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Abstract: Project-based sustainability courses require and facilitate diverse interactions among stu-
dents, instructors, stakeholders, and mentors. Most project-based courses take an instrumental
approach to these interactions, so that they support the overall project deliverables. However,
as courses primarily intend to build students’ key competencies in sustainability, including the
competence to collaborate in teams and with stakeholders, there are opportunities to utilize these
interactions more directly to build students’ interpersonal competence. This study offers insights
from project-based sustainability courses at universities in Germany, the U.S., Switzerland, and Spain
to empirically explore such opportunities. We investigate how students develop interpersonal com-
petence by learning from (rather than through) their interactions with peers, instructors, stakeholders,
and mentors. The findings can be used by course instructors, curriculum designers, and program
administrators to more deliberately use the interactions with peers, instructors, stakeholders, and
mentors in project-based sustainability courses for developing students” competence to successfully
collaborate in teams and with stakeholders.

Keywords: project-based learning; sustainability courses; key competencies in sustainability;
interpersonal/ collaborative competence; interactions

1. Introduction

A just and safe future within planetary boundaries [1,2], as aimed for with the Sus-
tainable Development Goals (SDGs) [3], requires partnerships, collaborative efforts, and
leadership [4,5]. Higher education plays a crucial role in educating future change agents
that are knowledgeable and skilled in collaboration [6-9] as sustainability professionals
need to be able to effectively collaborate in inter- and transdisciplinary settings [10]. This
calls for educational opportunities to develop key competencies in sustainability, such
as interpersonal or collaborative competence [11-13]. As there is a call for innovative
teaching and learning approaches [14,15], the question is on what teaching and learning
environments are conducive to such competence development [16].

In general, project-based sustainability courses are conducive settings for students
to develop key competencies in sustainability [7,14,15,17-21]. They are characterized by
students working in interdisciplinary teams while developing solutions to real-world
sustainability problems in cooperation with stakeholders [21,22]. Balancing instruction
and student ownership allows for hands-on learning [6,8,16]. Interpersonal competence,
i.e., the ability to collaborate in teams and with stakeholders, is one of the main learning
outcomes of such courses [6,16,18,23]. It can be fostered by facilitating collective reflection
of experiences with all involved project participants [6,16]. This aligns with Kolb and
Kolb’s [24] learning cycle, emphasizing that the creation of new knowledge takes place
through the transformation of experience.
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Research has demonstrated that project-based sustainability courses constitute rich
learning environments through the various interactions that students have with peers, in-
structors, external stakeholders, and additional actors [7,17,25]. Most project-based courses
take an instrumental approach to these interactions, so that they support producing the
overall project deliverables, which ought to be useful for stakeholders [15,17,26]. However,
as courses primarily intend to build students’ key competencies in sustainability [13], there
are opportunities to utilize these interactions more directly to build students’ interpersonal
competence. This means to take advantage of the learning environment, and more specifi-
cally, of the various interactions that occur in project-based sustainability courses [27] as
well as the opportunities for reflection on the different interactions [16].

As opposed to letting interactions simply fulfill their function in the course projects
(which, admittedly, facilitates some competence development, too), we are interested in
exploring the explicit characteristics and combination of interactions to advance students’
interpersonal competence. This study addresses the research question of how students’
interactions with peers, instructors, stakeholders, and mentors in project-based sustain-
ability courses can be utilized to support students in learning to collaborate in teams and
with stakeholders (interpersonal competence). We conducted empirical and comparative
research on three project-based sustainability graduate courses at universities in Germany,
the U.S., Switzerland, and Spain. The study links empirical data on learning processes
elicited from students, instructors, stakeholders, and mentors, and interprets those through
the lens of prominent learning theories to provide a basis for interpersonal competence
development. The study’s goal is to inform the design and facilitation of courses to enhance
students’ learning experiences and to better align learning outcomes and processes.

2. Research Design

Research was carried out as a comparative case study [28] on three project-based sus-
tainability courses of (international) master programs. Selection criteria were that the courses
pursue (a) key competence development as learning objective (teaching component), (b) a
solution to the sustainability problem addressed in the project (solution component), and
(c) support of stakeholders participating in the project (transdisciplinary component).

The investigated courses were (i) the Global Sustainability Research (GSR) course
at Leuphana University of Liineburg (LEU/Germany) and Arizona State University
(ASU/USA); (ii) the transdisciplinary Case Study (tdCS) course at the Swiss Federal
Institute of Technology (ETH/Switzerland); and (iii) the Action Research Workshop (ARW)
course at the Polytechnic University of Catalonia (UPC/Spain). Key features of the courses
are summarized in Table 1. The courses are described in detail in Konrad et al. [29].

While an in-depth case study was conducted on the GSR course for over a year [23]
with a focus on the third semester at ASU, the case studies on the tdCS course and the
ARW course were mostly conducted remotely, complemented by two site visits (each) for
data collection.

The one-semester GSR course (at ASU) was embedded within an ongoing interna-
tional research project. The course’s focus was on supporting the local food economy in
Tempe, Arizona, by planning, organizing, preparing for, and executing a local stakeholder
engagement event, co-facilitated by the students. This capacity-building event allowed
participants to understand the local food economy holistically, to introduce transferrable
solutions, and to connect food entrepreneurs locally.

The tdCS course encompassed a preparatory semester in Switzerland and three weeks
of fieldwork on the Seychelles. There, in collaboration with local students and an advi-
sory board, students conducted research on the island’s waste management, including
stakeholder engagement events [30].
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Table 1. Key features of the three project-based learning sustainability courses. Data from [29].

Arizona State University (ASU),

Swiss Federal Institute of Technology Polytechnic University of

University USA & Leuphana University of . . Catalonia (UPC)
Liineburg (LEU), Germany (ETH) Zurich, Switzerland Barcelona, Spain
Double-degree international 4 different master programs Master program: Sustainability
Program master program: Global . . .
Lo ) [10 different majors] Science and Technology
Sustainability Science
Course Global Sustainability Research (GSR) Transdisciplinary Case Study (tdCS) Action Research Workshop (ARW)
Mandatory Yes No Yes
Course duration 3 semesters (study focus: 1 semester + field phase (3 weeks) 1 semester
semester 3)
Course location Germany & Arizona Switzerland & Seychelles Spain
Pedagogy of place On- and off-campus On- and off-campus On- and off-campus
ECTS 10+10+5 7 5
# of students 12 (2016-2017) 19 (2018) 15 (2018)
# of student groups 3+1 7 5
Project topic Food economy Waste management Energy; Food; Housing

Stakeholder engagement

3 major events;
City staff, public, food
economy entrepreneurs

Ranging from few check-ins
to continuous;
NGOs, members, supermarkets

Continuous with peak phase;
NGOs, government, businesses, citizens

# of instructors 1 (lead) + 3 [in semester 3] 1 (lead) +1 1 (lead) +1
# of tutors 0 ETH: 1; Seychelles: 2 0 (occasionally 1)
Scientific experts and advisory board Faculty members
Expert support City sustainability officer (local ministry, NGO and Y /

: . roject providers
business representatives) projectp

The one-semester ARW course offered students different projects to choose from, each
introduced and led by a local project provider. While one group supported a local NGO on
energy infrastructure, another group focused on elimination of food waste by cooperating
with a local association.

To allow for triangulation and to ensure construct validity [31], we used a mix of
data collection methods, including (participant) observation of class sessions, student and
instructor team meetings, stakeholder engagement events [32]; semi-structured interviews
(including focus groups) with students, instructors, alumni tutors, and stakeholders [33];
and Photovoice method for student teamwork [23,34]. Data collection took place from
March 2017 until July 2018 by an external researcher (T.K.) who was not involved in
teaching or grading any of the three courses. Data collection was approved by the relevant
ethical boards and is based on written consent from all participants.

Observations were open, direct, and mostly non-participant and unstructured, while
the semi-structured interviews followed an interview guideline informed by previous
observations. Inspired by Grounded Theory [35], data was analyzed to inform further data
collection. The Photovoice method [34] was introduced at the beginning of the courses to
let students track their group’s learning processes. At the completion of the courses, the
photos were utilized to trigger course memories and compare course experiences, within
and across project groups, to allow for authentic student voices and perspectives [36].

The cross-case analysis was utilized, which enables insights on commonalities of cases
as well as their particularities [37]. Data was coded and first analyzed regarding similarities
and differences across cases. Data was analyzed deductively and inductively, letting new
themes emerge from the data. Comparative tables were used for qualitative data reduction
and pattern identification [38].

Students’ stated learning outcomes were translated into key competencies in sus-
tainability (if applicable; referring to Wiek et al.’s [13] framework), which subsequently
underwent a reliability test. Brundiers and Wiek’s [11] elaboration on professional skills
allowed further specification of interpersonal competence which was proved to be a main
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learning outcome of the courses (see also [18,23]). Iteratively going through data and
tables allowed to map out the courses’ different interactions for students’ interpersonal
competence development and are presented in the following.

3. Outcomes

Typically, four types of actors participate in project-based sustainability graduate
courses: students, instructors, stakeholders, and mentors/tutors (alumni, PhD students).
These actors constitute four different types of interaction, which can facilitate learn-
ing processes for interpersonal competence development. These are student—student(s)
(Section 3.1), student—instructor(s) (Section 3.2), student-stakeholder(s) (Section 3.3), and
student-mentor(s) interactions (Section 3.4) (Figure 1). Identified learning processes are
receiving input, experiencing, reflecting, and experimenting, as outlined in Konrad et al. [18].
While all learning processes might be triggered in all four interactions, to allow for develop-
ing specific facets of interpersonal competence, learning processes need to be purposefully
combined. While interactions implicitly facilitate students” interpersonal competence de-
velopment, they only constitute conscious learning opportunities if made explicit subjects
of inquiry, i.e., if they are reflected on and discussed.

insights from peers)

Student-Student(s) Interactions — Peer Interactions
Exemplary learning processes:
- Experiencing (e.g. jointly participating in field work, teamwork) - Experiencing (e.g. observing professionals mediating and getting it explained,

- Reflecting (e.g. sharing teamwork experiences, indirectly receiving input/

- Experimenting (e.g. jointly collaborating in semi-professional situations)

Peer’s role: offer different perspectives, ways of doing, preferences in a non-
hierarchical manner; share experiences; collaborate

Student-Stakeholder(s) Interactions — Professional Interactions

Exemplary learning processes:

i.e. receiving input in situ)
- Experimenting (e.g. co-organizing and performing in stakeholder workshop)

Stakeholder’s role: co-frame project; represent a ‘stake’; offer authentic
perspectives, ways of doing, preferences in an authentic setting; collaborate

Developing

Interpersonal
Competence

Student-Instructor(s) Interactions — Deliberate Interactions

Exemplary learning processes:

- Receiving input (e.g. on intercultural teamwork; stakeholder facilitation)
- Experiencing (e.g. observing expert facilitation)

- Reflecting (e.g. engaging in event debriefings, regular plenaries)

- Experimenting (e.g. performing in semi-professional situations side-by-side
and receiving coaching)

Instructor’s role: prepare, frame, oversee project; instruct, coach, guide; share
experiences; collaborate

Student-Mentor(s) Interactions — Supportive Interactions
Exemplary learning processes:
- Reflecting (e.g. sharing teamwork experiences)

Experimenting (e.g. rehearsing for (unfamiliar) semi-professional situations,
and receiving input/ advice)

Mentor’s role: share similar experiences (alumni tutors); offer different
perspectives, preferences in a non-hierarchical manner; listen, support,
collaborate

Figure 1. Types of interactions that facilitate students” interpersonal competence development in project-based sustainability

courses (learning processes (in italics) are based on [18]).

3.1. Peer Interactions

Student—student(s) interactions can facilitate the development of interpersonal compe-
tence, particularly, attitudes, knowledge, and skills for collaborative teamwork. Students
collaborating in projects with peers encounter different perspectives, preferences, and
styles of working, and this offers insights of relevance. A student highlighted the role of
peer students for their learning of collaborative competence:

“It was really interesting to see the [ ... ] different groups; [ ... ] seven groups,
seven completely different approaches! [ ... ]I got to know my own strengths
and limitations in groupwork.”

(5_810, tdCS focus group, 20.07.18, line 36)
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This learning was supported by regular exchange among student groups. This means
that not only the teamwork setting allows for interpersonal competence development, but
the exchange among peers about their group work, too. Such exchanges took place in all
three courses. The GSR and tdCS course had several groups working on one umbrella
project, while the ARW course had different individual student projects. Students went
through the same cycles of planning, acting, and reflecting, which constituted shared
experiences and the basis for reflection and exchange.

Interpersonal competence development from peer learning is not limited to knowledge
and skills. In addition, collaborative attitude can be developed as one student described in
a focus group:

“I'had to learn patience and accepting that it takes longer [with] different opinions,
maybe different foci also. [...] different people need different stuff [ ... ] the
[international partner students] [ ... ] work differently.”

(5_818, tdCS focus group, 20.07.18, line 94)

Key to this learning, however, is that these student-student(s) interactions are made
subjects of inquiry. Peer interactions need to be explicitly addressed as such, so that
students can become aware of them and, from there, develop attitudes, knowledge, and
skills in communication, facilitation, mediation, etc. (for specified interpersonal competence
learning outcomes see [18]). For example, observing peers is not sufficient alone; it requires
processing the observations (reflecting), e.g., in conversations with peers, which allows
students to compare and contrast their own perspectives, preferences, and style of working
with those of others. This can take place informally, e.g., during breaks, and/or private
encounters. Yet, the GSR instructors introduced student trios with one member from each
of the groups. This fostered exchange and interpersonal competence development from
peer interactions.

Another example for interpersonal competence development through peer interaction
is when students apply collaborative knowledge to student—student(s) interactions, which
allows them to develop interpersonal skills, such as facilitation, for instance, by organizing
a formal meeting among team members to clarify project roles and responsibilities (51_012,
GSR observation, 19.09.17). A further example is active experimenting in the projects,
which can lead to the development of a collaborative attitude as one student described:

“I think [ ... ] my role was then [ ... ] to take over the lead [ ... ] especially
because other group members maybe didn’t see the light at the end of the tunnel
[... ] Ikeptfocusing and [ ... ] I knew I had to do something [ ... ]. I [realized]
I can do something if I really want to.”

(5_805, tdCS focus group, 20.07.18, line 93)

Peer students display a number of traits that support their role in utilizing peer
interactions for interpersonal competence development. First, they often join with different
cultural and academic backgrounds and prior experiences, i.e., they offer to each other
different perspectives (S_805, tdCS focus group, 20.07.18). Second, they experience the
same course and thus have a shared reference point (objective) for learning. Third, they
collaborate in the project and thus share the same practice on a regular base. These traits
offer plenty of opportunities for deliberation, negotiation, and collective learning.

Instructors play a pivotal role in facilitating students’ learning of interpersonal compe-
tence as we have indicated. However, they also play a key role in utilizing peer interactions
specifically for interpersonal competence development. Instructors can support reflections
among students by organizing formal or informal exchange session in which student
teams report to each other about project progress and challenges they face (tdCS, GSR, and
ARW course observations and interviews). They can also support students through input
sessions on collaborative competence (GSR observations and interviews; ARW observation,
10.04.18), practice sessions in conflict mediation (GSR observations and interviews; ARW
focus group, 24.05.18), or targeted coaching sessions (T_805, tdCS interviews, 16./18.07.18).
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In all these cases, instead of simply letting student-student interactions occur, they are be-
ing made either pro-actively or reactively toward a subject of study. Through this, students
can, for instance, develop a conflict-embracing attitude, gain knowledge about expectation
management, and practice interpersonal skills such as conflict mediation and communica-
tion. The following quote illustrates the link between learning outcome (conflict-embracing
attitude as part of collaborative attitude) and learning processes triggered through peer
interactions:

“Understand their perspectives, so meetings are more effective. So, if you get
someone’s perspective and you know that this is something that was bothering
them, maybe they do not feel comfortable saying it. You can say it and you can
say, ‘Let’s try to reassess this’, and [ ... ] I tried to do that a lot.”

(51_011, focus group, 30 November 2017, line 267)

What led to S1_011"s competence development was the combination of experiencing
of, reflecting on, and experimenting with peer interactions.

3.2. Deliberate Interactions

Student—instructor(s) interactions can facilitate students’” interpersonal competence
development, both in terms of collaborative teamwork and impactful stakeholder en-
gagement. Students receive from instructors input on interpersonal competence (both
facets); experience how instructors role-model stakeholder facilitation; discuss with in-
structors teamwork and stakeholder engagement in formal (GSR observations) or informal
(tdCS observations) sessions; and experiment with teamwork and stakeholder engagement
coached by instructors.

Instructors create deliberate interactions for interpersonal competence development
by stimulating and facilitating a spectrum of learning processes. First, instructors offer
input on good practices of teamwork and stakeholder engagement. The GSR course, for
instance, provided targeted input sessions on professional skills (for a specification see [11]),
intercultural, and collaborative competence (GSR observations; see [39]). The ARW course
offered a session on Emotional Intelligence (ARW observation, 10.04.18), which started with
an input on the multi-faceted concept of intelligence and then focused on experiencing.
Exercises from theater pedagogy [9], facilitated by the instructor, allowed students to
grasp what collaborative teamwork entails and subsequent reflections (oral and written)
deepened the insights. One of the exercises (“el huevo frito”) asks students to stand in
a circle with one student after the other entering the center and stating what they add
to the “still life” by mimicking what they stated (e.g., a fork, a table, a napkin, salt). If
students moved simultaneously, the exercise needed to restart. The exercise conveyed the
importance of carefully listen to each other to move forward together, and be aware of
one’s own steps for others to understand.

Second, instructors role-model stakeholder facilitation. Coaching students in their
own facilitation efforts develops students’ stakeholder engagement skills (GSR observation,
01.09.17), while allowing students with no prior stakeholder engagement experience to
build a mental model (knowledge) of this practice (S1_002, GSR focus group, 30.11.17).
The tdCS course, for instance, offered input sessions on how to conduct expert interviews
in preparation of the fieldwork phase on the Seychelles (T_801, tdCS instructor interview,
07.06.18), building up skills in impactful stakeholder engagement. Through observing and
reflecting on the instructor’s facilitation (modeling), for instance, one student learned that
facilitating stakeholder engagements requires flexibility and responsiveness:

“[Knowing what stakeholder] engagement [ ... ] feels like and where you need
to be very careful to spend the time smartly [ ... ], where you need to give them
leeway to take longer than you want. [ ... ]. The question is how can you then [
... ] react to that. How can you still maintain a friendly atmosphere even though
things are not going [ ... according to] your plan.”

(51_002, student interview 31.10.17, line 12)
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Third, holding formal post-event debriefing sessions (GSR observation, 05.09.17) or
informal plenaries while on fieldwork (tdCS observations), gives students the opportunity
to share experiences. Such collective reflections facilitate interpersonal competence devel-
opment by extracting lessons learned from experiences made and motivating to change
practices, e.g., communication styles. This demonstrates the importance of spaces for
reflection to learn for future action, consciously building up and becoming aware of one’s
own skill repertoire, knowledge base, and mindset.

Finally, through instant (ARW) or progressive (tdCS, GSR) transfer of project own-
ership from instructor(s) to students, plus subsequent coaching, students often gain self-
confidence and a positive attitude towards teamwork and stakeholder engagement (tdCS
instructor interviews and observations). Transfer of ownership, and with this, the oppor-
tunity to experiment with new interpersonal practices, facilitates (rapid) development of
stakeholder engagement skills as necessitated by the project (e.g., S_817, S1_002, S_809,
S_814,S_819).

Critical instructors’ traits that facilitate interpersonal competence development include
thorough preparation of the course and the project(s); clearly communicating course
objectives, milestones, and boundaries (to all involved); instigating and facilitating a
variety of learning processes; and willingness to open up and learn themselves (T_701,
ARW instructor interview, 10.04.2018).

3.3. Professional Interactions

Student-stakeholder(s) interactions can facilitate interpersonal competence development,
particularly competence in impactful stakeholder engagement. By collaborating with
(ARW) and/or engaging with stakeholders (GSR, tdCS)—through observations of stake-
holder events, stakeholder interviews, fieldwork, and stakeholder workshops—students
encounter professional perspectives, ways of working, and preferences. Further, stake-
holders call on students to perform professionally as something real, not hypothetical, is
at stake. As a result, one student demonstrated interpersonal competence (stakeholder
engagement) by stating:

“Preparation [for a stakeholder event ... ] is really knowing the audience and
also being enough in the topic that [ ... ] you have a structure that guides | . ..
]. [You should also prepare] tasks for the participants to get them involved and
stimulate them.”

(5_817, focus group, 20.07.18, line 95)

The key here is that student—stakeholder(s) interactions are made subjects of inquiry.
That means that student-stakeholder(s) interactions need to be complemented by op-
portunities for reflection, provided for in other interaction types (Figure 1). Reflection
upon student-stakeholder interactions supports students to become aware of the attitudes,
knowledge, and skills applied or required in professional interactions. For example, the
tdCS course offered intense interaction opportunities during their three-week field phase
on the Seychelles. When a student reflected on them, they realized how such encounters
can reverse deep-seated perspectives:

“The biggest thing for me was [ ... ] to walk into complete strangers’ gardens
and houses [ ... ]. As a kid you always get told: ‘Stranger danger!” — “Don’t talk
to strangers!”. And now [ ... ] you're the stranger people aren’t supposed to be
talking to.”

(5_814, ETH focus group 1I, 20.07.18, line 43)

Professional interactions can also take shape, for instance, by students partnering with
external partners right at the course start, which required ongoing interactions along an
entire semester (ARW observations and interviews). For example, students developed a
mental model of impactful stakeholder engagement from observing experts facilitating
stakeholder conversations (GSR and ARW focus groups) as demonstrated in debriefings.
Or, students became aware of discrepancies between their own and stakeholders’ project
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objectives, which required negotiations and expectation management (S_705, ARW student
group interview, 11.04.18; T_701, ARW instructor interview, 10.04.2018). Learning, i.e.,
interpersonal competence development, can also be supported by reflecting on what could
have been done differently.

The GSR course followed a sequencing approach to stakeholder engagement, allowing
students independent from the individual student project team they were in, to move from
more passive roles of receiving input (training) and experiencing (observing, taking notes
at stakeholder events) to more active roles of experimenting ((co-)facilitating stakeholder
conversations). This can lead to building attitude (self-confidence to engage), knowledge
(mental model of engagement), and skills (how to engage/facilitate).

Stakeholders have some unique traits that support their role in facilitating students’
learning from professional interactions (Figure 1). They display authenticity, authority,
and/or professionalism; even more so, they personify the real world and add to the
project that something is ‘at stake’, allowing to create personal connections (ARW student
interviews). These traits make it quite easy to attract students’ attention and offer plenty of
opportunities for comparison of perspectives, preferences, and behavior.

Instructors play a pivotal part in facilitating students’ learning from professional
interactions, too. They build up, maintain, and utilize their stakeholder relationships
to create a project for the students to engage with (pre-course requirement; instructor
interviews). The GSR course, for instance, situated the course within an ongoing university—
city partnership and research program (instructors were principal investigators) which
offered students plenty of opportunities to observe, reflect, and, step-by-step, grow into
more active roles in stakeholder engagement. A student stated, for instance:

“It's very much out of my comfort zone to talk to strangers. [ ... ] I think I talked
to like 40 or 50 people, and it was really exciting to just push myself to do that
and then be somewhat successful. [ ... ] I would actually go to such an event
again, if there was the opportunity.”

(51_010, student interview, 21 September 2017, line 44)

While professional interactions offer opportunities to experience and overcome per-
sonal challenges, reflection on the experiences allows for becoming aware of the value.

Similarly, the tdCS course and the ARW course relied on their partnerships with
businesses, NGOs, and government agencies, built up over the years and through personal
commitment.

3.4. Supportive Interactions

Student—mentor(s) interactions can facilitate interpersonal competence development,
both in terms of collaborative teamwork and impactful stakeholder engagement. In the
projects, students are confronted with various new perspectives, styles of working, pref-
erences. This often creates discomfort, tensions, or (inner and/or outer) conflicts [23].
Supportive interactions bring mentors into the projects to open up reflections and conver-
sations about these experiences. An alumnus tutor stated that due to similar age range
and experiences tutors are easily approachable for students and can support interpersonal
competence development by active listening, inviting changes of perspective, and offering
new interpretations of experiences (Figure 1). Mentors can also provide input based on
their experiences with teamwork and stakeholder engagement. Compared to more formal
learning settings with stakeholders and instructors, interactions with mentors open up
informal settings with no pressure and nothing ‘at stake’. This space particularly invites
students to experiment and thus supports students’ interpersonal skill development (T_804,
tdCS tutor interview, 13.07.18).

Supportive interactions can help students to become aware of differences in perspec-
tives, behaviors, strengths, and weaknesses. In a reflection session with a mentor, i.e., here
an external researcher who had completed a project-based course as a student, a student
stated for instance: “sometimes we forget that we are in a different culture” (51_004, GSR
Photovoice session, 30.11.17). Interactions with mentors allow for revisiting experiences,
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so that students can derive such insights, e.g., how to communicate appropriately in ‘a
different culture’. Supportive interactions also help to rehearse for unfamiliar interpersonal
situations, such as presenting to stakeholders (ARW focus group, 24.05.18) or initiating a
conversation with an instructor (GSR observation, 01.09.17).

Mentors have some traits that make their role special in learning from supportive
interactions: in the case of alumni tutors as mentors they share similar experiences based
on which they can provide advice; they have no power over students’ grades; their role
integrates active listening, while still being able to offer input based on relevant knowledge
and experience.

Instructors facilitate supportive interactions by hiring alumni as tutors to offer students
additional opportunities for reflecting and experimenting that facilitates interpersonal
competence development. First, student-mentor(s) interactions allow for more informal
conversations compared to conversations with instructors and stakeholders. Second,
mentors support students in leaving their comfort zone and thereby help fostering self-
confidence (attitude) and communication skills (ARW focus group, 24.05.18).

3.5. Synthesis

The four interaction types are distinguished by the actor a student engages with. Peer
and supportive interactions (Figure 1, in yellow) represent rather non-hierarchical (infor-
mal) ways of interactions; therefore, they allow for an intense exchange about experiences
based on shared experiences of peers and alumni tutors. Deliberate and professional inter-
actions (Figure 1) represent rather formal ways of interactions, therefore offering different
ways of communicating and interacting.

What all four—peer, deliberate, professional, and supportive interactions—have in
common is that they offer a student different, authentic, and potentially new perspectives,
in terms of how to work together, how to communicate, how to deal with differences and
conflicts, or how to approach a task. This can lead to inner and outer conflicts which bear
the potential to change one’s own ways of thinking and doing, and hence develop one’s
interpersonal competence if embraced (see further [23]).

While peer, deliberate, and professional interactions offer particularly opportunities
to experience the above, supportive interactions, for instance, can support competence
development through offering opportunities for reflection, to complement a learning process
(experiential learning cycle). Otherwise, an experience might remain vague in terms of
its learning outcomes unless they are explored. This can take place either individually
(e.g., through reflection questions; tdCS) or together in class (an example is the shared
reflection of the Emotional Intelligence activities right afterwards orally and via written
reflection assignments; ARW). All courses investigated for this study accounted actively for
opportunities for reflection, acknowledging its importance for further steps in terms of the
project, which ultimately depended on students” interpersonal competence (development).

Each interaction type accounts for specific learning processes (Figure 1). Student—
stakeholder interactions provide mainly opportunities to experience and experiment. For a
learning cycle to be complete, students need to be given the opportunity to derive meaning
from these experiences to allow for conscious further experimentation and interpersonal
skill development. Instructors can deliberately look after such opportunities for reflection
in several ways: First, in offering reflection opportunities themselves, with peers (e.g.,
event debriefs/GSR; class presentations and discussions/ ARW; evening plenaries/tdCS),
or, second, by including alumni tutors into the course which can constitute a rather informal
while still targeted space for reflection and learning.

As elaborated earlier [18], learning processes need to be purposefully combined to
allow for attitude, knowledge, and skill development in collaborative teamwork and
impactful stakeholder engagement. The different interaction types are the moderating
variables to trigger and navigate these processes. While theoretically all interaction types
could provide for all mentioned learning processes (receiving input, experiencing, re-
flecting, experimenting), typically, as this study showed, each interaction type is key for
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specific processes. For conscious interpersonal competence development to take place, it is
the instructors or course designers’ challenge to ensure that processes triggered through
diverse interaction are combined in a meaningful way. Hereby (Figure 1) the instructor
has several options: Foster reflective peer interactions, include mentors (tutors), and brief
stakeholders (expectation management). Furthermore, all participants of project-based
sustainability courses be(come) life-long learners and embrace so called inner and outer
conflicts as chances to further develop ones” own interpersonal competence. For that, a
collaborative mindset is key [18,23].

4. Discussion

This study suggests that project-based sustainability courses are uniquely suited to
develop students’ interpersonal competence; even more so, if the various interactions
inherent in such courses are used deliberatively, beyond just learning-by-doing. It is
in line with previous findings on project-based sustainability courses that learning can
occur when interactions simply happen [40] (p. 21). Yet, we have shown in the present
study that learning can be enhanced when making these diverse interactions subjects
of inquiry [25,40,41]. Relying on the insight that learning benefits from communicative
interactions [25,42], it is key to offer students joint exploration, reflection, and discussion
about the diverse interactions with peers, instructors, stakeholders, and mentors. Our study
offers some guidance on how to facilitate such learning, which might also be applicable
to the broader for development of key competencies in sustainability and sustainability
education in general [14,43].

Peer or student-student(s) interactions facilitate the development of interpersonal
competence, mostly in an informal setting, e.g., through peer observation, applying good
teamwork practices, and joint reflections [44]. Diversity of cultural and academic back-
grounds and the resulting plurality of viewpoints and ways of doing support learning of
interpersonal competence [19,23,45]. Other scholarly work points in similar directions with
concepts such as “transgressive learning” [46], i.e., resolving inner conflicts for learning and
interpersonal competence development. Brundiers and Wiek [17] (p. 1734) highlight that
the challenging task of “self- and peer-evaluation of one’s own and each team member’s
contributions at different stages [of the project]” supports students” interpersonal compe-
tence development. Ferreira et al. [7] (p. 980) further state that the “aim is making students
the engines of their own training” and that “they have an important role in sustainability,
since students acting as ‘green’ examples to their fellow students might also be effective, as
the attitude comes from peers, and not just from staff ‘telling them what to do””.

Deliberate or student-instructor(s) interactions facilitate learning, mostly in a formal
setting, from and through the course instructor(s), e.g., through coaching of teamwork [11].
Collins et al.’s [47] cognitive apprenticeship model envisions instructors modeling expert
practice, after having provided an idea of what it is to be learned /achieved (e.g., sample
projects, practices, etc.) [44], and then supporting students through scaffolding [48] and
coaching [49], until, ideally, ‘disappearing” when students perform tasks independently [50].
In line with this concept, our study saw the course instructors facilitate students” interper-
sonal competence development through delivering input, enabling experience, prompting
reflection, and coaching in experimentation [25,44]. However, instructors are not only
active in deliberate interactions. They are instrumental in facilitating the three other types
of interactions and associated learning opportunities, too. Biirgener and Barth [51] (p. 822)
state that instructors are “the single most important factor when it comes to success in
students’ learning and it is the teacher’s competencies that create learning opportunities
with the greatest potential learning outcomes.” Beyond the role of course designer and
facilitator [44], they serve as supervisor, coach, and mediator, only “taking control when
necessary” [25] (p. 262). This models versatile interpersonal practice for the students in
support of their interpersonal competence development. This support is critical as “good
social skills do not spring naturally from cooperative group activities” [52] (p. 217).
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Professional or student-stakeholder(s) interactions facilitate learning of interpersonal
competence in a formal setting. By interacting with those representing “original perspec-
tives that matter” [53] (p. 1114) operating in the real world [17], students “participate
in authentic practices and practice skills needed in real life projects” [49] (p. 293), while
developing personal connection, empathy, compassion, and purpose [19,45,54,55]. As
pointed out in other studies [53,56], students” interpersonal competence development
requires going beyond simply participating in these interactions, and making them the
subject of inquiry, exploration, reflection, and discussion. Brundiers and Wiek [17] (p. 1737)
summarize that “inviting stakeholders directly to convey particular knowledge or skills
through collaboration, tutorials, and regular feedback to students helps to build students’
capacity to account for and integrate various perspectives”. Student-stakeholder(s) in-
teractions allow for applying interpersonal knowledge into practice, i.e., the practice of
interpersonal skills, e.g., different communication styles [41]. Moreover, stakeholders rep-
resent different values, beliefs, ways of thinking and doing, and have a different problem
understanding and/or solution vision, all of which can trigger interpersonal competence
development [23]. However, professional interactions need to be carefully developed and
monitored by the instructor, for instance, through a sequencing approach to stakeholder
engagement (adopted in the GSR course), which aligns with the “progressive model” of
stakeholder engagement developed by Brundiers et al. [41]. This model suggests, first, to
bring the world into the classroom (e.g., through guest visits); second, to visit the world;
third to simulate the world (practice interactions in a safe space); and fourth, to enter the
world and address real-world challenges [23,41].

Supportive or student-mentor(s) interactions facilitate learning of interpersonal com-
petence in informal settings. Mentors nurture students’ learning processes through listen-
ing, relating to, questioning, encouraging, and accepting [57]. These supporting activities
seem critical for students’ interpersonal competence development because there is “general
hesitation among students to actively elicit feedback (that might impact grades)” [17]
(p- 1736). This presents the role of mentors as a solution to foster interpersonal competence
development (and learning overall). We follow Kolb and Kolb [42] by pointing out that
the conventional didactical model of challenging students should be broadened by finding
ways of rather supporting them in learning from challenging interpersonal situations that
inevitably emerge in projects.

As mentioned above, course instructors play a pivotal role in facilitating that students
develop interpersonal competence from these diverse interactions, using the functional
interactions in project-based sustainability courses [14,27,50,58,59]. In a number of ways,
instructors are the gatekeepers and enablers of learning from diverse interactions by
supporting students to reflect on, articulate, and discuss the various interactions that occur
in project-based sustainability courses and use the insights in developing and applying
their interpersonal attitudes, knowledge, and skills. However, this requires more than just
conventional content and didactical expertise on behalf of the instructor(s). It also calls for
openness and willingness-to-learn. Bickford and Wright [60] (4.17) suggest that “the most
effective way faculty can appreciate the possibilities of a learning community is [ ... ] to
experience being a student again”. Our study therefore suggests for instructors not to take
on the role of the learning facilitator for students but to join the learning community and
utilize the interactions to develop their interpersonal competence themselves.

This study indicates which learning processes typically occur in which interaction
type (Figure 1) and provides guidance on utilizing these interactions to develop inter-
personal/collaborative competence [24]. Professional interactions, for example, offer
opportunities for learning interpersonal competence through, for instance, experiencing
professionals’ behavior and experimenting with ways to engage professionals in a work-
shop (and reflecting on it) [16,18]. This study indicates different ways of how interactions
can support interpersonal competence development in project-based sustainability courses,
by combining them so that they allow learning processes to complement each other.
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A main barrier to leveraging interactions for interpersonal competence development
is the dominant pattern at universities to put less emphasis on, and offer less institutional
support for, teaching in comparison to research [61]. This leads to or consolidates the prac-
tice of utilizing project-based sustainability courses for generating more research outputs,
at the expense of facilitating deep learning experiences for students and participants overall.
Shifting institutional priorities, however, is a major undertaking and has been documented
as a persistent challenge of advancing learning in project-based sustainability courses in
particular [15], and sustainability implementation in higher education in general [62].

5. Conclusions

Interactions among students, instructors, external stakeholders, and mentors as they
regularly (and inevitably) occur in project-based sustainability courses can be leveraged
for students’ interpersonal competence development, even more so when deliberatively
designed, combined, and made the subjects of inquiry, i.e., made explicit through artic-
ulation in (shared) reflection. Four types of interactions occur in project-based sustain-
ability courses, namely, peer or student-student(s), deliberate or student-instructor(s),
professional or student-stakeholder(s), and supportive or student-mentor(s) interactions.
Admittedly, they offer learning opportunities for interpersonal competence simply when
they happen, but even more so when students receive inputs on them, experience them,
reflect on them, and experiment with them (combining doing and reflecting upon the
doing). Instructors play a pivotal role in designing these interactions specifically for devel-
oping interpersonal competence (not just for project deliverables). Thereby, instructors face
challenges of expectation management, discomfort from tensions and conflicts, as well as
institutional barriers. Implications of this study are an overview of interaction types and
the learning processes triggered through these, what supports the purposeful combination
of learning processes through fostering certain interactions. A limitation of this study is
the lack of an appropriate assessment that would have more precisely captured students’
competence facets and levels (pre- and post-course). Additionally, an assessment capturing
instructors’ competence levels and development could deliver relevant insights. Future
research could focus on the role of instructors and how they can best be supported to
facilitate students” development of key competence development from diverse interactions.

Author Contributions: Conceptualization, T.K., A.W. and M.B.; data curation, T.K.; formal analysis,
T.K,; funding acquisition, A.W. and M.B.; investigation, T.K.; project administration, T.K.; supervi-
sion, A.W.,; validation, M.B.; visualization, T.K. and A.W.; writing—original draft preparation, T.K.;
writing—review and editing, A.W. and M.B. All authors have read and agreed to the published
version of the manuscript.

Funding: This research was funded by Volkswagen Foundation and Niederséchsische Ministerium
fur Wissenschaft und Kultur, grant number A115235.

Institutional Review Board Statement: The study was conducted according to the guidelines of the
Declaration of Helsinki and approved by the Institutional Review Board of Arizona State University
(STUDY0005109; 28 November 2016).

Informed Consent Statement: Informed consent was obtained from all subjects involved in the study.
Data Availability Statement: Not applicable.

Conflicts of Interest: The authors declare no conflict of interest.

1.  Raworth, K. A Safe and Just Space for Humanity: Can we live within the doughnut? In Oxfam Discussion Papers; 2012; Available
online: https://www.oxfam.org/en/research/safe-and-just-space-humanity (accessed on 29 June 2021).

2. Rockstrom, J.; Steffen, W.; Noone, K.; Persson, A Chapin, FS.; Lambin, E.F; Lenton, T.M.; Scheffer, M.; Folke, C.;
Schellnhuber, H.J.; et al. A safe operating space for humanity. Nature 2009, 461, 472-475. [CrossRef]

3. United Nations. Transforming Our World: The 2030 Agenda for Sustainable Development; New York, NY, USA, 2015; Available online:
https:/ /www.un.org/ga/search/view_doc.asp?symbol=A /RES/70/1&Lang=E (accessed on 29 June 2021).


https://www.oxfam.org/en/research/safe-and-just-space-humanity
http://doi.org/10.1038/461472a
https://www.un.org/ga/search/view_doc.asp?symbol=A/RES/70/1&Lang=E

Sustainability 2021, 13, 9884 13 of 15

10.

11.

12.

13.

14.
15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

Ayers, ]. Competence Literate but Context Lacking? Investigating the Potential of Study Abroad Programs to Promote Sustain-
ability Competence Acquisition in Students. Sustainability 2020, 12, 5389. [CrossRef]

Care, O.; Bernstein, M.J.; Chapman, M.; Reviriego, 1.D.; Dressler, G.; Felipe-Lucia, M.R.; Friis, C.; Graham, S.; Hénke, H.;
Haider, L.J.; et al. Creating leadership collectives for sustainability transformations. Sustain. Sci. 2021, 16, 703-708. [CrossRef]
[PubMed]

Acevedo-Osorio, A.; Hofmann-Souki, S.; Morales, J.C. Holistic competence orientation in sustainability-related study programmes:
Lessons from implementing transdisciplinary student team research in Colombia, China, Mexico and Nicaragua. Sustain. Sci.
2019, 15, 233-246. [CrossRef]

Ferreira, A.; Lopes, M.; Morais, ]. Environmental management and audit schemes implementation as an educational tool for
sustainability. J. Clean. Prod. 2006, 14, 973-982. [CrossRef]

Oxenswérdh, A.; Persson-Fischier, U. Mapping Master Students’ Processes of Problem Solving and Learning in Groups in
Sustainability Education. Sustainability 2020, 12, 5299. [CrossRef]

Tejedor, G.; Segalas, J.; Cebrian, G. Correction to: Action research workshop for transdisciplinary sustainability science. Sustain.
Sci. 2019, 14, 859. [CrossRef]

Freeth, R.; Caniglia, G. Learning to collaborate while collaborating: Advancing interdisciplinary sustainability research. Sustain.
Sci. 2019, 15, 247-261. [CrossRef]

Brundiers, K.; Wiek, A. Beyond Interpersonal Competence: Teaching and Learning Professional Skills in Sustainability. Educ. Sci.
2017, 7, 39. [CrossRef]

Wiek, A.; Bernstein, M.].; Foley, R.W.; Cohen, M.; Forrest, N.; Kuzdas, C.; Kay, B.; Keeler, L.W. Operationalising Competencies
in Higher Education for Sustainable Development. In Handbook of Higher Education for Sus-Tainable Development; Routledge:
London, UK, 2015; pp. 241-260.

Wiek, A.; Withycombe, L.; Redman, C.L. Key competencies in sustainability: A reference framework for academic program
development. Sustain. Sci. 2011, 6, 203-218. [CrossRef]

Barth, M. Implementing Sustainability in Higher Education. Learning in an Age of Transformation; Routledge: London, UK, 2015.
Wiek, A.; Xiong, A.; Brundiers, K.; Van Der Leeuw, S. Integrating problem- and project-based learning into sustainability
programs. Int. J. Sustain. High. Educ. 2014, 15, 431-449. [CrossRef]

Ayers, ].; Bryant, J.; Missimer, M. The Use of Reflective Pedagogies in Sustainability Leadership Education—A Case Study.
Sustainability 2020, 12, 6726. [CrossRef]

Brundiers, K.; Wiek, A. Do We Teach What We Preach? An International Comparison of Problem- and Project-Based Learning
Courses in Sustainability. Sustainability 2013, 5, 1725-1746. [CrossRef]

Konrad, T.; Wiek, A.; Barth, M. Processes of Interpersonal Competence Development—Insights from a Comparative Study of
Project-Based Sustainability Courses. Int. |. Sustain. High. Educ. 2021, 22, 535-560. [CrossRef]

Molderez, I; Fonseca, E. The efficacy of real-world experiences and service learning for fostering competences for sustainable
development in higher education. J. Clean. Prod. 2018, 172, 4397-4410. [CrossRef]

Papenfuss, J.; Merritt, E.; Manuel-Navarrete, D.; Coutier, S.; Eckard, B. Interacting Pedagogies: A Review and Framework for
Sustainability Education. . Sustain. Educ. 2019, 20, 19.

Tejedor, G.; Segalas, J.; Barrén, A.; Fernandez-Morilla, M.; Fuertes, M.T.; Ruiz-Morales, ].; Gutiérrez, 1.; Garcia-Gonzalez, E.;
Aramburuzabala, P; Hernandez, A. Didactic Strategies to Promote Competencies in Sustainability. Sustainability 2019, 11, 2086.
[CrossRef]

Birdman, J.; Wiek, A.; Lang, D.]. Developing Key Competencies in Sustainability through Pro-ject-based Learning in Graduate
Sustainability Programs. Int. J. Sustain. High. Educ.. in review.

Konrad, T.; Wiek, A.; Barth, M. Embracing conflicts for interpersonal competence development in project-based sustainability
courses. Int. J. Sustain. High. Educ. 2019, 21, 76-96. [CrossRef]

Kolb, A.Y.; Kolb, D.A. Experiential Learning Theory. In Encyclopedia of the Sciences of Learning; Norbert, M.S., Ed.; Springer:
Boston, MA, USA, 2012; pp. 1215-1219.

Stauffacher, M.; Walter, A.IL; Lang, D.J.; Wiek, A.; Scholz, R. Learning to research environmental problems from a functional
socio-cultural constructivism perspective. Int. J. Sustain. High. Educ. 2006, 7, 252-275. [CrossRef]

Kricsfalusy, V.; George, C.; Reed, M.G. Integrating problem- and project-based learning opportunities: Assessing outcomes of a
field course in environment and sustainability. Environ. Educ. Res. 2018, 24, 593-610. [CrossRef]

Forster, R.; Zimmermann, A.B.; Mader, C. Transformative teaching in Higher Education for Sustainable Development: Facing the
challenges. GAIA Ecol. Perspect. Sci. Soc. 2019, 28, 324-326. [CrossRef]

Yin, R.K. Case Study Research: Design and Methods; SAGE Publications: Beverly Hills, CA, USA, 1984.

Konrad, T.; Wiek, A.; Barth, M. Developing Key Competencies in Sustainability through Project-Based Sustainability Courses—Material
from a Comparative Study; Working Paper Series; Leuphana University Liineburg, Center for Global Sustainability and Cultural
Transformation: Liineburg, Germany, 2021.

Kritli, P; Pohl, C.; Stauffacher, M. Sustainability Learning Labs in Small Island Developing States: A Case Study of the Seychelles.
GAIA Ecol. Perspect. Sci. Soc. 2018, 27, 46-51. [CrossRef]

Creswell, ] W,; Clark, V.L.P. Designing and Conducting Mixed Methods Research; Sage Publications: Los Angeles, CA, USA, 2017.


http://doi.org/10.3390/su12135389
http://doi.org/10.1007/s11625-021-00909-y
http://www.ncbi.nlm.nih.gov/pubmed/33686348
http://doi.org/10.1007/s11625-019-00687-8
http://doi.org/10.1016/j.jclepro.2006.01.003
http://doi.org/10.3390/su12135299
http://doi.org/10.1007/s11625-018-00654-9
http://doi.org/10.1007/s11625-019-00701-z
http://doi.org/10.3390/educsci7010039
http://doi.org/10.1007/s11625-011-0132-6
http://doi.org/10.1108/IJSHE-02-2013-0013
http://doi.org/10.3390/su12176726
http://doi.org/10.3390/su5041725
http://doi.org/10.1108/IJSHE-07-2020-0231
http://doi.org/10.1016/j.jclepro.2017.04.062
http://doi.org/10.3390/su11072086
http://doi.org/10.1108/IJSHE-06-2019-0190
http://doi.org/10.1108/14676370610677838
http://doi.org/10.1080/13504622.2016.1269874
http://doi.org/10.14512/gaia.28.3.18
http://doi.org/10.14512/gaia.27.S1.11

Sustainability 2021, 13, 9884 14 of 15

32.

33.
34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

Emerson, RM.; Fretz, R.I.; Shaw, L.L. Participant Observation and Fieldnotes. In Handbook of Ethnography; Paul, A., Coffey, A.,
Sara, D., John, L., Lyn, L., Eds.; SAGE Publications: Los Angeles, CA, USA, 2001; pp. 352-368.

May, T. Social Research. Issues, Methods and Process, 4th ed.; Open University Press: Buckingham, UK; Philadelphia, PA, USA, 2011.
Wang, C.; Burris, M.A. Photovoice: Concept, Methodology, and Use for Participatory Needs Assessment. Health Educ. Behav.
1997, 24, 369-387. [CrossRef] [PubMed]

Corbin, J.; Strauss, A. Grounded Theory Research: Procedures, Canons and Evaluative Criteria. Z. Soziologie 1990, 19, 418-427.
[CrossRef]

Backman, M.; Pitt, H.; Marsden, T.; Mehmood, A.; Mathijs, E. Experiential approaches to sustainability education: Towards
learning landscapes. Int. . Sustain. High. Educ. 2019, 20, 139-156. [CrossRef]

Khan, S.; VanWynsberghe, R. Cultivating the Under-Mined: Cross-Case Analysis as Knowledge Mobilization. Forum Qual. Soc.
Res. 2008, 9, 34.

Miles, M.B.; Huberman, A.M.; Saldania, J. Qualitative Data Analysis. A Methods Sourcebook; SAGE Publications: Thousand Oaks,
CA, USA, 2014.

Caniglia, G.; John, B.; Bellina, L.; Lang, D.J.; Wiek, A.; Cohmer, S.; Laubichler, M.D. The glocal curriculum: A model for
transnational collaboration in higher education for sustainable development. J. Clean. Prod. 2018, 171, 368-376. [CrossRef]

Van Note Chism, N. Challenging Traditional Assumptions and Rethinking Learning Spaces. In Learning Spaces; Diana, G.O., Ed.;
An educase e-Book; Brockport Bookshelf. 78; EDUCAUSE: Wahington, DC, USA; Boulder, CO, USA, 2006; pp. 2.1-2.12.
Brundiers, K.; Wiek, A.; Redman, C.L. Real-world learning opportunities in sustainability: From classroom into the real world.
Int. ]. Sustain. High. Educ. 2010, 11, 308-324. [CrossRef]

Kolb, A.Y.; Kolb, D.A. Learning Styles and Learning Spaces. Enhancing Experiental Learning in Higher Education. Acad. Manag.
Learn. Educ. 2005, 2, 193-212. [CrossRef]

Oonk, C. Learning and Teaching in the Regional Learning Environment: Enabling Students and Teachers to cross Boundaries in
Multi-Stakeholder Practices. Doctoral Thesis, Wageningen University & Research, Wageningen, The Netherlands, December 2016.
Donnelly, R.; Fitzmaurice, M. Collaborative Project-based Learning and Problem-based Learning in Higher Education: A Con-
sideration of Tutor and Student Role in Learner-Focused Strategies. In Emerging Issues in the Practice of University Learning and
Teaching; O’Neill, G., Moore, S., McCullin, B., Eds.; AISHE/HEA: Dublin, Ireland, 2005; pp. 87-98.

Barth, M.; Godeman, J.; Rieckmann, M.; Stoltenberg, U. Developing Key Competencies for Sustaina-ble Development in Higher
Education. Int. ]. Sustain. High. Educ. 2007, 8, 416—430. [CrossRef]

Macintyre, T.; Chaves, M.; Monroy, T.; Zethelius, M.O.; Villarreal, T.; Tassone, V.C.; Wals, A.E.]. Transgressing Boundaries between
Community Learning and Higher Education: Levers and Barriers. Sustainability 2020, 12, 2601. [CrossRef]

Collins, A.; Brown, J.S.; Newman, S.E. Cognitive Apprenticeship: Teaching the Crafts of Reading, Writing, and Mathematics; Technical
Report 403; Lawrence Erlbaum Associates: Hillsdale, NJ, USA, 1987.

Hannafin, M.J.; Hill, J.R.; Land, S.M,; Lee, E. Student-Centered, Open Learning Environments: Research, Theory, and Practice. In
Handbook of Research on Educational Communications and Technology; Michael Spector, J., David Merrill, M., Elen, J., Bishop, M.J., Eds.;
Springer: New York, NY, USA, 2014; Volume 12, pp. 641-651.

Helle, L.; Tynjal4, P; Olkinuora, E. Project-Based Learning in Post-Secondary Education—Theory, Practice and Rubber Sling
Shots. High. Educ. 2006, 51, 287-314. [CrossRef]

Johari, A.; Bradshaw, A.C. Project-based learning in an internship program: A qualitative study of related roles and their
motivational attributes. Educ. Technol. Res. Dev. 2006, 56, 329-359. [CrossRef]

Biirgener, L.; Barth, M. Sustainability competencies in teacher education: Making teacher education count in everyday school
practice. J. Clean. Prod. 2018, 174, 821-826. [CrossRef]

Cheng, RW.-Y.; Lam, S.-F.; Chan, J.C.-Y. When high achievers and low achievers work in the same group: The roles of group
heterogeneity and processes in project-based learning. Br. J. Educ. Psychol. 2008, 78, 205-221. [CrossRef] [PubMed]

Earl, A.; VanWynsberghe, R.; Walter, P; Straka, T. Adaptive education applied to higher education for sustainability. Int. J. Sustain.
High. Educ. 2018, 19, 1111-1130. [CrossRef]

Brandt, J.-O. A Matter of Connection: Competence Development in Teacher Education for Sustainable Development. Ph.D. Thesis,
Leuphana Universitdt Liineburg, Liineburg, Germany, 2021.

Wiek, A. Solving Sustainability Problems. Tools for a New Generation of Professionals: School of Sustainability; Arizona State University:
Tempe, AZ, USA, 2015.

Schneider, F.; Giger, M.; Harari, N.; Moser, S.; Oberlack, C.; Providoli, I.; Schmid, L.; Tribaldos, T.; Zimmermann, A. Transdisci-
plinary co-production of knowledge and sustainability transformations: Three generic mechanisms of impact generation. Environ.
Sci. Policy 2019, 102, 26-35. [CrossRef]

Anderson, E.M.; Shannon, A.L. Toward a Conceptualization of Mentoring. J. Teach. Educ. 1988, 39, 38—42. [CrossRef]

Kelly, P. Letter from the oasis: Helping engineering students to become sustainability professionals. Futures 2006, 38, 696-707.
[CrossRef]

Wilhelm, S.; Forster, R.; Zimmermann, A.B. Implementing Competence Orientation: Towards Constructively Aligned Education
for Sustainable Development in University-Level Teaching-And-Learning. Sustainability 2019, 11, 1891. [CrossRef]

Bickford, D.J.; Wright, D.J. Community: The Hidden Context for Learning. In Learning Spaces; Diana, G.O., Ed.; An educase
e-Book; Brockport Bookshelf. 78; EDUCAUSE: Wahington, DC, USA; Boulder, CO, USA, 2006; pp. 4.1-4.22.


http://doi.org/10.1177/109019819702400309
http://www.ncbi.nlm.nih.gov/pubmed/9158980
http://doi.org/10.1515/zfsoz-1990-0602
http://doi.org/10.1108/IJSHE-06-2018-0109
http://doi.org/10.1016/j.jclepro.2017.09.207
http://doi.org/10.1108/14676371011077540
http://doi.org/10.5465/amle.2005.17268566
http://doi.org/10.1108/14676370710823582
http://doi.org/10.3390/su12072601
http://doi.org/10.1007/s10734-004-6386-5
http://doi.org/10.1007/s11423-006-9009-2
http://doi.org/10.1016/j.jclepro.2017.10.263
http://doi.org/10.1348/000709907X218160
http://www.ncbi.nlm.nih.gov/pubmed/17588293
http://doi.org/10.1108/IJSHE-08-2017-0131
http://doi.org/10.1016/j.envsci.2019.08.017
http://doi.org/10.1177/002248718803900109
http://doi.org/10.1016/j.futures.2005.10.005
http://doi.org/10.3390/su11071891

Sustainability 2021, 13, 9884 15 of 15

61. Singer-Brodowski, M. Studierende als GestalterInnen Einer Hochschulbildung fiir Nachhaltige Entwicklung: Selbstorgan-
isierte und Problembasierte Nachhaltigkeitskurse und ihr Beitrag zur Uberfachlichen Kompetenzentwicklung Studierender.
Doctoral Thesis, Leuphana University of Liineburg, Liineburg, Germany, 2016.

62. Weiss, M.; Barth, M. Global research landscape of sustainability curricula implementation in higher education. Int. J. Sustain.
High. Educ. 2019, 20, 570-589. [CrossRef]


http://doi.org/10.1108/IJSHE-10-2018-0190

	Introduction 
	Research Design 
	Outcomes 
	Peer Interactions 
	Deliberate Interactions 
	Professional Interactions 
	Supportive Interactions 
	Synthesis 

	Discussion 
	Conclusions 
	References

