likert scale, with results indicating that the students were able to actively participate (average
score of 2.29 and a standard deviation of 0.686). The observations made by the teachers also
suggest that the students were able to fully engage in the interview practice (average score of
2.47 and a standard deviation of 0.624). These results are presented in Table 2 below. The
majority of students were reported to have engaged in the practice and interacted with the
VR app. One student was reported to have been initially nervous but eventually became more
comfortable as the practice progressed. Students felt more engaged in the VR mode as
compared to practising in 2D, as it allowed them to be fully immersed and not distracted by
their surroundings.

Table 2: Students’ engagement levels as reported by the students and the observers.

Engagement Level N Min Max Median Mean S.t d'.
Deviation

Students 17 1 3 2 2.29 0.686

Teacher-observers 17 1 3 3 247 0.624

Note: A 3-point Likert scale

5.2. Level of Stress

According to the students' feedback, the majority of them felt low stress levels during the
interview practice. They attributed this to app’s ability to repeat any questions and the fact
that the interviewer was not a real person and would not have any facial expressions affecting
their performances. They also highlighted that they felt they were practicing, as the VR
interviewer would “go easy on you”, and “mistakes are allowed”.

5.3. Effectiveness of the VR Practices

The VR interview practice was found to be effective in improving communication and
interview skills. The flexibility and convenience of the app, as well as the immersive
experience provided by the VR goggles, were cited as factors by students that contributed to
its effectiveness. They reported that they were able to engage more fully in the practice and
felt more prepared for real job interviews as a result. Additionally, the app provided an
authentic experience that was close to a real job interview and helped students focus better
and practice more effectively. A student claimed they would “try to use it again, especially
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when I'm having a job interview soon. I can listen to some questions from the interviewers.
I'will be able to practise more and also get more well prepared before the real job interview.”
Another student indicated they “would like to try 100% (perform at their best)” in the VR
interview. Students reported it was really difficult to have a job interview practice partner in
real life. Some students were able to make subsequent improvements based on the self-
reflections through the VR app. In contrast, students who had used a 2D version of the app
reported being easily distracted and abandoning the practice quickly.

5.4. Effectiveness of the Feedback

To assess the effectiveness of the feedback provided, students were asked to rate their own
and teachers the students’ performances using the same 3-point scale during the interview
practices with the VR app. The results showed that the teachers' ratings were slightly higher
than the students' self-evaluations (see Table 3). Related Sample Wilcoxon Signed Rank Test
("Wilcoxon-signed-Rank test," n.d.) was conducted to determine if significant differences
between the median scores of the teachers' and students' evaluations were presented. The
results showed that there were no significant differences in task fulfillment, fluency, stress
and pausing, and energy and enthusiasm level. However, there was a significant difference
in the use of language, with the teachers' ratings being higher than the students' self-
evaluations, indicating that the studnets’ language use was moer proficient than what they
reported and the feedback by the VR trainer might have been more critical than what the
students should receive in the end.

Students were further asked to provide their thoughts on the feedback they received. The
majority of students stated that the feedback provided by the VR app was useful, providing
specific and accurate suggestions. One student said the feedback on the VR app was very
close to the teacher comments on her job interview perfornances before.
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Table 3: Related Sample Wilcoxon Signed Rank Test on the Observation.

Median Positive Negative p-value
N Differences Differences (2-

Observer - Students Observers Students tailed)
Task Fulfilment 17 3 2 10 3 0.052
Use of Language 17 2 2 9 2 0.029"
F luepcy, Stress and 17 ) ) 6 ) 0.132
Pausing
Energy and 17 2 2 4 3 0.380

Enthusiasm Level

Notes: A 3-point Likert scale. * Lower than significant level 0.05

6. Discussion

The purpose of the paper was to analyse the findings in regard to the perspective of
personalization and experiential learning conceived through the VR app. The results will be
analyzed to explore the benefits of using VR technology and self-reflections in learning.

6.1. Personalization through VR Technology

Students’ need for more learning practices is often neglected. The VR job interview program
is based on the idea of continuous learning which was not feasible in a classroom setting due
to administrative and resource concerns and the curriculum design. It is not up to the students
if they hope to have practices on a given topic in the capacity and frequency each individual
would prefer to have. In reality, solely one lesson was assigned for students to practice the
communication skills they have acquired in teachers’ preferred format (in pairs or groups) in
class. The students in the study found that repeating the same tasks in the VR environment
helped them improve their responses, and they felt that this repetition helped them answer
job interview questions in a more organized way. In addition, the communication skills they
developed would be pivotal not only to the job interview assessments that will shortly be
conducted but also to real-life job or internship interviews that might occur at a much later
time. With the VR app, job interview practices are personalized — it has become a viable
option according to the time and space as needed by students.

6.2. Experiential Learning through VR Technology

The main focus of the study is to understand the effectiveness of using a virtual reality (VR)
job interview speaking program, in the form of a mobile application. The research
specifically examines the experiences of the student users and the benefits of using VR
technology for this type of communication skills training (see Table 2). The results suggest
that students preferred the VR mode as it provides an authentic, immersive and interactive
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experience, which leads to better performance during the interview. The VR environment
creates a sense of presence and eliminates distractions, contributing to the overall
effectiveness of the program. All of these coincide with the intended pedagogy behind the
program which is based on Experiential Learning Theory and Brain-based Teaching and
Learning, focusing on the “integrated functioning of the whole person—thinking, feeling,
perceiving, and behaving,” Student users are engaged in a learning environment that fully
engages their many communication skills (OI), allowing them to process learning materials
by actively practicing them (AP) while removing the unnecessary fear (RA). The VR job
interview application aims to provide a safe and secure learning environment that promotes
meaning-making and counters ‘downshifting’ (when learners retreat to a defensive mode
being less flexible and open to new information). The study's findings indicate that the VR
app is a superior platform for experiential learning, which was not initially expected by the
researcher.

7. Conclusion

The VR job interview training environment creates a sense of presence, eliminates
distractions, and contributes to the overall effectiveness of the program. The VR app was
designed in a manner to allow students to reflect on their own learning and take charge of
their own development by providing personalized options (in terms of the length of practices,
challenge levels, industry and job, replaying or skipping any interview questions during the
practice) and flexibility (with reference to time and space), in line with the principles of
experiential learning theory (ELT). ELT posits that learning is most effective when it is an
active process, where students learn by doing and reflecting on their experiences. The study's
findings support the effectiveness of using VR technology for communication skills training,
yielding the benefits of personalization and meaningful learning experience.
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Abstract

This paper presents students opinions on the benefits they gained from using
Vevox — a student response system (SRS), in a 2022-23 Semester 1, final-year
undergraduate module with 56 students in an Irish University. The students
were surveyed to assess what benefits, if any, they believed they had obtained
from using the SRS in the module. The key benefit identified by 41% of the
students was that using the SRS contributed to them engaging with the lectures
— both in terms of the material being taught and with their classmates. The
second most important benefit identified was that the questions posed via the
SRS enabled the students to reflect on their learning while in the lecture. The
research contributes to the literature by showing that possing open-ended
questions via SRS leads to active engagement and learning by students.
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1. Introduction

The ability to use computer technology to enable students to “vote’ emerged in 2005 when
physical clicking devices in the possession of students could be connected via a radio-
frequency to a receiver. These devices normally had 4 buttons from which students could
choose to answer a multiple-choice question posed by the lecturer. Even with such limited
capabilities research found that using them resulted in significantly increased student
engagement and improved satisfaction with their learning experience (Chou, Chang, & Lin,
2017; Nikou & Economides, 2016; Pimmer, Mateescu, & Grohbiel, 2016).

In recent years, such ‘clickers’ have been replaced by mobile phone apps that allow student
responses. There are currently 80+ such app systems, with the most popular being Kahoot,
Polleverywhere, Vevox, QuestionMark and TurningPoint. These new student response
systems have significantly improved functionality — allowing different question types,
including open questions where the response is a typed answer. In addition, because they run
on mobile phones — which are ubiquitous among the student population — and can
communicate via either wifi or mobile network, they can be used by all students easily and
do not suffer the technical connection issues that was common among radio-frequency clicker
systems. (Bogdanovi¢, Barac, Jovanic, Popovic¢, & Radenkovic, 2014).

The general availability of these technically reliable student response systems (SRS) which
are now available for purchase via Institutional software site licences, provides the possibility
of widespread adoption. In addition, these systems now facilitate various assessment
functionality via the variety of question formats that they allow. Which, makes them an ideal
technology to enable technologically based assessment as part of the live teaching
environment. While traditionally such assessments in the live teaching environment would
have used pen and paper, in large classes this was not practical due to the time required to
gather such paper-based responses alongside the need to manually match the individual
student responses against a class list. With SRS, the assessment questions are available to all
students at the same time and for an equal duration. Student responses are available
immediately electronically and the student response system has functionality to amalgamate
answers which can immediately be displayed to students — such immediate feedback has
consistently been demonstrated to improve learning. From an administrative point of view
each students answer is available in the system against their name — so marks awarded are
easily recorded.

Research to date on SRS has been predominantly on enabling student participation and
enhancing their learning, but little research has focused on using them as an assessment
method — even though they have been identified as a technology that could enhance formative
assessment in the 21st century (Spector et al., 2016). An early systematic review on student
response systems undertaken by (Kay & LeSage, 2009) suggested that research need to be
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carried out with respect to the impact of specific types of questions in enabling improved
learning environments. A recent systematic review on SRS (Wood & Shirazi, 2020) and the
student experience found that the most widely discussed theme within the articles identified
was student engagement. Echoing the research call of (Kay & LeSage, 2009) who also
identifed the area of assessment — specifically ‘question design’ as a critical element in the
use of SRS, and acknowledge that it is an area that requires further study, and more
specifically the use of SRS to pose open-ended questions to students. This research seeks to
answer this call for research.

2. Case Study

The SRS, Vevox, was used in the final year University under-graduate module: Business
Intelligence & Analytics in Semester I, 2022-23 by the author in the University of Galway.
117 students took the module. Vexox was used in each of the eleven 2-hour lectures to ask
open-ended questions which together were worth 15% of the overall assessment marks for
the module. Forty questions were asked over the duration of the module. The decision to part-
take in some or all of the 40 questions was a decision each student had to make and
importantly they were not deducted marks for not partaking, instead any marks not availed
of through answering the in-class questions were instead awarded for their final written exam.

2.1. Data Collection method

At the last lecture in the module, students were asked 3 questions via Vevox, about their
experience of using Vevox. In advance of putting up the questions, the lecturer made it clear
that these questions would not form part of their in-class assessment mark and so it was
entirely voluntary if they wanted to answer them. Also, they were assured that at no stage
would the answers they gave be attributed to them individually — i.e. their anonymity was
assured. There were 61 students present at the last lecture and 56 of those chose to answer
the questions about Vevox. This means that 47% of the students registered for the module
partook in the survey. This would have been higher had attendance at the final lecture been
higher.

A central part of the pedagogy for using in-class assignments in this module was to ask open-
ended questions that required students to think and provide their own answers based on their
own individual learning. This ethos was also used in the phrasing of the questions on their
experience of using Vevox.

The three questions asked were.

1.  What benefits (if any) do you believe you have gotten from using Vevox polling
software in this module?
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2. In what ways (if any) do you think using Vevox polling in this module has helped
your learning?

3. Write down your questions/suggestions as to how the lecturer could use Vevox
Polling to better improve your learning?

3. Findings

The answers given for each of the questions were analysed and categorised at the individual
question level and additionally also across the three questions.

Given that submitting the answers via Vexox was the means through which the 15% available
for in-class assessment was facilitated, it might reasonably have been expected that this was
a benefit that students would self-identify from using the Vevox software. To assess this, the
answers across all three questions were analysed. Across the three questions, only 6 students
(10% of respondents) mentioned anything about obtaining marks for their answers to
questions each week and 3 of these were with respect to suggestions on how to improve
things.

The lack of responses that even mentioned the availability of continuous assessment marks,
is surprising, especially given this module is a final-year module and as such the marks from
the module contribute to the calculation of each students overall degree result.

3.1. Benefits of using the student response system

The key benefit identified by 41% of the students was that using the SRS contributed to them
engaging with the lectures (Table 1) — both in terms of the material being taught and with
their classmates. Examples of responses identifying engagement, were:

e “Engagement in class and improving participation/attendance. Helped me stay
focussed. Feel like opinion listened to.”

e “From being forced to be engaged (at the beginning), to really getting engaged into
this module, serious thinking, etc.”

e  “It has led to me being much more engaged with the lecture as it is more interactive.
Without any sort of engagement in lectures I tend to stop paying attention, so I have
really enjoyed engaging with the content in real time rather than just in assignments”
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Table 1. Benefits of using student response system.

Benefits identified by students from using Vevox? Responses % of Responses
Engagement in lectures 23 41.07%
Learning Reflection during lectures 16 28.57%
Anonymity 6 10.71%
Critical Thinking 3 5.36%

Active Participation 3 5.36%
Answer Comparison 3 5.36%

Class Participation Marks 2 3.57%

Total 56 100.00%

The second most important benefit identified was that the questions posed enabled the
students to reflect on their learning while in the lecture. Some of the answered classified
under this benefit are below:

e  “It got me to think more deeply during the lectures, it helped me to start a discussion
in my own head and listening to other student’s mental models afterwards for me to
think differently”

e  “It helped me to actually think about the lecture material rather than just listen. So,
I do think this type of engagement helped me learn because the info sticks better.”

Six of the respondents identified that the anonymity of the system — the fact that who gave
the answer was never identified when answers were shown on-screen in class — was an
important benefit for them. One example of a response that specifically cited the benefit of
anonymity was:

e “Ienjoyed using Vevox, it allowed students to answer questions freely and without
having to shout out answers in class which many people would be uncomfortable
with.”

A benefit that was identified by 3 students was that the use of SRS to pose questions enabled
them to think critically, one example of a response is: “As explained by the lecturer, several
polls were given to challenge our thinking and critically discuss several topics.” Three
students stated that the SRS enabled them to actively participate in the lectures, e.g. of a
response: “It has allowed for active participation and has given me the opportunity to share
my views on various topics.” The capability of the system to immediately show on screen
other students answers to the question was a benefit directly identified by 3 students. Text of
one such response is: “The ability to get an insight into other students’ thoughts & opinions
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and to allow me to critically think about certain questions that I would not have thought about
before.”

Looking at the totality of the responses from students with respect to the benefits they
believed they obtained from the SRS, it should be noted that none answered that they had
received no benefit — even though this was allowed for in the question as it started with the
words: “What benefits (if any).” The overall picture of what emerges from an overview of
the answers is that the students benefited from the system as it enabled them to actively
engage in and contribute to their learning while in the lecture and they could do this in a way
that respected their answers by maintaining their anonymity.

3.2. Benefits to students learning

The second question asked, was more specific — asking students to reflect on how they
believed the system had helped their learning. The answers given were very similar in opinion
and focus to the responses to the first question on overall benefits. The similarity of the
answers to the two questions strengthens the argument that the students saw the SRS as
facilitating and enabling their learning, rather than just something that only had the functional
purpose of recording their attendance and assessing them, or just being entertaining.

The categorised responses are shown in Table 2 below. Looking at the responses collectively,
what emerges is that the students believed the SRS helped their learning by facilitating them
in being active, engaged and reflective learners while being in the lecture hall. The benefit of
obtaining continuous assessment marks because of answering the questions posed was only
identified by 5% of the students as a way the system had helped their learning.

Table 2. How students believed the SRS helped their learning.

How helped Learning? Responses % of Responses

Active Learning in lectures 18 34.62%

Active Reflection in lectures 13 25.00%

Engaged learning 9 17.31%

Critical Thinking 6 11.54%

Class Participation Marks 3 5.77%

Other Answers 3 5.77%

Grand Total 52 100.00%
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3.3. Students suggestions for improvement

The extant literature on the use of SRS talks a lot about the importance of the questions asked
in terms of the benefits obtained by students. The third question asked sought to ascertain
what ideas the students might have in terms of questions and/or suggestions that would better
improve their learning. The categorisation of the answers given is shown in Table 3 below.
During the module, the students answered 40 questions, yet none of them suggested a way to
improve things was to ask fewer questions, instead 21% suggested asking more questions. A
lot of the suggestions for improvement was on better question construction — with some
wanting more focused questions — such as multiple choice questions, but others looking for
more open ended questions which might be posed at the end of one lecture to be answered at
the start of the following weeks lecture.

10% of the respondents would have liked to see more discussion in class on the answers
provided. This was done on a few occasions during the module, but the suggestion indicates
that students found benefit in this and allowing for more of this is likely to further increase
the sense of engagement and active learning experienced by the students. One of the features
within Vevox is that the answer to a question can be displayed as a word cloud. To enable
the word cloud to be displayed effectively, Vevox limits each individual answer to 20
characters. This character limit on answers was cited by 3 students as something that they
suggested might be usefully removed to allow a more complete answer.

Table 3. Suggestions for improvement.

Suggestions for improvement Responses % of Responses

No Suggestions 13 25.49%
Improved Question Construction 13 25.49%

More Questions 11 21.57%

More discussion in class on answers provided 5 9.80%

No Character Limit on Answer 3 5.88%

More Time to Answer 3 5.88%

Use for Assessment 2 3.92%

Vevox Software Capability Improvement 1 1.96%

Total 51 100.00%
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4. Conclusion

The use of a student response system consisting of open-ended questions to enable in-class
interaction with students in a large lecture is something that is highly regarded by the students
as being beneficial to their learning experience. The answers given by students via the SRS
were graded and could account for up to 15% of their final grade, yet this benefit from the
system was only cited as a benefit by less than 10% of the students. Instead, the key self-
selected benefits that students identified were active engagement, active participation and
real-time feedback on their answers relative to their peers. This case study clearly shows that
used in the correct way asking open-ended questions via a SRS enable simultaneous
individual student engagement and learning in a large classroom setting.
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Abstract

This work presents a novel mixed reality laboratory for the development of
competences in control engineering. This laboratory simulates various control
systems that may interact with different control devices. The mixed reality lab
has three components: (i) a virtual environment, (ii) a virtual-electronic
interface, and (iii) a control unit. The virtual environment displays a virtual
representation of the system under control. The electronic interface uses a
microcontroller to solve the differential equations that models the simulated
system. The values solved by this interface are sent to the virtual environment
for driving its animation. Moreover, input and output signals are connected to
the control unit for the implementation of a control law. The functionally of the
proposed mixed reality laboratory is showcased by modeling and controlling
a Planar Vertical Take-off and Landing (PVTOL) system. Furthermore, the
motivation of a group of students, after experimenting with the laboratory, is

reported.
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1. Introduction

In the engineering education community, there is a consensus that laboratory experiences are
fundamental to learning processes. Through these experiences, students develop relevant
procedural and disciplinary competences since they offer an interactive learning strategy. In
recent years, universities worldwide seek innovative solutions to reconfigure or succeed
traditional laboratories. The area of control and automation engineering has been an essential
field for the implementation of innovative solutions to overcome the limitations of
conventional laboratories. In general, control and automation theory is abstract and difficult
to understand, since it consists mainly of theoretical models. Although traditional hands-on
laboratories allow students to associate theoretical concepts with physical phenomena, they
have some limitations (Herndndez-de-Menéndez et al., 2019). The most common limitations
are: (1) equipment for control engineering experiments is often expensive; (2) equipment
needs to be shared by students in groups; (3) both laboratory opening hours and space are
limited; (4) experimental sessions are always detached from theoretical courses; and (5)
experimentation with real systems could be risky.

The rise of virtual and remote laboratories is removing the limitations of traditional hands-
on laboratories (Li et al., 2020; Macias Garcia et al., 2020; Morales-Menendez et al., 2019;
Tejado et al., 2021). Among these laboratories, those that use mixed reality and augmented
reality laboratories have demonstrated several advantages over others because they combine
the benefits of physical and virtual components (Liang & Liu, 2018; Zata et al., 2017). In
particular, mixed reality laboratories have been successfully applied to train technicians in
different fields, such as medical procedures (Aebersold et al., 2018; Barsom et al., 2016),
industrial maintenance and assembly (Gavish et al., 2015), among others. Regarding control
engineering, mixed reality laboratories have shown significantly improves for learning
specific concepts (Frank & Kapila, 2017).

This work presents a mixed reality laboratory that aims to develop the procedural and
disciplinary competences of engineering students taking control engineering courses.
Engineering competencies are important skills and abilities required to solve modern
challenges (Guajardo-Cuéllar et al., 2020, 2022). Control engineering is not exempt from
these modern challenges. The proposed laboratory has three elements: (i) a virtual
environment that simulates the system to be controlled, (ii) a control unit that uses a physical
electronic device to control the simulated system, and (iii) an electronic interface that
communicates the virtual environment and the control unit. A Planar Vertical Take-Off and
Landing (PVTOL) system is used to showcase the functionality of the proposed laboratory.
Furthermore, seventeen students from the Tecnologico de Monterrey used the laboratory and
reported their experience in a survey. The students found the mixed reality laboratory very
useful, easy to use, and realistic.
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2. Virtual Environment

This section describes the virtual environment. Electro-mechanical systems are designed
using a CAD software, then they are imported to a game engine for creating the virtual
environment.

Figure 1 Two systems designed with a CAD software.

For the development, the systems must be firstly designed using a CAD software. Two
examples are shown in Figure 1: (left) a Planar Vertical Take-Off and Landing (PVTOL)
system and (right) an inverted pendulum. The PVTOL system consists of a beam that rotates
about its central axis, whose movement is induced by the thrust generated by the rotors
located at both ends of the beam. This system is a simplified version of a quad-rotor, in which
engineering students can apply control concepts. The second system is an inverted pendulum
on a cart driven by a direct current (DC) motor. The center of mass of the pendulum is above
the pivot point. Therefore, the pendulum is unstable without a control algorithm. Through
this system, engineering students can understand and apply stability concepts that arise in
applications such as rocket guidance.

The CAD models of the two systems are then exported to Unity, a well-known game engine,
where they are integrated with different assets in a virtual environment. Afterward, Unity
generates an application containing the virtual environment, which can be executed in a
personal computer, tablet, or smartphone (a link to a video is provided in the next section).

3. Electronic Interface

This section shows how the differential equations of a system can be implemented using a
microcontroller. A numerical method for solving the equations of the system is codified on
an Arduino board. It is enabled for sending the data to the application via serial
communication, it also writes these values on the electrical outputs of the microcontroller.

3.1. Mathematical model implementation

The system's dynamics is solved in the electronic interface. In detail, the model of the PVTOL
system is:

205



A mixed reality laboratory for developing competencies in control engineering
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where 6 is the angle of the beam, C is the viscous friction coefficient, [ is the distance from
the center of the beam to the rotors, J is moment of inertia of the system, and f; and f, are
forces on both ends of the beam. f; and f, depend on the rotor speeds as follows:

fi= au

where u; is the speed of the i-th rotor, and «a is a proportional constant that relates the force
and speed of the motor. Equation (1) is solved and implemented in an Arduino Mega board
that is included in the electronic interface.

3.2. Connection with the virtual environment

In order to animate the simulated system, it is necessary to send the system variables
computed by the microcontroller to the virtual environment.

The virtual environment was programmed for receiving the data via serial communication
and display it. Moreover, the values are used to animate the simulated system. In the case of
the PVTOL, the application obtains the values of aforementioned variables: 6, w, u;, and u,.
Moreover, the virtual beam is rotated according to the angle 0, received by the application.

3.3. Connection with the control unit

In order to interact with electronic controllers, the interface microcontroller must read input
signals from certain analog inputs, and it must provide output signals through analog outputs.

For the inputs, the microcontroller reads ports attached to Analog to Digital Converters
(ADCs), obtaining signals in the range from 0 to 5 Volts. The input signals can be provided
by a control unit (microcontrollers, PLCs, DSPs, FPGAs, etc.) or other electronic devices,
such as potentiometers and operational amplifiers.

On the other hand, the interface provides analog signals representing values of state variables
(e.g., angles, velocities and forces). These values are provided by the microcontroller as pulse
width modulation (PWM) signals. Then, an electronic circuit transforms the PWM signals
into analog ones, by using Resistor-Capacitor (RC) filters. Thus, these electrical signals can
be read by the control unit, emulating electronic sensors.

3.4. Mixed reality lab demonstration

The following link opens a video about a simple simulation of the PVTOL system using the
virtual environment and potentiometers as external signals: https://youtu.be/RNu05flYITs

The video shows the application running in a personal computer. First, the application is
initialized and the “Balancin” option is selected to open the virtual classroom containing the
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PVTOL system. Then, the user walks around the classroom using the keys ‘a’, ‘s’, ‘d’, ‘w’,
and the mouse. Later, the serial port “COM14” of the computer is connected with the
application, this is the port where the Arduino board is also connected. At this moment, the
sound of two propellers starts because the application is now receiving the data corresponding
to the rotor speeds from the microcontroller. These rotor speeds are defined by the value of
two potentiometers that can be observed in the second screen (displayed at the bottom right
of the video). Then the value of left potentiometer (left rotor) is increased, this produces a
negative torque on the beam, and consequently it rotates until it reaches -45° (this is a limit
value imposed in the code). After that, the value of the right potentiometer (right rotor) is
increased. When it overpasses the left potentiometer value, it produces a positive torque on
the beam, and consequently the beam rotates until it reaches 45°. Finally, the user tries to
balance the beam by regulating the speed of the right rotor; however, this is a very difficult
task for a human being because the system is unstable and the user fails to balance the beam.

The virtual environment and the electronic interface comprise the Mixed Reality Labs
proposed in this work. The former provides two significant advantages: it is possible to
design and simulate several engineering systems, and it provides a visualization of the system
behavior. The latter allows to interact physically with the simulated system, which can be
controlled using a wide variety of control devices.

4. Control Unit

Mixed Reality Lab

outputs

Figure 2: Scheme for connecting the Mixed Reality Lab to a control unit.

Figure 2 shows a scheme with the connections between the mixed reality lab and an external
microcontroller, which in this particular case is an Arduino Uno board. For the PVTOL
system, the outputs are the beam angle 6 and its velocity w, their electrical signals are sent
from the mixed reality lab to the external controller. In the same way, the inputs of the
PVTOL system are the rotor speeds u; and u,, which are driven by the electrical signals
received from the external microcontroller.

The output variables of the system are used by a Proportional-Integral-Derivative (PID)
control algorithm for computing an actuator signal effort, necessary for maintaining a
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required reference value. This signal is provided as an input to the system. The PID algorithm
is running in an Arduino Uno board, for maintaining the angle of the beam at a required
value. The following link is a video showing an implementation of this controller, it maintains
the beam angle in different required positions: https://youtu.be/WDKJmbDNWWM

First, the user opens the application and connects the Arduino Mega that simulates the
PVTOL. Then, the user uploads the PID controller code in an Arduino Uno board and
launches a plotter for visualizing the required angle and the current angle of the PVTOL
system. During the experiment, the video shows the virtual environment and the plotter at
the same time. In the plotter, the red line represents the required angle for the beam, the values
are -20°, -10°, 0°, and 10°. The blue line represents the current angle of the PVTOL system.
This behavior can be appreciated in the virtual environment, where the angle of the PVTOL
system is maintained. The main characteristic of the control unit that commands the behavior
of the virtual system is its versatility.

5. Implementation with students

The mixed reality laboratory was used in a group of undergraduate engineering students from
the Tecnologico de Monterrey, in order to asses their motivation when working with this
platform. The group included seventeen students of the Mechatronics Engineering program.
This project has the approval of the experimental protocol submitted in December 2022 and
approved in January 2023. It is important to note that the sample used for this study
previously signed an informed consent. After the experimentation with the mixed reality
laboratory, a survey was applied to the students to measure their motivation regarding this
laboratory. The formulation of the survey questionnaire was based on similar work on remote
control laboratories (Achuthan et al., 2021; Liang & Liu, 2018; Tejado et al., 2021). The
reliability of the questionnaire used was validated in previous studies (Achuthan et al., 2021),
using the Cronbach's Alpha method and the instrument was found to be reliable (& > 0.79).
The survey questionnaire consisted of eleven positive claims, regarding the impact of the
laboratory in three aspects: (1) learning motivation; (2) comprehension without supervision;
and (3) realistic experimentation. Seventeen students answered the survey, Figure 3 shows
the scores averages grouped by aspects.
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Figure 3: Score averages of the survey claims grouped by the aspects.

The results of the survey demonstrated that, through the use of the mixed reality laboratory,
the students were motivated to learn about the implementation of control strategies on
hardware.

6. Conclusions

A mixed reality laboratory for control engineering courses was described in this work, which
combines simulations of control systems in a virtual environment and an electronic device
that functions as interface with external control units. This scheme allows students to practice
the implementation of any kind of controller, in any kind of electronic device. Moreover, the
motivation of students working with the laboratory was assessed. The measurement of
competencies development, regarding control engineering, is left as future work.
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Abstract

In order to boost students’ motivation in practicing their problem-solving skills
and give them opportunities to get feedback, we broke our CS1 course routine
with a disruptive cross-skilling activity. It relies on collaboration between
teams of students where peer feedback (using rubric) stands as the cornerstone
to design and build a solution responding to a given problem.

This paper aims at formally assessing the peer feedback process across three
activity sessions. It also highlights the different success factors supporting peer
feedback in that context through a cause and effect diagram. We show that
peer feedback fosters primary problem-solving foundations. We also discuss
its limitations, namely due to an insufficient granularity in the provided
checklist as well as a lack of transversal skills from students, making them less
comfortable with peer feedback. Although, by repeating the activity, students
could manage it better and better and take more advantage of peer feedback.

Keywords: Peer feedback; team-based learning; checklist; problem-solving,;
CS1.
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1. Introduction

In a Introduction to Programming Course (CS1) dedicated to First Year students, a particular
importance is given in teaching a problem-solving method as the resulting skills are crucial
in the long run to be able to handle new challenges (Choudhar et al., 2022). Although, in
practice, students often lack motivation during traditional programming exercise sessions,
taking lots of time to solve a given exercise and missing feedback (Sharmin et al., 2020).

To overcome that issue, the Collaborative Design and Build (CDB) activity (Brieven et al.,
2022) was deployed in our CS1 course. That activity implements Assembly Line Learning
(Rosario et al., 2020) and Team-Based Learning (Burgess et al., 2021) where peer feedback
is drawn on a checklist. To motivate that process, CDB was designed such as the reviewers
need to give a feedback as clear and as precise as possible since they will have to rely on the
productions they have reviewed to progress the solution. Previous work (Brieven et al., 2022)
has shown that students feel motivated in taking part to CDB, due to its social dimension and
its authentic aspect. CDB also appeared to boost students’enhancement in solving problems.

This paper addresses the particular focus of peer feedback, aiming to assess it and identify
how it could be optimized. This is tackled through two research questions: (RQ1) How
relevant is peer feedback in the context of CDB in a CS1 course ? (RQ2) Which prerequisites
influence the feedback process in that context 7 Answering those questions, this paper shows
that students provide correct feedback based on a given checklist (RQ1) while their capacity
to integrate it is moderate (RQ1). To explain that gap, we namely point out a lack of accuracy
of the checklist criteria and students’ difficulty in communicating. This diagnosis is
corroborated through a cause and effect diagram depicting the feedback process in CDB in
relation with other dimensions emerging from the discussion related to RQI, such as
students’ skills (not only disciplinary) or the activity parameters (like the checklist) (RQ?2).

2. CDB Activity

The CDB activity (Brieven et al., 2022) is made up of two phases: the Design (solution
design) and the Building phase (solution implementation). Fig. 1 shows how CDB is setup.

The right side of Fig. 1 (“Classroom Configuration”) illustrates that, for N participants, the
CDB activity relies on G Groups of students, each Group being split in 7 Teams (each Team
comprising S students, with S > 2). The goal of each Group is to solve T problems in a limited
amount of time. The left part of Fig. 1 draws how the T problems are getting progressively
solved, in parallel, over time, following the T steps required to frame a problem-solving
process. This conception is inspired by real professional life as, in large-scale development
projects, the different steps in solving a problem are performed by different teams.
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Figure 1. CDB generic set-up in the particular instance of two students per Team (S=2).

Going into more detail, at the beginning, each Team receives and gets responsible for one
problem. For a given problem, the T steps are sequentially addressed, each Team being busy,
turn-by-turn, with a specific one. At the end of each step, each Team work moves to the next
Team, clockwise, similarly in each Group, as depicted by the plain arrows (Fig. 1, right part).

Then, a transition period is dedicated to allow each Team (reviewers) to report a feedback
about the production provided by the previous Team (submitters). During that period, every
Team holds two roles in parallel. For instance, Team 2 is reviewer of Team 1 (as expressed
through the dashed arrow (Fig. 1, right part) linking the reviewers to the submitters) while it
is submitter of Team 3. Note that the motivation behind that feedback loop is to limit the
impact of a “poor quality work™ on the next productions that are based on the previous ones.

Figure 2. Checklist related to the first step.
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Table 1. CDB parameters values.

Session N G T S

1 63 10 | 3| 2o0r3
2 49 8 3| 2o0r3
3 48 8 3 2

The feedback is based on a rubric checklist (Bharuthram & Patel, 2017), as shown in Fig. 2.
The first column lists the criteria a step output should meet. They are picked from the rubric
supporting the course evaluations. In CDB, they are kept quite general, as the purpose is
making students responsible for putting forward a solution rather than gradually disclosing it
through the criteria. The next two columns allow each Team to specify whether a criterion is
checked or not and attach comments to it. Once filled, the checklist is returned to the
submitters who should adapt their work based on the boxes and comments in the checklist.

3. Method

Over the semester, three CDB sessions were organized, with an increasing complexity of
problems to solve from one session to another. It is worth mentioning that participation was
not mandatory. Table 1 summarizes the different paremeters values for each CDB session.

We collected data during those three sessions. In particular, on the one hand, an anonymous
survey was addressed to students at the end of each session. Every survey included Likert
scale questions, related to different aspects of the activity. On the other hand, all students’
productions and feedbacks were collected and analysed afterwards. More specifically, first,
each step production was qualified as reliable enough or not to support further the solution.

\Z |L_egem: []=o0 Dzl|
[ |
Reviewers Educational Team | Eeedback Correctness Rate | Improvement Rate
Box Bl B2 B3 P ip; =(Bl==0 && B3,==1)
. . fei= (B1==B2;)
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Y1 (Bleg ==0)

Figure 3: Illustration on how feedbacks were evaluated by the education team.
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Next, each reviewers’ checklist (reflecting the feedback) (see Fig. 2) was assessed. Fig. 3
depicts that process through a matrix in which the first column lists the C criteria related to a
given step (each one being labeled c¢;). The next column contains the boxes selected by the
reviewers. Those are compared to the ones checked by the teacher (referred by the column
“B2”) used as benchmark to derive the Feedback Correctness Rate (FCR). Finally, the last
column represents the checklist filled from the refined solution. It allows to compute the
Improvement rate (IR), measuring how much the reviewers’ feedback conducted submitters
in meeting the unchecked criteria. For both rates, closer to 1 the better, closer to 0 the worst.

4. Results and Discussion

Fig. 4 exposes a cause and effect diagram where peer feedback is evaluated in CDB (RQI).
Then, the factors a successful feedback loop relies on are distilled (based on inferences
emerging from RQ1 and the surveys’ outcomes), classified, measured (on the grounds of
students’ views, at each session), and put in relation with each others (RQ2). Those links are
quantified through the Pearson coefficient and its corresponding p-value.
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r=0.3, p=1.62e- \
- | ¥ -
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Figure 4. Cause and effect diagram depicting the feedback process in CDB.

Neither agree or disagree
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4.1. (RQ1) How relevant is peer feedback in the context of CDB in a CS1 course ?

Considering the main frame of Fig. 4 (“Peer Feedbacks”), first, it shows that students seem
quite mitigated about the relevance of the feedbacks they received during the first sessions.
However, from the second to the last one, 30% of students found it richer, which is consistent
to how comfortable they felt in integrating the feedback, rising from 49% to 72%. To further
corroborate students’ perception, it was put in perspective with results derived from their own
productions and feedbacks. There, in contrast to students’ opinion, a constant high FCR was
computed. That overestimation with respect to students’ opinion may be due to the fact that
students missed tags in their production and comments as more accurate guidance. Those two
feedback components were not involved in the FCR computation while they were taken into
account in students’ view. This explanation gets confirmed by noting that, over all the filled
checklists, only 10% of criteria had a comment on the side. That may have prevented students
from clearly identifying and fixing their gaps, especially those related to more complex
criteria. Finally, the distribution of students behind each FCR mean is provided in Fig. 5a.
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Figure 5. Cumulative distribution of students (a) emitting a correct feedback and (b) improving from a given
feedback.

It namely shows that, for the three sessions, 60% of reviewers checked at least 80% of the
criteria correctly. It substantiates the gap between how submitters perceive the feedback and
the actual feedback correctness in terms of checked boxes. In response to that, the list of
criteria could be refined to tight better the expected solution (although it should not disclose
it) and the reviewers should develop their feedback further too (through more comments
typically). Next to this, Fig. 3 illustrates that the average IR remained limited (less than 30%)
across the two first sessions but got better in the last one (reaching 46% (+ 20%)). However,
the large confidence interval related to that last result reflects the heterogeneity of submitters’
perception in adapting to the feedback. That heterogeneity is distilled through Fig. 6b
depicting that 25% of students did not improve at all, 35% improved on 50% to 80% of the
criteria that were not inially met and the rest of the submitters standed in between. More
generally, considering the three sessions, it can be noticed that submitters are likely to
enhance from the feedback, but remaining gaps are persisting. Possibly, some students were
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missing time in tailoring their solution. Those results get consolidated seing the proportions
of reliable refreshed production being above the average. However, they do not reach top
values, which confirms that further refinements are still needed and suggests that students
may lack problem-solving skills. It also converges to previous findings stating that feedback
intervention shifts the attention away from the task itself and closer to the self (referring to,
e.g., motivation, critical-thinking, communication) (Kluger and DeNisi (1996)), which is also
partially highlighted through RQ2. From an evolution point of view, the proportion of reliable
productions rises from 58% to 65% over the sessions despite the last session proposed harder
statements, which emphases the production quality improvement over the CDB sessions.

4.2. (RQ2) Which prerequisites influence the feedback process in the context of CDB?

Let us now strengthen the inferences stated in Sec. 5.1 by studying the factors assumed as
influencing peer feedback. They are grouped in categories defined upon “Peer Feedbacks” in
Fig. 5, and ordered based on how they impact on each others. Typically, students’ “Skills”
influence the way students handle the activity parameters (included in “Activity
Management”). Then, student’s ability to build and digest a feedback depends on the quality
of the submission as well as how comfortable they are in managing the activity and
mobilizing their skills.

In practice, all the components belonging to the three upper floors follow a similar trend than
the feedback dimensions, getting better and better managed by students across the sessions,
except the problem-solving skills. It is likely due to the nature of the problems that had to be
tackled with a more formal angle students were not used to yet in the last session. Although,
thanks to better transversal skills (Borova et al., 2021), students could counterbalance that
difficulty by dealing better with the activity itself. More precisely, first, 80% of the students
were initially struggling in fitting to the timing and, eventually, 50% were still facing that
issue. That last proportion partially explains why the IR remains under the average : likely,
besides some misunderstanding of the feedback submitters received, they lacked of time to
analyze and integrate it. Next, the criteria of the checklist sounded missing accuracy for about
half of the submitters (although their perception got more moderate), which comforts the idea
that criteria should be refined. Finally, prior to that, students improved in collaborating with
each others by communicating better and feeling more comfortable in analyzing the
submitters’ production, allowing them to deal better with the activity itself and, eventually,
manage peer feedback, as underpinned through the positive correlation between those factors.

5. Perspective and Conclusion

To wrap up, CDB implements peer feedback embedded in a real-life scenario where students
get responsible for sequential tasks on successive problems. To solve them, they need to give
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their best contributions,by providing valuable feedback and by shaping their outputs using
feedbacks they receive in order to consolidate their ground and the ones of their reviewers.

In practice, in the context of CDB, students are quite good at identifying gaps in submitters’
productions by relying on a checklist. However, digesting a feedback from reviewers appears
more difficult (as also raised and deepened in other studies (Carless & Boud, 2018)). This
paper explains that gap through three main reasons. First, students have difficulties in
managing the limited time allocated to peer feedback. To overcome that, one could split the
feedback loop period in two subparts to make sure students do not spend the whole period in
building the feedback. Next, some criteria of the checklist lack of accuracy. Finally, most of
the reviewers do not spontaneously distill them through further explanation, they only check
boxes. In response to that, on the one hand, some criteria could be detailed and, one the other
hand, students could improve their transversal skills that play a key role in peer feedback at
both sides. Over the three CDB sessions, students felt more comfortable with respect to those
last factors, which got reflected on the feedback process itself and the final productions
quality. It confirms that CDB stands as an essential building block in our teaching methods,
giving to students the opportunity to train transversal skills and learn from peer feedback.
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Abstract

What challenges does virtual collaboration pose to fundamental conditions of
collaborative work such as building relationships and trust and establishing
balanced participation? We approached this question in a virtual seminar in
transdisciplinary Public Art across six international universities, with funding
from the German Academic Exchange Service (DAAD) International Virtual
Academic Collaboration (IVAC) program. Together with our partner
institutions and accompanied by an intercultural facilitator, we established a
collaborative methodology for teaching and learning. As means of
participation and relationship building, we developed a two- step method for
matching student teams and used collaborative tools such as playful exercises
and open agenda meetings. We conducted a qualitative study to monitor the
collaborative process throughout the course. We held semi structured one-on-
one interviews with fifteen students and analyzed their written reports. The
results illustrate how our methodology supported the students’ collaborative
creative practices. Additionally, we describe challenges and consider possible
solutions.
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1. Introduction

Since the outset of the COVID-19 pandemic, online teaching has gained substantial
importance in higher education. While technical tools and solutions have quickly developed
and improved (Garcia-Morales, 2021; Carrruana Martin et al., 2022), scholars have worked
to retain the social importance of relationships, trust and care in online teaching
environments. As Burke and Larmar (2021) review, students in online courses are more likely
to experience isolation and loss of a sense of identity and personal engagement with other
students and teachers than they are in face-to-face classes. In online education, opportunities
for casual encounters, personal exchange and spontaneous feedback are reduced. Recent
studies suggest that an environment for collaboration should be purposefully designed and
facilitated (Herrera-Pavo, 2021; Uukkivi et. al. 2022). Herrera-Pavo (2021) reviewed studies
on social and educational factors as a basis of virtual collaboration in higher education and
proposed that teachers assume not only the role of educators but also of mediators.

We designed a virtual teaching collaboration, with a focus on social qualities. In the realm of
interdisciplinary creative practice, our aim was to create an environment for participation and
free experimentation. We followed the extracurricular aim of forming a community of
practice in socially engaged public art. In the spring and summer of 2022, six international
universities co-developed and realized the joint seminar called “Public Arts Garage”,
integrating perspectives from artistic research, performative art, architecture, anthropology
and literature and language. The partnering universities included Bauhaus-Universitit
Weimar, Concordia University Montreal, Rennes 2 University, Queen’s University Belfast,
University College Cork and University of Barcelona. The project served as a prototype
within a newly founded international graduate school on creative approaches to public space
(GS-CAPS). Students were matched across different countries and disciplines to develop
artistic projects in virtual exchanges that took place in public spaces in the respective
locations. Due to different academic schedules, the seminar was divided into two cohorts —
one with five and one with three partner universities — that followed the same basic
methodology. We followed an idea of deep collaboration, guided by our intercultural
facilitator Susanne Wille, who accompanied the entire process including course design and
moderation during the sessions. Her approach was informed by a relational understanding of
cultural complexity (Baumann Montecinos and Griinfelder, 2022) and focused on the quality
of attention and intention (Scharmer, 2016). With her support and with participation of all
partner institutions, we established a collaborative methodology, consisting of a two-step
process for matching student groups and collaborative tools like playful exercises and weekly
open-agenda meetings. In this qualitative study, we investigated what drove the collaborative
processes in the student groups, how our methodology supported these processes and what
challenges emerged in virtual group work.
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2. Methods

The data collection was undertaken as a means of evaluation and as part of the lead author’s
doctoral thesis. The qualitative study focused on results that describe social qualities and
pedagogical methods as a basis for virtual student group work. The data consists of interview
transcripts, fieldnotes and written reports produced by the students. Semi-structured, one-on-
one interviews were held (Brinkmann and Kvale, 2018), lasting between 45 min and one
hour. An interview guide was designed using open-ended questions about the participants’
experience during the course. Follow-up questions were used to delve deeper into relevant
aspects (Flick, 2007). The data were analyzed with an inductive approach, allowing findings
to arise from the data through initial and focused coding (Charmaz, 2014; Saldada, 2015).

Fifteen students participated in the study with informed consent. Participation comprised of
an interview and analysis of reflective reports produced during the seminar. A request for
participation was sent to all 51 students. Additionally, individual requests were sent to
participants who had the most relevant experience in the subject (Flick, 2007). The final
selection included students with particularly positive or negative experiences in their group,
students who dropped out and students who had experienced both cohorts of the seminar.

The authors were at the same time initiators, coordinators and co-teachers in the seminar.
Being involved in multiple roles provided profound insights, while it could be seen as a
limitation of bias in the study. The researchers were sensitive to potential conflicts of interest.

3. Results

The interviews revealed how students connected to their groups and how they collaboratively
developed projects. We could confirm that our methodology was able to support group
formation in a way that students felt connected and could develop creative work through
virtual exchange. Additionally, we identified challenges that emerged and considered how
these could be met in future collaborative projects.

3.1. Matching method to build positive group relationships

Our matching method supported the formation of teams that were able to develop positive
dynamics and more or less equal commitment to collaboration. Positive experiences were
reported in groups where students found commonalities such as similar personalities,
interests and cultural backgrounds.

Most of the students had not met before even if they were enrolled at the same institution.
For supporting the formation of groups across the international partner universities, we
developed a two-step matching process consisting of a kick-off workshop and a survey. The
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kick-off workshop was held in a virtual' meeting space. Students worked on creative tasks in
small groups in different constellations. They brainstormed about connecting features in
public spaces, such as bodies of water or public monuments, between their home countries.
The results were then presented to the whole cohort. The aim was to foster curiosity and
interaction as an alternative to customary introductory rounds, which often promote self-
presentation. In the second step, the participants filled out a survey as a basis for the teachers
to build groups of two to four students for the seminar project work. The participants were
asked to name preferences for potential team members. Furthermore, they were asked open
questions about their expectations and skills they would like to share, followed by ranking
questions about experience in creative collaborations and digital exchange. Finally, questions
about expected time commitments and learning styles were included. In the selection, priority
was given to the choice of potential group members, followed by the other questions in the
order as listed above. All groups were mixed across institutions and disciplines. 60 percent
were mixed across academic levels of MA and Ph.D. based on our survey, at least one student
in each group was experienced in collaborative work and virtual exchange, so that other
group members could benefit from this experience. Our intercultural facilitator helped design
the matching method and moderated the kick-off workshop. As non-subject-specific teacher,
she was in a neutral role and could thus fully focus on the aspect of building relationships.

Through initial coding, we recognized that most participants highlighted positive experiences
regarding their relationships in the groups. With focused coding, we determined what made
the experience positive. Eight participants of both cohorts emphasized a sense of openness
for equal participation. For example, they felt that there was “room for change” to bring in
ideas and that the group members would “listen” which made it “easier to share”. Two of
those students remarked team spirit, describing that they were “tied together as a team” and
experienced “some sort of synergy that you can't really organize or assume from the
beginning”. Others mentioned “trust”. Importantly, in many cases positive experiences of
group constellations in both cohorts were reported as mostly being related to commonalities
that the participants identified in their team-mates. One participant depicted that their group
had similar “personalities”, others told that they shared a similar “worldview” and “that we
think about the same things at the moment.”2. Four of the students from three different groups
emphasized cultural background as a connecting factor. For example, a student from
Germany suggested that their group worked well together “maybe because of culturally being
congruent, being kind of from the same place”. This group consisted of three partners who
lived in Germany, Canada and Brazil, while sharing a Latin American heritage. They were
able to use this commonality to co-develop a performance for different public spaces. They

1 An exemption were the students from Canada in the second cohort, who met in a hybrid setting in a room.

2 Original quote in German: “dass wir uns gerade um die gleichen Dinge Gedanken machen.” (Translation by the lead author)
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chose the topic of sharing dreams, because the group could relate to the topic from their own
cultural backgrounds. They were ‘feeling very close culturally to the importance of the
dream space” and were “very aware of what this means to indigenous communities, to

>

indigenous cultures in Latin America.’

The interdisciplinary seminar across six international universities offered multiple ways for
students to benefit from differences like different disciplinary backgrounds, academic levels
and cultural environments. At the same time, differences were accompanied by challenges,
like working across different time zones and learning cultures. While collaboration entailed
embracing differences and learning from each other’s diverse experiences, ideas and
approaches, our data show that fruitful creative group work was essentially supported by
elements of commonality. Herrera-Pavo (2021), has argued that virtual group work is more
likely to succeed if the group shares common interests. Our results confirm this finding while
our case additionally involved the factors of personality and cultural commonalities. The two-
phase matching process was a helpful instrument. Even limited to virtual meetings,
participants were able to find fellow students with whom they felt connected. The findings
offer a way to refine this method, by more consciously addressing important commonalities.

3.2. Collaborative tools for developing creative group work

One of the most rewarding outcomes of the collaboration was reported when the group work
led to new and surprising results. Next, we consider how the collaborative tools of “playful
exercises” and “Maker’s Lounge” meetings supported this outcome.

Throughout the seminar, playfulness was used to encourage curiosity, leaving known paths
and creating new ideas together with others. In the first cohort of the seminar, Maruska
Svasek, a partnering professor from Queen’s University Belfast, developed a game that the
student groups were asked to play. They explored public spaces based on an experiment of
playful ethnography (Svasek, 2019). In the second cohort, students were encouraged to
design their own playful exercises in reference to “unlearning exercises” used in a
collaborative course (in-person) at the Academy of Fine Arts Vienna (Baldauf, 2016, p. 169).

In the first round of coding the interviews, it appeared that some students emphatically
highlighted positive experiences when they were improvising together in their groups.
Different participants pronounced that they “clicked” together, that they had a “magical time”
discovering “surprises”, and one even described the experience as akin to being “on the
biggest high”. In focused coding, we became aware of reports of seven students from both
cohorts, who experienced rewarding moments in their collaboration when they came upon
surprising new ideas through collective improvisation. Some students pointed out that the
playful exercises helped them to improvise together. In the second cohort, a student from
Northern Ireland declared that using games “was really fun” and “added a different kind of
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approach”. A teammate from Canada remarked that it “brought up a lot of new avenues”. In
the first cohort, some groups developed their final seminar projects based on their playful
exercises. The written reports of two students from Germany and Northern Ireland illustrate
how this game helped them to collaboratively develop a project. The pair reached a dead end
with their initial approach and used the game to recalibrate. Initially, they worked on the base
of a previous project from the German partner, creating posters that addressed issues of
climate change. The student from Northern Ireland felt unsure working with posters as artistic
medium and wrote: ,,I believe, for both of us there was an instability in the concept.“ After
they had exchanged some drafts, the German student “found it difficult to work on this
graphic design task at a distance.” Hence, the pair gave up the poster idea and developed a
new collaborative project. The German student recalled that “The playful task (...) gave us
the important impulse.” The task was an explorative walk through the students’ respective
cities letting the dice decide the direction. They set rules for where to start and what to do
during the walk. Their rule was to document plants growing in the cracks and corners of the
cityscape. From this experience, the German student noted that it became “clear that the real
recipients of our public art should be the uninvited flora in the streets.” Instead of posters,
the group created a performance, addressing plants with messages and poetry. The game
encouraged the partners to develop a creative group process even through remote exchange.

The case of the two students from Germany and Northern Ireland also illustrates the role of
another collaborative tool developed for the seminar, a weekly open agenda meeting called
the “Maker’s Lounge”. When the student from Northern Ireland was in doubt about the
group’s first poster idea, she was not immediately able to exchange her concerns with her
team-mate due to timing issues and shaky internet. Thus, the student attended the Maker’s
Lounge, where she was reassured by teachers and peers to reconfigure and to embrace the
playful exercise for new ideas. This case was typical for the role of the Maker’s Lounge in
the seminar. The weekly two-hour time slot was a reliable opportunity to exchange ideas
outside of the regular sessions. It served as an important instrument of feedback and enabled
a facilitation role of teachers as suggested by Herrera-Pavo (2021). Additionally, some
students from both cohorts declared that the meetings gave them orientation in the course. A
student from Canada in the second cohort told that when she “wasn't sure (...) what was most
important for me (...) it was always grounding, when we got together and had conversations
about it.” Burke & Larmar (2021), report that feelings of isolation and disorientation are
more likely to emerge among students in online settings than in-person. The Maker’s Lounge
was a connective feedback instrument that helped strengthen bonds and provide orientation.

3.3. Challenges

While many groups recounted positive experiences, some challenges emerged, and some
students dropped out before the seminar ended. Not all challenges and dropping out were
related to group work. However, some findings were pertinent in the context of this study.
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Interviews with students who dropped out showed that asymmetries in leaving and staying
within one’s own comfort zone created negative experiences of unequal participation. In this
practice-based seminar, two students from Germany in the second cohort especially felt that
they had to work outside their immediate fields of interest and their artistic media, while their
teammates did not. One of them affirmed that “this is really not my safe ground” The student
used to work with objects and “do things in the streets”, while her group worked fully
digitally. The student “liked that a lot”. However, she added: “it was difficult because I felt
so far away from the things I was used to. So, for me, it was really hard to connect with
them.” The other two members were also on a higher academic level. As the group worked
in an area that was very familiar for those two, the younger student with less practical
experience felt isolated and demotivated. Another student from a different group reported a
similar problematic. She also worked object based, while her group designed a performative
experiment. The researcher’s fieldnotes recount that the student normally felt comfortable
and “would take the lead in such group situations”. In this group “she did not feel qualified
to do so because she was working outside of her strength in fields that her teammates were
more qualified in and she was ‘not a specialist’ in.” The seminar demanded students and
university staff to master multiple challenges including working remotely with public spaces
across different countries. Not being able to work in one’s own fields of interest and artistic
media created additional challenges for the two participants quoted above. The asymmetrical
situation that their teammates were working in their fields and media was experienced as a
barrier to equal participation. Instead of benefiting from the others’ expertise, the students
felt intimidated and did not see a way of meaningfully or equally contributing.

4. Conclusion

In our seminar, similar personalities, interests and cultural backgrounds were essential
preconditions for fruitful creative group work in an international virtual setting. Our tools
helped students from different backgrounds to develop meaningful and rewarding
collaborations and provided orientation. In some cases, negative experiences emerged when
group members asymmetrically worked within and outside their fields of interest and artistic
media. This challenge can be met by monitoring and mediating asymmetries in group
processes. With a focus on social factors of collaboration and with attentive support of a
facilitator, the seminar established relationships among students and faculty, some of which
are still lasting and have led to follow-up projects. This indicates an important first step for a
community of practice to form and to establish virtual exchange in public art.
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Abstract

Collaborative learning is an advantageous pedagogical strategy to include in
e-learning. In this study we aim to demonstrate a methodology created to
implement this strategy in an undergraduate student population. We will
present our findings from running this experiment in two scenarios, namely an
in-person environment and a simulated remote environment. We analyse the
impact this methodology has on students understanding of the topic along with
how their assessment compares to their peers in a previous year. We also
analyse the different perception of personal and collaborative work in both
scenarios. We conclude that this methodology is effective in increasing a
student's understanding of the work being assessed and contributes to an

increase in students' assessment grades.
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1. Introduction

The exponential rise of accessible e-learning recently has brought forward many different
types of strategies and methodologies. Turlaram (2018) discusses that there are several
variables that contribute to the success of an e-learning strategy including technological
awareness of students, general mathematical ability, and teacher competence. Mhouti et al.
(2017) consider how the use of Web 2.0 can be integrated into e-learning practices and how
collaboration, not only between students, but between students and teachers, is crucial. They
do however report that this aspect of collaboration is usually difficult to achieve if the
contents presented are not adapted to the context of collaborative e-learning.

Active learning engages the student and enables the knowledge to be cemented with practice
and understanding. When creating an e-learning methodology, it is essential to consider how
a student's perception of a task changes in an offline, hybrid and fully remote scenario. Jensen
et al. (2017) contribute that e-learning can only reach the same benefits as traditional teaching
if an active learning approach supports it. In comparison to passive learning, where students
absorb information from a lecture or tutorial, active learning places an effective outcome on
the effort put in by the student. Khan et al. (2017) state that integrating active learning into
course materials is crucial to engage students, regardless of the learning environment. They
acknowledge that when it comes to online courses, an appreciation of the unique approaches
to active learning is required.

Motivating the student to the same standard as in-person teaching in a hybrid or fully remote
environment can be challenging but it is essential to the student's development in the course
material. Collaborative e-learning, as a strategy, enables students to have motivational
benefits from social interactions with their peers, even when remote. Collaborative learning
as a strategy enables students to relay and gain information from their peers and put into
practice the theory that they have learned passively. Each student is different, but many who
participate in e-learning positively display similar traits. Punnoose (2012) found three
personality variables positively influence students when it comes to e-learning, namely a high
level of conscientiousness and extraversion along with a low level of neuroticism. This study
aims to foster these traits by means of collaboration and social interaction.

This paper aims to contribute to research around introducing an active e-learning strategy to
higher education students. We have focused in this study on how active learning can be
facilitated through e-learning and looked at what role collaborative learning plays within that.
This study will include a deeper dive into understanding what methodology creates the best
learning environment for an e-learning study group, and how that methodology can be
replicated outside of one subject. For this study, we have focused on computer science
students at the start of their respective degrees, where we have incorporated active learning
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components within weekly laboratory assignments as a crucial part of their learning
experiences.

One priority of this study was to innovate and build upon current educational practices.
Students' typical laboratory work involves completing a set list of coding problems, where
the majority are released at the beginning of the week and can be completed at home. A
further one or two problems are released within the set laboratory time; these are considered
more challenging than the initial set. While this work is active learning, the addition of
collaborative learning allows students to discuss problems and difficulties they are having
with their peers and encourages students to explain their work clearly and concisely.

Introducing a mobile/web application has enabled students to keep a digital log of their
discussions and notes. Utilising tools such as this is integral to innovating the teaching and
learning experience as the expectation to be technology literate within the workplace is ever-
growing. Roehl et al. (2013) conclude that “one's adaptability to new technologies is crucial
for graduate students to succeed in the workplace.” This underlines the need for the provision
of technology-infused learning environments at educational institutions, where their
pedagogical benefits have been identified. Many workplace tools involve a collaborative
element, be it paired work or online communication. Building these skills within the
classroom helps set students up for success and create a well-rounded workforce.

2. Methodology and Data Gathering

2.1. Methodology steps

This study aimed to understand how students collaborate with coding problems in offline and
emulated online environments. To achieve this goal, we designed a strict set of parameters
for both settings, as follows:

1. Group Size: A group size of 4 students was used.

2. Access to Questions: Students were only given access to the coding problem, for the
collaborative session, at the beginning of the session.

3. Review Time: Students were given 10 minutes to review the question and write
notes on the topic.

4. Group Discussion: Students were placed into groups and given 20 minutes to discuss
and create a robust pseudo-code algorithm to answer the question.

5. Assistance: Students were allowed to ask for help from a lab demonstrator in the
final 10 minutes if they needed help understanding the problem.

6. Survey: Once the session was finished, students completed a survey describing their
experience with the session and how helpful each section was in completing the
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algorithm. The survey also requested information on the student's background and
their contributions to the discussion.

The experiment was run in two separate scenarios:

(1): In-Person, students were face-to-face and expected to communicate and write down
information on paper. (2): Simulated Online, students were asked to communicate in the
simulated online scenario through a web/mobile app. They were expected to discuss the
problem and ideas they had for a solution through text chat in the app.

After completing the session, the algorithm was looked over by an experienced demonstrator
in both scenarios, and the students were provided feedback on their work.

2.2. Data gathering

In this study, data from 3 distinct student populations were selected over a 12-month period.

1. Group 1 - Undergraduate students in their second semester of university. (n = 476)

2. Group 2 - Higher diploma students in an accelerated introduction to programming
module over three weeks. (n = 47)

3. Group 3 - Undergraduate students in their first semester of university. (n= 570)

Group 1 and Group 3 undertook weekly lab assignments, where a new topic was assessed
each week. Due to the accelerated nature of the content that Group 2 was receiving, they had
multiple lab sessions within a week. For the purposes of this paper, we will report Group 1
and Group 3 in a weekly fashion and Group 2 in a session fashion.

To evaluate the effectiveness of the collaborative sessions, we used an initial survey!
(https://forms.office.com/e/MbS9vWMsO0T) with 12 different items representing a student's
background, administered in the first week of the study with each group. Participants
provided information on their education, parental education, gender, and geographic
upbringing, as well as questions on their perception of collaborative learning.

A follow-up survey” was administered within each weekly session, gathering information on
the session itself. Participants in the weekly follow-up surveys provided information on their
perception of the session, including their understanding of the topic at the beginning of the
session versus the end, how effective the group work was on a scale of 1-10. They were also
asked about how effective the solo work was on a scale of 1-10.

1 https:/forms.office.com/e/MbSO9vWMsOT

2 https:/forms.office.com/r/7xmmNHcbnD
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In total, we received 2341 completed surveys. They were broken down as follows:

1. Group 1 - 571 surveys over four sessions. (202 initial, 369 weekly session)
2. Group 2 - 122 surveys over nine sessions. (15 initial, 107 weekly session)
3. Group 3 - 1648 surveys over seven sessions. (233 initial, 1415 weekly session)

Group 1 took part in the in-person experiment, while Group 2 took part in a simulated online
experiment. Group 3 completed the experiment in both an in-person and simulated online
scenarios. For Group 3 the students were divided into two groups: a larger group of 540
students who took part in the session in person and 30 students who utilised both in-person
and simulated online sessions throughout the seven sessions.

3. Results and Discussion

To determine the effectiveness of this e-learning strategy, we investigated three factors of the
student's learning experience. These were:

1. Did the student find the collaborative session useful in increasing their knowledge
of the topic?

2. Did the personal or group work affect the students' understanding of the problem?

3. Did the students’ grades improve compared to those that did not utilise collaborative
learning sessions in the previous year?

3.1. Group 1’s findings

We first introduced this methodology to a cohort of undergraduate computer science students,
Group 1, after the midpoint of their semester. We have chosen to exclude this data from our
final conclusions as it depicts data from the methodology running in a much less strict
environment and we could not conclude whether these changes had an impact on the
experiment. This group was, however, instrumental in helping to refine the methodology for
Group 2 and Group 3. From the feedback we did gather, we know this group had a positive
perception of the methodology and could see the benefit it would provide in the future.

3.2. Usefulness of collaborative session

We wanted to gauge the students’ perception of the usefulness of collaborative sessions
within their weekly laboratory session. Figure 1 presents the average perception of how
useful the students in Group 2 found the sessions throughout the experiment. The average
response was 7.6 out of 10. The perception of usefulness fell to 6.6 at the midway mark before
recovering to its highest in session 8. In general, we can see that the perception was positive
and is something the students identify as valuable.
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Figure 1. Group 2 students' average perception of session Figure 2. Group 3 students' average perception of
usefulness over a 9-session period. session usefulness over a 7-session period.

In relation to Group 3, despite there being a large spread of values week to week on the
students' perception of how useful the collaborative learning sessions were, it can be seen in
Figure 2 that overall, the students found the session helpful and gained both knowledge and
confidence in the topic they were working on. In the initial two weeks, the average perception
was scored at 7.25 and 6.1, respectively. The average then balanced towards 5.7 as the
students grew used to the sessions taking place.

When asked “how helpful did you find the session”, it can be seen in Figure 3, that for each
week a minority of students rated the session as having a low impact on their knowledge of
the topic, peeking in week 5, with 25.1% of respondents giving the session a low rating. The
inverse of this is that at least 74.9% of participants each week found value in completing the
session. During Week 1, 70.1% of participants ranked the sessions highly, which fell to 42%
by week 7. Week to week, the level of difficulty in the sessions' problems rose gradually, and
students' technical skills increased as they built upon past topics.

Variable High rating 10 -7 Mid rating 6.9 — 3.1 Low rating 3 -0
Week 1 83 27 7
Week 2 80 61 30
Week 3 77 84 52
Week 4 64 64 36
Week 5 53 57 37
Week 6 62 54 23
Week 7 53 47 26

Figure 3. Group 3 students’ perception of the usefulness of the session over a 7-week period.

3.3. Preference for session work type

In relation to a preference of the type of session work within Group 2, either personal work
or group work, the preference seemingly varied widely from week to week, as shown in
Figure 4. The average response was 46% in favour of personal work and 54% in favour of
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group work. Due to the lack of eye-to-eye social interaction, seemingly the students felt little
difference between the two.

Figure 4. Group 2 students' preference of session work personal vs group.

For Group 3, students mostly preferred to work in their group's week to week. The largest
variance in responses received was in week 7, with a difference of 47.9% between the two
options, as shown in Figure 5. The smallest difference occurred on week 4, with a difference
of 13.5%. The results, in general, follow a parabolic curve with the precipice at week 4. There
was a consensus that the group work benefited the student the most. The mid-term break
scheduled after week four may have impacted the students' motivation to engage with their
classmates and gain more benefit from their discussions.

Figure 5. Group 3 students’ preference of session Figure 6. Group 3 students’ Grades in 2022 in

work personal vs group. comparison to 2021.

3.4. Comparison with previous years’

The data presented in Figure 6 shows the average score of students in the module, where
100% means they got the answer fully correct, and 0% means they did not receive a grade
for the lab. We identified an increase in the average grade of a student who participated in
this study compared to their peers who took the same module in the previous year. Excluding
week 6, the 2021 average grade was 1.4% higher than in the 2022 cohort. When comparing
student grades with students in previous years, we need to do so with care and note a threat
to validity around this. It is worth noting that for this analysis, the lecture content remained
the same year by year, along with the lecturer delivering the content and the content covered
in the labs.

Figures 3 and 7 show that students' confidence in their understanding of the topic can be
mapped to the average grade received each week. A higher perception of understanding
correlates with a higher grade received overall.

235



Introducing collaborative learning strategy in a hybrid and traditional undergraduate laboratory

4. Conclusion

The introduction of a collaborative learning strategy drives engagement and motivation in
students to discuss issues with their peers, and consequently gain a greater understanding of
the solution to the problem. Our work has shown that most students prefer to work within
groups compared to on their own, when it comes to solving technical problems in an in-
person session. In an online session, students are more evenly balanced in their preferences.

The grades of students have marginally increased in previous years when this collaborative
learning strategy was implemented. Again, we present this result with care, cognisant of the
inability to correctly compare distinct student cohorts.

The perception of the usefulness of such a collaborative learning approach fell to its lowest
around midway through the module for both in-person and online students. The use of a
simulated online medium to utilise this strategy has been successful and opens future work
opportunities in re-examining this experiment in a fully online format. In a fully online
scenario, it is important to provide adequate social interaction features to ensure students get
the most benefit out of the collaborative work possible.
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Abstract

The COVID-19 pandemic has shed light on the persistent disparities in the
Italian education system and the urgent need for inclusive education. This
study focuses on the crucial role of university training programs in addressing
the issue of school dropout and promoting inclusiveness in the education
system. The University of Turin has taken a pioneering approach by launching
programs for secondary teachers and social educators aimed at providing
them with the necessary skills and competencies to design and implement
effective inclusive educational interventions. The university has also
established partnerships with other organizations to further foster the culture
of inclusiveness in the region. The programs offered by the University of Turin
serve as a model for bridging the gap between inclusive theories and socially
just practices, paving the way for a more equitable and inclusive education

system.
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1. Introduction

In Italy, a comprehensive reform of teacher training programs is underway to meet the
demands of a changing society. This is especially crucial given the challenges posed by the
COVID-19 pandemic, which have further exacerbated existing disparities in the education
system. According to the Italian National Institute of Statistics [ISTAT] (2022), students from
socio-economically disadvantaged backgrounds, those who speak a different language, or
those with disabilities still face difficulties accessing and participating in school activities.
This is reflected in the rising rates of school dropouts and failures, as well as declining levels
of learning (AGIA, 2022; Save the Children Italia, 2022).

A 2016 report from the OECD [Education at a Glance] revealed that Italy has one of the
lowest rates of educational mobility in Europe. Only 8% of young Italians between the ages
of 25 and 34 whose parents did not complete upper secondary school obtain a university
degree, compared to the OECD average of 22%. The percentage rises to 32% among young
people with parents who have completed secondary education, and 65% among those with
parents who have a university degree. These figures demonstrate the persistent impact of
socio-economic status on educational outcomes, which the OECD refers to as a "lottery of
nature".

It is also important to note that equalizing action of the school can only be effective if pupils
from different socio-economic and ethnic backgrounds have equal access to the same
schools. If school segregation is high, the school may be formally open to all but not equally
accessible to all students, thereby limiting its ability to provide equal opportunities (Caritas,
2022; Pacchi & Ranci, 2017; Ranci, 2019).

In addressing the issue of exclusion in education, it is crucial to consider various factors
beyond socio-economic conditions. For example, factors such as belonging to ethnic
minorities, having a disability, or being female, can contribute to marginalization and reduced
educational opportunities (Migliarini et al., 2022). To mitigate these challenges, it is
necessary to provide teachers with theoretical and practical tools that are suitable for their
daily work environment (Tino & Fedeli, 2015). Additionally, social educators must also be
equipped with up-to-date and relevant skills, as they play a crucial role in supporting students
with disabilities and collaborating with classroom teachers. By employing workshop-style
didactics that emphasize student participation, both teachers and social educators can
effectively enhance the learning experience. Ultimately, the objective is to not only
strengthen the theoretical and operational abilities of teachers and educators, but also promote
inter-professional collaboration and exchange, resulting in more comprehensive and
impactful educational interventions.
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2. Enhancing Competencies of Educational Professionals: Addressing Gaps in
Training for Inclusive and Equitable Education

According to several studies on the competencies of educational staff (Sharma, 2012; Caena,
2011; OECD, 2019), the implementation of training programs that specifically target these
competencies is crucial for promoting inclusive educational practices. This shift in
perspective moves away from the notion of "fixing" differences, and instead aims to empower
pupils to become critical individuals who can live and participate as conscious citizens.

Unfortunately, many teachers continue to have a rigid and unchanging approach to their
teaching methods, which can hinder the creation of inclusive classrooms (Aiello et al., 2019;
Mura & Zurru, 2019). Without proper training, teachers can perpetuate inequalities and
struggle to provide educational opportunities for students with special needs (Fiorucci, 2019;
Romano et al., 2021). This is particularly concerning in Italy, where at the moment there is a
lack of university courses specifically designed to prepare secondary school teachers.

The promotion of inclusive practices within educational institutions requires the engagement
of educational staff who are capable of embracing diversity and utilizing it to advance
educational and pedagogical outcomes for all students (Bocci, 2021). However, a tendency
to treat students with special educational needs as a challenge to be managed rather than as a
valuable asset to be cultivated has been documented in the literature (Harry, 2014). This
mentality, rooted in a charitable rather than a rights-based approach, is partially the result of
insufficient and inconsistent training opportunities for school professionals (Gavosto, 2020).

The absence of specialized training programs for secondary school teachers in the Italian
education system has significant consequences for the education system as a whole.
Furthermore, social educators often navigate the complex educational landscape without
sufficient preparation to design and implement effective interventions. As a result, they are
forced to develop their own competencies, relying on their own strengths and dedications to
compensate for gaps in their training.

3. Collaborative Efforts for Inclusive Education: An Analysis of the University
of Turin's Inter-regional Partnership for Teacher Training

The University of Turin has been making efforts to bridge the gap between the theories and
practices of inclusion in the education system by providing support to the schools. To achieve
this, the University has launched a series of initiatives aimed at empowering educational
professionals with the necessary tools to drive positive change (Damiani et al., 2021). In
accordance with a memorandum of understanding signed between the University of Turin,
the Piedmont Region, the Regional School Office for Piedmont, the Metropolitan City of
Turin, the University of Eastern Piedmont, in collaboration with the Trade Unions
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representing schoolteachers, the Department of Philosophy and Educational Sciences at the
University of Turin launched the University Course of Professional Development (CUAP)
“Expert in the processes of inclusive education” in the academic years 2020/21 and 2021/22.

In the academic year 2022/23, the University further strengthened its offerings by launching
the First Level Master Course "Expert in educational and didactic processes at school". The
aim of this course is to prepare future teachers and social educators to operate in an
increasingly inclusive and conscious manner, by providing them with the necessary
knowledge and skills to engage in inter- and multi-professional work. The course has been
designed in a modular format that takes into account both the demands of high-level
university teaching and the training needs of working students. The goal is to support the
professional growth of teachers and social educators, filling the void left by the abolishment
of qualifying pathways and promoting didactic innovation.

These initiatives align with the national teacher training guidelines set by the italian Ministry
of Education (Pettenati, 2021), which prioritize the development of "facilitator teachers" to
support continuous and widespread training within schools.

4. The Development of the Competences of Educational Professionals through
Interdisciplinary and Inter-Professional approach

The development of non-disciplinary competencies among university students is becoming a
crucial aspect of higher education. These competencies, including personal traits such as
character, judgment, and empathy, are significant for both employability and active
citizenship (Chignoli et al., 2020).

This shift in focus is supported by the literature, which stresses the need to study teachers'
attitudes and personal competence, as well as to consider the interplay between technical and
disciplinary competencies and personal qualities in professionals. Effective teaching involves
constant adaptation, evaluation, and response to student engagement and participation.
Hence, training approaches must be based on comprehensive and integrated perspectives that
account for the multi-dimensionality of competencies. The literature highlights the
importance of "Teacher Thinking" (Perla, 2015; Buitink, 1993; Clark & Lampert, 1986) and
participatory approaches (Cardarello et al., 2009) that showcase the unique professional
aspects of teaching. Training models such as those based on Transformative Learning Theory
(Taylor & Cranton, 2012), mixed method approaches (Suchman, 1987), and educational
principles (Fabbri, 2007) are instrumental in supporting the development of non-disciplinary
competencies. For example, the Embedded approach integrates cross-curricular skills and
teaching of disciplinary content (Yorke & Knight, 2004). Non-disciplinary competencies are
not distinct from other technical knowledge or skills and must be incorporated into the
curriculum (Gopalaswamy & Mahadevan, 2010).
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4.1. Fostering the Professional Growth of Teachers and Social Educators through
Training

The courses "Expert in Inclusive Education Processes" and "Expert in Educational and
Teaching Processes at School" aim to enhance the professional development of teachers and
social educators in the area of inclusiveness and to prevent school dropout. These courses
aim to foster positive relationships, improve teachers' emotional and relational skills, and
enhance their overall well-being. Additionally, they aim to increase both the technical and
disciplinary knowledge and skills of school professionals, aligning with the core principles
outlined in the European profile of inclusive teachers (EADSNE, 2014). The courses place
equal emphasis on both the non-disciplinary and disciplinary aspects, encompassing cultural,
organizational, cooperative, and strategic awareness, as well as emotional-relational and
body dynamics.

The didactic structure of the courses is founded on a Competency-based education and
training approach. The CUAP pathway consists of a total of 100 hours of blended training,
divided into general and workshop parts, where trainees work together to develop a shared
culture and exchange good practices. On the other hand, the modular master's course consists
of 60 ECTS and 1600 hours, which are tailored to the needs of educators, teachers, and social
professionals. Trainees have the option of taking the entire course or specific modules,
depending on their requirements. Furthermore, the core of the course is a 100-hour internship
coordinated by a university supervisor and a 50-hour discussion reflecting on the experience.
The internship takes place in schools participating in the ‘Play It Again, Sam' project, which
has a primary prevention intervention implemented in the majority of Turin schools, aiming
to prevent unfavorable learning conditions and school attendance. Trainees participating in
this project gain a unique opportunity to gain a multi-professional outlook on education,
working alongside educators, teachers, and social service workers.

4.2. Teacher Inclusiveness in Teacher Training: Achieving Personal and Social
Competencies

The training approach outlined in earlier sections emphasizes the practical application of
acquired competencies and is in line with the Embedded model. The focus of this training is
to enhance the personal and social competencies essential for both learning support teachers
and teachers combating school dropout, through a blend of lessons, workshops, curricular,
and transversal activities. These activities were carefully designed to promote inclusiveness,
both in terms of methodology and content, and were well-received by the participants for
their effectiveness in mitigating stressors such as online learning or a heavy workload. The
participants emphasized the importance and effectiveness of the focus on inclusive teaching,
particularly in terms of professional development. They recognized that both the emotional
and communicative aspects are just as crucial as the technical and educational ones, with the
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element of sharing and awareness consistently highlighted as a key factor in developing a
professional demeanor that promotes inclusion. It was noted that the creation of inclusive
networks is the most effective means of achieving this goal (Damiani et al., 2021).

5. Conclusions

The training approach described in this article constitutes a valuable contribution to the field
of pedagogy and teacher education. The innovative blend of practical lessons, workshops,
curricular and transversal activities, as well as the focus on personal and social competencies,
make this approach unique in its nature (Di Masi et al., 2023). Furthermore, the approach has
demonstrated positive results in enhancing the professional skills of learning support teachers
and reducing school dropout rates.

In conclusion, the present study provides novel insights into the support of teachers in
creating inclusive educational environments and promoting student well-being. The potential
impact of the Expert in Processes of Inclusive Education and Expert in Educational and
Didactic Processes at School courses on the international scientific community serves as a
stimulus for future research and advancement in the field of teacher training and professional
development. The results of this project reinforce our conviction that universities have a
critical role to play in advancing inclusive processes and treating education as a means to
effect social change, rather than perpetuating existing inequalities.
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1. Introduction

More now than ever, business schools are facing the pressure of adequately preparing
graduates for the contemporary global workplace. In the post COVID-19 pandemic era, the
focus for higher education has turned to imparting skills and abilities conducive to remote
work. The skills fundamental for post-pandemic employment include digital fluency, virtual
project management skills, as well as intercultural communication competence (Crawford,
2021; Elliot, 2021; Engler, 2020).

An effective method for developing these valuable skills in students involves engaging them
in short-term, global virtual team (GVT) projects (Burleson & Peters, 2021; Swartz &
Shrivastava, 2021). Over a designated period, students work on projects with their peers in
other countries using digital communication channels. Ideally, these projects are embedded
in the syllabi, and instructors share similar learning outcomes and assessment criteria. The
students as well as the focus of the projects may involve similar disciplines or be of cross-
disciplinary nature.

Short-term GVT projects belong to a growing movement of incorporating Virtual Exchange
(VE) at institutions of higher learning, also known as Collaborative Online International
Learning or COIL.1 COIL projects offer students the opportunity to gain valuable
international experience (Barbosa, et al., 2019; Starke-Meyerring, 2010; Swartz &
Shrivastava, 2021). VE has been especially valuable in providing students, who would
otherwise not be able to take advantage of study abroad programs, experiential learning
opportunities for intercultural exchange. During the pandemic, when students were unable to
participate in study or internship abroad opportunities, GVT projects filled the void
(Logemann et al., 2022).

This study investigates the value of short-term GVT projects for developing business
students’ skills and thus increasing graduates’ employability. The GVT projects under
investigation were carried out several times over the course of several semesters between
2020 and 2022. The projects involved approximately 400 students enrolled in an
undergraduate business administration program at a German university of applied sciences.
These students collaborated with peers from a partner university in the United States of
America over the course of six weeks on a project involving the design of an app. Randomly
chosen and heterogeneous teams of five to six students communicated through the
collaborative platform SLACK, ZOOM and other digital communication channels in order
to create a collaborative virtual presentation. After the project, the German students submitted
reflective papers in which they answered questions regarding the relevance of such projects.

! Collaborative Online International Learning (COIL) is a pedagogical approach, which includes projects involving participants in
different countries utilizing digital communication channels (https://coil.suny.edu/).
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The study involves a qualitative investigation of students’ responses to questions about their
project experiences and the project’s significance for preparing them for future employment.
The findings underline the importance of digital and intercultural competence for the post-
pandemic global workplace, as well as illustrate how experiential learning through GVT
projects can contribute to students’ development of this skill set. Finally, the results
encourage higher education instructors across all disciplines to incorporate COIL projects
into their curricula.

2. Background

GVTs refer to geographically and culturally diverse teams that have minimal face-to-face
contact, and communicate primarily through digital channels, utilizing collaborative
platforms such as MS Teams or SLACK (Chudoba & Maznevski, 2000).2 Their team
members represent a wide diversity of backgrounds, national and management cultures,
global variations of English and professional jargons (Neely, 2013).

Although virtual team projects can have a long duration, there has been a growing tendency
towards short-term, temporary projects, requiring team members to change their constellation
often as projects end and new ones begin (Hollema, 2020). As a result, team members must
continually adapt to new teammates with different cultures, personalities and priorities
(Edmonson, 2012; Gupta, 2018; Hollema, 2020).

GVTs face many challenges, which include working across diverse time zones, overcoming
cultural barriers while communicating exclusively through digital communication channels.
The lack of non-verbal cues creates further obstacles to working across cultural differences
and building rapport. Furthermore, the short duration of the projects requires that team
members develop “swift trust” (Crisp & Jarvenpaa, 2013).

In order to overcome these challenges, a specific set of skills, including digital
communication and intercultural competence, is required (Makarius & Larson, 2017).
Underlying these attributes is team members’ self-efficacy in dealing successfully with
digitally and culturally diverse environments (Hollema, 2020). GVT projects embedded in
the curricula of higher education institutions ensure that graduates bring the skillset required
for today’s global workplace (Crawford, 2021; Brewer et al., 2015; Leask & Bridge, 2013;
Starke-Meyerring, 2010).

2 Microsoft Teams and SLACK are software solutions, which allow for the forming of teams according to projects, as well as the
sharing of files, messaging and video conferencing among team members.
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3. Methodology

3.1 The Project

Over the course of six weeks, teams of German and American students worked on a client-
based project for a leading global tech company. The students collaborated across a six-hour
time difference using digital communication and collaborative platforms (ZOOM, SLACK,
and WhatsApp). The project involved creating an app, which was meant to solve an issue
such as parking on campus, incorporating sustainability efforts at their universities or finding
study buddies. In order to support them in the conception of the app, the students took part
in virtual software workshops carried out by the tech company. The apps were presented in
the form of a virtual pitch.

The learning objectives of the GVT project included developing students’ project
management and digital communication skills, as well as honing their intercultural
competencies. The instructors communicated regularly before, during and after the project;
they synchronized the tasks, the deadlines and the expectations. The projects were embedded
in the respective course modules, and the deliverables constituted at least one third of the
students’ final grades.

The pitches were evaluated with a grading roster using the same criteria. These involved the
approach to solving the issue, user-friendliness, as well as features and creativity. The top
three pitches were presented to a jury of experts from the tech company and external
professionals for the final ranking, who provided in-depth feedback on the finalists’ concept
and presentation. All students received a certificate as well as a digital badge, which could
be posted to social media platforms such as LinkedIn, upon completion of the project.

3.2 Research Method

In order to assess the success of the project in achieving the learning outcomes, students from
the German university were asked to submit a debriefing on their project experience upon
completion of the project. This debriefing, also referred to as reflective paper, involved two
main questions:

1. What impact do you think these types of projects have on your ability to
communicate effectively in an online environment and to lead virtual teams?

2. How do you foresee employers valuing the intercultural communication skills
developed in projects such as this - in your case and in general?
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4. Results

4.1 The Impact on Communicating in an Online Environment

The respondents overwhelmingly agreed that GVT projects developed their online
communication skills. In addition to an improvement in their English language, students
noted their experience in overcoming communication barriers. This was especially true
concerning non-verbal communication across digital channels. Although these students
belonged foremost to the digital native and social media generation, the majority pointed out
the benefits of working online with people they did not know and were different from
themselves.

1 learned to be more open and direct in my communication, because everything took
place online, and you often couldn't recognize and interpret the direct reactions of
the team members. It also helped me to be more open with people I don't know or
don't know personally.

Furthermore, students acknowledged that participating in GVT projects offered them the
opportunity to recognize challenges they may face working remotely in future and to develop
strategies for dealing with those challenges.

Through this project I had the opportunity, for the first time in my life, to work in a
completely online environment with people outside of my country. Thanks to this
experience I now have a number of difficulties in my head that may occur in such a
digital environment and various tried and tested strategies for overcoming them.

In general, students concurred that engaging in the GVT project developed their self-
confidence and helped them discover abilities that they were previously unaware existed in
themselves.

. in the course of this project, I completely led a team for the first time. This
experience is very valuable for me, as I have realized that I am better at this, than
expected. As a result, I can trust myself more in the future and lead the group work
with more self-confidence.

Almost all students appreciated the opportunity to have taken part in a GVT project during
their studies, and felt that such projects should be an integral part of their studies in order to
develop the skills they would need later on in their careers. Some students recognized also
the gains they had made on a personal level.

An environment in which mistakes are allowed and people meet at eye level without
hierarchies is a valuable platform for experiencing everyday life in international
projects. The basics of communication, the use of different communication media as
well as structured problem solving, are taught in projects of this type using real
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situations. The ability and competence to communicate effectively in an online
environment and to lead virtual teams can be learned in this way very effectively.

Another student valued the social aspect of the project:

For me personally this experience is priceless! I am really grateful for the given
opportunity to be a part of this international project and to work with people, who 1
would have otherwise had no chance of meeting! And last but not least, I am thankful
for the new friendships, that we managed to build!

4.2 Student Perceptions on the Value of GVT Projects for Employers

The majority of student responses agreed that future employers value the skills they have
acquired through having participated in such projects.

Considering that one day I would like to work as a tax consultant or an auditor in a
big company, with offices all around the world, communicating with people from
many different cultures will be an integral part of my everyday work. Participating
in such a project has given me a glimpse at what my future work life might look like.
I learned a lot about how to overcome different barriers, such as different time
zones, how Americans deal with different complications and how they search for
their solutions. Having this project on my resume may, in fact, one day be a decisive
factor if I will get the job that I want or not.

The fact that participation in a GVT project during their studies could provide them with a
competitive advantage when applying for a position at both national as well as multinational
companies was pointed out continually in the responses.

As companies are placing more and more emphasis on these kinds of skills, 1
consider these skills to be very well recognized. This is mainly due to the fact that
an increasing number of companies have a lot of contacts abroad, especially due to
globalization. This type of project shows the company, that you can also be deployed
internationally and keep a cool head in special circumstances.

All in all, students’ responses emphasized the value of GVT projects for exposing them to
the challenges of working in a global environment and developing the skills necessary for
success in their future careers, thus increasing their prospective employability and chances
of success. As one student described it:

This group work could have been a pioneer what we will have later in our
professional life. The world is growing together. The world of work has also become
more international. This makes intercultural competence more important in order
to be successful in a global working environment.
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5. Discussion

Research conducted on students engaging in GVT projects has found that GVT projects are
conducive to developing students’ skills in digital communication, virtual project
management skills and intercultural competence, thus preparing them for the global work
environment (Crawford, 2021; Swartz, et al., 2021; Hackett, et al., 2023). This study’s
qualitative responses further substantiate these findings. Furthermore, this study shows that
students recognize the potential of GVT projects for acquiring these skills and increasing
their chances of employability and success at the workplace. Thus, this study underlines the
need for incorporating GVT projects into university curricula.

Additional research into the subjects’ career trajectories would provide valuable insight into
determining the impact of GVT projects on developing students’ skill set and improving their
employability as well as job performance. Until now, follow-up studies have not been carried
out on GVT project participants. The extent to which interdisciplinary GVT projects benefit
students is another area for future research. Further studies may guide instructors on the kinds
of GVT projects suitable for various learning outcomes.

6. Conclusion

For instructors and students, GVT projects can be both rewarding and time-consuming.
Instructors must work closely together to coordinate the assignments, monitor progress and
evaluate the learning outcomes. At the same time, students face multiple challenges of
finding meeting times, working together on collaborative digital platforms, and bridging
language and cultural barriers. However, student responses have shown that the rewards are
greater than the challenges. Embedding even short-term GVT projects in university curricula
would offer students the opportunity to acquire the skills necessary to overcome those
challenges, thus better preparing them for the global work environment.
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Abstract

The purpose is to explore the potential of Learning Circle (LC) approaches
with an aim of equipping academic staff for Community Engaged Research
and Learning (CERL) practices. We draw on the experiences from a three-year
Erasmus+ project, CIRCLET. It aimed to meet the demand to better align
higher education with the needs of the rapidly changing 21st century society,
by enhancing the professional development of academic staff and fostering a
culture of engagement. The article presents a case study-based argument that
the LC — as a community of practice approach — is an effective instrument for,
and has the potential to tackle, many of the challenges of professional
development. We draw on a combined method, building case studies from post-
interviews, personal notes and observations. We present four different cases,
and offer suggestions for how LCs created a safe space, thus enabling learning
at different levels which supported academics to build CERL into curricula.
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1. Introduction

The purpose of this article is to explore the potential of Learning Circle (LC) approaches to
equip and support academic staff in their professional development for Community Engaged
Research and Learning (CERL) practices. Research indicates that CERL activities are
capable of benefiting teachers, community partners and students (Moriau et al., 2022).
However, studies also highlight that academic staff do not always feel equipped to properly
design and support such practices, stressing the need for (continued or more appropriate)
professionalisation opportunities (Boland, 2014). In recent years, LC approaches have
emerged as a promising solution for supporting academic professionalisation. LCs provide a
safe and supportive environment for academic staff to reflect on their practices, share their
experiences, and engage in ongoing learning. Through regular meetings and activities,
participants in a LC can build a supportive network of peers and engage in meaningful
dialogue and reflection on their teaching and research practices. In this article, we will
explore both strengths and points of attention for adopting LC methodologies with an aim of
supporting quality implementation of engaged research and learning in academic curricula.

Our research is rooted in CIRCLET (Curriculum Innovation through Research with
Communities: Learning circles of Educators and Technology), a three-year, five partner
Erasmust Strategic Partnership Project that ended in 2022. It aimed to enhance the
professional development of lecturers for CERL via facilitated participatory peer learning
processes with the contributions of various stakeholders — community partners, CERL
brokers and support staff, students, educational development staff, university management
and involved 104 academic participants.

This paper is organised in three more parts. In the next chapter we introduce the concepts
discussed, including CERL, LC and professional development. It is followed by our research
methodology and we elaborate on four cases, describing the adopted approach and its impact
on the professional development of the participating lecturers.

2. Theoretical Background

In this chapter we provide conceptual foundation for both CERL and LCs and provide a
picture on contemporary issues and trends regarding professional development of academic
staff.

2.1. Conceptualising Community Engaged Research and Learning

CERL aligns with a socio-constructivist methodology (see e.g. Palincsar, 1998), which
supports learners to co-create knowledge. Our approach draws on constructivism,
experiential learning and critical pedagogies. The relationship between these has been
explored by Tassone et al. (2018). According to Boland (2014) these “approaches to teaching
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and learning share an explicit civic focus and combine the features of experiential learning
with opportunities for engagement” (p. 180). In CERL students and lecturers are working
with community partners on collaboratively-designed, real-life projects, for mutual benefit,
embedded in the curriculum (McKenna, 2022). Community partners can have a wide variety
of formats from Civil Society Organisations (CSOs), charities, non-profits, via social
enterprises, social cooperatives, statutory bodies, schools, to other communities (Bates et al.,
2022).

CERL intertwines the three missions of higher education institutions: Teaching/Learning,
Research, and Engagement. It is often supported by Science Shops, which are often
university-based units (Fokkink & Mulder, 2004) providing responses to questions of
communities and civil society organisations through research and learning. Although
operations and formats of Science Shops vary, their community “demand driven and bottom-
up approach” (Steinhaus, 2014, p. 72) are common characteristics.

2.2. Contemporary Trends Regarding Professional Development of Academic Staff

The key question underpinning this study is how obstacles to professional development of
academic staff can be tackled by the adoption of LC approaches. Professional development
activities are often seen as an effective means of encouraging academics to alter their teaching
practice. Conventionally, the aim of professional development activities has been to provide
them with new knowledge, building on the assumption that this will act to alter their beliefs,
which in turn will motivate them to rethink their classroom practices. Yet, studies indicate
that teachers’ beliefs are resilient, and as Guskey (2002) argues, most often beliefs only
change after lecturers themselves have experienced the effectiveness of an alternative
practice through improved student outcomes.

Xethakis (2019, p. 46) states that “for any proposed change or reform to be effective and take
hold in the classroom, teachers themselves have to buy into the proposals, change their way
of thinking about teaching and adopt new classroom practices themselves”, calling for
models of professional development that allow teachers to take a more active role in their
professional development. More impactful professionalisation initiatives, according to Drits-
Esser and Stark (2015), demand a shift in agency — a move “away from programs that focus
on creating change in teachers” to activities that focus on “providing opportunities for active
engagement, influencing teachers to take responsibility for their own learning and to reflect
on their practice” (Drits-Esser & Stark, 2015, p. 1). Building on these observations, one might
argue that a different conception of professional development is needed. One in which
lecturers themselves generate the kind of knowledge that can aid them in altering their beliefs
and adopting new practices in order to achieve the successful implementation of reforms and
curriculum changes.
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2.3. Conceptualising Learning Circles as Community of Practice (CoP)

Our study builds on a LC approach. LCs are small gatherings of people who meet to study a
subject of interest to its members. LC members share their knowledge and experience, learn
to apply and test new information, skills, methods and ideas. The goal of LCs is to support
participants to develop new practices or action plans they can take back to their working
contexts. For the purpose of this study, we will frame LCs as a Community of Practice (CoP).
A CoP promotes collaboration and relationship-building among its members, leading to a
sense of belonging and support (Wenger et al., 2002).

It could be argued that LC approaches offer a flexible, relevant, and sustainable alternative
to traditional training initiatives aiming to inspire academic development of university
lecturers and researchers. By being participant-driven, LCs ensure that the content covered
is relevant and responsive to the needs of academic staff, resulting in a more personalised
and effective learning experience. The peer-to-peer nature of LCs helps to ensure their
sustainability over time, as participants are able to continue learning and sharing with each
other beyond the formal learning event. LCs promote collaboration and relationship-building
among participants, leading to a sense of community and support.

3. Research Method

This qualitative research applies a case study method to show the practical relevance, and the
diverse applicability of the approach applied in CIRCLET. It builds on the works of
Eisenhardt (1989) and Yin (1994) for whom the main goal of the case study methodology
was to build a theory. This aim has been slightly revised as building and showing viable and
inspiring practices with useful implications both to theory and practice. According to Yin
(1994) case studies investigate a contemporary phenomenon — in this case: CERL, supported
by the LCs — within its real-life context, “especially when the border line between the
examined phenomenon and context cannot be drawn clearly, therefore there is an opportunity
for a deeper analysis of contextual factors” (p. 13).

A combined method was used to select cases with a goal of finding confirming, and
theoretically supported ‘typical’ cases (Miles & Huberman, 1994, p. 28.), while also showing
challenges and opportunities. Of the five universities participating in the project, four adopted
similar approaches and these were selected as cases to include for analysis. Due to a very
different local context, the fifth university chose an alternative LC aim, process and structure
which is not discussed in this paper. Following Yin (1994) the research relied on data from
several sources such as LC plans and facilitation guides, interviews with facilitators,
reflective journals of participants in the LC process (including participant lecturers and
facilitators), and participant observation from other contributors, all of these inputs are
coming from different angles for triangulation reasons.
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4. Findings and Discussion

The LC processes were collaboratively designed across the four cases and consisted of a
series of whole group workshops interfused with small group discussions. Since LCs are
driven by the needs and expectations of the participants to a large extent, the shared basic
design resulted in local variations based on local considerations. Table 1 introduces the key
aspects of LC cases in a summative and comparative manner. Besides enumerating the
considerations in setting up and running an LC, the table also provides insights on the
similarities and differences of local LCs. The Shared/Varied column gives an overview of
the cases from this respect.

Table 1 also describes foci of participants’ diversity, a key element for encouraging peer
discussions and learning on CERL approaches which inherently build on diverse voices. LCs
were designed to make space to incorporate the various experiences of participants and to
integrate the areas of expertise of the lecturers, to give them the opportunity to showcase and
develop their strengths (e.g., their expertise in their field of research and teaching; their
experience of being engaged with community partners outside of work, etc.). Key LC
elements included implementing experiential learning cycles, identifying learning styles (see
Kolb & Kolb, 2005, Manolis et al., 2013), and using reflection tools supporting reflection by
lecturers as well as learning about reflection in a way to support student reflection in CERL
projects (Matolay & Frigyik, 2022).

Our data offers insights into the experiences of participants in the CIRCLET project.
Participants highlighted the feeling of being part of a safe and supportive group and the ways
in which this served as a foundation for awareness raising and learning necessary to build
CERL projects into curricula. They appreciated meeting “people who are like minded”. This
sense of being part of a community created commitment towards the group, its members and
to support each other's learning by sharing their own experiences.

In addition, they highlighted that their experiences in the LC created the condition not only
to reflect on their teaching practices, but to discover their blind spots, those values, beliefs
that may limit their learning new ways of teaching for CERL: “It was quite unexpected to see
how similarly we reacted when ... told us about the communication of one of her projects. It
was uplifting to see that academics all around Europe face the same challenges and struggle
with mental blocks that stop us from doing something in a new way”.

Participants learned teaching techniques to support CERL, that may be put into practice
immediately. This gave a sense of learning about changing their teaching practices but does
not necessarily reflect a readiness for more in-depth changes. The first step towards in-depth
changes were made by increasing awareness on their teaching practice through a better
understanding of CERL: “Community partner speakers ... allow for deeper discussion of the
topics, how to do things better, what to keep, what lose and how to develop further”.
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Participants learned from each other, so next to relevant content and techniques, they also
learned how to get in meaningful contact with each other, and with other relevant
stakeholders, the community partners and students: “I particularly found useful hearing the

>

feedback of a student who took part in a CERL course and [of] a community partner.’

Table 1. Learning Circles: Design Considerations and Variations for Embedding CERL.

Aspects Description Shared, Explanation
of LCs of Aspect Varied of Similarities/Differences
Key foundations of Learning Circles for CERL
Goal Professional Shared All LC processes were set up with the shared goal
development of of promoting CERL via engaging and upskilling
lecturers to embed lecturers. Focus was on already existing courses
community with the potential to experience transformation for
engagement into CERL and to prevent obstacles of major changes
existing courses of — e.g. launching new courses in — curricula
Format Facilitated peer Shared LC design for learning with and from each other
learning with the potential to build a CoP, facilitated by
CERL experts/support team
Other Reflection Shared,  Reflection by lecturers and equipping lecturers to
Varied support student reflection were central to all LC,

various tools and activities applied though
Learning Circle Participants

Numbers 5-12 lecturers per Varied The general aim was 6-10 persons, this varied due
LC to differences in numbers of local applications
Diversity experience Shared A key aim — reinforced in the call for and selection
- in teaching of participants — was to create diverse groups
-in CERL within the LCs to allow for peer learning
- disciplines

Learning Circle Process and Structure

Length 1 or 2 semesters Varied Building on CERL principles, the 1st was designed
and decided collaboratively, the 2nd was
customised by feedback/needs of local participants
and facilitators

Ist semester 3+3 Shared 3 large group sessions of 2-3 hours + each
process followed by 1-hour small group sessions
2nd - Same as in Ist Varied Based on CERL principles, considerable variation
semester - Check-in and — where appropriate to local context, facilitators
processes show & tell worked one-to-one with academics or continued
sessions with full LCs and/or small groups
- Indiv. check-ins
Access Online, in-person, Varied Online due to local characteristics (e.g. distances
both between campuses) and to COVID. In-person

options offered where possible
Source: Compiled based on data collection for cases and Matolay & Frigyik (2022).

The stress and time pressures of academic life impacted the CIRCLET project, resulting in
participants not being present physically or emotionally, not having time to read and prepare,
or to share and fully support peer learning. This generated further negative feelings, an
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internal conflict: “sadly I had to miss some, but that is not a reflection on my peers but me
as a member”. Lack of time may limit the desired learning and change too: “inferesting
conversations, but the benefits are not always that visible or plausible (maybe need more
time to mature)”, “It was an excellent source of learning, exchange of ideas and
experiences!” The LC community could be a source of inspiration and practical learning,
with experiences and impacts on a spectrum from limited reflection to in-depth changes
related to the lecturers’ identity and/or teaching practice.

5. Practical and Theoretical Implications

In conclusion, LCs offer important vehicles for professional development of academic staff
in the context of CERL. CERL is acknowledged as a challenging pedagogy to implement,
and the opportunity for peer-learning, self-reflection and sharing of experience offered by the
LC approach was evaluated as successful by project facilitators and participants,
notwithstanding the time pressures that many experienced. Participants particularly valued
hearing the experiences of others who had undertaken CERL projects, including students,
community partners and other lecturers, and valued the role of the facilitators in supporting
relationship-building with community partners. Whilst participants acknowledged the
challenges for workload in implementing CERL, many have gone on to extend and deepen
their CERL practices. Through CIRCLET, 53 modules were redesigned and over 3,000
students participated in CERL projects.

LCs were seen as safe and inspiring learning spaces, where a sense of belonging was created,
and peer learning was possible. The diversity of participants and the experience sharing
by/with different stakeholders led to a better understanding of CERL, increased awareness
on their own teaching practice and changes needed. The latter requires sustained effort from
the individual even after the LC: learning in LCs serves as foundation, and the relationships
may continue to fuel peer learning, even against the experienced time and workload pressure.

References

Bates, C., McCann, S. & McGowan, C. (2022). Guide for facilitators: Online continuing
professional development module on embedding community engaged research and
learning in higher education curricula. CIRCLET Erasmus+ Project Report. url:
https://circlet.eu/online-module/

Boland, J.A. (2014). Orientations to civic engagement: Insights into the sustainability of a
challenging pedagogy. Studies in Higher Education, 398(1), 180-195. doi:
10.1080/03075079.2011.648177

Drits-Esser, D., & Stark, L.A. (2015). The impact of collaborative curriculum design on
teacher professional learning. Electronic Journal of Science Education, 19(8), 1-27.

261



Adopting learning circle approaches for community engaged research and learning practices

Eisenhardt, K.M. (1989). Building theories from case study research. Academy of
Management Review, 14(4), 532-550. doi: 10.5465/amr.1989.4308385

Fokkink, A. & Mulder, H.A.J. (2004). Curriculum development through science shops.
Environmental Management and Engineering Journal, 3(3), 549-560. doi:
10.30638/eem;.2004.052

Guskey, T.R. (2002). Professional development and teacher change. Teachers and Teaching,
8(3), 381-391. doi: 10.1080/135406002100000512

Kolb, A.Y. & Kolb, D.A. (2005). Learning styles and learning spaces: Enhancing experiential
learning in higher education. Academy of Management Learning & Education, 4(2), 193-
212. doi: 10.5465/amle.2005.17268566

Manolis, C., Burnett, D.J., Assudani, R. & Chinta, R. (2013). Assessing experiential learning
styles: A methodological reconstruction and validation of the Kolb learning style
inventory.  Learning  and  Individual  Differences, 23, 44-52.  doi:
10.1016/j.1indif.2012.10.009

Matolay, R. & Frigyik, M. (eds.) (2022). Guide for facilitators — Learning circles for
community engaged research and learning. CIRCLET Erasmus+ Project Report. url:
https://circlet.eu/learning-circles-guide-for-facilitators/

McKenna, E. (2022). Guide for lecturers: Resources to implement community engaged
research and learning in university teaching and pedagogy. CIRCLET Erasmus+ Project
Report. url: https://circlet.eu/implementing-cerl-guide-for-lecturers/

Miles, M.B. & Huberman, A. M. (1994). Qualitative data analysis: An expanded sourcebook.
Thousand Oaks, CA: Sage Publications.

Moriau, L., Tondeur, J., Bertone, J., Huysmans, M., Temmerman, M., & Meurs, P. (2022).
The engagement CUBE: a dialogical tool for designing, facilitating and monitoring

engaged research and teaching strategies. International Journal of Sustainability in
Higher Education, 23(4), 783-798. doi: 10.1108/1JSHE-03-2021-0126

Palincsar, S.A. (1998). Social constructivist perspectives on teaching and learning. Annual
Review of Psychology, 49, 345-375. doi: 10.1146/annurev.psych.49.1.345

Steinhaus, N. (2014). “With or Without You” — The development of science shop and their
relationship to higher education institutions in Europe. In Munck, R., Mcllrath, L., Hull,
B. & Tandon, R. (Eds.), Higher Education and Community-Based Research: Creating a
Global  Vision (pp. 71-83). New York: Palgrave McMillan. doi:
10.1057/9781137385284 6

Tassone, V., O’Mahony, C., McKenna, E., Eppink, H. & Wals, A. (2018). (Re-)designing
higher education curricula in times of systemic dysfunction: a responsible research and
innovation perspective. Higher Education Journal, 76(2),337-352. doi: 10.1007/s10734-
017-0211-4

Yin, R.K. (1994). Case study research design and method. Sage.

Wenger, E., McDermott, R. & Snyder, W.M. (2002). Cultivating Communities of Practice.
Boston, MA: Harvard Business School Press. doi:
10.5465/amle.2009.41788855Xethakis, L. (2018). Collaborative  curriculum
development: A tool for change. In Bollen, D., Morrow, J.S. & Xethakis, L., (Eds.),
SULTF2018 Selected Papers (pp. 45-54). Kumamoto, Japan: Nankyu JALT.

262



9th International Conference on Higher Education Advances (HEAd’23)
Universitat Politécnica de Valéncia, Valéncia, 2023
DOIL: http://dx.doi.org/10.4995/HEAd23.2023.16375

Interdisciplinary week in game design: a learning experience

Barbara Barroso, Inés Barbedo

Research Centre in Digitalization and Intelligent Robotics (CeDRI), Laboratorio para a
Sustentabilidade e Tecnologia em Regides de Montanha (SusTEC) and Instituto Politécnico
de Braganga, Portugal.

Abstract

Interdisciplinarity promotes competencies like asking meaningful questions
about a complex problem, examine, and synthesize multiple sources of
information, methods, and perspectives, in order to integrate knowledge and
ways of thinking across two or more established disciplines to produce
cognitive advancement. The Interdisciplinary Week of Game Design
challenges the students to demonstrate an interdisciplinary understanding of
a complex problem that students define, organized by teams, having as its
starting point a given theme. Teamwork between members of different
academic years favors the sharing of knowledge among peers with different
aptitudes, technical skills, and degrees of competence.
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1. Introduction

The higher education system has been changing rapidly in recent years, with a greater
emphasis placed on developing not only hard but also soft skills, the inter and intra-personal
skills required to be effective in the workplace, a raised awareness about cognitive diversity
and aligning aspects (cognitive, affective, behavior and context) of self-regulated learning
(SRL). Two of the proposed approaches to developing these skills are through
interdisciplinarity and project-based learning. Interdisciplinary competencies and soft skills,
as the ability to understand issues in a holistic way, to connect both the analysis of problems
and the devising of solutions with relevant disciplinary knowledge and methodologies, and
to reflect on the role of scientific research in solving societal problems (Fortuin et al., 2013)
can be highlighted on a curriculum vitae (CV) or in a job interview as contributions that a
person brings to a future work team, cutting across academic and professional contexts.

In the interdisciplinary paradigm, students must ask meaningful questions about a complex
problem, examine, and synthesize multiple sources of information, methods, and
perspectives, from two or more disciplines, see how they intersect, and use reflective skills
to carry out the solution of a problem or learning outcome (Ashby & Exter, 2019, Repko et
al., 2019;). At its core is the ability to integrate knowledge and ways of thinking across two
or more established disciplines to produce cognitive advancement in ways that would have
been impossible or improbable through mono-disciplinary means (Boix et al., 2000).
However, pedagogical approaches that challenge students to demonstrate interdisciplinary
understanding remain relatively limited (Repko et al., 2019), and there is no single pedagogy
that facilitates interdisciplinary teaching and learning (Ashby & Exter, 2019).

In recent years, interdisciplinary teamwork has become increasingly relevant in higher
education (AWTI — The Dutch Advisory Council for Science, Technology and Innovation,
2022; Ashby & Exter, 2019). Interdisciplinary trends also surface in publication data,
research agendas, and interdisciplinary innovation hubs (Klaassen, 2018). Various authors
point out that at the meeting point of different perspectives there is a space that stimulates
critical thinking, which allows the development of new knowledge, where the co-
construction of learning is triggered (Akkerman & Bakker, 2011; Almasi, 2016). Engaging
students in interdisciplinary experiences helps them develop higher-order metacognitive
skills, guiding them to synthesize disciplinary knowledge to devise innovative solutions
(Ashby & Exter, 2019). Thus, interdisciplinarity often materializes in global thematic areas
such as sustainability, entrepreneurship, or big data, for example, where different disciplines
come together to create solutions, products, or joint explanations of the world (Lam et al.,
2014). This suggests a high level of breadth and complexity in the problems to be addressed.

As the implementation of the European Higher Education Area (EHEA) has evolved towards
shifting the focus of attention from teaching to learning (Moya, 2017) and to the students'
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own experiences (Lopez-Pastor et al., 2013), the factors that allow students to be aware of
their strengths and weaknesses have been studied. One of them is assessment and the way it
responds to the students' need to judge their own practices and increase their autonomy and
self-management skills (Calkins et al., 2018). The triple assessment approach, which
combines self-assessment, peer assessment and teacher assessment in the same instrument,
before the final grade of a given assessment procedure (Pérez-Pueyo et al., 2019), responds
to this issue. Peer assessment is a very useful learning strategy for improving the feedback
process in students (Kuo et al., 2017), fostering critical thinking (Topping, 2009), and studies
have shown that it is remarkably robust in a wide range of contexts (Double et al., 2020).
Self-assessment contributes to promoting self-regulation and awareness of learning by the
student, helping train future responsible, critical, and reflective professionals (Pérez et al.,
2022). Encouraging student participation throughout the assessment process also favors
extrapolating the learning to various contexts.

Research has also suggested encouraging student innovation by supporting their autonomy
during learning tasks (Martin et al., 2017). Project-based learning (PBL), which is based on
the science of active construction of learning (Krajcik & Shin, 2014), emphasizes the
construction of knowledge. Product creation is one aspect that differentiates PBL from other
forms of learning. Product creation is important because it helps students integrate and
rebuild their knowledge, discover, and improve their professional skills, and increase their
interest in and ability to work with others. Therefore, the final products are the concentrated
expression of various competencies that students can develop during PBL (Guo et al., 2020).
Other authors have stated that the PBL method positively contributes to increasing student
motivation to participate in the learning process (Pan et al., 2019).

Furthermore, understanding how teams effectively deal with continuously and rapidly
changing contexts is an important issue for organizations. Teams capable of effectively
responding to shifting conditions and aligning their member resources into processes that
generate consistency in performance, are more beneficial to organizations than teams that fail
to cope with changes in the environment. A moderate amount of cognitive style diversity has
been shown to enable such team ability since having less doesn’t provide the cognitive
capacity and flexibility to take on tasks that invoke different ways of encoding and processing
information, while too much may negatively impact cooperation and coordination.
Additionally, these team skills or collective intelligence, forecast the rate at which teams
improve in their implicit coordination, processes which are exceedingly important in high-
resistance organizations (Aggarwal et al., 2019). Therefore, interdisciplinary project-based
learning can leverage valuable team skills awareness and perception that will support students
in their future endeavors.
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2. Interdisciplinary week

The Interdisciplinary Week (IW) is a period, in the middle of the academic semester, in which
all students of the Game Design degree, at the School of Public Management,
Communication and Tourism of the Polytechnic Institute of Braganca, divided into small
teams, reflect on a specific topic, in the form of a response to an unstructured problem,
defined by them, in the three fundamental areas of the degree: game design, computer science
and visual arts.

The IW aims to develop skills that we can divide into four fundamental transversal
competencies (S& & Serpa, 2018) — problem solving, teamwork, communication, and self-
management; and, furthermore, create positive and productive attitudes, solving problems as
a team through collaboration, debate and the sharing of ideas, research, flexibility, and
interpersonal skills.

It should be noted that the design and development of games implies demonstrating the
thinking, language, and attitudes of different disciplinary fields that are related to each other,
and an integrative approach is key to finding new solutions to problems in this context.

2.1. The process

The week begins with an informative session in which the objectives and skills to be
developed are described, the topic to be explored is revealed, the daily goals to be achieved
are presented, and the week's agenda is defined. and work groups are formed and registered.

The activities, using Discord as a complementing platform, are carried out in face-to-face,
synchronous on-line moments and autonomous work, which can be on-line or face-to-face,
with the aim of meeting the goal of each day:

Goal of day 1 — Problem Definition: through a brainstorming process and based on the
references provided by the teachers and the research carried out by the group, the students
define what they want to delve into within the proposed topic and record what they prove in
the form of a question to examine;

Goal of day 2 — Executive summary: definition of what the student team intends to develop
in response to the question they have defined, which can be a game, an animation, an app, a
website, an interactive narrative, a service, etc.;

Goal of day 3 — Prototype development: through rapid prototyping, the student team begins
to implement the core features and must register what they still intend to develop;

Goal of day 4 — Prototype and poster: refinement of the prototype and articulation of the
result in the form of a poster;
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Goal of day 5 — Final pitch: Through a 5-minute pitch, each the student team presents the
problem, argument, project features, work process, and demonstration of results.

All results and processes are recorded in templates provided for this purpose and are reviewed
throughout the design and development work cycle.

On the second and fourth day there are moments of interaction between peers, fostering
dynamics between students that contribute to the construction of useful feedback to the
design and development cycle and to the structuring of reflective skills that, in turn, will
inform the formative evaluation.

During the week, teachers supervise the work from their perspective of the topic, for which
they are invited to make a short presentation.

2.2. Assessment

The developed work is evaluated among colleagues from the same team and between teams,
by all those interested in the developed projects, and by the coordinating committee,
contributing up to 10% to the classification in all curricular units in which the student is
enrolled in the semester.

In order to assess students’ progress in the project’s evolvement, quality feedback is sought
every day, on the one hand to facilitate students’ development and task improvement, on the
other as a contributor to the quality of the student experience and as an enabler of team’s
identifying their strengths and weaknesses to further improve (Lizzio & Wilson, 2008).
Assessment is understood as integral to the learning process and, as such, it is the locus of
letting students formulate personal learning goals, activating prior knowledge to support
debate, teachers informing students (collectively or individually) on what to accomplish next,
as well as activating students as instructional resources for one another and as holders of their
learning paths during the week, according to formative assessment strategies (Leenknecht et
al., 2021). Therefore:

Feedback of day 1 — the student teams pitch the ideas discussed in the brainstorming process
in order to define the problem and teachers give oral feedback in order to develop and
improve the task;

Feedback of day 2 — each team registers the feedback resulting from the interaction with other
teams and gives feedback to other teams about the conceptual results already achieved, as
well as developing an Executive Summary for the project taking all collected feedback into
account;

Feedback of day 3 — the students start prototyping, articulating their ideas in a product and
pitching the first implemented features as well as identifying what they want to do; other
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teams give structured feedback identifying a positive aspect, something to improve and also
giving a suggestion about something that could be added;

Feedback of day 4 — teams test the prototypes from each other and register the feedback
gathered from observation of testing and debate during the interaction;

Feedback of day 5 — on the last day teams publish a poster of the project and pitch the final
results gaining feedback from those in terms of generated debate between teams as well as
voting.

Hence, to complement what has already occurred in terms of assessment throughout IW, at
the end of day 5’s tasks the developed work is evaluated:

- from the student’s perspective, by filling in a form with questions relating to the internal
teamwork, interaction with other teams, the contributions and fulfillment of the tasks
performed, and reflecting on learning throughout the process;

- from the point of view of all those interested in the developed projects, by voting for the
ones they consider the 3 best projects considering the theme/problem identified, the
originality, the degree of development, and the quality of the presentation;

- from the perspective of the coordinating committee, by evaluating all documentation
produced during the process and the active participation of students.

3. Results

The IW has now been running for eight editions and has contributed greatly to the culture of
the students and the degree in Game Design. The exploration of a topic allows unfolding
research methodologies, supporting the double approach necessary for interdisciplinary
thinking — having knowledge and having skills (Chatterjee & Das, 2021). Based on the
iterative cycle of design and development, the learning process is itself iterative, with goals
in which questions are asked.

Teamwork between members of different academic years favors the sharing of knowledge
among peers with different aptitudes, technical skills, and degrees of competence.
Widespread interactions between peers, as well as between students and teachers, combine
to develop a critical stance essential to move away from notions of absolute knowledge and
consider and apply different points of view and reconsider the strategies used within the
project, favoring intellectual maturation of the students. The templates that support the
autonomy of the students during the learning tasks in the IW prove to be sufficient
scaffolding. They also enable a focus on personal characteristics, described in the literature
as sub-competencies of interdisciplinary thinking: curiosity, respect, openness, patience,
diligence, and self-regulation (Chatterjee & Das, 2021).
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Table 1. Interdisciplinary Weeks that already occurred.

Number of  Number of

Date Theme .
students the projects
Ist 26.11t0 30.11.2018 INTERCONNECTED 109 21
2nd 01.04 to0 05.04.2019 (UN)USEFULL 88 15
3rd 11.11 to 15.11.2019 POST-HUMANISM 160 22
VIDEOGAMES 2020
4th 26.11t0 03.12.2020  international 112 25
conference
5th 06.04 t0 09.04.2021 MEMORY 89 16
06.12 to 10.12.
6th 2021 FUTURES 128 23
7th 04.04 to 08.04.2022 MAGIC 95 18
8th 14.11t0 18.11.2022 DOPPELGANGER 127 22

The final results presented in the IW are usually divided into three types of artifacts —
documentation, physical objects, and digital prototypes. As a concentrated expression of the
various skills developed by the students, they are an incorporation of the reconstruction of
their knowledge, a reflection of the discovery and improvement of their skills of ideation,
critical analysis, discursive articulation, communication, and collaborative capacity. They
also demonstrate productive moments in the student's academic itinerary.
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Abstract
This is a case study of teaching strategy based around a geo-political
“fantasy” simulation to give students a taste of both theory and practise.

It was designed as the public image of consultants offering little useful help
has a basis in truth. Many do not have a firm grasp of the realities of “doing
strategy”. They fail to understand that problems of implementation are not
individual failings but inherent to the academic teaching of strategy based on
economic models. They either teach a rational approach to decision making
or produce populist texts based on emotions and apparent first-hand
knowledge without evidence. Both approaches suffer from a reality gap either
by abandoning practice or academic rigour.

The intention is to introduce students to the emotional roller coaster that is the
strategy journey. Strategy is about relationships and conflicts, emotional
interactions in a world of bounded rationality, and negotiating within and
between participants.
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1. Introduction

There has long been a public image of a know-nothing consultant who enters public sector
institutions and offers little useful help and lacks understanding of the culture of non-profits.
In doing so they cause more problems than they cure as they try and introduce marketization,
or some other concepts adapted from models and concepts developed for profit-oriented
organisations. Although a crude stereotype this has a basis in truth. Many consultants and
strategy educators do not have a firm grasp of the realities of “doing strategy”, they have
learnt only through applying models to case studies and trying to copy from the greats.

The possibility that the problems of implementation are not individual failings but inherent
to the academic teaching of strategy, including political strategy, is seldom addressed. They
teach a rational approach to decision making based on carefully designed models crafted by
intensive research based around industrial economic models and then express surprise when
people do not respond. Others abandon any pretence at academic rigor and produce populist
texts based on emotions and apparent first-hand knowledge without evidence, often these sell
well at airports but last only as long in the memory as the single serving meal provided on
the airline (Mintzerg, H. Ahlstrand, B. W., Lampel, J, 2008). Both approaches suffer from a
reality gap as there is a need to maintain academic rigour while introducing students to the
emotional roller coaster that is the strategy journey, while these approaches only, at most, do
one or the other.

I struggled for many years to answer the following questions in a manner that provided for a
good student experience:

1. How, in the classroom, do you best capture the strategy journey in complex and
changing environments?

2. How do you teach emergent strategies rather than just prescriptive?

3. How do you replicate the complex, messy nature of the strategy world?

As we looked into these questions it became clear that many of these missing elements of
strategy are also key skills many employers are looking for, and that employers often criticize
universities for not producing these in students, and that this is not a coincidence.

I decided to answer these by making a dramatic change in approach by introducing a dynamic
strategic geo-political simulation with elements of both competition and co-operation, set in
a fictional world where great powers struggle to forge alliances across a steam punk continent
emerging from years of domination and oppression to new statehoods. This is a case study
report on this simulation or game.
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Figure 1The Big Continent: The World of The Game.
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2. Simulations

The use of simulations is not in itself a new idea, though the intensity and the academic
interaction is greater in this than in any others of my experience, which have tended to be
either short or more intensely related to employability skills and not theory, this game
develops both and is thus a learning innovation.

2.1. Assessing Learning

Capturing and assessing the learning was a challenge as the importance of the experiential
learning had to be driven in via assessment or many students would not engage (Hand, L.,
Sanderson, P., O’Neill, M., 1996) and therefore 20% of the marks are allocated by a peer
review and negotiation under strict conditions to stop agreements to merely share marks and
with a backstop of a lower grade should the students fail to reach agreement, 20% by the
ability to act strategically in a group and 60% individual reflective diaries kept during the
game.

2.2. Groupthink

The natural tendency to groupthink in strategy is difficult to overcome, and the anxiety levels
of this module are often high exacerbating this,

The students are a highly diverse group, normally all continents except Australia (and
Antarctica) are represented, and the involvement develops both academic skills. such as
critique and synthesis, and employability skills including difficult to develop ones such as
Resilience, Cultural Awareness and Adaptability.

3. Interest

The module has proved very successful with students, with very positive feedback but also
very good outcomes with a number using the game in interviews and applications and
reporting employer interest.

Example student feedback includes:

e “the simulation game triggered extreme enthusiasm”

e “the simulation game helped us to realize how to Do not only Explain things”

e “the game was run over one whole term, which helped to try new approaches and
acknowledge the messy, emergent character of strategy”

e “The module was very interactive providing opportunities for learning that a normal
lecture and seminar would not do”
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o  “I definitely enjoyed participating in 'the game' - ........ Also, I believe that by
having practical sessions, it .... allowed me to understand what it is like to be a
stratigikds stochastic.”

A recent further innovation is the development of an advisory group for this module that
consists of former students, 5 of whom returned to the university recently to talk to the present
students as guest lecturers and also to give a careers talk in the evening attended by over 200
students, which is more than three times bigger than the department previous record
attendance. The advisory group has a none binding role in designing the module and the
assessment and has proved useful in improving both and is a major contributor to positive
student outcomes. outcomes.

4. Method

In the department of Politics at the University of York, on the MPA/MA module Strategic
Planning, a simulation based around a scenario where teams representing international great
powers have to deal with dividing up a continent of recently independent nations to make
allies and drive development and/or exploitation was developed and introduced.

Teams are provided with details of their initial resources and over a period of 9 weeks they
make a series of moves and develop and implement a strategy. Unusually for such a “game”
this one allows for extensive cooperation as well as intense competition, and the individual
roles within teams also are a source of cooperation and competition.

Each week of the game students are introduced to new strategic models and they are guided
in their groups to apply them to the game. They learn to recognize the strengths of the models
but also the weaknesses of them in a dynamic environment influenced by the behaviour of
others.

Over the period of the game there are several events that affect the players and the game
board, randomly assigned, and the students need to react to these while building up their
assets. They negotiate both with the game masters and with other players, and they receive a
final group mark after which they must negotiate with their fellow team members to receive
a share (equal awards are forbidden by the rules). This way the students are introduced to a
real impact of their game playing.

5. Covid Adaptions

Covid caused the game to be moved onto the VLE creating unique challenges but the virtual
tools that were developed to allow diverse and dispersed students to work together have
proved so successful they have now been implemented into the game, much of the work is
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extremely varied and helped to improve student engagement to a huge extent both during
covid and after.

6. Conclusion

Many students struggle at first, the intensity is high and they feel the pressure, time can be
an issue but eventually it settles down and feedback suggests students enjoy the module and
find it useful.

Success measures include:

e High Average grade;

e High “Real Learning”;

e  Good understanding of theory and reality;

e Creation of community of learning that continues after graduation;
e  Students start to care.

However, a problem has been the development of the whole gamut of emotions, with
examples of:

o Tears;
o Fights;
e  Walkouts.

During the game, but in the long run the feeling is the experience has been worthwhile for all
involved.
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Abstract

The Interdisciplinary Biomedical Education and Research Center (BioMed) at
our university offers a modern approach to biomedical education that
addresses the challenge of understanding complex medical fundamentals and
devices and their application in a clinical setting. This is especially relevant
for our students of biomedical engineering, biotechnology, or bioengineering.
The concept combines real medical devices with advanced simulation
technologies and realistic training through computer-based training (CBT),
virtual reality (VR), and augmented reality (AR). Peer teaching, small group
activities, and tangible CBT are also incorporated into the hands-on approach,
along with a focus on training with current and future technologies to prepare
the students for the medical research/-engineering industry. Students
responded overwhelmingly positively to the first peer-taught course that
utilized VR and AR e-learning experiences, resulting also in improved exam
results. This article provides an overview of the concepts used and their
implementation in the biomedical engineering curriculum at our university.
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Combining computer-based training, VR or AR with peer teaching in medical education

1. Introduction

In a rapidly changing environment where new technologies emerge frequently, it is crucial
to keep up with progress and integrate state-of-the-art as well as upcoming innovations into
medical and biomedical curricula. Only by doing so can students be prepared for their future
careers. Peer teaching has been shown to benefit academic performance, particularly in more
practical subjects (Brierley et al., 2022), and the potential of technology such as virtual reality
(VR) or augmented reality (AR) to enhance education has already been demonstrated (Wu et
al., 2020). Studies have also shown that using 3D models to teach anatomy is superior to 2D
learning materials (Ye et al., 2020). Peer teaching can foster teamwork, collaboration, and
communication skills as students work together to teach and understand the material, which
are essential skills in both academic and professional settings. When students are actively
involved in teaching each other, they are more likely to retain the information, as they are
forced to think about the material in a different way and explain it to their peers. However,
in many cases, medical education is still taught in isolation from medical devices, neglecting
the circumstances under which medical equipment (e.g. intensive care or emergency gear) is
used or relying on traditional, non-interactive teaching resources like front-line teaching.

At the Interdisciplinary Biomedical Research and Training Center (BioMed), directed by
Prof. Dr. med. Dipl. Ing. Christian Hanshans, a holistic concept has been developed and
successfully implemented in cooperation with the University Hospital of Wiirzburg. It
combines traditional teaching methods (such as lectures, self-study, and textbooks) with
advanced digital supplements, including VR or AR-based simulations (e.g., 3D anatomy and
physiology training), case-based training, anatomical models, and wall charts. The approach
also includes computer-based training with learning success control, peer-guided tutorials,
and the option for unguided self-study using all media. Furthermore, medical devices are
demonstrated in a hands-on manner within a realistic clinical environment (such as functional
diagnostics, operating rooms, or research settings). This hybrid teaching approach integrates
anatomical and physiological expertise with technical skills and cross-links different classes,
leading to a better understanding of complex subjects and promoting method competency.
The purpose of this paper is to introduce the holistic approach and present preliminary data
on student feedback obtained through evaluations, as well as compare pre- and post-
intervention exam scores.

2. Concept structure

The learning concept is divided into three main subject orientations: (1) anatomical and
physiological basics, (2) pathologies and medical imaging, and (3) operating principles of
medical equipment and fundamentals of biomedical signal measurement. The concept is
designed to provide students with fundamental knowledge in the first semesters, followed by
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an introduction to how dysfunction of the previously introduced organs leads to diseases and
disorders. In subsequent semesters, the focus shifts to the application of medical devices for
proper diagnosis or therapy. The following paragraphs will provide a detailed description of
each of the aforementioned categories.

2.1. Anatomy and physiology

As students begin their studies, they often struggle with the sheer amount of material they
have to learn in a short amount of time. The courses, enriched with media and supported by
tutors, provide an opportunity for students to deepen their understanding of anatomical
structures and physiological processes using VR and AR. By allowing students to explore
complex medical procedures, anatomy and physiological systems in a 3-dimensional and
interactive way (see Figure 1), VR can provide a highly immersive experience for students.
With VR or AR they get one more opportunity to consolidate the information they have
already learned from lectures or books. Take the human heart, for example. You can read
about its structure, how electrical impulses are generated and conducted, and when the
different valves open and close. But because pictures cannot convey a sense of depth or
movement your next step is to look at a plastic model to combine the 3D perspective with
tactile feedback. But that still doesn't do much for your understanding of bio-mechanics or
physiology. And this is where VR can be a great addition to the teaching portfolio. You can
walk around a 3D animation of the heart contraction while simultaneously comparing it to
the output of an electrocardiogram (ECG). This way, students learn to directly associate the
state of the contraction with the spikes in the ECG. Unlike a video of these mechanisms in
VR, students can scale, rotate, scroll through layers, hide and show structures like arteries,
veins, or muscle fibers at will.

Another benefit of using VR and AR is that it allows for targeted teaching and learning.
Bioengineering students, for example, focus more on histology and cellular processes,
students of clinical optometry need to know more about the anatomy of the human eye, its
diagnostic, related pathologies and clinical therapy, while the curriculum of biomedical
engineering is aligned to the operating principle of medical sensors and devices.

A key factor of this learning concept is the use of different media and senses to approach the
same topic. For example, as shown in Figure 1b , students can take a skeleton apart and do a
practice exercise to find a particular bone. Seeing it on the AR image, they can compare and
reinforce their knowledge by trying to find the same bone on a solid anatomical model and
with that associating the same information with a haptic sensation.
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Figure 1 a) Student while studying cardiac anatomy and physiology using a virtual reality headset. 0000b)
Students using an AR software on a tablet to virtually dissect a skeleton while plastic 0000000models like the one
in the display case in the background are used for comparison.

2.2. Pathophysiology and medical imaging

Various pathophysiological conditions such as tumor genesis, cardiovascular diseases, or
neurological disorders are implemented in the curriculum through the use of VR, AR, or
animations. This approach helps students to comprehend the underlying mechanisms and
effects of these conditions on the human body. Additionally, it provides insights into the
dynamics of diseases, such as the Covid-19 infection (see Figure 2).

Subsequently, students are taught about various medical imaging techniques such as X-rays,
CT, and MR], to enable them to comprehend the principles and applications of these methods
and improve their ability to interpret and analyze medical images. This approach also
provides a cross-reference to their prior knowledge of anatomical structures and pathologies.
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Figure 2 Displaying the progression of a virtual Covid-19 infection on a patient simulated to be in a real-life
training replica of an intensive care unit with real medical equipment, using AR glasses.

2.3. Functionality and use of medical equipment

Finally, students have the opportunity to apply the theoretical knowledge gained from
lectures to a variety of real medical devices presented in a realistic setting. Armed with their
knowledge of anatomy, physiology, and pathology, they have the basic skillset to better
understand the requirements of medical devices and the needs of their users, such as doctors
and nursing staff. The actual use or simulation of medical devices and procedures prepares
students for their future work environment in clinics or medical device development. It is
highly motivating and reinforces the knowledge acquired in previous semesters. VR is a
valuable tool to simulate equipment that cannot be obtained for safety (e.g. infectious
diseases or radiation), logistical, or ethical reasons (section course or visiting a real surgery
or intensive care unit with an entire class), or due to financial constraints. This hands-on
training can boost their confidence and prepare them for real-life situations. For instance, if
they are tasked with improving medical instruments or devices, they will be better able to
assess their clients' needs because they have gained experience using them.

3. Impact on student satisfaction and exam results

By providing a more interactive and engaging learning experience than traditional classroom
and book-based instruction, this multimodal approach can increase student engagement and
motivation. To investigate this hypothesis student evaluations were conducted. A five-point
Likert scale (1 - strongly disagree, 2 - disagree, 3 - neither agree nor disagree, 4 - agree, 5 -
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strongly agree) and free text fields for positive and negative feedback were used to evaluate
the teaching concept. For this sample, the course "Human Biology" in the 2022 summer
semester was used. This module combines the stated learning objectives of basic anatomy
and physiology, pathology, and medical instrumentation. In addition, it is offered in three
different undergraduate programs (Bioengineering n=26, Medical Technology n=12, and
Clinical optometry n=10) resulting in a diverse total cohort of n=48 students participating
(30 female,17 male, 1 Not specified).

Many students praised the vividness that a VR or AR implementation allows. Statements
like: "When [ was learning the eye movements, I had a hard time understanding which muscle
did what just from the script. Being able to turn the virtual eye the way I wanted and then let
one muscle contract helped a lot." or "l found the animation where you could adjust the
severity of the macular degeneration with the slider to see how someone sees the world with
this condition very vivid" where submitted. As shown in Figure 3a, 92% of participants
agreed or strongly agreed that VR helped them understand anatomy more than the lecture
alone would have. The responses to the statement about the benefits of combining VR and
AR with plastic models and the lecture for learning anatomy in Figure 3b were even clearer,
with 94% of students agreeing or strongly agreeing.

“The VR/AR content helped me understand anatomy and "The combination of VR/AR conlent with plastic enatomical models
physiology better than just the lecture would have.* gave me a better understanding of the anatomy than the combination
of tactile medels and lecture would have.”

- 0%
= Strongly disagree LI O; 0%
e Dlsagree
L Neslher agree o

disagree

" Agroe

 Strongly agree

LI 33; 69%

Figure 3 a) Results of the student evaluation regarding the benefits of adding VR/AR compared with the sole use
of lectures for learning anatomy.
b) Results of the student evaluation regarding the benefits of combining VR/AR with the use 00of plastic models
and the lectures for learning anatomy.

Some reported that they were more motivated to engage with the content because of the way
it was delivered. They stated "It was easier to motivate me to go to the lab for tutoring than
to go to the library because it feels less like learning and you have more fun in a group." and
“Because looking for bones on the tablet was like playing a game, I can remember them
better now. “ Feedback also emphasized the immersive nature of the experience. “It was kind
of depressing to see the Covid patient having more and more trouble breathing. It really
looked like he was sitting there on our bed struggling to breathe while his machines were
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beeping.” one student wrote in their text field. The peer-teaching approach also received
positive feedback. Praise like "I liked that I could just ask stupid questions. ","The patellar
tendon reflex was well explained by the tutor." or "The tutor's mnemonic about the exits from
the aortic arch was funny" was given. The survey results demonstrate that the first statement
quoted was not an isolated case. 73% (n=35) fully agreed and 27% (n=27) agreed with the
statement “Being supervised by a student tutor instead of the professor made me feel more
confident to ask questions.”

There has been negative feedback as well. Some students reported discomfort and dizziness
while using the VR goggles. Three students had to stop the exercise early due to motion
sickness. It has also been criticized that the university does not provide funding to make the
software shown in the tutorial available to students as a campus license. Because of this, the
software can currently only be used by one student at a time due to the single license, which
has sometimes led to considerable waiting times. As a result, students who wanted to use the
software on the tablet always had to come to the university to use the lab's device-locked
license instead of being able to use the software at home for private study.

In addition, a comparison of pre- and post-intervention exam scores was made using the
bioengineering students as an example. This group was chosen because they made up the
majority of those attending the tutorial and were therefore the most representative group in
terms of the effectiveness of the tutorial. A peculiarity worth mentioning is that the Munich
University of Applied Sciences offers the possibility for students not to take an exam, even
though they are registered, without having to face any consequences. Especially in the
medical subjects only a fraction (40 - 70%) of the students enrolled in the course actually
take the exam. The subject Human Biology was chosen for the evaluation because this basic
subject is perceived as particularly difficult by students and tends to have lower results than
other subjects. In 2021 n=33 and 2022 n=30 of n=59 in 2021 and n=62 students in 2022
visiting the lectures that took the exam were compared. In both years, the exam was an online
electronic exam (using Moodle) with a mixture of multiple/single choice questions, matching
questions, picture marking questions, and mathematical problems. The grade average (1 to
6, with 1 being the best and 6 the worst) showed a visible improvement in the grade
distribution (2021: x =3.50, x =3.30; 2022: x =3.07, x =2.85). Although two more students
failed in 2022, the upper range of scores improved considerably. While in 2021 no student
scored between 1.0 and 1.7, the number increased by 5 in 2022 (1.0 n=2;1.3: n=1 1.7 n=2).
The correlation between the introduction of the peer-taught tutorial and the improvement in
grades suggests that this intervention may be particularly helpful for students in the lower to
middle performance spectrum to achieve better exam results.
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4. Conclusion

Overall, the use of a consistent implementation of blended learning with traditional and peer
teaching, the introduction of interactive technologies such as VR, AR, case based training
and real-world models or devices in a realistic environment can elevate the education of
medicine and biomedical technology to a new didactical level. However, although the student
evaluations and improved exam results provided a valuable first glimpse into the full
potential of this broad didactic concept, further studies are needed to objectively quantify the
success of the intervention on a larger scale and to identify and eliminate potential
confounding factors. Yet despite the limitations this study showed that blended learning can
promote motivation, comprehensive understanding, enhances social skills and collaboration
and allows competence oriented teaching. In addition, students come in contact with
emerging technologies (such as VR, AR) and are provided with an immersive learning
experience, which can improve their understanding and readiness for real-world scenarios
and their future professional career.
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Abstract
What do international students think about the impact their travels have on
climate change?

As the relationship between academia and higher education institutions with
regards to protecting the environment and mobility continues to be complex,
universities and other higher education institutions are trying to reduce their
carbon footprint. However, international students often travel globally for
their study programs and other associated trips, raising questions about their
awareness concerning the impact of their travels on climate change.

A qualitative case study conducted in two international study programs in
Austria reveals the presence of five different types of students. While most
students are aware of climate change, only one group is taking active steps to
address it at an individual level. Furthermore, there is also a distinct group of
students who are unaware of basic climate change-related issues.

The findings of the study highlight the importance of incorporating climate
change education into international study programs on both a curricular and
practical level, from the admission process to program-related travels. It is
crucial for universities and higher education institutions to address this issue
and promote sustainability in international student programs.
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behavior.

This work is licensed under a Creative Commons License CC BY-NC-SA 4.0

Editorial Universitat Politécnica de Valéncia 287



They want to fly! — Inter. Students attitudes conc. the climate crisis and their air travel behavior

1. Introduction — The complicated relationship between climate change,
internationalization in academia and higher education

What do international students think about their contribution to climate change and climate
change-aware behavior overall? The answer should be simple, as the effects of human-
induced climate change have led to a wide range of increasingly catastrophic events. The UN
is urging nations around the world to take substantive action to combat climate change (IPCC,
2022). Despite decades of research supporting this call to action and more than 196 parties
promising to fulfill the Paris Agreement to limit global warming, actual actions are limited
(Nunez et al., 2019). As a result, research and higher education institutions must increase
awareness and strengthen their efforts to combat the climate crisis (Borgermann et al., 2022).

However, the situation in universities and higher education institutions is not straightforward.
From a normative perspective, internationalization and mobility are considered essential for
academic excellence (Altbach et al., 2009). Consequently, many universities and research
institutions aim to attract a diverse range of international scholars and students (Uzhegova &
Baik, 2022), and they actively organize events such as conferences, research stays, staff and
student exchanges, and international study programs (Nursey-Bray et al., 2019). Most of
these activities depend on extensive travel, often via heavily greenhouse gas-emitting planes.
This tension between academic internationalization and climate change has sparked a
widespread discussion in the international higher education community.

At the organizational level, research and educational institutions are reassessing their
ecological impact, taking steps to reduce it, and trying to act as role models when it comes to
sustainability (Eskander & Istiak, 2022; Filho et al., 2022). Many universities have
established guidelines to evaluate and restrict staff travel, substituting on-site events with
virtual or hybrid ones, and fostering the creation of an environment that allows for more
decentralized research (Filho et al., 2022; Nikula et al., 2022).

When it comes to faculty, the scientific community recognizes the impact of their intensive
travels and saw the COVID-19 pandemic as an opportunity to establish a new normal,
permanently cutting back on travel and greenhouse gas emissions (Kreil, 2021; Filho et al.,
2022). However, individual scholars report that they are afraid of competitive disadvantages
if they are not mobile and perceive air travel as intricately tied to doing their work 'well'
(Kreil, 2021, p. 60).

For students, the situation is somewhat similar problematic, but even more pronounced.
While many students are "demanding action, as evident in the agendas and activities of
groups such as Students Organising for Sustainability International in the UK, the Young
Academy in the Netherlands, and the Erasmus Student Network in Europe" (Nikula et al.
2022, p. 2), recent surveys indicate that international students, in particular, do not care about
the environmental impact of their travel and greenhouse gas emission. For example, only
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about 5.5% of Erasmus students engage in sustainable behaviors during their international
travels, according to a report by Green Erasmus (2022, p. 26). This supports previous research
suggesting that despite the rapid pace of climate change and the potential catastrophes it may
bring in the future, many international students view global travel and study abroad
experiences as a right rather than a privilege (Reilly and Senders, 2009).

These findings highlight a gap in understanding between organizations and researchers in
higher education and students regarding the impact of international mobility on climate
change. While institutions and scholars recognize the need to reduce their carbon footprint,
students' attitudes towards sustainable behaviors while traveling can be paradoxical.
Therefore, this paper aims to contribute to this field of research by addressing the following
questions:

1. What perceptions and attitudes do students of international study programs show
regarding climate change?

2. How do they evaluate their personal environmental impact?

3. How do they view internationalization as well as their own mobility, when it comes to
dealing with the issue of flying and greenhouse gas emissions in particular?

To gain a deeper understanding of this complex issue, a qualitative case study was conducted
in Austria during the winter semester of 2022/2023, focusing on two groups of international
students — one attending a bachelor’s program at the Johannes Kepler University of Linz and
one a master’s program at the Paris Lodron University of Salzburg. The second section will
provide a short discussion about the state of the research in the field, before section three
outlines the study design used, describes the sample, and gives insight into methodology. The
fourth section will present the empirical findings and provide an in-depth analysis of the data,
highlighting the different types of students that could be identified in the case study. The
paper will conclude by drawing relevant conclusions and offering recommendations on how
international study programs may address climate change education and foster an
environment that encourages students to be more aware and conscious of their actions in an
international setting.

2. State of knowledge

In response to the urgent issue of climate change, the academic community has initiated a
self-reflection process on its greenhouse gas emissions. Numerous universities are
implementing policies to reduce their environmental impact, and research shows that
scientists are increasingly mindful of their international travel (Eskander & Istiak, 2022;
Filho et al., 2022). Similarly, there is a growing body of research that examines students'
attitudes towards climate change. While students generally display a high level of awareness
of the issue, awareness and concern tend to be greater among those studying science and
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academic subjects rather than practical or applied programs (Eskander & Istiak, 2022).
Moreover, international students and those in international study programs exhibit notable
differences from their peers:

1. International students, particularly those from developing countries or regions severely
affected by climate change, tend to display a relatively high awareness of climate
change (Uzhegova & Baik, 2022; Eskander & Istiak, 2022).

2. Students participating in international study programs, both short-term and full
Bachelor's and Master's degrees, are more likely to engage in environmental campaigns,
use public transportation, and recycle than regular students, but show little willingness
to limit their travel behavior (Green Erasmus, 2022). Case studies have demonstrated
that the level of education on climate change is less important than engagement in
climate change relevant actions and workshops (Akrofi et al., 2019).

3. Researchers have noted a cognitive dissonance among students in recognizing the need
for action to limit the effects of climate change and committing to changes in their
personal behavior, particularly with respect to travel and consumption (Green Erasmus,
2022; Kreil, 2021; Nikula et al., 2022).

Given these observations, it is necessary to explore international students' views on climate
change, their responsibility with respect to the climate, and how they perceive their academic
and non-academic travels in this context (Reilly & Senders, 2009).

3. Study Design and Sample

The presented study is based on qualitative interviews conducted with students from two
different international study programs at two medium-sized universities in Austria - one for
a Bachelor's degree program that focuses on management and the other for a Master's degree
program that focuses on leadership. Both programs target international students, require them
to spend time studying abroad after their initial stay at the host university, are taught entirely
in English, and emphasize in their mission statements that their students are expected to
become leaders and/or internationally active experts in their respective fields. The study
involved interviewing eight students from the Bachelor's program and 21 students from the
Master's program. The interviews were conducted using a peer process, where trained student
interviewers interviewed the selected group of students to minimize the effect of social
desirability. Cluster sampling was employed to select the classes for the interviews, and all
students within each selected class were interviewed. The selected class for the Bachelor's
program started their studies in October 2021, so they were in their second year of studies,
while the selected class for the Master's program started in October 2022, and they were in
their first year of the Master's program. The interviewees were given the flexibility to choose
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the time and place for their interviews. Those were competed in CAPI — computer assisted
personal interviews — mode and thus the talks were in person, recorded and transcribed.

The age of the respondents ranged from 20 to 36 years. Three of the bachelor students
identified as male, five as female. When it came to the master students seven were men, and
fourteen were women. While most of the people in the bachelor’s program came from Europe
(two eastern Europe, five central Europe, one from Asia), the masters’ program had a more
diverse class. Around a quarter of them came from Latin America, another quarter from
South-East Asia, a quarter from central to northern Europe. The rest came from the Middle
East. One individual was from the USA.

The average length of an interview was around twenty minutes, with the shortest one taking
ten minutes, and the longest one forty. Before conducting the study, interviewers were
introduced to the interview guide, could prepare themselves for one week and could request
coaching from the head researcher. While only a limited number of interviewers requested
coaching, all of them had some training on the method in corresponding classes.

A semi-structured interview guide was used, including a consent form as well as a metadata
sheet to be completed by the interviewers. The first question dealt with the interviewees travel
behavior, before continuing with questions about the relevance of travel for their personal
and professional lives, their attitudes towards climate change and flight shaming. The
interviews were wrapped by a summary provided by the interviewers, that offered the
interviewees a chance to amend their statements or add further information.

Next to the four main questions that had to be covered in the pre-arranged order, the
interviewers were provided with a set of follow-up questions in case initial responses were
insufficient.

The analysis of the data followed the method of typology building through qualitative content
analysis, as outlined by Kuckartz (2016). The data was systematically organized, taking into
account the relevant aspects previously identified (see section 2). Specific responses were
categorized based on commonalities, coded accordingly, and then compared and contrasted
with each other. Demographic information was also taken into consideration during this
inductive research process. The following section presents the results in the form of a
classification.

4. Results and Classification
Taking the interviews into account, five distinct types of students could be identified:

(A) The first type of student comes mostly from less developed regions in Africa or South-
East Asia and either consciously or unconsciously contributes to actions against climate
change, such as protesting against deforestation or promoting sustainable agriculture.
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However, this group shows little concern about their (air) travel behavior and sees it as a
means to create professional and social bonds and pursue individual dreams, prestige, and
stature. Anchor quote: “[Air Travel] improves the quality of life where people travel to pursue
dreams, connect, and gain massive achievements... I’'m not seeing myself as environmentally
conscious when it comes to traveling... but I want to contribute to a safe world in terms of
climate stability.”

(B) The second type of student mostly comes from Western and Northern European countries
as well as the USA. They are mostly younger, female students, with only one exception being
male. They believe in individuality and, especially, their right to travel because it is highly
important to them on a personal and professional level. They feel that they cannot be
criticized, even if they harm the environment, as their individual enjoyment is more
important. They are oblivious of environmental and societal issues at large and become
highly emotional, defending their positions. Anchor quotes: (1) “The plane would fly to
Australia with or without me... I’'m an individual, [ want to live my life to the fullest, and my
choices don’t matter in the grand picture.” (2) “The media says flying is really bad... But
everybody flies... It can’t be that bad for the environment as everybody does it.”

(C) The third type is the counterpart to the second one and consists of older students, mostly
in the master's program, who are well-reflected on their environmental impact and individual
behavior. They come from European countries as well as Latin American ones. They are
highly aware of the issues of climate change and see hegemonic structures in place that work
against substantive change. They see it as their civic duty to act against climate change and
bring examples of their personal life, comparing their past actions with their present
understanding of the issue. They highlight that, at least in Europe, it is easily possible to
travel without resorting to air travel. Anchor quotes: “I travel by train. I plan to move from
[Country A] to [Country B] for my next study destination via sharing a pickup with my
classmates”; “I flew a lot when I was younger. I would sometimes flight-shame myself now.”

(D) The fourth group is mostly composed of students from South-East Asia and the Middle
East. Before participating in international study programs, they were not too concerned about
climate change and the impact of their often-frequent air travel behavior. However, they now
reflect that more sustainable forms of travel are available. They now recognize the dangers
of climate change and believe that individuals can make a difference. Anchor quote: “[...] 1
think my travel behavior is not environmentally conscious. Especially after this interview,
I'm a bit ashamed of my answers. I've realized that some people consider other modes of
transportation because of the environment and I didn't even know that.”

(E) The final group is not particularly aware of the environmental impact of their travels or
of climate change in general. They also do not place much emphasis on travel, either because
they have traveled in the past or because they have never considered it as important and see
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it as more of a necessity. They are open to learning about climate change and there is no clear
pattern in terms of their socio-demographics or background. They are a residual category.
Anchor quote: “I don't think that traveling is that important to me. It's not because of climate
change that I don't fly at the moment. I don't really care either way.”

5. Conclusion and Recommendations

The aim of this paper was to investigate the attitudes of international students towards climate
change, their personal environmental impact, and internationalization and mobility. The
results of the qualitative case study revealed worrying attitudes towards air travel and its
prioritization among most interviewees. While the results cannot be quantified, they align
with previous quantitative studies while providing a nuanced starting point for future studies,
that may aim for generalization.

Firstly, it is concerning that international students, who are being educated to become future
decision-makers, lack an understanding of the severity of the climate crisis and their own
contribution to it (Nikula et al., 2022). Such apathy and lack of awareness can have disastrous
effects on the planet and future generations. Secondly, five distinct groups of students could
be identified, with different attitudes. Of those only one group (B), consisting of young,
Western, mostly female students, who placed high value on personal enjoyment, showed no
reflection on their behavior and were dismissive. Three other groups had varying levels of
awareness and willingness to reflect on their impact, either before or after the interviews.
And the final group (E) did not have strong opinions on climate change or travel but was
willing to learn more.

Those different groups of international students with varying levels of awareness and
willingness to reflect on their impact on climate change also hint at a more hopeful outlook
concerning the issue, suggesting that universities and higher education institutions can play
a crucial role in promoting environmental awareness and sustainability among international
students. To do so international study programs need to provide transparent information on
the environmental impact of individual mobility during the admission process, creating early
awareness. Furthermore, international programs — no matter the discipline — should include
mandatory courses on climate change and embed the topic into regular classes as well. And
finally, universities offering international study programs should incentivize sustainable
mobility among their students and actively promote sustainable transportation for all
program-related travels. Grants need to be tied to climate friendly behavior.

By implementing such practices, students can continue to engage in internationalization and
mobility programs while gaining a deeper understanding and later promoting sustainable
practices, fostering a culture of environmental responsibility.
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Abstract

The paper presents project-based learning conducted within a Geographic
Information System (GIS) course offered to senior-level undergraduate
students enrolled in the civil engineering program at the German University
in Cairo (GUC) during the academic semester of Spring 2022. Project-based
learning enables students to achieve competencies that meet modern society
needs in relation to monitoring and assessing world countries attainment of
the United Nations Sustainable Development Goals (UN SDGs). The United
Nations Economic and Social Council (ECOSOC) established the United
Nations Committee of Experts on Global Geospatial Information Management
(UN GGIM) in July 2011, where the UN GGI mandates were identified as a
motivation for conducting project-based learning with the GIS course by the
author. The emphasis in project-based learning was on; SDG 11 on
Sustainable Cities and Communities, and SDG 13 on Climate Action. A Model
of United Nations (MUN) students’ group at the university provided a
simulated UN General Assembly at the end of the project-based learning
activities. During this Assembly, students enrolled in the GIS course, playing
roles of country delegates, delivered to the Assembly their GIS analyses and
findings on the current status of SDG 11 and SDG 13 at the end of the project-
based learning. The success of the project-based learning in achieving its
objectives, along with engagement and interest shown from both GIS enrolled
students and MUN group have resulted in plans to conduct another project-
based learning during Spring 2023.
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1. Introduction

Many studies have proposed project-based learning for achieving competency, where
students are active learners; integrating knowledge, skills, and values (De los Riosa, el al,
2010). Problem-Based Learning (PBL) is a teaching method in which complex real-world
problems are used as the vehicle to promote student learning of concepts and principles as
opposed to mere presentation of facts and concepts. In addition to course content, PBL can
promote the development of critical thinking skills, problem-solving abilities, and
communication skills” (Center for Excellence in Learning and Teaching, 2022).Project-based
learning allows students to acquire newly knowledge based on what they learned earlier.
Power (2019) has indicated that student engagement and collaboration allow for the
consolidation of such new acquired knowledge. Upon the successful implementation of a
project-based learning, examples of competencies that could be achieved are; teamwork,
risk-taking, accountability, problem-solving, innovation, critical thinking, and
communication skills.

The study presented herein is concerned with making the students aware of the benefits of
geospatial information in support of sustainable development. Student awareness of the use
of geospatial information and the development of their technical skills and capabilities in
handling geospatial information is considered within a project-based learning approach.
United Nations Sustainable Development Goals (UN SDGs) indicators are practicable
objectives for an academic course. The objectives of a GIS course taught by the author at the
university to senior undergraduate students were lately augmented. Course objectives
included awareness of UN SDGs. Early in 2015, prior to the project-based learning
implementation, the UN SDGs related topics and themes were discussed through lectures
and case studies relating to GIS and UN SDGs. Low student engagement was detected in this
important topic, namely, UN SDGs. More recently during academic year 2021-2022.

The author considered project-based learning approach to further engage students in UN
SDGs, and make them more aware of the importance of the use of geospatial information and
the implementation of geospatial analyses tools and techniques when assessing UN SDGs
indicators worldwide. Project-based learing may be categorized into three “closely related
teaching techniques: case studies, role-plays, and simulations”, (Center for Excellence in
Learning and Teaching, 2022). The author selected role-plays which is most fitting for a UN
General assembly, where students play the roles of country delegates.
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2. Project-based Learning in GIS Course

2.1. About the course

The course in the context of this paper is related to Geographic Information System (GIS)
for Civil Engineering Applications. GIS is a system designed to; collect, store, handle,
analyze, manage, and present spatially georeferenced data; i.e. referencing data to geographic
locations on the earth, commonly known as geospatial data. Further, GIS links tabular
attribute textual and numerical data with a GIS geospatial database. Through querying the
GIS geospatial database, users would be able to; spatially analyze, manage large datasets,
and display information in a map-like and other graphical representations for better insight
and in support for decision-making processes. (Dempsey, 2001).

One of the courses that the author teaches at the university is a course on using GIS in Civil
engineering applications, for the senior civil engineering students. The course introduces
senior undergraduate civil engineering students to GIS in terms of; concepts of GIS, and
practice GIS-based processes. First, students become familiar with types of geospatial data,
such as; engineering surveys, digital maps, satellite images, and Global Navigation
Positioning System (GNSS). Next, students use GIS-based geospatial analysis tools and
techniques in relation to civil engineering tasks and applications, such as; terrain mapping
and analysis, location selection, construction management, route planning, watershed
analysis, and environmental impact studies. Students become familiar through hands-on
activities with; capturing geospatial data and integrating it with attribute data as input to
develop a GIS geospatial database, use GIS-based tools and analyses to query the geospatial
database, and produce output depicting spatial relationships, patterns, and trends, using
histograms, charts, photos, satellite images and thematic maps, for better insight and in
support for decision-making processes

2.2. Motivation for the Selected Project-Based Learning

Geographic Information System (GIS) was recognized by the United Nations (UN) as an
enabler in implementing and tracking progress on the UN’s seventeen Sustainable
Development Goals (SDGs), UN SDGs targets, and indicators. Further, it was stated that GIS
and location are key technologies that enable counties to monitor and assess progress at local
levels, and in worldwide setups (Brown, C. and C. Brigham, 2021)

The United Nations Economic and Social Council (ECOSOC) established the United Nations
Committee of Experts on Global Geospatial Information Management (UN-GGIM) in July
2011, to further the cause of using geospatial information in sustainable development
processes worldwide. UN GGIM adopted a Global Statistical Geospatial Framework (GSGF)
as the basis for supporting efforts for combining geospatial and statistical information (Scott
and Rajabifard, 2017).
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The UN GGIM in 2019 specifically demanded using geospatial information and GIS-based
analysis approach to improve the availability, quality, timeliness, and disaggregation of data
to support the implementation of the new development agenda at all levels (FIG Task Force
on FIG and SDGs (2019). In view of this important global drive that happens to overlap
with the GIS interest in utilizing geospatial information, and as the instructor of a GIS course,
the author decided to introduce a project-based to help civil engineering students become
more aware of GIS potential contributions to UN SDGs, and have the students use their
acquired GIS understanding and analyses skills, through role-playing, in project-based
approach designed specifically to engage GIS enrolled undergraduate students in UN SDGs.
Worth mentioning that over the years of course delivery, the use of GIS and geospatial
addressed UN SDGs among topics covered by lectures and reports. However, the project-
based approach presented herein was first introduced in this format in Spring 2022.

2.3. Description of the Selected Project-Based Learning

In Spring 2022, students enrolled in the GIS course were asked to form teams, and select
countries, where they acted in role-playing mode as country delegates. Using GIS, students
were to present as country delegates their respective GIS assessments of the selected SDG
indicators to a simulated UN Session to be held at the end of the semester. The emphasis in
the Project-based Learning was on; SDG 11 on Sustainable Cities and Communities (Make
Cities inclusive, safe, resilient and sustainable) and SDG 13 on Climate Action (Take urgent
action to combat climate change and its impacts). An appendix is given at the end of the study
describing the tasks required fro students.

As course instructor, along with teaching assistants, we regularly met with students during
project milestone activities. Occasional question and answer sessions were held for task
clarifications and guidance through project-based learning activities during Spring 2022
semester. Each group of students selected a country from a short- list of nine countries
(worldwide, namely; Belgium, Brazil, Chili, Denmark, Ecuador, Greece, Kenya, Mexica,
and Norway). During the course, students were asked to role-play as country delegates, and
be prepared at the end of the semester to present the report in a simulated UN General
Assembly meeting. During the semester, students researched and collected geospatial data
and conducted GIS-based analyses as the course progressed.

A Model of United Nations (MUN) at the university participated in the closing session of the
project-based learning. MUN mirrors the mandates and activities of United Nations
ECOSOC. Which made cooperating with MUN give a realistic environment for the project-
based learning. Most student members of the current MUN were not enrolled in the GIS
course, except for one student. MUN is considered one of the most popular and prestigious
student activities in the university. MUN activities included simulating different UN
functions and activities, to enhance MUN student members’ personal, intellectual and social
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skills of the Egyptian Youth. MUN provides hands-on experience to undergraduate students,
and future leaders in the international area of diplomacy.

3. Results

Table 1 shows growing student interest and appreciation of the tasks related to the project.
Early in the second week of the semesters just more that 55% of the students were engaged
and had no inquiries or complaints, by the sixth week of the course the percentage of engaged
students were over 70%. By the end of the course in the twelve week, and before the PBL
group peresentations, all students were excited and were looking forward for presenting their
work to other student groups. To date, I still hear from alumni words of appreciation about
this PBL experience and its impact on their views of their roles of them as civil engineers.

Table 1. Growing student interest and appreciation of the tasks related to the project.

For the presentation of PBL group work, a simulated UN General Assembly was held, at the
end of the semester during June 2022. An active working group of students known as Model
of United Nations (MUN), cooperated. The venue for the in conclusion of the GIS project-
based learning activities was held on campus, in a large rounded hall; with layout setup, the
procession of the meeting, and document format exchange, method of addressing the
Assembly, were as much as possible similar to UN General Assembly official sessions.
Figure 1 presents the simulated UN General Assembly session.

Figure 1. The simulated UN General Assembly session
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Over seventy students enrolled in CIG 1002 GIS for Civil Engineering Applications attended
as country delegates. Each country delegate delivered oral reports, in UN SDG Country
Report format, presentations supported by their GIS analyses findings on the current status
of each of the nine countries. The MUN General Assembly was held for three hours. Each
country delegate presented a short PowerPoint summarizing the SDG country report and
findings. Each country delegate was handed a UN "Resolution Template" to complete and
read to the Assembly. The event was recorded by the Media Production Center (MPC) for
documentation and to be used to introduce the project in the coming semesters to more
students. Figure 2 presents a group photo taken at the closing ceremonies of the event.

Figure 2. A group photo at the closing ceremonies of the event

4, Conclusions

The project-based learning presented herein enabled students to independently collect new
knowledge, and present it in written and oral formats that are novel to them as country
delegates during the simulated UN sessions. Hence, enhancing their technical capabilities
and soft skills , addressing one of the critical mankind challenges; namely, achieving UN
SDGs. Further, the project-based learning enhanced engineering students’ engagement and
awareness of UN SDGs. As well as, encouraged students through critical thinking to relate
UN SDGs to their engineering major, provided a platform for meaningful collaboration
among the teams of students enrolled in the course, and fostered cross-discipline between
engineering students with interest in GIS course and students with MUN student members
with backgrounds from other majors. More interesting was that the project-based learning
stimulated interest of civil engineering students in MUN. Owing to the success of the project-
based learning implementation in the GIS course, and interest of the MUN student members
at the university, plans are currently being made to conduct another project-based learning
during Spring 2023 semester within the next GIS course delivery, with a new batch of
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students and new country delegates, ultimately working with new student country delegates
adressing simulated UN General Assembly.
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Appendix: Tasks Required from Students

CIG 1002 GIS in Civil Engineering Assigned 17 May 2022
Spring Semester 2022

A Brief UN SDG Country Report
On Current Status With Focus On Geospatial Data
(Emphasis on SDG 11 and SDG 13)

Introduction:

The scientific literature delineates numerous benefits of geospatial information in
support of sustainable development. Accordingly, the presence of geospatial information
within the United Nation Sustainable Development Goals (SDG) should provide more
quantifiable measures to the SDG indicators. The United Nations Global Geospatial
Information Management (UN GGIM) adopted a Global Statistical Geospatial
Framework (GSGF) as basis for supporting efforts for combining geospatial and
statistical information. (Baraka, 2021).

https://fig.net/resources/proceedings/fig_proceedings/fig2021/papers/ts08.2/TS08.2_ba

raka_10997.pdf

Requirements:
Accordingly, you are asked to prepare brief country report, and make a presentation

during the GUC MUN (Model of United Nation) on Thursday, 2 June 5:00 — 8:00 pm.
(location to be announced). The country SDGs report will be limited to SDG 11 and
SDG 13 goals, with focus on the role of the geospatial data.

Instructions:

1. You will be divided into 10 groups based on your tutorials. (Check GUC CMS)

2. Each group will select ONE “country” to represent, from country pool list assigned to
each group. (Check GUC CMYS)

3. The representative and co-representative of each group will notify by email Prof.
Moustafa Baraka, of the country selected by his/her group, no later than Wednesday 18
May, 2022, 5:00 pm

4. As a group you will work together, prepare and upload online your country SDG report
and findings, no later than Tuesday, 31 May, 11:00 pm. (link to be announced)

5. Asagroup you will attend a GUC MUN General Assembly meeting event at GUC. Some
members from each group will be randomly selected during the event to present a 10
minutes PowerPoint to the GUC MUN, summarizing the SDG country report and
findings on Thursday, 2 June 5:00 — 8:00 pm. (location to be announced).

Required Report Content & Format:

A Cover page with group members names, IDs, and the country represented
Acceptable report page range 4-6 pages including maps, figures, and tables.
A reference section for all material used have to be included

Required Presentation Content & Format:

A Cover page with group members names, IDs, and the country represented
Presentation no to exceed 10 minutes; including maps, figures, and tables.
A reference section for all material used have to be included

Important note:

For resources for the report and presentation check posted: CIG1002 - GIS - UN SDG

Country Report.pdf
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Sustainability constraints ask for quick and drastic changes in the ways to
teach at university. Here we study the amount of carbon emissions of lecturing
a first course in programming. In addition to fix costs estimations, our study
relies on a pool on student mobility patterns at our university. We estimate,
per campus and level of presentiality, the amount of COz. emissions of the
course. Our results show that the main contributed cost of the course is not
always due to transportation. Indeed, the difference in emissions between
virtual and face-to-face is not huge and in some cases face-to-face is even
better. This offers a discussion about the convenience of replacing face-to-face
by virtual teaching through minimizing transportation emissions. We claim
that the former can be made CO:. competitive by disseminating the lectures
across the city avoiding the use of costly traveling means.
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1. Introduction and Methodology

As it is well known, the recent coronavirus pandemic caused drastic changes in Universities.
The most important one was having to transform teaching from face-to-face to online in
record time. The change had various consequences, some positive and others not so much.
Among the positive ones we find the beneficial impact on the environment thanks to reducing
COzc emissions due to transport mainly in large cities. Of the refusals, there is talk above all
of the serious impact of confinement and online teaching on the mental health of young
people mainly due to the lack of socialization and movement [Sahu (2020)]. As a
consequence of this facts there is a growing discussion on the necessity of rethinking the
teaching methodology at the university level moving from traditional face-to-face teaching
to complete online teaching through virtual meetings. One of the benefits of a pure online
teaching model is the possibility of implementing the so called Distributed university [Heller
(2022)] in which a distributed effort to design the online courses could be used. Another one
is to reduce traveling time which reverts in less CO2¢ emissions.

In this paper, we provide a first study analyzing the teaching design among both extremes
(totally online versus totally face-to-face) taking into account the environmental impact of
the implementation of the course. For doing so we take as a base for our study the
PROGRAMMINGI course (PRO1) of the Barcelona School of Informatics (FIB) at the
Universitat Politécnica de Catalunya (UPC).

In order to estimate the total carbon emission, we separate the estimation in two parts on one
side we estimate the carbon emissions due to teaching and on the other the ones due to
transportation. For the first estimation, we take a coarse-view to the main carbon emission
sources involved in the teaching, we identify the following ones:

e  Computer Usage: a running computer can generate between 52 and 234 gCOxc/h.

e E-mails: It depends on the size of the message and how large the attachments are. It
oscillates between 4 gCOze (no attachments), to 19 gCOxze (single simple attachment), up
to 50gCOz2e (large multiple attachments, e.g., images) (eCo2greetings).

e Cloud Storage: The data centers’ electricity consumption represents a total emission of
97 MT (million tonnes) of COzc a year [Masanet et al. (2020), Obringer et al. (2021)].

e Virtual Meetings: As for a quite standard video meeting, we could assume a 1-hour
time, 25 people in it, with HD 1080p video quality. That would emit around 210 gCOxe
according to Zoom emissions’ calculator. Turning off the camera, lowering the
streaming quality and having small groups reduces the environmental footprint of the
meetings drastically (up to by 96% [Obringer et al. (2021)]).

Among the previous sources, we considered only computer usage and virtual meetings. The

main data centers’ suppliers (i.e., Google and Microsoft) declare themselves as carbon neutral

companies and are rapidly moving to buy renewable energy to match all their energy usage.
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In view of that, we did not consider this source of emissions. The amount of paper in teaching
is very small and thus can be neglected. It is difficult to measure the e-mail traffic, however
in our experience the volume of e-mails due to teaching has been similar in face-to-face and
online teaching; therefore, we did not take it into account.

The second source of carbon emissions is transportation. An average European car emits
around 120.4 gCOz¢/km, a local bus around 82 gCOz¢/km and the underground 14 gCOz/km,
approximately (European Environment Agency). These values have to be averaged by the
number of people traveling together. Nevertheless, figuring out the particular transportation
patterns of the students is not easy. In recent years, the UPC has given increasing importance
to the sustainability of its studies and infrastructures. Taking advantage of its scientific and
technical nature, and as a preliminary need to make strategic operational decisions that adapt
to the future, the UPC is carrying out very interesting studies in this regard (UPC Sostenible).
One of them is a study on the carbon footprint of student transportation to its different
campuses [Zamata Romero (2020)]. UPC campuses are distributed throughout the province
of Barcelona, but they are of different sizes and are located in cities of different size,
connectivity and importance. It can be seen from the study that there are big differences in
the transportation patterns (and consequent carbon emissions) of the different campuses. We
analyze the carbon emissions due to student mobility when face-to-face teaching is done in
one of the UPC campuses.

2. Case of Study: PROGRAMMINGT1 at FIB-UPC

The PROI course for the Bachelor Degree in Informatics Engineering at FIB-UPC receives
each semester around 700 students. It is a 7.5 ECTS course, consisting in 5 hours of lessons
per week (2-hours theory with 60 students/group, plus 3-hours lab with 20-22
students/group), plus approximately 7 hours of autonomous study. The course has two
midterm exams and a final exam. Every exam runs for 2 hours in a lab classroom (with a PC
for each student). The UPC dedicates around 20 lecturers for covering all the teaching
necessities of PROI and two of them take also care of the coordination. Our estimations
assume that all students attend all lectures. The results can be easily tuned to the adequate
abstention percentages, when it is the case.

In order to calculate the cost in CO2. emissions of this course, we identify the elements that
are involved in its production for each type of lecture and use the power consumption
calculators at Energuide and DisplaySpecification websites. Let us start with the lab sessions,
where every student (and lecturer) uses a PC for working [Adan Navarro (2020)]: Lightning:
600Wh (32 LED tubes); Purifiers: 170 Wh (2 per room); Monitors: 300 Wh (20 of them);
PCs: 2000 Wh (20 PC towers); Projector: 300 Wh; Jutge.org: 300 Wh (3 servers at
maximum computation).
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We are not considering the costs of heating/cooling classrooms since this data is difficult to
estimate and, moreover, one can consider that it is probably quite equivalent to the costs
incurred by heating/cooling private homes when working 100% virtually.

We consider the differences in cost for the theory sessions with respect to the lab sessions:

e PCs and Monitors: now only one for the lecturer that consumes about 150 Wh.

e Laptops and Tablets: we observed that at most 20% of the students at FIB-UPC use an
electronic device to take notes during the theory lesson; so, assuming that 10 out of 60
do that, that represents a consumption of 800 Wh.

Gathering all together, a 1-hour lab class (for 20 students) at FIB-UPC consumes around

3670 W, while a 1-hour theory class (for 60 students) consumes about 2020 W. Thus, every

3-hours weekly lab session of PRO1 requires about 11 kW (2.85 kgCOze, considering that a

kWh produces 259 gCOz) and every 2-hours weekly theory session of PROI1 uses

approximately 4 kW (1 kgCOxe).

The 700 students enrolled in the course are organized in 12 groups for the theory lessons, and
in 35 groups for the lab sessions. Thus, the total approximated carbon footprint of the PRO1
lessons for those 700 students sum up to 112 kgCO2. per week. Multiplied by 15 weeks, that
represents an approximated total emission of 1680 kgCOze per semester (that we approximate
as 1.7 mt — metric tonnes —). Please note that these costs do not include transportation, which
we take care of in the next section.

3. Different Scenarios at the UPC Campuses

In what follows we calculate the costs in COze emissions of two opposite (in terms of
transportation costs) models of lecturing: completely face-to-face and completely virtual.

Face-to-face Model: Many of the big Universities in the world are placed in big cities since
it is an easy way to maximize the number of students that have the university relatively near
from home. Depending on the cities, these Universities are sometimes placed in huge
campuses (where everything is centralized) or they may have its schools and faculties
distributed within the city.

There is also a type of distributed model of big university in which the campuses are around
the big city, placed in smaller cities that have a good transport connection with it. One of the
big problems with this model is the high daily traveling distance of many of the students,
since they use to live in the big city or in other smaller cities close to it. Cities are too close
to each other to make students change their living place, but too far to avoid carbon-producing
transportation. This is the case of the UPC that is distributed across the province of Barcelona
and structured in big and medium-size campuses. The bigger concentration of students is to
be found at the combination of Campus Nord plus Campus Sud, which are both placed at the
SW-border of Barcelona (at one end of the 5S0-meters wide grid-crossing Diagonal street in
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Barcelona). At the opposite NE-end of the Diagonal, 12 km away from the Campus Nord and
Campus Sud, there is the medium-sized Diagonal-Besos campus. UPC has other medium-
sized campuses in smaller cities like Terrassa and Vilanova i la Geltru.

As currently designed, students are enrolled to a specific campus and do not have to move
through several campuses. However, lecturers might teach in different campuses on the same
day with the corresponding impact in fatigue, time consumption and COze emissions due to
their mobility (even if this is not significant in comparison with the travel emissions due to
all the students). As an example of this let us note that a lecturer that teaches both at Campus
Nord and at Campus Diagonal-Besos on the same day, needs more than one hour by
(probably highly-crowded) bus to travel from one campus to the other (even that both
campuses are inside the same city, Barcelona).

Coming back to our PROI course, let us calculate, in terms of COze emissions, the cost of
transportation of the 700 students of the course to each of the UPC campuses. Just to attend
our PROI course, each student needs to move to campus twice a week (one day for the theory
lessons and one day for the lab sessions); this makes 4 trips a week, which for the 15 weeks
of classes it is a total of 60 trips per student. Multiplied by the 700 students of the course, it
represents a total of 42000 trips.

In order to have the corresponding impact on COz. emissions of the total amount of trips per
campus, we multiply this amount by the average distance of trip per person by campus and
the cost in COz. emissions per kilometer per person per campus. The obtained results are
shown in Table 1.

To obtain the total number of emissions due to the PRO1 course as if it were given at a
particular campus it suffices to sum the total emissions due to the transportation of the
students to the emissions calculated in previous section (around 1.7 mt — metric tonnes —)
where only the transportation cost was missing.

Virtual Model: Under this model, students and teachers work completely remotely from
somewhere outside the university, typically at home. A number of traditional Universities
also offer nowadays an online option for students who wish to pursue a degree but cannot
attend courses in a traditional classroom setting. The virtual university model uses the
Internet to deliver classes and seminars. As we already mentioned, this is optimal in terms of
transportation costs but it is not optimal in students’ achievements and mental health [Son et
al. (2020), Sahu (2020)].
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Table 1. Transportation to the different UPC campuses. The 1st column states for the UPC
campus, the 2nd and 3rd columns contain information concerning students of the different
campuses individually [Zamata Romero (2020)]. The 4th column is the result of multiplying the
first two (and this refers also to a single student), and the last one represents the whole emission
of the semester (4 trips per week multiplied by 15 weeks and applied to the 700 students).

Campus avg. km/trip avg. gCO,/km gCOy./trip KgCO;¢/course
Vilanova 40 0.8 32 1344
Nautica 13 1.46 19 798
Terrassa 22 0.25 55 231

Sant Cugat 19 1.05 20 840
Manresa 50 0.67 335 1407
Campus Sud 15 0.12 1.8 75.6

Baix Llobregat 27 0.39 10.53 443
Diagonal-Besos 19 0.29 5.51 232
Campus Nord 19 0.13 2.47 104

In order to calculate the total cost of the course in a pure virtual model we consider as fixed
cost the around 1.7 mt (metric tonnes) of COz. calculated previously. This is a simplification,
since we consider that the cost of lighting a classroom of 60 students is almost equivalent to
the up to 60 home-spotlights used virtually, we also consider that the cost of the projector
plus the air purifiers and others might be, roughly, similar to the cost of using personal
computers, laptops, cell phones or tablets to view the zoom transmission during theory
lectures. Considering that an hour of virtual meet for a group of 25 students contributes with
210 gCOze, the five hours per week along the 15 weeks of the course for the 28 required
groups we obtain a total of 441 kgCOz.. The total is about 2 mtCOze.

4. Conclusions and Further Work

On-line working, climate change and associated health problems (both mental and physical)
are today trending topics. University has to be aware of that. University studies need to be
redesigned to deal with this new reality. To do that, more data and more models should be
developed. This work is a step in this direction. Our study quantifies in terms of COze
emissions the cost of lecturing the PRO1 course in the different UPC campuses. The results
of our study show that, in terms of COz emissions, transportation is in some cases
competitive with on-line teaching. The total amount of COz. emissions of the PRO1 course
at FIB-UPC is of about:

e 1.7 mt (metric tonnes), without taking transportation into account.
e 2mt, when taught 100% virtually.
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e 0.5 mt are strictly due to virtuality. This is similar of the amount of CO2. due to
transportation of the Campus Baix Llobregat and —surprisingly— some campuses (such
as the Campus Nord and the Campus Diagonal Sud, for instance) are more efficient in
COzc emissions than the fully virtual version of the course.

We can observe that the campuses with highest CO2. emissions per km, Nautica and Sant
Cugat, are small campuses, below 800 students, offering quite specialized studies. The
campuses with highest total CO2e emissions, Vilanova and Manresa, are the ones with largest
transportation time. They are located in small cities at around 50 Km from Barcelona. The
other campuses are located inside the city of Barcelona and the average CO2. emissions show
that their students reach the university mostly by low emissions public transportation.

We can draw from our studies some ways to reduce the carbon emissions due to lecturing. In
those cases, with costly travel, a balance among face-to-face and on-line teaching together
with improvement on the public transportation will reduce emissions.

Complete on-line teaching has relevant drawbacks on mental health and sociability as it was
observed in [Sahu (2020)] and therefore it should be avoided or tuned. On the other hand, as
we see it, it makes no sense that every day, a student takes private transportation to travel for
about 45 minutes to go to university. With the city design in mind, we envisage a model of
university that tries to avoid the transportation cost by “spreading” the university across the
city. We advocate for a solution having campuses distributed in the different neighborhoods
of the city in a similar model to the one of undergraduate schools agreeing with the general
design principles of the 15 minutes city planning [Moreno et al. (2021)]. With this idea in
mind it should be possible to place university at most at 15 minutes walking distance from
students and (in most cases) lecturers’ homes. The university could re-use and share existing
infrastructures like civil centers for instance which in general are underused and improve on
the assignment of students to campuses. In the case of late afternoon lectures schools could
be reused. It makes no sense to duplicate to infinity expensive technical labs. To allow the
students to work with expensive technical material they can be asked to go where those labs
are placed, in general the big campuses, but only once a week or every two weeks, depending
on the course, the lab, the specific topic, etc.

The data in which the present study is based corresponds to the first pool on mobility
launched by our university. Due to this fact, the level of participation, especially in some
smaller campuses, was low. We expect, that in the forthcoming pools participation will
improve. We plan to perform a comparative study as soon as new data is available.

We are working towards devising a model quantifying other aspects involved in the learning
process with regard to sustainable development goals. In particular, we want to relate the
learning effort and (a quantification of) the well-being with a teaching paradigm that
considers a combination of face-to-face and virtual lessons. As our goal is a medium-sized
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macroscopic approach because we are not interested in countries but in university campuses.
One line of work is to ground the model in the Cobb-Douglas production function [Cobb et
al. (1928), Jones (2002)], that measures the GDP production of a country in terms of the
capital and the labor.
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Abstract

Understanding learners’ perceptions of their own learning outcomes is critical
for accurately interpreting those outcomes and planning interventions to help
improve them. Past research in massive open online courses (MOOCSs) shows
that many learners enroll in courses they do not finish, and much research has
been conducted investigating the patterns and trends driving this. This paper
uses a qualitative methodology to understand how learners perceive course
completion and certification, and why they do or do not meet their learning
goals. Data were analyzed from fifteen interviews with learners who had
enrolled in at least one MOOC. The data suggests that learners have a complex
understanding of completion that varies depending on their own goals and
access to the material. It also shows that they see certification as distinct from
completion, and will only be willing to pursue certification under certain
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1. Introduction

Understanding student’s perceptions of their own educational experiences is crucial towards
interpreting their behavior, and designing materials that best meet their needs. Massive Open
Online Courses (MOOCs) pose a particular challenge towards understanding learner’s
experiences, as they are asynchronous, online courses designed to accommodate a large scale
of learners with minimal instructor feedback. Online platforms have the ability to capture
user’s actions in the course, allowing researchers to study behavioral patterns and trends in
and across courses. Although this data is very rich, it does not give insights into the learners
perceptions of their own behavior and reasons motivation this behavior. Research has shown
that MOOC:s have a high dropout rate, with many learners enrolling in courses that they don’t
complete (Khalil et al, 2014). Others have sought to characterize completion and dropouts in
MOOCs (Anderson, 2013; Kizilcec et al, 2013; Zhong et al, 2017), and predict what types of
learner engagement will lead to completion (Al-Shabandar et al, 2018; Kloft et al, 2014).
However, defining completion in MOOCs is complicated by the various options facing
learners enrolling in courses. Typically, learners have the option to audit most of the course
for free for a limited time period, or to pay a small fee for the opportunity to access the full
course and the opportunity to earn a certificate of completion. Much of the recent research
investigating completion rates in MOOCs focuses on learners who have paid for the course,
assuming that the act of paying signifies their motivation to complete the course (Reich &
Ruiperez-Valiente, 2019; Roy et al, 2022). However, many studies have shown that learners
have complex motivations for enrolling in courses that may not always necessitate
completing the entire courses as designed (Kzilcec & Shnieder, 2015; Milligan & Littlejohn,
2017; Salmon et al, 2017). This project seeks to shed light on learner’s definitions of
completion and certification, and the underlying reasons surrounding their course outcomes.

1.1. Related Work

Previous research has investigated learners conceptions of course completion and the reasons
behind when they do not complete. Early work from Fini (2009) in a MOOC offered in 2008
showed that learners had varying definitions of course completion, and there was not a single
standard that was uniformly shared by all learners. Researchers have since sought to unpack
the reasons behind these variations. Tanner (2013) found that learners often dropped out of
courses because they did not meet their expectations. Others pointed to a range of factors
such as conflicts arising in learners home and work lives, their perception of the course design
or pedagogy, the perceived usefulness of the material, or the learner’s ability to manage time
effectively (Eriksson et al, 2017; Hood et al, 2015; Wang & Baker, 2018). Several studies
have found that the possession of certain personal characteristics such as goal orientation,
grit, and time management had an impact on completion rates (Doo et al, 2021; Fellman et
al, 2020; Gupta, 2021; Kroll & Reed, 2017). This work has given important insight into the
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broad trends of learner behavior in MOOCs, though questions still remain about how the
learners describe their own course behavior and outcomes, particularly regarding when they
choose to pay or audit the course for free, earn a certificate or not, and how they define
completion. Drawing on the previous literature, this research sought to understand how
learners interpret their own completion of a course, when and why they choose to purchase
certificates, and what are the factors that they note for not completing a course or earning a
certificate.

2. Methodology

This project utilized qualitative research methods to address the research questions, as the
key interest is in the learner’s own interpretation of their learning experience. The study
population of interest were adult learners (18+ years old) who have enrolled in at least one
MOOC. The study used a structured sample (Shah & Gorbatai, 2015) which identified
learners based on pertinent variables to the study: gender, course completion, and verified
status. A sample of 60 learners was drawn from 5 courses on edX covering the topics: history,
political science, research methodology, mathematics and music. 15 learners consented to
participate in the study, which are described in Table 1. Semi-structured interviews were
conducted for data collection, and grounded theory was used for data analysis (Strauss &
Corbin, 1997). The interviews were approximately ~30 minutes to 1 hour long, and
participants were invited to speak about all of the MOOCSs they had taken, not only the one
they had been sampled on. The interviews were recorded, and transcripts were created. These
transcripts were analyzed in nVivo, and coded twice. The first codes were derived from the
text itself, and a codebook was created based on these condensed codes, then the data was
analyzed again using the codebook and synethesized into the findings presented in this study.

Table 1. Demographic Percentages of Sample 1, N=15.

Gender* Course Activity* Status*

M F Sample Explore ~ Complete Audit  Verified

% 53 47 20 47 33 40 60

Note. *Indicates variable was included in the structured sample criteria.

3. Findings

Learners described a range of outcomes and reasons for those outcomes, based on their
motivations for taking the course, the quality of the course, and their own circumstances.
While definitions differed slightly, overall participants defined “completion” as having
completed the parts of the course relevant to their interests and motivations. As one learner
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noted, “completion is to be exposed to the most relevant points of importance to me.” The
outcomes presented use this interpretation, assuming learners were able to complete the
course according to their own determination. The learners’ ability to complete the course is
additionally hampered by their willingness to pay for gated-content, with audit students
having only partial access to the material and verified students having full access. Paying for
verified status also gives learners the opportunity to earn a certificate of completion if they
obtain a high enough grade on the course. Participants described the reasons why they might
or might not pay for verified status, and the circumstances under which they would try to
earn the certificate. Table 2 presents these various outcomes for learners, and learner’s
reasons for these outcomes.

Table 2. Outcomes for learners, and learner’s reasons for these outcomes.

Completed Did not Complete
- “Well-designed, engaging course” - Unexpected
. - “Complete as much as I can access for conflicts
Audit free” - “Wrong course”
Verified (No - “Well-designed, engaging course” - Unexpected
Certificate) - “Purchased course for full access only” conflicts
- “Too difficult”
- “Slacked oft”
Verified - “Well-designed, engaging course” - Unexpected conflict
(Certificate) - “Need the certificate for credibility” - “Did not need too

- “Sense of accomplishment”

All varieties of learners reported outcomes of completion, regardless of verification or
certification status. They all also reported the quality of course design, and a positive learning
experience in the course as a reason for their completion. Participants noted that “[a faculty
member] who is really engaged, and seems to know their subject matter and loves teaching”
as a factor in their decision to complete. Another felt that their level of learning was an
important factor, noting “there was a lot of new information to learn, and | was enjoying the
course actually, so that’s a huge part of it.” Others noted the course design itself, including
the length of the videos and whether there was an opportunity to apply what they learned.

Many participants described being uninterested in paying for certificates, generally because
they did not have a professional use for it. As one learner explained, “For work purposes,
certificates are still important and in Brazil specially still important. But for personal things,
I don’t think this is an important thing, I mean it’s cool to show friends and family but, in the
end, it doesn’t affect much.” Others noted that the money was a factor, saying “I audit the
courses and I don’t pay, and I am actually a bit furious that they push [the price], and more
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and more to push for the certificate.” Still, learners reported completing as much of the course
as they had access too, saying “if I don’t pay for it, I do all of [the course] that I can.”

Some learners reported paying for verified status and completing the course, but not earning
a certificate. As one learner described, “I think for me, the problem is not the certificate, I
want to have the full access to all the content, that is why I pay the fee.” These learners may
choose to complete the course on their own schedule, once they have access to all the
materials. For learners who paid for the verified status and did earn the certificate, the reason
given was either out of a personal sense of accomplishment, or to use the certificate as a
marker of credibility for professional or personal reasons. One participant said, “I think if
one has a certificate, it also gives a sense of achievement, although maybe it won’t matter
much at my level, I still felt it like happy, okay I’ve done this.” Another reported “I took
those certificates because | wanted to be proud of my [skills] and | put it down on my
Facebook so that all my friends could see.” Some noted that they earned a certificate because
it may help them professionally in the future, “I don’t really have a use for the certificate, but
in long term | can see that my interest is in [this field] and | definitely feel like in the future
it will probably come in handy.” Many reported needing the certificate for professional
reasons, noting the “credibility”, or the importance of certificates in their work culture, “in
the Indian system they’re always looking for certificates whenever we are promoted, so you
have to get a certificate for everything.”

Learners also reported many reasons for not completing a course. No matter whether the
learner paid for verified status or not, all learners reported unexpected conflicts as a barrier
to completing the course. As one participant said “I want to complete them most of the time,
but Il be honest, | might have enrolled in three or four other courses which | have not been
able to finish because of others things, you know | have my work assignments, | have family
to look after, and I have all those requirements and then also do courses.” Other participants
noted that they missed important deadlines due to a conflict that caused them not to be able
to finish the course. One said, “I actually a failed a course because I didn’t make it to the final
exam, because the three days it was available | was sick.”

Many participants described exploring a course before deciding to pay, to ensure that the
course was worth taking. They described many reasons for dropping out of courses due to it
being the “wrong course” for them. This could be because the course is different than they
expected, “you realize that it’s not what is on the label, you know you get in it’s just
something else.” It could also be that the course is inappropriately challenging, “they were
way too easy, some of them are just so easy and silly”, or it is above their level, “sometimes
the content is too much”. Others felt that the faculty teaching the course was “boring”,
causing them to lose interest in completing the course.
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Some participants who paid for verified status were not able to complete the course or earn
a certificate due to the course being “too hard”. As one participant said, “You have to apply
yourself a bit more but yeah, the ones that are hard you try to read up if you can, and if you
don’t get it you don’t’ get it. Some of them are really hard. I see the comments from the other
students that they are having the same challenges.” Others took personal responsibility for
not finishing, saying “I was kind of slacking, yeah I was not watching not so often”. Another
blamed their own lack of grit, saying “actually some of that has to do with self-discipline, I’ll
be honest not finishing courses is probably my thing”. Participants also reported earning a
certificate, but not actually completing the entire course. As one participant explained, “I
wasn’t able to submit the essay on time, because I was working on the policy paper [for work]
and they had the same deadlines, but | had already received a passing grade. You know,
maybe I will still write that essay though, and try to publish it somewhere else.”

4. Discussion

These findings show that learners have a dynamic understanding of completion in MOQC:s,
depending on their interests in the material, and their willingness to pay. Learners reported
feeling a sense of completion when they met their own goals for themselves, regardless of
whether they had earned a certificate or technically completed all sections of the course.
Indeed, learners are aware of the limitations in their ability to technically complete the course
without paying to earn a certificate. As one learner said, “Usually I do everything. If I pay
for it, I will do all the exams of course. And if I don’t pay for it, I do all the exams that I can.”
Or as another learner explained, “If you are not interested in the certificate, you can just skip.
I prefer it if I don’t see the tests, I just don’t need that I would like to keep going with the
classes.” Learner’s benchmark for completion is dependent on fulfilling their own learning
goals, their intention to earn a certificate, and their willingness to pay for full access to the
content. Indeed, some learners paid for verified status for full access to the content, and did
not attempt to earn the certificate but nonetheless felt that they had completed it to their
satisfaction. This shows that learners view completion as a distinct outcome from earning a
certificate. This is further illustrated by learners who reported feeling that they had not
completed the course, despite earning the certificate. Interestingly, learners noted that the act
of earning the certificate disincentivized them from completing the course “because [they]
did not need too”.

This sheds light on previous research on retention in MOOCs which uses certification rates
as a proxy for completion (Reich and Ruiperez-Valiente, 2019), suggesting that the
certification rate in a course might be poorly aligned with the learners’ sense of completion.
Despite this, the findings show alignment with much of the literature investigating retention
in MOOCs. For instance, learners reported a lack of self-discipline and poor time
management as a cause for not completing a MOOC (Doo et al, 2021; Kroll & Reed, 2017;
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Fellman et al, 2020; Gupta, 2021; Hood et al, 2015; Cohen & Magen-Nager, 2016; Wang &
Baker, 2018). A common reason cited for dropping out of course was that they did not find
it engaging, either due to the course design, the instructors, or the level of the course (Hone
& El Said, 2016; Goopio & Cheung, 2021; Chen et al, 2020). They also described having to
drop out of a course because it was too hard, and they didn’t feel they had access to the
support that they needed (Greene et al, 2015; Aldowah et al, 2020). Finally, many learners
did not complete courses due to external conflicts arising from their professional and personal
lives (Eriksson et al, 2017).

While learners’ sense of completion varied based on the circumstances, their understanding
of certificates was fairly uniform. Most learners reported choosing to earn a certificate
because they had a use for it. As one learner explained that they did not pursue certificates in
MOOCs because, “I don’t need the certificates for anything”. Others noted that they chose to
earn a certificate because they planned to put it on their social media profiles to boost their
credibility and demonstrate their skills. As others have found, pursuing certificates could be
used for short term professional goals, or to support long-term career trajectories (Littlejohnet
al, 2016; Dillahunt et al, 2016). For some, however, a sense of accomplishment was enough
of a reason to earn a certificate. One learner said, “You spend enough time reading, putting
in all the hours, so why don’t you get a certificate? I have to get the certificate.” Another
reported collecting almost 50 certificates in a binder as keepsakes to demonstrate her learning
journey. Learners decisions about when and why to earn certificates depends on whether they
had an internal or external use or need for the certificate.

5. Conclusion

This study sought to characterize the ways in which learners perceive completion and
certification in MOOCs by conducting interviews with MOOC learners. The data suggests
that learner’s definition of completion is complex and relative to their own personal goals
and perception of the material. It also shows that learner’s perceptions of completion are
distinct from the process of earning a certificate, which may or may not be in alignment
depending on the circumstances. Finally, the data shows that learners typically only choose
to earn a certificate if they feel they have a use for it, whether personal or professional. Futher
research could shed light on how pervasive these variations are across the population of
learners, as well as point to interventions that could be useful for some learners to help them
accomplish their goals.
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Open education is a way of carrying out education, often using digital
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1. Introduction

Open education is widely acknowledged as important for successful learning for university
students. Research across disciplines has demonstrated that well-designed online learning
can enhance students’ motivation and improve their learning (Hegeman, 2015; Zheng et al.,
2017). Online learning further played a crucial role during the past years with the COVID-
19 pandemic and lockdowns, when attending in-person lectures for teachers and students was
severely constrained.

From a more general perspective, open education is a modern movement aiming to make
access to education easier hoping to stimulate other fields of political and societal whish
including lifelong learning (United Nations, 2015; Zawacki-Richter et al., 2020). In the
current debate, open education is often reduced to open-access learning over the Internet. We
are convinced that this perspective is only partly valid, as open education is not only about
openly accessible education over the internet but is supposed to transform existing learning
paradigms including frontal teaching and teaching in presence in all educational formats from
primary school to high school and university.

One consequence of this perspective is the fact that traditional teaching formats like frontal
teaching using a blackboard, slideshow presentations, conversations in class, group work and
project work are to be part of open education and we want to make them more visible, as they
are the backbone of education for a long time. Most professors in universities and teachers in
schools are expected to give classes in presence. For traditional methods of teaching, it is
evident that slideshows — despite us knowing that they have limitations — find wide adoption.
Unfortunately, transforming such slideshows into interactive online teaching material turns
out to be difficult and laborious.

Furthermore, playing out such educational material remains challenging. While software like
PowerPoint is routinely used to generate slideshows that often serve their educational purpose
quite well, the shareability is limited. Very often, slideshows are converted to PDF to share
online and prevent editing, in which animated slides cannot be read very nicely.

This paper aims to describe a novel and simple procedure to enable teachers using traditional
formats such as a slideshow to progress in opening and enhancing their education towards
more aspects of good open education while avoiding a radical change such as changing the
underlying toolkit. We comment that a similar framework can be applied to any temporal-
visual system, for example, a blackboard lecture could be held once on a digital blackboard
and augmented very much along the same lines. Furthermore, we note that the procedure is
future-proof in the sense that future updates to the teaching material do not break
augmentation and that it does support advanced visual aids such as animations out of the box.
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2. Background

In response to COVID-19 pandemic lockdown measures, higher education like universities
closed their premises. Although such institutions were quick to replace face-to-face lectures
with online learning, these closures affected learning and examinations as well as raised
questions about the value offered by higher education which includes networking and social
opportunities. To remain relevant, universities will need to reinvent their learning
environments so that digitalization expands and complements student-teacher and other
relationships (Schleicher, 2020).

One obvious measure to stay relevant is by adopting state-of-the-art good learning practices
throughout the curriculum. Learning resources are mostly part of a curriculum designed to
fulfil certain learning goals and have the purpose to satisfy certain learning objectives, and it
is therefore essential to achieve a successful learning experience for the students. In the
following, we would like to highlight some aspects of good learning, not to provide a
theoretical discussion, but interlink with our work.

One aspect is the shift from teacher-centred learning to student-centred learning. While the
input slide deck might originate from the former, we see the potential of our tool to help
transition the material to the latter in the process by deconstructing, enriching, and
augmenting it. Another aspect is competencies-based learning, which can be enhanced to the
point of an active learning experience by augmenting an existing slide deck with interactive
content. With respect to another aspect, constructive alignment, one could for example
augment a slide deck with a self-test.

The main goal is to facilitate the transition to an (inter-) active open online learning
experience for students, as it has been shown that a student-centred approach, as well as
online learning and active learning, can be beneficial to the learning outcomes of students
(U.S. Department of Education, 2009; Hegeman, 2015).

3. A Simple Learning System Concept

Many learning systems are implemented, designed, and share a large set of features,
unfortunately, combined with high complexity in using them all. For example, the online
teaching system Moodle has found wide adoption and provides a decent set of features most
of which are, however, difficult to implement especially in hybrid courses which shall be
taught synchronously in presence and over the internet at the same time. Excellent teaching
material is currently non-open and frequently available as slide decks while open education
would require a modularized presentation based on open standards supporting interactive
contents and linking of open resources. In simple words, an experienced teacher might ask
you: “How do I get my slide deck into your system?”
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We propose to maximize the simplicity of turning existing education into a form in which
they can grow towards open education by replacement of problematic sectionsl and
augmentation within the teacher’s tools. While teaching material for teaching in presence
requires considering temporal constraints of the teaching situation (e.g., lecture time), open
online education should provide a more flexible temporal layout in which the learner can
progress self-paced. For building a bridge between existing, high-quality teaching material
with a strict temporal organization used in class and flexible open education, we need to
define a system that supports segmentation into smaller pieces (“units that can be skipped or
replaced with an imported other unit”) and augmentation with additional material
(background information, additional pieces to consider, challenges, quizzes, tasks, etc.). With
many teachers relying on slide deck presentations, an online teaching system for a diverse
body of teachers and a diverse audience needs to provide a few key features:

o Feature 1: The framework shall enable teachers to convert their existing material
into open education material with zero or low complexity in terms of work (time)
and learning.

e  Feature 2: The framework shall enable the sustainable extension of existing material
with online-only features such as quizzes and background information linkage.

e Feature 3: The augmentation scheme shall not be limited to content, but also include
curricular logic by, for example, linking or proposing other (micro-modules) to learn
or linking with a knowledge base.

We realize a research prototype of such a system and are aiming at using it in large-scale
research studies within the national research data infrastructure NFDI4Earth for our
education. Based on the existing teaching material of the partners involved, we want to pave
the way to accessible and high-quality online teaching, preferably reusing existing material.
Note that this is perfectly in line with the principles of findability, accessibility,
interoperability, and reusability (FAIR) which have recently been applied to open education
as well. Findability is improved by fragmenting temporal teaching material and augmenting
it with metadata, accessibility is provided by open internet access, towards interoperation, we
use only industry-standard datatypes (e.g., MPEG video) and community-driven
standardized representations (e.g., HSP). And reusability is provided by the editable and
extensible nature of our output H5P containers and the explicit integration of all tools that
can map the temporal teaching material to a video. While we demonstrate the system on slide
decks, note that this can be easily extended and applied even to handwritten text on a digital
blackboard.

1 we decide to use the unclear term problematic here as it covers all legal, ethical, didactical, or otherwise occurring limitations of

the value of a shared version as opposed to a version used in the original learning context.
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e Decision I: For the prototype, we decided to first concentrate on slide decks and
rely on the video export features ubiquitously available in slideshow software to
bridge existing slideshow technologies.

e  Decision 2: The linkage of background information must be implemented within
the teachers” toolkit (e.g., PowerPoint) as only in this way future structural
modifications like inserting slides do not break the linkage and the improved version
can still be edited with the already established software knowledge of the teacher.

e  Decision 3: As a transport format for open education, we rely on the idea of H5P
containers. Such containers are essentially collections of presentation software and
content that are based on open standards and can be readily deployed to existing
teaching systems like Moodle or ILIAS.

The transformation procedure is then structured as follows: Starting from slides, we first use
the teacher’s software to convert the results to video. Opposed to exporting as individual
slides, we can perverse all animations and videos that might be embedded in the presentation.
Furthermore, presentations on a digital blackboard with a pen can as well be recorded as a
video stream while most digital blackboards do not have a suitable concept of a slide that we
could use and especially in handwritten lecture notes, the genesis of the material as a video
is more valuable than the final page. We then implemented a simple software that decodes
the video frame by frame and tracks significant visual changes. For each longer time period
without significant visual change, we emit an image slide. For longer periods of change, we
emit a slide showing a video segment (e.g., for animations). These sequences are then
automatically assembled into an H5P container using image slides and video slides.

3.1. Basic Augmentation through Pictograms

Now, you can easily imagine that the simple procedure works well but will have some
pitfalls. For example, in animations, it should be possible to generate key frames, that is, we
need a mechanism that the teacher selects that a certain visual state within the animation is
going to be used for longer time as a slide. Furthermore, you might realize that some parts
are good for presence teaching but might not be ideal in online scenarios. For example, a
presentation in a school could contain instructions such as “We need your math book today”
or university lectures could contain information, especially directed to online participants
such as when exactly the lecture starts.

These functions are implemented in our framework with a visual language that contains
certain pictograms triggering the required behavior in the processing of the video slideshow.
Table 1 contains the visual language used for our current version of the prototype. This visual
language is sufficiently simple and can be implemented in any slideshow system that is able
to show images. In addition, good usability can be provided by extending the toolbar with
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buttons that insert exactly these images or with a small tool that efficiently provides these

images through the clipboard of the operating system.

Table 1. Pictograms (icons) with their conditions, semantics, and actions.

Icon

Condition, Semantics, Action

)

g

)

When this picogram is visible, emit a snapshot of the middle frame of visibility of
this pictogram as a still image slide.

Note that this can be used in animations by a sequence of showing followed by
removing this pictogram to generate a still image slide within an already existing
animation.

While this picogram is visible, no output frames can be emitted or (based on a
prerequisite) an error message is shown or the output is blurred significantly and
overlaid with a message.

This marks the start of an autoplay section. That is, from the time on, this is visible, we
will emit the plain video segment as a video slide.

This allows for supporting pseudo-animations, for example, when multiple slides are
used for something that should be an animation. This has often been done to facilitate
reasonable PDF export and printing.

This marks the end of an autoplay section.

Note that this does not emit a still frame, hence, the video might be looping or
whatever preset we are having. If you want to have the result as a slide, you can
combine this with a camera icon.

This icon denotes a chapter start.

In this case, optical character recognition (OCR) can be used to extract the text
depicted in the largest font as the title of the chapter and to build a Table-of-Contents
using this information.

Such a structure can also be used for skipping forward and backward in long
presentations.

4. Demonstrative Implementation

The proposed system is implemented as a computer vision system based on a rather simple

heuristic of change detection. As a first step, we decode the video frame by frame. For each
frame, to save computation time and increase stability with respect to video coding artifacts,

we perform a resize operation to a size of 256 x 256 pixels, convert the color space to
grayscale, and extract edges using the Canny detector with thresholds of 50 and 200. With

this representation, we scan through the video and compare each frame with the next frame
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using a normalized correlation coefficient R(x, y) as given in the following formula for two
grayscale images T’ and I’.

2py(T'@Y) - I'(e + 2,y + )

\/g,,‘y, T2, y)? - Ty '@+ ',y +y')?

For an example slide deck, this leads to a correlation profile between slides as depicted in
Figure 1. In this figure, one sees strong peaks away from almost perfect correlation (e.g., R
= 1) for each slide change. Hence, for detecting a slide change, we propose to use a threshold
of 7=0.5. As a second observation, you see small regular peaks which are related to
keyframes of the MPEG codec and providing artifacts. However, you also see that the third
slide has some non-trivial correlation. This slide has a small animation (e.g., a small circle
moves around). This leads to an overall high correlation as most of each pair of frames is the
same, but we need to detect this movement. Therefore, we employ a trick: We incrementally
build a sum image of all edge-detections while we do not detect a frame change. And as soon
as we get a frame change, the correlation of this sum image with the last image of the previous
frame is computed to detect, if there is an animation. Figure 2 depicts this situation for our
animation: while almost all frames are very similar to their successor, the sum of all frames
clearly depicts the movement of the ball and does not well correlate with any of the frames
of the animation. Hence, if this correlation is low enough, we mark the previous range of
frames as an animated region that needs to be kept in a video format as opposed to creating
a still image representation in H5P.

Correlation Profile

101 T Y™~"T T T
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Figure 1. Video frames correlation profile.
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Figure 2. Sum of correlations.

During the scan, we also employ template matching with the library of defined symbols. For
this template matching, we assume that the aspect ratio of the symbols is the same and that
the scale is kept similar with the template. Under these assumptions, we can use the same
correlation technique (edge detection followed by computing the normalized correlation
coefficient), but this time sliding the template over the frame. Varying the frame resolution
introduces the required partial scale invariance and symbols can be detected.

This processing stage then provides the following information: the decomposition of the
video in slices related to each slide, the information on whether a video slice contains
significant animation, and for each frame the presence of any of the symbols from the symbol
library. From this information, an H5P container can be generated which contains all the
required features.

5. Conclusion

With the proposed simple method of content augmentation without additional or external
toolsets, just where the teacher is used to be, we hope to enable most university teachers to
share high-quality interactive content and to improve step by step towards open education.

The framework is implemented and demonstrated for PowerPoint, but the augmentation
scheme is general and completely independent of any presentation software or framework,
as the functionality is driven by visible elements.

For future work, the complete set of features including PowerPoint animation, voice
explanation and interactive materials (reference links and quizzes) should all be embedded
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into one file. Teachers can then easily share it online within and out of their own universities
for open education.
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This research examines the opportunities and risks of artificial intelligence
(Al) in the context of higher education, using ChatGPT as an example. The
hype around Al tools in education has led to a skeptical attitude among many
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1. Introduction

The potential that artificial intelligence (Al) offers for the teaching and learning process is
diverse, providing new opportunities for personalized and effective education (Zawacki-
Richter et al., 2019). Al technologies are gaining increasing importance in universities, as
confirmed by a survey of university leaders in Germany in 2019: Al technologies offer a
range of opportunities for personalized and effective education, with 26.4% of universities
already using Al, machine learning, text mining, and data mining in their research and
teaching activities (Gilch et al., 2019). In addition, universities are increasingly offering
courses in Al, integrating Al modules into the curricula of courses, and developing
interdisciplinary study content to provide basic digital and Al-specific ‘literacy’ (Laupichler
et al., 2022; Mah and Biiching, 2019). Thus, Al plays a key role, especially in the context of
digital transformation of higher education, and Al applications, such as intelligent tutoring
systems, teaching robots, learning analytics dashboards, adaptive learning systems,
personalized learning systems, assessment and feedback systems, human-computer
interaction, or intelligent virtual reality, have become established over the years (e.g.,
Bearman et al., 2022; Ouyang et al., 2022; Hinojo-Lucena et al., 2019; Zawacki-Richter et
al., 2019; Ma and Siua, 2018).

However, there are also concerns about AI’s potential risks in higher education, including
reinforcing existing inequalities, increasing plagiarism, and replacing teachers (e.g., Cotton
et al., 2023). In this context, ChatGPT (Generative Pre-trained Transformer), a language
model for providing conversational responses, is attracting a lot of attention in higher
education, with potential applications for text analysis and automation of writing tasks (Zhai,
2022). ChatGPT is developed by OpenAl and has been trained on a massive amount of
human-generated text data using the “Transformer Network™ machine learning technique for
natural language processing (OpenAl, 2022). As a result, ChatGPT has a comprehensive
understanding of human language and is able to have human-like conversations. ChatGPT
can therefore be used for a variety of applications in higher education, such as text analysis
or the automation of writing tasks, making it a tool with far-reaching implications for
teaching. Therefore, ChatGPT has the potential to revolutionize applications and services
related to universities. This, in turn, calls for critics as well as advocates.

This research seeks to address this disconnect by exploring the opportunities and challenges
associated with the use of ChatGPT in higher education. Specifically, this paper addresses
the following research questions (RQ):

e RQI1: What are the opportunities and risks of using ChatGPT-based chatbots in
higher education?

e RQ2: How can ChatGPT-based chatbots effectively shape teaching, learning and
administrative processes in higher education?
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To answer the RQs, this paper identifies and analyses the advantages and disadvantages of
ChatGPT based on a literature review and provides recommendations for the effective use of
ChatGPT in higher education. The aims of the paper are (1) to contribute to the understanding
of the role of ChatGPT in higher education, (2) to provide insights into the opportunities and
challenges associated with its use, and (3) to help educators make informed decisions about
the use of Al in higher education.

2. Literature review

To provide an overview of the current use of Al technologies, specifically ChatGPT, in higher
education, a systematic literature review was conducted. However, the heterogeneity of
European universities (Lepori, 2022) makes it difficult to collect a complete and up-to-date
literature review. Therefore, the aim of this thesis is to identify key literature on the
implementation of Al technologies in higher education. As a result, the review results
presented in Chapter 3 do not claim to be exhaustive. Rather, it is intended to provide a
general orientation of the literature. The following section describes the literature review
procedure, which follows the methodology of Mikelsone and Liela (2015).

Prior to conducting a literature review, the following criteria were used to narrow the search
area: (1) Content limitation: The literature reviewed is intended to be as comprehensive as
possible in highlighting different approaches to implementing Al in higher education
contexts. For better comparability of approaches, the term “university” is used generically,
without specific reference to individual disciplinary orientations within higher education. (2)
Linguistic limitation: The focus of the literature review is on European higher education
institutions. Therefore, for better comparability, only English language literature is used for
this study. (3) Type of publication limitation: To achieve the best possible and appropriate
results through the literature review, research papers, conference papers, proceedings,
monographs, books, and dissertations are examined and evaluated. (4) Time limitation: Since
the focus on Al in higher education, especially on the recently published ChatGPT, implies
the identification of only a few sources, there is no limitation on the time of publication.
Nevertheless, an attempt is made to consider current literature.

The literature review is based on an extensive keyword search of the following literature
databases: Google Scholar, Scopus, Ebsco Academic Search, ScienceDirect, Emerald
Insight, and Sage Journals. The search was conducted in several steps: First, a complete
overall search was performed. The keywords were combined into a search string: Each main
keyword was AND-linked with the corresponding thesaurus terms, while the latter were OR-
linked, e.g., “ChatGPT” AND “higher education” OR “university”. The search was then
restricted to article titles, abstracts, and keywords. In a second step, the first results were
limited to fully accessible publications only, and in a third step, duplicates within the results
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were eliminated. Finally, the results were analyzed by reading the abstracts and references of
the remaining research papers. Again, publications that did not address the research problem
were excluded.

3. Research findings

As predicted before, only a few scientific papers were identified in an initial search. One
reason for this is that ChatGPT was first published in November 2022 (OpenAl, 2022).
Therefore, the keywords “artificial intelligence” and “AI” were added to the initial keywords
and the search was performed again. Finally, a total of 120 literature sources were identified,
of which 88 sources were considered for this study after the elimination of duplicates. The
content of the collected publications can be summarized in the following topics:

e The implementation of ChatGPT in the context of higher education (e.g., Dobeli
Honegger, 2023; Cotton et al., 2023; Zhai, 2022).

e The use of Al technologies in teaching, research, and development (e.g., Ouyang et
al., 2022; Mah and Biiching, 2019; Zawacki-Richter et al., 2019).

e The teaching of Al-specific digital literacy and curriculum development (e.g.,
Laupichler et al., 2022; Wannemacher and Bodmann, 2021; de Witt et al., 2020).

e The development and use of Al-based learning systems, including chatbots or
feedback tools (e.g., de Witt et al., 2020; Seufert et al., 2019).

e Ethical aspects of the use of Al applications in higher education (e.g., Bearman et
al., 2022; Zhai, 2022; de Witt et al., 2020).

e Future scenarios and potentials of Al technologies in higher education (e.g.,
Wannemacher and Bodmann, 2021; de Witt et al., 2020).

The following sections discuss possible trends, opportunities and challenges, and
recommendations for implementing ChatGPT and Al in higher education.

3.1 Opportunities and risks

First, the opportunities for ChatGPT in higher education are summarized before the identified
risks are listed. This provides an answer to the first research question.

Developing digital literacy: ChatGPT can be used in general to learn how Al works, what
the consequences of its use are, and how Al specifically changes working with and on texts.
In addition, students can learn to critically question the origin, composition, and quality of
Al-generated data (e.g., Laupichler et al., 2022; de Witt et al., 2020).

Supporting scholarly practices: ChatGPT can support researchers in carrying out scientific
work, such as conducting literature searches, analyzing and evaluating data, recording
experiments, or producing scientific texts (e.g., Cotton et al., 2023; Zhai, 2022)
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Automated student support: ChatGPT can be used to quickly and efficiently assist students
with questions about their courses, assignments, exams, or other academic matters (e.g.,
Cotton et al., 2023; Zawacki-Richter et al., 2019).

Personalized learning support: ChatGPT can be used as a tutor to help students with concepts
and skills they are struggling with. For example, ChatGPT can optimize texts based on given
criteria and adapt them to different needs (e.g., Bearman et al., 2022; Ma and Siua, 2018).

Encourage creativity: ChatGPT can function as a creativity technique, using unexpected or
incorrect answers constructively, e.g., to deviate from well-trodden paths of thought or to
stimulate one's own thought processes (e.g., Cotton et al., 2023; Zhai, 2022).

Generation of text passages, summaries, and formats: ChatGPT can quickly generate
suggestions for text passages, analyze and summarize longer texts, and generate suggestions
for special formats (e.g., press releases, blog posts) from existing texts (e.g., Dobeli
Honegger, 2023; Zhai, 2022).

Encourage interaction and collaboration: ChatGPT can be used to motivate and help
students interact and collaborate with each other by serving as a moderated platform for
discussions and questions (e.g., Cotton et al., 2023; Ouyang et al., 2022).

However, ChatGPT is not perfect and may sometimes generate inaccurate or inappropriate
responses. The following additional risks exist when using ChatGPT:

Biases and training through inputs: Using ChatGPT can introduce various types of bias
because the data used to train the model may contain certain distortions and imperfections
that become embedded in the model and may be reflected in the responses it generates.
Examples of possible biases include (1) gender bias, (2) race and ethnicity bias, (3) political
bias, or (4) incomplete data bias (e.g., Brennan, 2023; Zhai, 2022).

Misinformation: ChatGPT not only generates text, but also offers explanations for scientific
contexts. In addition to incorrect, randomly generated citations or sources, misinformation is
also possible (e.g., Dobeli Honegger, 2023; Cotton et al., 2023).

Difficulty in evaluating the results: 1t is difficult to distinguish texts generated by ChatGPT
from those written by humans, as the source of the result remains opaque. This also makes it
difficult to detect misinformation (e.g., Débeli Honegger, 2023; Cotton et al., 2023).

Lack of consideration of current and scientific sources: Because ChatGPT’s database is not
currently up to date, relevant information may be missing. Also, results from scientific studies
that are not freely available are not considered (e.g., Dobeli Honegger, 2023; Cotton et al.,
2023).
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Unclear authorship: 1t is currently unclear how text generated by ChatGPT should be cited
in publications. It is also unclear to what extent ChatGPT’s use of existing documents may
violate copyright, even if the content is not copied literally (e.g., Dobeli Honegger, 2023).

3.2 Recommendations for implementation in higher education

Based on the results of the literature review, the following section provides recommendations
for the implementation of ChatGPT in higher education. This will answer the second research
question.

ChatGPT as a tool for teachers: ChatGPT is particularly suitable as a working tool for
teachers. The focus here is less on automated text generation. Instead, experimenting with
ChatGPT should sensitize teachers and give them ideas for their lessons, such as ideas for
quiz questions, arguments for pro-contra discussions, or impulses for role plays. ChatGPT
can also help create individualized materials, such as assignments for students. It can also
transfer existing content into new formats, such as scripts for podcasts or instructional videos.
It can also help streamline instructions, overviews, and the like, and create standardized text
types such as event descriptions.

ChatGPT as a didactic element of courses: Teachers should use the chatbot as part of their
teaching approach, which limits the privacy issue to the teacher's data. In addition, the use of
ChatGPT should be transparent to address the potential and risks of Al systems and to
promote the development of digital literacy among students. Didactic scenarios could include
identifying fake news, managing discussions, comparing summaries, comparing text formats
and writing styles, and developing criteria for a successful scientific text.

Use of ChatGPT in exams: The use of ChatGPT in the context of examinations (e.g., written
exams, term papers, presentations) naturally poses an increased risk of cheating, especially
since current plagiarism detection software does not yet recognize ChatGPT-generated texts
as plagiarism. Even though tools are being developed to detect ChatGPT texts, concerned
and uncertain lecturers should refrain from traditional term papers or take-home exams, or
only use them in combination with an oral defense. If ChatGPT is to be used as a tool to assist
students in the future, there will inevitably be new rules requiring students to indicate which
tools they have used. ChatGPT could also be a reason to change the culture of examinations
at universities to one where students refrain from cheating and recognize the value of
academic integrity.

4. Conclusions and outlook

In conclusion, the use of Al, particularly ChatGPT, in higher education is attracting attention
due to its opportunities and implications for teaching and learning. However, there are also
concerns about its potential risks. This paper aims to address this disconnect by exploring the
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opportunities and challenges associated with ChatGPT in higher education and providing
recommendations for its effective use. A literature review of European universities and their
use of Al technologies in higher education was conducted to provide a general orientation of
the field. Based on the results of the literature review, this research also aims to contribute to
the understanding of the role of ChatGPT in higher education and to help educators make
informed decisions about using Al in higher education.

Currently, any specific recommendations for the implementation of ChatGPT should be
understood as impulses for reflective experimentation and as an invitation for discourse on
the design of Al-based teaching in higher education. It should be emphasized that an
uncritical and automated use of the results of ChatGPT is not recommended. Furthermore,
the opportunities and risks summarized in this paper should always be understood in relative
terms, as they are based solely on the results of the literature review. An exact representation
of the real opportunities and risks is hardly presentable, since a feasible evaluation always
depends on the concrete context and the objective.

Like other new digital tools, ChatGPT presents both opportunities and risks. However, by
making Al accessible at a low threshold, ChatGPT can be expected to make qualitative leaps
compared to previous digital developments, the consequences of which cannot yet be
assessed with certainty. Regarding the implementation of Al-based technologies in higher
education, Hinojo-Lucena et al. (2019: 1) state that “this technology is already being
introduced in the field of higher education, although many teachers are unaware of its scope
and, above all, what it consists of.” In this context, this paper contributes to filling this gap,
and the authors accordingly recommend further research, both qualitative and quantitative,
on the implementation of Al in the different activities of higher education, not only in the
context of teaching and research, but also for administrative, recruitment or accreditation
tasks.
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The use of Artificial Intelligence (Al) and specifically, OpenAl's ChatGPT, has
been increasing in the educational field as a tool to enhance learning and
teaching processes. Understanding the potential of ChatGPT in the classroom
is crucial for instructors and educators because it can provide significant
benefits in the preparation of classes, exams, and instructional materials. But
it is even more crucial to understand how students may use it because many
will use it regardless of its adoption by the instructor.
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1. Introduction

The integration of Artificial Intelligence (Al) in education has been a growing trend in recent
years. Early applications of Al in education focused on providing more efficient and effective
ways to support the learning process, such as automated grading and personalized learning
(Zawacki-Richter et al. 2019). With the advent of language models such as ChatGPT, the use
of Al in education has become even more accessible, as these tools offer a more human-like
interface.

ChatGPT is a language model developed by OpenAl (OpenAl Team 2022) that utilizes Al
techniques to generate human-like text. It is based on a Generative Pretrained Transformer
(GPT) model, which predicts the probability of each word to occur next conditioned on the
previous words in a text, and based on the training dataset (Floridi and Chiriatti 2020). This
way, it is capable of completing sentences, paragraphs, or entire articles based on the context
provided as input. The model has been trained on a vast amount of text data and in multiple
languages. Its ability to perform language-based tasks offers a great opportunity for
instructors in a wide variety of fields. The natural language interface is its disruptive
characteristic, as it enables instructors and students to easily incorporate Al without requiring
dedicated software or coding skills.

In a higher education context, ChatGPT can be used to enhance the teaching and learning
process in a number of ways. For example, it can assist students in generating written
responses to prompts or questions, helping them to improve their writing skills. Additionally,
ChatGPT can provide students with personalized feedback on their work and answer their
questions in real time. It can also be used as a study tool by generating summaries of key
concepts and providing students with practice questions to help them prepare for exams.

Another way to use ChatGPT is as an assessment tool, where it can automatically grade
student responses to some open-ended questions, providing teachers with data on student
understanding of a topic. It can also be used as a content creator by generating educational
materials such as quizzes, worksheets, and lesson plans.

Understanding the potential of ChatGPT in the classroom environment is crucial for
instructors and educators because it can provide significant benefits in the preparation of
classes, exams, and instructional materials. But it is even more crucial to understand how
students may use it because many will use it regardless of its adoption by the instructor, so
assignments and exams must be prepared accordingly. The objective of this paper is to
examine the current state of Al in education and its potential as a tool to support the teaching
and learning process. The paper aims to provide an overview of the benefits of using
ChatGPT in the classroom and to discuss the main challenges and pedagogical concerns that
must be considered. It is worth noting that the use of Al in education is still in its early stages,
and further research is needed to fully understand its effects and potential limitations.
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The remainder of the paper is structured as follows. In Section 2, a literature review is
presented, which covers the current state of Al in education and its potential applications.
Section 3 explores how ChatGPT can be used for good, to create content and assist students.
Section 4 reviews some of the challenges regarding the integration of Al tools in classroom.
Finally, Section 5 draws some concluding remarks.

2. Earlier uses of Al in education

There have been a number of previous applications of Al in education that have aimed to
enhance the learning and teaching process, from planning to assessment (Pender et al. 2022).
One of the most notable examples is the use of Al-powered educational games and
simulations. These games and simulations use Al algorithms to adapt the level of difficulty
and provide personalized feedback, making the learning experience more engaging and
effective (Bennani et al. 2022).

Another area where Al has been applied in education is in the development of intelligent
tutoring systems (ITS). These systems use Al algorithms to provide students with
personalized feedback, guidance, and support based on their unique learning needs. ITS have
been shown to be effective in improving student performance, particularly in subjects such
as mathematics and science (Mousavinasab et al. 2018).

The utilization of automated writing evaluation and natural language processing (NLP) in the
analysis of student writing is also an application of Al in education. NLP algorithms can be
used to identify and correct grammatical errors, provide feedback on the coherence and
organization of writing, and identify plagiarism. This can help to improve student writing
skills and reduce the workload of teachers who have to grade student work (Wang et al. 2013;
Bohra and Barwar 2022).

Al has been used in automated assessment and scoring, where Al-based algorithms are used
to grade student responses to open-ended questions (Zhang et al. 2022; Smith et al. 2020).
This can help to provide teachers with data on student understanding of a topic and can also
reduce the time required to grade assessments. This is particularly relevant in large class
environments or in Massive Open Online Courses (MOOC) (Vittorini et al. 2021).

Chatbots are one of the closest antecedents to ChatGPT in education. They have been used
in e-learning platforms to simulate one-to-one interaction with instructors and provide
personalized feedback (Clarizia et al. 2018), such as suggesting to follow some tutorials or
watch some videos according to some rules. However, the versatility of such chatbots is
limited because they are like scripted conversations with linear flows (Kuhail et al. 2022).
ChatGPT’s advanced natural language processing capabilities enable it to generate more
sophisticated and contextually appropriate responses than traditional rule-based chatbots.
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3. ChatGPT for good

3.1. Content creation

ChatGPT can be utilized to create custom quizzes on a variety of topics and modalities, such
as multiple choice, true/false, fill-in-the-blank, or matching questions and answers. By asking
it to "Generate a multiple choice quiz on the Consumer Theory," for example, it can provide
a set of well-crafted questions and answers that can be used in classes or exams. The ability
to easily generate quizzes on any subject matter makes ChatGPT a valuable resource for
educators. Figure 1 offers an example of how these questions can be generated.

User: Prepare a multiple-choice question on shifts in the demand in competitive markets.

1A: Which of the following factors can cause a shift in the demand curve in a competitive market?
A) A change in consumer tastes and preferences B) A change in the price of a substitute good
C) A change in the population size D) All of the above.

Figure 1. Example of a multiple-choice question created by ChatGPT.

Open-ended questions are another type of content that can be created using ChatGPT. In
response to the user's request, it can generate questions that encourage reflection, discussion,
explanation, creativity, or opinion-based responses. By asking ChatGPT to "generate open-
ended questions about the Consumer Theory," instructors receive a list of thought-provoking
questions that can be the basis for class discussions, written assignments, or other interactive
activities that promote deeper learning and understanding, as illustrated in Figure 2.

ChatGPT can also provide relevant information on a wide range of subjects. When asked for
an explanation of a topic, such as "How does nuclear power work?", ChatGPT can respond
with a detailed response that can be used to supplement lessons or as a starting point for
further study. Therefore, it can become an excellent tool for creating class materials.

Finally, ChatGPT can be used to create simple games, such as trivia, and role-playing games,
to engage students with educational material. For instance, it can generate a trivia game about
a certain topic by simply being asked. Role-playing games, such as the dialogue presented in
Figure 3, allow students to understand complex situations by experiencing different
perspectives.

3.2. Assisting students
There is a number of ways in which ChatGPT can be used as a study tool to assist students
in their academic pursuits. Some of them are reviewed below.

Firstly, it can be used as a personal tutor and offer custom guidance. Students can ask
questions to gain relevant information and explanations on a topic in real-time. ChatGPT can
also offer personalized feedback by evaluating students' answers to questions and providing
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User: Prepare a comparative question that considers Al, GPT, and BERT.

1A: How does the language generation capability of GPT compare to that of BERT, and how do
both models differ from traditional Al approaches in terms of their language processing
capabilities?

User: Generate an open-ended question to encourage critical thinking about the Consumer Theory

1A: What are some of the real-life situations in which the principles of Consumer Theory can be
applied, and how would you go about applying them in each situation?

Figure 2. Examples of open-ended questions created by ChatGPT.

some insights into their understanding of the material. Furthermore, ChatGPT can create
personalized study plans following some requirements by asking, for example, “Create a 10-
hour study plan for the consumer theory for a visual learner”.

Secondly, ChatGPT can be employed as a writing assistant in multiple ways, such as helping
students generate written responses to questions, summarizing key concepts, and providing
feedback and corrections. For instance, students can use ChatGPT to create a first draft of an
essay, summarize a text, or receive feedback on their writing regarding grammar, vocabulary,
and coherence. This way, it can assist students in improving their writing skills,
understanding the material, retaining information, and identifying areas for improvement.

Thirdly, ChatGPT can provide students with opportunities for conversational practice and
language development. For example, students can ask “Let's engage in a conversation about
the weather in Valencia” to practice writing in a foreign language or to develop their
communication skills in their native language. In a conversation with ChatGPT, students can
improve their fluency and vocabulary and can also receive feedback on their writing abilities.
This can help students to become more confident and proficient communicators.

4. The Dark Side

Despite the potential benefits of integrating ChatGPT in the classroom, it is not exempt from
some potential challenges that educators should consider.

Firstly, ChatGPT's ability to generate answers to any question can be tempting for students
looking to cheat on exams or assignments. Besides encouraging honesty and ethical behavior,
instructors should be very aware of the capabilities of technologies such as ChatGPT when
designing exams or assignments. Similarly, when used as an assistant, students can use
ChatGPT to complete homework assignments without fully understanding the material.
Including self-reflection and critical thinking exercises are essential to prevent this.

Secondly, ChatGPT may provide students with false or misleading information or simply
wrong answers, as illustrated in Figure 4. In this vein, ChatGPT is particularly inadequate in
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User:

User:

User:

User:

Let's start a role-playing game. You are a bookstore manager that is experiencing a decrease in
sales. | am advising you on how to improve your business. Please, keep this role until | say
otherwise.

Understood, | am now the bookstore manager facing declining sales. Please proceed with your
advice.

When did the decline start? What do you think the reason is?

1 would say that the decline in sales started about 6 months ago. (...) Some of the possible
reasons could be increased competition from online bookstores, changes in consumer spending
habits, a shift towards digital reading, or a decline in foot traffic to the area where the store is
located.

You mentioned a decline in foot traffic near the store? Are there construction works around?

Yes, | did mention a possible decline in foot traffic due to changes in the area around the store.
To my knowledge, there are currently no construction works happening in the immediate
vicinity of the store, but there could be other changes, such as road closures or new
developments, that could be affecting the flow of foot traffic.

And what about your costs? Are they mainly fixed or variable?

I can say that our costs are a mix of both fixed and variable expenses. Fixed costs, such as rent,
insurance, and salaries, remain relatively constant regardless of our sales volume. Variable
costs, such as the cost of books, shipping expenses, and advertising, can fluctuate depending on
our sales and other factors. (...)

Which percentage of costs is variable?

I don't have exact figures on hand, but | would estimate that around 30-40% of our costs are
variable and the rest are fixed. This can fluctuate from month to month, depending on factors
such as the cost of books, shipping expenses (...).

Since the foot traffic has declined, you might try to negotiate a reduction in the rent. How is
your contract?

I can say that rent is a significant fixed cost for our business and negotiating a reduction in rent
could definitely help improve our bottom line. Our current lease agreement is set for a fixed
term, and any changes to the agreement would require the consent of both parties. (...)

Figure 3. Example of a role-player game with ChatGPT.

providing references and Digital Object Identifiers (DOISs) that can be used to track down the
original source of the information. This lack of information makes it even more challenging
to determine the accuracy and reliability of the information provided. Although future
developments in the technologies could improve the accuracy of the information provided,
fostering critical thinking is again key for avoiding wrong learnings.
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User:

Demonstrate that x+7 is even.

If x is an even number, then it can be represented as 2k for some integer k. Therefore, x + 7 =
2k + 7, which can also be represented as 2(k + 3). Since the result is in the form of 2n for some
integer n, it is an even number. Therefore, if X is an even number, x + 7 is an even number.

Suppose the demand for apples is given by the equation P = 120 - 2Qd and the supply is given
by the equation P = 2Qs. What is the market equilibrium price and quantity?

Q=40

That's correct! Now let's move to scenario 2. Suppose there is a technological breakthrough in
apple production, which reduces the cost of production. How does this affect the market
equilibrium price and quantity?

Both price and quantity will increase.

Exactly! An increase in supply, as a result of a technological breakthrough, will shift the supply
curve to the right. This will result in a higher quantity and a lower price at the new market
equilibrium. Great work!

To find the market equilibrium, we need to find the intersection of the supply and demand
curves, where the quantity supplied is equal to the quantity demanded. We can start by setting
the demand and supply equations equal to each other:

120 - 2Qd = 2Qs

Solving for Q, we get: Q = 60. Then, substituti