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Abstract: This article investigates the prospect of implementing multidisciplinary and multicultural

student teamwork (MMT), along with Case-based Learning (CBL) and Problem-based Learning

(PBL), as a sustainable teaching practice. Based on a mixed-method approach, which includes direct

observation (both physical and virtual), questionnaire distribution, and focus groups, the study

reveals that MMT through CBL and PBL can both facilitate and hinder sustainable learning. Our

findings show that while MMT enhances knowledge sharing, it also poses a wide range of challenges,

raising questions about its social significance as a sustainable teaching practice. The study suggests

the implementation of certain mechanisms, such as ‘Teamwork Training’ and ‘Pedagogical Mentors’,

aiming to strengthen the sustainable orientation of MMT through CBL and PBL.

Keywords: sustainable education; sustainability; educational inclusion; multidisciplinary learning;

multicultural learning; teamwork; learning platforms

1. Introduction

Education can be said to be part of an ongoing transition, which is comprised by
opportunities and challenges [1]. Student mobility, social changes [2], educational techno-
logical advancements [3], increasing international orientation, and the expectations set by
frameworks such as the 21st century skills, continuously alter the landscape of education.
In the light of these changes, there is a growing interest by researchers and scholars for edu-
cation with a more sustainable orientation [4]. Research on sustainable education examines
a wide range of learning practices, methods, and strategies, and how they consider, adapt
to, and meet the diverse needs of student cohorts. Research on sustainable education is
also concerned with multicultural and multidisciplinary characteristics, which are central
to the discussion agendas in Higher Education [5–8].

In this spirit, the current article adds to the growing body of sustainable education by
testing empirically the five dimensions of teamwork, which are (a) Multidisciplinary and
(b) Multicultural Teams (MMT) working through (c) Case-based Learning (CBL) and (d)
Problem-based Learning (PBL), (e) both face-to-face and online. Previous research [5,6] has
demonstrated how multidisciplinary as well as multicultural peer-learning occurs through
CBL and PBL activities. Taking this literature as a point of departure, the current article
extends the notion of teamwork by exploring MMT through the aforementioned activities
in terms of sustainable education. MMT, CBL, and PBL are likely to be part of sustainable
education as they improve students’ awareness, critical thinking, and problem-solving
skills to deal with real-world challenges. It has been widely documented in the existing
literature that CBL and PBL as learning strategies encourage active participation; facilitate
student collaboration, offering students the opportunity to test theory through practice;
and enable students to come up with innovative solutions to problems [9].
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However, how useful are case-based and problem-based activities in multicultural
and multidisciplinary collaboration? How does the addition of technology (e.g., Google
applications) in the teamwork process influence the learning experience; is it beneficial
and meaningful? Which teamwork practices are really sustainable in a diversified and
multidisciplinary context? How do diversified team formations respond to Problem-based
Learning? By bringing the aforementioned five dimensions together, the article makes
an original contribution to the literature of sustainable education. Using mixed methods,
which include direct observation, questionnaire distribution, and focus-group interviews,
the article explores the impact of MMT through CBL and PBL activities on critical and
reflective practice. The article also adds to the existing literature in the field of intercultural
and interdisciplinary learning, and to a wider effort to explore methods, practices, and
developing technologies that meet the diverse needs of international student cohorts from
various disciplines.

In the next section, the conceptual framework of Sustainable Education is reviewed,
together with studies in the field of teamwork and case-based and problem-based activities.
After that, the article presents the methodological underpinnings of the study, prior to
discussing the results of the fieldwork. The article concludes with recommendations on
a meaningful application of teaching practices, and how pragmatic realities in diverse
student groups determine effective teaching.

2. Sustainable Teaching Practices

What is meant by sustainable education? What are the so-called sustainable teaching
practices? In the literature, several accounts contribute to our understanding of sustainable
education, which often focus on everyday teaching practices, learning strategies, and peda-
gogies. One approach concerns the so called ‘sustainable feedback’; that is, feedback sought,
asked, and provided by students instead of having teachers give the feedback without
prior solicitation [10,11]. The main principle here is that students are equipped to become
self-initiating seekers and users of information, which is vital for lifetime learning [12].
Similarly, for [13], feedback is sustainable, inasmuch as it places students in an active role
in which they generate and use feedback from peers, themselves, or others. Students are
encouraged to judge their own work, ask for feedback, and compare their own internal
judgments thereof with the external feedback from others [14]. Based on this, students can
plan further steps towards achieving learning objectives in subsequent tasks. While not
everything characterized as feedback is effective, within this framework, sustainability
stems from continuous dialogue between students and tutors of what feedback is, thus
developing the necessary skills for it [13].

Another approach in sustainable education is linked to ‘sustainable development’; that
is, education helping students acquire knowledge, learning capacity, lifestyle, and values
for sustainable development in society, economy, environment, and culture [8]. In this
context, sustainable education entails a redirection away from traditional, teacher-centric
education. It rather needs to link knowledge with actual world problems [15] through an
inter-disciplinary and cross-disciplinary approach to developing the competencies needed
for building a sustainable future [16,17]. Sustainable teaching practices and sustainable
development are both seen as means of fostering the ideals of internationalization [4].

Sustainable education is also linked to the so called ‘Sustainable Curricular’. Higher
education institutions (HEI) perform periodical curricular reviews adhering to internal
and external quality assurance systems. However, along with quality assurance and
validation, [6] suggest the application of quality metrics to maintain academic program
sustainability. More specifically, quality measurements, stemming from certain Key Per-
formance Indicators (KPIs), provide the basis for rethinking curriculum and pedagogical
strategies for developing sustainable higher education programs [16].

Moreover, sustainability is also linked to ‘assessment’ instruments. For instance, [18]
explain how self-assessment, peer assessment, and co-assessment, as part of formative tasks,
serve as means of sustainable evaluation. For the authors in [19], sustainable assessment
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is enhanced through collaborative evaluation strategies, such as self-evaluation and co-
evaluation among team members while performing tasks. To the extent that it includes
peer and/or team collaboration, certain assessments can be seen as sustainable. According
to [12], sustainable assessments also differ from the usual formative tasks as they help
students develop life-long learning evaluation skills.

Another approach to sustainable education explores existing teaching practices through
technological advancements. This framework is also known as ‘Technology-enhanced
Learning’ (TEL), which questions how the processes of teaching and learning can benefit
from the use of technology [4,20]. For instance, in [21], researchers examined laboratory
work through Virtual Reality (VR) as a sustainable teaching tool with multiple benefits. The
authors suggest that the robotic simulator is a sustainable teaching method, as all students
get the opportunity to manage their own version of the robotic cell, without queuing delays
and extra costs (which is usually the case with a real robotic arm in a laboratory), and while
being safe of damaging the cell components. Moreover, within the framework of TLE, we
can also locate the so-called smart sustainable education; that is, learning supported by
a variety of tech-enabled smart devices, such as smartphones and tablets [22]. Learning
platforms (also known as Virtual Learning Environments, VLE), Learning Analytics (LA),
Open-Source Software (OS), and computational tools (such as Google-Duo, Hangout, and
previously Google Plus), forge sustainable teamwork evaluation—subject to teamwork and
certain infrastructure interconnections [18].

In this article, our emphasis is on the potentially sustainable nature of multidisci-
plinary and multicultural teamwork, where members engage with real-case tasks and
with the support of technology (Google Applications). It is widely documented in the
literature that multidisciplinary and multicultural group collaboration helps students gain
deeper knowledge, share experiences, and achieve common tasks [5,23–27]. Students are
likely to produce innovative ideas, stemming from various viewpoints, experiences, and
cultures [5,28–31]; and deal with real-world situations, which require multi-disciplinary
intellectual capital [5]. This process could be sustainable education as it improves students’
awareness, critical thinking, and skills to deal with an issue in the real world. However,
multidisciplinary and multicultural collaboration is not without its challenges [32]. Time
management and difficulties arising from people with different backgrounds are com-
mon [31]. In addition, while diversity can increase creativity and innovation [33,34], it
often leads to conflict. These kinds of weaknesses are the subjects of study in this article.

Moreover, along with multidisciplinary and multicultural teamwork, the current
article introduces another two dimensions, which can be linked to sustainable teaching.
Case-based Learning (CBL) and Problem-based Learning (PBL) are among the most com-
mon student-centered methods that provide examples of real-life/corporate cases. They
are based on the same principles: teach content with real-world or authentic situations
and expose students to multiple sources of viewpoints. Both learning pedagogies can
ensure active participation; lead to innovative solutions to problems; provide students with
relevant opportunities to link theory with practice; and engage students in a collaborative
environment [5,9]. The question is, how sustainable is the implementation and outcome
of these practices in a multicultural and multidisciplinary cohort? To our knowledge, the
current article is the first study exploring MMT through CBL and PBL in the sustainable
education framework.

The quest of sustainable teaching practices is a living process [4,13]. Practices are
tested, scrutinized, and informed further for application in different contexts, diversified
backgrounds, and in the light of continuous technological change. In pursuit of sustainable
teaching, no practice is standalone or complete. Therefore, we revisit teamwork and
explore the sustainability of MMT through CBL and PBL, in the light of wider technological
advancements—in education (e.g., [35–38]) as well as the wider society and industry
(e.g., [39–42]).



Sustainability 2021, 13, 7210 4 of 21

3. Research Design and Methods

3.1. The Context

Multidisciplinary and Multicultural Teamwork through Case-based Learning and
Problem-based Learning was applied in the ‘Management of Innovation and Technology’
course. The undergraduate module of ‘Management of Innovation and Technology’, which
is central to our discussion in the current study, is an international cohort with similar
characteristics. It is an interdisciplinary module, offered as an elective to 3rd- and 4th-year
Business School and Computer Science students, and a required/elective for Erasmus
students from diverse disciplines and cultures. As presented in the ‘Findings’ section, the
cohort is comprised of students from at least 13 different countries. The aim of the course is
to survey the field of technology and strategy for managers and entrepreneurs. It provides
students with the essential tools, techniques, and viewpoints for productive thinking and
formulation of technology strategy. Among a range of useful learning activities (e.g., faculty
and guest lectures, seminars, and guided reading of case studies), the course includes in-
class teamwork exercises, student interaction through Google Duo and Google Hangout,
as well as student-led presentations on real-problem situations.

The application of Multidisciplinary and Multicultural Teamwork through Case-based
Learning and Problem-based Learning is aimed at challenging student teams to work
together on common projects and to expose them to technology innovation management
applications [28,41]. During the second week of the semester, the lecturer formed student
groups comprising four to five students each, coming from different disciplines and coun-
tries. Throughout students’ problem-based and case-based teamwork, the lecturer was
acting as a facilitator. Students’ active participation and contributions in group discussions
were of major importance for the overall grading assessment, measured by a rubric on
students’ arguments, answers, presentations, and participation in teamwork discussions.

The groups had to solve either real-life cases or problems. The lecturer used cases
from the Harvard School of Business Publishing Case Center [42]. As presented in Table
1, most of the cases used were in the field of technology, innovation, patents, copyrights,
intellectual property rights, and corporate strategy—reflecting the module’s content.

Table 1. Sample list of the case-studies used for MMT through CBL and PBL.

1
‘Goldieblox: Toy Company and Copyright Infringement’. Case referring to GoldieBlox
being accused of copyright violation.

2
‘Fight for a Patent Vs Keeping your Invention a Trade Secret’. Case referring to Wyeth
pharmaceutical that relies on patent and trade secret protection for its innovation.

3
‘The CEO of Novartis on Growing After a Patent Cliff’. Case describing the challenges with
Diovan, a patented drug accounting for 20% of the pharmaceutical division’s revenue.

4
‘The growth of Electric Vehicles Industry: Facilitating and Imputing Forces’. Case analyzing
the forces driving the 21st century automotive industry toward electrification.

Source: Harvard Business Review [42].

The problems given to students varied according to each lesson’s weekly learning
objectives. For instance, an in-class problem asked the groups to think about a situation in
which their organization needs to (a) introduce an innovation that will contribute to the
organization’s growth; (b) evaluate alternative innovations suggested by team members
and decide which one will be more appealing to customers; (c) come up with a strategic
plan that is more appropriate to implement in order to benefit from innovation; and (d)
decide how to accomplish a competitive advantage. Much of the teamwork and preparation
had to take place online through Google applications, such as Google Duo and Google
Video Talk.

3.2. Methods

To investigate the effectiveness of MMT through CBL and PBL in terms of sustainabil-
ity, a mixed-method approach was used, combining qualitative and quantitative methods.
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The methods used included direct observation, questionnaire distribution and focus group
interviews.

Details about the rationale of the choice of these methods and how they were employed
are presented below.

3.2.1. Physical and Virtual Direct Observation

The first method employed by this study is ‘Direct Observation’, also called an ‘Obser-
vational Study’ [43]. Direct Observation is often used for qualitative research about natural
phenomena, human or animal behavior, operation of machines [44], cultures, events, and
other situations [43]. This method was initially used by anthropologists and later adopted
by various other disciplines including, but not limited to, psychology, sociology, educa-
tion [45], marketing [46], and linguistics. Direct observation is used alone or combined
with other methodological approaches. In the current study, the process included the lec-
turer observing the students closely and discreetly during group work, both in a physical
classroom and Google applications, such as the Google Duo and Hangout tools.

The decision to conduct direct observations concerns a researcher’s ability to observe
students’ behavior and collect findings while students interact during teamwork. Other
than student behavior, the process facilitated collection of findings regarding the effective-
ness of MMT through CBL and PBL in-class activities. The lecturer also maintained a digital
journal about students’ interaction and engagement on Google Duo and Google Hangout.
The observation process lasted for 12 weeks during the Fall of 2019. To examine the data
elicited from the observation process, a qualitative (content) analysis was employed.

3.2.2. Online Questionnaire

In addition to the observation sessions, it was deemed necessary to obtain data
reflecting students’ perceptions and views on the MMT experience. A questionnaire
was designed in Google Forms and was distributed online in late January 2020, after
the completion of the course and submission of grades. Participants had fifteen days
to respond. At this point, it is important to note that the accounts of all previous class
members remain active on the cloud as part of a vibrant online community. Students
and graduates may continue to communicate and exchange ideas, amongst them and
with the lecturer, even after the completion of the course. Friendships and professional
collaborations are formed by students at the international level, whereas the lecturer often
adopts a mentoring role. This practice, which is a form of sustainable education, made the
recruitment of questionnaire participants easier. Fifty-nine (59) individuals answered the
questionnaire in total. The results were calculated by the same software that generated
the forms.

The questionnaire was clear, concise, and easy to answer. It comprised four ques-
tions on demographics to obtain information about the participants’ age group, gender,
country of origin, and major of study. Twelve statements followed asking students their
opinion about teamwork, their work on case studies and problems, and learning in a
multidisciplinary and multicultural environment. Learners were asked to evaluate the
MMT experience through CBL and PBL activities. For this purpose, they had to select one
answer among four choices (Strongly Agree, Agree, Disagree, and Strongly Disagree). The
actual statements appear in Table 2 below.

It is worth mentioning that, to ensure the wording was clear and appropriate, the
questionnaire was first administered to ten volunteers on a pilot basis and adjustments
were made following feedback.
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Table 2. Survey statements on MMT CBL and PBL.

1. I enjoyed working in teams.

2. I found teamwork a valuable experience for this course.

3. Everyone in my group had equal opportunities to participate in the discussions.

4. Everyone in my group did an equal amount of work.

5. Everyone was present in group work activities.

6. I felt confident to discuss my ideas with the team members.

7. My ideas seemed to count in teamwork.

8. Some of my group members’ ideas were valuable.

9. I gained knowledge by working with case studies in teams.

10. I gained knowledge by working with problems in teams.

11.
I believe that working with students from other majors of study helped me gain additional
knowledge on a subject.

12.
I believe that working with students from other cultures helped me gain additional
knowledge on a subject.

3.2.3. Focus Groups

After the completion and analysis of the questionnaire, two focus-group interviews
were also conducted. The use of focus groups was deemed useful as it was felt by the
authors that they would add to the understanding of key aspects of the research that
could not be adequately addressed in questionnaire-format questions. In the focus-group
interviews, open-type questions asked the participants to reflect on their experiences
working in multicultural and multidisciplinary teams. These included questions relating to
whether and how 21st century skills were enhanced in the class; how the use of technology
assisted or hindered the work done; whether self-assessment or peer assessment took
place; if there were any challenges/difficulties in the process; whether the students felt
that training could have been provided before working in such teams; and what kind of
training this could have been.

Two focus groups were organized—one with existing students of the class and one
with ex-students. In the first group, eight participants took part and in the second one, six.
The focus groups were administered online during the COVID-19 pandemic period, as
with most of the university’s operations [2]. The participants were very comfortable with
the use of technology; thus, this mode of communication was not an obstacle to expressing
their views. The first focus group lasted for 85 min and the second for 90 min.

4. Findings and Discussion

4.1. Observation

• Sustainability through Knowledge Transfer and Sharing

Findings reveal that, in all MMT through CBL and PBL activities, the greatest ben-
efit was knowledge transfer from one MMT member to another. There was knowledge
sharing emerging from the students’ disciplines, and knowledge stemming from their
cultural backgrounds. Thus, two types of Knowledge Transfer are identified in this type of
teamwork: (a) Multidisciplinary Knowledge Transfer and Sharing; and (b) Multicultural
Knowledge Transfer and Sharing. When it comes to Multidisciplinary Knowledge Transfer
and Sharing, the following observation note about MMT through CBL is indicative (as
presented recently in a conference paper, see [5]):

“Two cases were assigned to student teams to read and analyze regarding phar-
maceutical industries’ intellectual property rights: (a) The Wyeth’s Case patent
and trade secret protection for its innovation where different forms of intellectual
property rights are used to protect valuable information; (b) The CEO of Novartis
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Case with the company facing a big challenge with Diovan, so that the company
avoids losing its patent. It was interesting to see that the three ERASMUS stu-
dents with major of study in Healthcare Management shared their experiences
with the pharmaceutical procedures for medication and the continuous fights to
achieve competitive advantage and be the First Mover”. [5]

The following note is also representative of MMT effectiveness through CBL:

“Students were given a case on Goldieblox toy company and Copyright in-
fringement. One student from Lithuania studying Computer Science shared her
personal professional experience in writing the code for a software that she plans
to sell. While discussing the case of Goldieblox toy company, she explained the
importance of copyrights on music and software production and how she plans
to copyright her new software to deter imitation”. (also presented in [5])

As seen from the above two excerpts from the lecturer’s observations, students have
shared with their team members information drawn from their disciplines. Much of this
knowledge concerns prior professional experiences. During the process, team members
of other disciplines have become aware of issues unknown to them and have gained
interdisciplinary knowledge. This ties in with [23,24] that multidisciplinary collaboration
among team members can reinforce each other and enhance collective effort toward the
achievement of common goals.

In addition to the significance of multidisciplinary teamwork, the following observa-
tion note reveals the significance of multicultural group work on Case-based and Problem-
based Learning activities (as presented recently in a conference paper, see [5]):

“This case gave students data on the electric vehicle industry, starting with
the history of the electric car and then moving on to the forces driving the
twenty-first century automotive industry toward electrification. Students from
Cyprus, Libya, and Egypt stated that they would not buy an electric car since
their countries do not support the infrastructure for such Technology innovation
and the government does not offer any incentives to motivate them. Students
from Germany said that grants for plug-in hybrids are 4500 euros. For vehicles
priced over 40,000 euros the grants will rise to 5000 euros. They said that the
German government wants to have 10 million electric vehicles on the roads by
2030. A student from The Netherlands living in Finland mentioned that in The
Netherlands, with the government approval starting in 2030, only emissions free
vehicles will be allowed to be newly registered. The incentives are:

• funded subsidization for the purchase of electric cars valued at 6000 euros,
beginning in 2021.

• VAT freed electric vehicles and motor vehicle taxes starting in 2025” [5].

Another observation note illuminating the effectiveness of MMT is the following,

“Students were given real life cases on how Pharmaceutical Industries protected
their inventions. It was obvious that students from Germany, The Netherlands,
Lithuania, and China were familiar with such issues; while students from Bul-
garia and Cyprus stated that they had no idea how important it was for such
industries to protect their innovations and capture the value from their products.”

These examples show that students have transferred and shared their own national
and cultural experiences with others, thus informing their team members about values and
policies that exist at the international level. Internationalization in education is according
to Giddens (1999) a positive response to globalization, which stimulates nations to interact
and enrich each other with fresh cultural insights and exchanges [47].

The following notes concern Problem-based Learning activities, which reveal knowl-
edge transfer in a way similar to Case-based Learning:

Problem A:
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“All nine groups have been assigned to come up with a Technology innovation.
After 1 1/2 h of discussion on various aspects of the innovations, students decided
to keep three out of nine and finally ended up with one, The Invisible Solar
Panels-ISP. This idea has been proposed by a Cypriot student in his final year of
Management studies. He managed to convince his classmates that technological
development of photovoltaic systems moves in a fast pace. He explained that
although Cyprus is blessed with sunshine and is an excellent place to utilize solar
energy, it has limited production of solar energy. The student from Egypt and
another Cypriot student agreed.”

Problem B:

“The students were asked to find ways to capture value from innovations, achieve
competitive advantage, establish a brand value and do proper promotion. One
student with Marketing background explained to her teammates how a marketeer
thinks and which strategies to follow in order to reach the majority of early and
late adopters of photovoltaic systems. Students argued that they were completely
unfamiliar with some of the strategies she suggested to them even though they
had taken Marketing courses. They all agreed that one needs to think like a
marketeer”. (as presented in a conference paper, see [5])

The above observations are a few among several PBL examples, where Multidis-
ciplinary Knowledge Transfer and Sharing and Multicultural Knowledge Transfer and
Sharing, are proved helpful during MMT. In addition, no student complaints were recorded
regarding the use of Google applications. As mentioned earlier (in the Methods section),
the accounts of all previous cohorts for this module remain active on the cloud as part of a
vibrant online community. Students and graduates can continue to communicate, discuss,
and exchange ideas amongst them and with the lecturer, for as long as they wish. Students
seem to find the interaction via online applications helpful.

Overall, the observation findings confirm that students with different specializations
and cultures working in teams enhance a simultaneous knowledge transfer and informa-
tion sharing on topics related to their field and cultural experiences. As Gassmann [31]
and Adler [32] support, team members’ diverse values and cultural experiences can in-
crease creativity and innovation. Through MMT collaboration, students can gain a better
understanding of a subject from the point of view of diverse fields of study and cultures;
exchange knowledge with the other team members; gain interdisciplinary and intercultural
skills; and develop critical thinking and problem-solving competencies.

By observing students’ discussions, it was noticed that diversity in their major of study
and cultural background has contributed significantly in seeking solutions to problems
and challenges by sharing their existing knowledge and skills. Although to our knowledge
there are currently no studies discussing multidisciplinary and multicultural teamwork as
a sustainable teaching practice, the process we have observed, along with the discussion of
students’ real-life experiences, seem to align with the principles of sustainable education—
especially in terms of its international orientation and 21st century skills. However, as
explained in the next section, there were also several challenges, which have influenced the
students’ performance.

4.2. Challenges: Punctuality, Commitment, Learning Styles, and Language Barriers

In her observation notes, the lecturer refers to evident challenges regarding the im-
plementation of MMT through CBL and PBL activities. A notable challenge concerned
language barriers as peers were facing communication difficulties, both face-to-face and on
Google applications. The following quote from the lecturer’s notes is indicative:

“Some students found the cases difficult to read and faced difficulties to commu-
nicate with the others due to language difficulties. The ones more competent in
English language had to rephrase their arguments in order to explain what they
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meant. Although discussions took longer, they figured out ways to collaborate
and come up with innovative ideas and solutions.”

This finding resonates with previous accounts, suggesting that international students
are faced with insecurity and uncertainty in diversified and multi-cultural learning co-
horts [48]. However, interestingly enough, despite the language barriers, what is prominent
here is that through MMT, the students who were more proficient in the English language
collaborated with the ones facing language difficulties by adjusting their communication
styles in order to help them understand the point of discussion. Thus, the team members
improved three components of their intercultural competence, which according to [49] is
the improvement of communication, interaction styles, and flexibility in resolving commu-
nication misunderstandings. It also seems that there was an attempt by some students to
develop an inclusive environment for all team members. This is revealing of how a difficult
process may strengthen teamwork interaction, make students more considerate, and equip
them with skills (e.g., problem-solving and negotiation skills) for a career at a global level.
In this sense, we may claim that despite the obstacles, MMT through CBL and PBL is a
sustainable teaching practice.

However, we should not dismiss or undermine the challenges of the process. On
the contrary, some of the difficulties persisted throughout the semester. Table 3 presents
several of the main obstacles identified through the observation process.

Table 3. Ten of the most common obstacles identified during MMT through CBL and PBL.

1 Lack of punctuality at teamwork meetings

2 Lack of commitment to teamwork tasks

3 Language barriers

4 Different working and learning styles

5 Interpersonal difficulties/preference to work solo ‘attitudes’

6
Difficulty to stick to the teamwork’s ground rules (e.g., power-off mobile phones during
meetings)

7 Arrive late or fail to show up for the team presentation

8 Different communication styles/preferences—physical vs. digital

9 Poor team culture: difficulty of some members to identify with the group

10
Teamwork stress: unhealthy amounts of worrying/feeling overwhelmed with the
teamwork process

Source: Lecturer’s observation journal.

Some students were not punctual on their arrival. Others were not showing up at
all, putting the burden on the remaining team members. Some students used to arrive
unprepared or refused to follow the team’s workflow. Some differences in working and
learning styles also resulted in misunderstandings and unproductive conflicts, which
influenced the teams’ decision-making process. Most importantly, some students failed
to show up on the day of the team presentation. At the end of the course, some of these
difficulties resulted in lower student performance, raising doubts about the sustainability
of implementing MMT through CBL and PBL. Moreover, as we present below, an attempt
has been made to triangulate the observation findings through a student questionnaire.

4.3. Students’ Questionnaire

4.3.1. Demographics

The total number of completed questionnaires was 59. The majority were between the
ages of 18 and 24 (47 or 79.7%), whereas 11 (18.6%) were between 25 and 34 and 1 (1.7%)
above 35 (Figure 1).



Sustainability 2021, 13, 7210 10 of 21

Figure 1. Age of the respondents.

Thirty-one (31) or 52.5% were females whereas 28 (47.5%) were males (Figure 2).

Figure 2. Gender of the respondents.

Twenty-two (22 or 37.3%) were Cypriots, 6 (10.2%) were Russian, 5 (8.5%) were
from Greece, and 26 (44.0%) other nationalities from 10 different countries. Figure 3
presents the main nationalities of the sample and Table 4 the sample’s nationality mix in
alphabetical order.
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Figure 3. Respondents’ nationality.

Table 4. Sample’s nationality mix in alphabetical order.

1 Austria 8 Greece

2 Bulgaria 9 Latvia

3 China 10 Libya

4 Cyprus 11 Lithuania

5 Egypt 12 Romania

6 Finland 13 Russia

7 Germany

Seventeen (17) students or 29.3% were Management Information Systems majors,
8 students (13.8%) were studying Business Administration with a concentration in Manage-
ment, 7 or 12.1% were Business Administration students with a concentration in Marketing,
and 5 students or 8.6% were Business Administration students with a concentration in
Economics and Finance. The rest of the respondents (22 or 37.3%) studied other courses in
smaller numbers (Figure 4).

Figure 4. Respondents’ major of study.
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4.3.2. Students’ Perceptions about MMT, CBL, and PBL

A significant majority (46 out of 59 respondents or 78%) indicated that they enjoyed
working in teams (Statement 1). More specifically, 17 students or 28.8% strongly agreed and
29 or 49.2% agreed. Regarding Statement 2, “I found teamwork a valuable experience for
this course”, almost all respondents (58 out of 59) found teamwork a valuable experience
for the course (24 students or 40.9% strongly agreed and 34 or 57.6% agreed, as presented
in Figure 5).

Figure 5. Statement-I found teamwork a valuable experience for this course.

Comparing the results of the first statement with the observational findings, we
reconfirm that most students enjoyed working in teams. Despite the challenges, it was
prevalent that the engagement and interaction among the team members were appreciated
by most. These findings are consonant with previous studies on student engagement [16].
At the same time, both sets of findings reconfirm that for some students (22%), MMT
through problem solving is not their preferred style of learning. However, compared to
the observation’s findings, the results of the second statement point to a paradox. On the
one hand, 58 out of 59 responded that they found teamwork a valuable experience. On the
other hand, many students’ behavior and actions during observations were diametrically
opposed (e.g., as presented in Table 3, students requesting to prepare and deliver their
presentations individually).

Moreover, the discomfort experienced by some students about teamwork (as this
was documented through the observation sessions) has also emerged through survey
statements 3, 4, and 5 (depicted in Table 2). The group of respondents were asked to
respond to Statement 3, “Everyone in my group had equal opportunities to participate
in the discussions”, and Statement 4, “Everyone in my group did an equal amount of
work”. A small majority (60% vs. 40%) responded positively to the former statement
(8 respondents or 13.6% strongly agreed and 27 or 45.8% agreed) while 23 (39%) disagreed
and 1 (1.7%) strongly disagreed, whereas a similar majority responded negatively to the
latter (5 students or 8.5% strongly disagreed, 30 or 50.8% disagreed, 16 or 27.1% agreed,
and 8 or 13.6% strongly agreed). This discomfort is reflected clearly in Figure 6, raising
concerns about the suitability of this practice as a sustainable method.
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Figure 6. Statement 4-Everyone in my group did an equal amount of work.

Regarding Statement 5, “Everyone was present in group activities”, the respon-
dents were approximately equally split (53% agreed/strongly agreed whereas 47% dis-
agreed/strongly disagreed, Figure 7). The responses in these three statements resemble the
observation findings, especially regarding teamwork challenges, as well as the previous
literature [32]. As listed in Table 3, not all members were equally committed to teamwork
and tasks; also, not all members were present and/or punctual to team meetings—either
physically or on Google sites. These findings can also be linked to different learning
styles [30], difficulties to perform teamwork through the learning platform, and increased
stress levels (as indicated in Table 3), further raising concerns about the sustainability of
MMT through CBL and PBL.

Figure 7. Statement 5-Everyone was present in group activities.
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Moreover, while a significant majority (62.1% agreed and 17.2% strongly agreed) felt
confident to discuss their ideas with their team members (Statement 6), a large number
of students (about 20%) were reluctant to discuss certain aspects. A number of students
insisted on avoiding a discussion on topics that are considered taboo at home (such as a
discussion on how personal data are used).

A majority of students (18.6% strongly agreed, 59.3% agreed) believed that their ideas
seemed to count in teamwork (Statement 7). For Statement 8, a noteworthy majority
(23.7% strongly agreed, 50.8% agreed) found some of their group members’ ideas valuable.
Significant majorities also believed that they gained knowledge by working with case
studies and problems in teams. More specifically, 86% agreed (28.8% strongly agreed, 57.6%
agreed) with Statement 9, “I gained knowledge by working with case studies in teams”,
and 90% (39% strongly agreed, 51% agreed) with Statement 10, “I gained knowledge by
working with problems in teams”. Finally, a majority of the respondents believed that
working with students from other majors of study and other cultures helped them gain
additional knowledge on a subject. More specifically, for Statement 11, “I believe that
working with students from other majors of study helped me gain additional knowledge
on a subject”, 30.5% strongly agreed and 62.7% agreed, with only 6.8% disagreeing, as
indicated in Figure 8.

Figure 8. Statement 11-I believe that working with students from other majors of study helped me

gain additional knowledge on a subject.

Similarly, for Statement 12, “I believe that working with students from other cultures
helped me gain additional knowledge on a subject”, 42.4% strongly agreed and 45.8%
agreed, with only 11.9% disagreeing (Figure 9).
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Figure 9. Statement 12-I believe that working with students from other cultures helped me gain

additional knowledge on a subject.

4.4. Focus Groups

4.4.1. 21st Century Skills

The first question posed to the invited focus-group participants was to consider which
of the 21st century skills were enhanced, according to their opinion, and in what way.
Twelve skills were mentioned, as shown on the Table 5 below.

Table 5. 21st century skills.

Skill

1 Critical Thinking and Problem Solving

2 Creativity and Innovation

3 Communication

4 Collaboration

5 Information Literacy

6 Media Literacy

7 ICT Literacy

8 Flexibility and Adaptability

9 Initiative and Self-Direction

10 Social and Cross-Cultural Skills

11 Productivity and Accountability

12 Leadership and Responsibility

Source: https://www.aeseducation.com/blog/what-are-21st-century-skills, Accessed 23 June 2020 and [5].

Critical thinking and problem solving was a skill that participants felt was enhanced
by the experience in MMT. This was done, according to the participants, by the work
on cases/problems that had to be completed. This work required considering different
options, thinking critically about proposed solutions, and, eventually, providing a solution
to the problem. All these activities contributed to the enhancement of this critical thinking
and problem solving.

https://www.aeseducation.com/blog/what-are-21st-century-skills
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Creativity and innovation were also another skill that was enhanced, according to the
participants. The analysis of cases or solutions to problems involved, invariably, a need to
come up with an innovative solution. The participants mentioned a number of examples
that required the proposal of innovative solutions. In addition, there was agreement that
communication and collaboration were also enhanced by the work in MMT. According
to one participant, “it was inevitable that this (i.e., collaboration and communication)
would happen given the multidisciplinary and multicultural nature of the teams”. Another
participant mentioned that the fact that they had to solve a problem together developed
their collaboration skills.

Participants did not seem very certain initially as to whether information literacy
was enhanced. When it was noted that information literacy can mean understanding
facts, figures, statistics, and data, the majority of participants acknowledged that this was
enhanced to some extent by reading and discussing cases, some of which included data
and figures. Even though one participant mentioned some discussions on how information
is published on Facebook, which could contribute towards media literacy, the prevailing
view was the opposite. ICT literacy was enhanced, according to participants, mainly by
the use of cloud computing.

Flexibility and adaptability were needed, according to students, in interactions with
other group members, and this could have a positive effect on this skill. One participant
mentioned the different time perceptions she noticed when collaborating with group
members coming from other cultures, something that made her more flexible. Another
student mentioned the different communication styles in group members, something that
had to be accommodated. Overall, this was a skill that was enhanced quite significantly
according to participants.

The focus groups’ participants were divided in their views as to whether initiative
and self-direction were enhanced in MMT work. Some noted that initiative had to be taken
when discussing tasks, whereas some others noted that the nature of the teamwork did not
encourage all group members to take initiative or be self-directed. In relation to social and
cross-cultural skills, participants agreed that these were enhanced by the interaction with
other group members. In particular, the diversity of cultural backgrounds was mentioned,
which resulted in learning about other cultures and making an effort to collaborate with
students of diverse backgrounds.

Productivity and accountability were enhanced according to participants because
groups had to deliver work on time and, because of the relatively small number of group
members, each one was accountable. Finally, in relation to leadership and responsibility,
participants noted the practice of rotating leaders in groups, which gave the opportunity
to group members to experience the leadership position and the responsibility it brings
with it.

Overall, it was felt by participants that several 21st century skills were enhanced,
especially Critical Thinking and Problem Solving; Creativity and Innovation; Flexibility
and Adaptability; and Social and Cross-Cultural Skills.

4.4.2. Technology

The second focus group question was related to how technology influenced the
learning experience and if there were challenges associated with it. It was mentioned that
the use of technology, especially Google applications, was helpful because it facilitated
communication among members. Examples that were mentioned included the fact that
group members could modify documents, communicate from any device using Google
Hangout, and do research online using Google Forms. As one participant mentioned, “we
managed to work with my team in pleasant conditions, as if we were all in one class”.
No challenges or difficulties were mentioned other than the occasional problems with
internet connection.
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4.4.3. Assessment

Regarding self- and peer assessment, it was noted that self-assessment did not happen
directly. Peer assessment did happen, primarily through the rotating leadership practice.
The majority of participants found assessing others challenging since it required making
comments about other students of their teams in a way that was objective and polite. How-
ever, they found the process beneficial, as it pushed them to develop their communication
and motivational skills. As one participant noted, “It was the first time I have to play the
role of a “superior” and it made me realize that assessing others is not easy at all”.

4.4.4. Training

The prevailing view was that no training was needed to work in MMT on CBL and
PBL. A couple of participants, however, noted that some training could have been helpful.
One area could include a brief overview of cultural differences in communication styles and
behaviors. Some other respondents replied that this was, in a way, done in other courses.
The other area in which some students believed that training could have been provided,
was in analyzing case studies. The response from several other students was that some
guidance was provided in class and the rest could be learned by doing (i.e., practicing).

In sum, the results elicited through observation and questionnaires provide evidence
that MMT through CBL and PBL can both facilitate and hinder sustainable learning. Several
findings highlight the significance of MMT through CBL and PBL. On one hand, quite a lot
of students seem to have enjoyed the teamwork, found the activity a valuable experience,
and believe they have gained knowledge by working with case studies and problems in
teams with peers from other disciplines and cultures. On the other hand, some students are
being divided in their survey opinions about team members having equal opportunities
to participate in discussions, being present in group activities, and having equal amounts
of work. These challenges reinforce further the observation findings and raise concerns
about the suitability of MMT through CBL and PBL as a sustainable method. Towards this
end, we depict in the next section the interpretation of our results on an adapted model of
Carroll’s Pyramid of Corporate Social responsibility and offer several recommendations
aiming at making this practice a more sustainable learning experience.

5. Interpretation of Results and Recommendations

To more accurately represent our interpretation of findings based on the five dimen-
sions driving the study, we present below a pyramid, which has been adapted by Carroll’s
Pyramid of Corporate Social Responsibility. Each level of the pyramid resembles one
dimension. The pyramid also presents (in parentheses) the value assigned by students to
different activities, as observed in the class (physical and virtual) and expressed through
the questionnaires and focus groups. We also use the analogy of Carroll’s Pyramid to
emphasize the different levels of usefulness and degree of sustainability. At the bottom,
students find the specific dimension useful. Our findings also point to the characteristics of
sustainability. At the top level, the practice seems to be stretching; its usefulness is uncertain
and results in unhealthy amounts of worrying among team members (e.g., Table 3).

To facilitate the sustainable use of MMT through CBL and PBL, we present below
several suggestions. The Pyramid is used to assist this process.

5.1. Suggestion 1: Teamwork Training

Reflecting on the findings we presented earlier, the Pyramid of Students’ Expectations
(Figure 10) suggests that students seem to assign high value to multi-disciplinary and multi-
cultural interaction. Moving onto the second level, it seems, that the use of technology
in learning activity is also welcomed by students—rather desired. Then, CBL and PBL
seem to become a bit more challenging, whereas some students seem to be challenged
even more by teamwork responsibilities. The chain of sustainability seems to break when
case-based and problem-based activities and student responsibilities are involved. This is
not surprising given that students from different educational and cultural backgrounds
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possess different skills and habits, which in turn influence the way they work. Furthermore,
although classroom teamwork may be a common, unproblematic activity to many students
and instructors, it is not necessarily appreciated and favored by all students. It is not
everyone’s preferred way of learning.

Figure 10. Pyramid of Students Expectations for MMT through CBL and PBL.

Therefore, to improve the sustainability dynamic, our first suggestion concerns ‘Team-
work Training’. In other words, teamwork activities need to be mastered in advance.
During the first three weeks of the semester, the lecturer may dedicate some time from
each lesson to help students comprehend the value of teamwork, the importance of peer
feedback, how to use rubrics for peer feedback, manage their time during teamwork,
negotiate with team members, and lead a team, among others. Attention also should be
paid to providing appropriate training to students for using online applications. Instructors
may develop graphics or video materials to assist this purpose. ‘Teamwork Training’ may
add sustainability to MMT through CBL and PBL by facilitating a more concrete engage-
ment and interaction during teamwork. Training may cultivate sustainable grounds on
which knowledge is generated as part of a social constructivist framework. Learners are
trained to take on active roles, while they participate in diversified teamwork, collaborative
learning-by-doing, peer feedback, and continuous case-based assessment.

5.2. Suggestion 2: Involvement of Pedagogical Mentors

While MMT through PBL and CBL is sustainable practice inasmuch as it improves
students’ awareness, critical thinking, and problem solving (Statements 7 to 12), the
lack of commitment, failure to share workload equally (Figure 6), lack of punctuality
(Figure 7), and other challenges (Table 3) reduce MMT to being an unsustainable method
(e.g., Figure 5). Therefore, along with the ‘teamwork training’ we discussed earlier, an
attempt needs to be made to help students identify with the team. To cultivate a team
culture with shared values, enhanced cohesion, cooperation, and team spirit, we suggest
the involvement of Pedagogical Mentors in Week 3. A Pedagogical Mentor could be an
agent, such as a tutor, mentor, coach, motivator, industry, or professional, who can support
educational procedures—such as teamwork—at its early stage. For instance, the members
of a multicultural team, working on a real-life industry scenario, could participate in a
working meeting with an industry professional during the early stages of their teamwork.
The industry professional, acting as a pedagogical mentor, can contribute to the teamwork
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process by adding market insights, competitive intelligence, technological expertise, and
strategic understanding of business environmental factors; but, most importantly, the
addition of ‘pedagogical mentors’ may mobilize team members to get to work, prior to and
after the meeting with the mentor. Valuable information could help the team stick together
and work towards a common goal. Pedagogical Mentors may also facilitate learning in
virtual environments to improve student engagement in relevant activities.

The involvement of pedagogical mentors will challenge traditional teamwork pro-
cesses. Unavoidably, students will become involved in new disciplinary and cultural
dynamics. As we mentioned earlier, internationalization in education is a positive response
to globalization [49]. This method is also likely to help students overcome an inherited fear
of the ‘Cultural Other’ [50]; that is, the fear of issues related to culture, identity, and ‘fear of
the unknown’. Therefore, ‘teamwork training’ and ‘pedagogical mentors’ should not be
treated as standalone tools but rather as interconnected mechanisms, with a high degree of
interdependence, as part of a sustainable teaching effort.

Finally, the participation of students in ‘teamwork training’ and the involvement of
‘pedagogical mentors’ in the process of MMT through CBL and PBL may facilitate a team
spirit and the cohesion that is required for enhanced, task-based teamwork [51] at all four
levels of the pyramid (Figure 10). In turn, the process will help students develop 21st
century learning skills and augment future professional opportunities through sustainable
social experiences.

6. Conclusions

The present study has investigated the effectiveness of multidisciplinary and multicul-
tural teamwork (MMT) through CBL and PBL pedagogies as a form of sustainable learning.
At the same time, within the context of sustainability, the article has explored how this
process is supported by existing and developing technologies. This paper has shown that
teamwork and collaboration substantially influence student learning—both positively and
negatively. For students, certain aspects of teamwork in diversified environments carry a
different value. As such, teamwork may both facilitate and hinder sustainable learning.
For instance, on the one hand, Case-based and Problem-based Learning in multicultural
and multidisciplinary cohorts is sustainable education inasmuch as it improves students’
awareness, critical thinking, and skills to deal with an issue in the real world. On the other
hand, it limits sustainable education. As our findings suggest, CBL and PBL activities, as
well as student responsibilities are not favored by all students. To facilitate the sustain-
able use of MMT through CBL and PBL, we recommend the employment of ‘Teamwork
Training’ and the involvement of ‘Pedagogical Mentors’, thus improving the sustainability
dynamic of the process.
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