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These past few years have shown the importance of successfully designing cross-
campus and multi-campus hybrid and fully digital learning environments to sustain
and guarantee continuity in learners’ higher education - an aspect that has become
pivotal to ensure the survival of Higher Educational Institutions in an increasingly
digitalized world. Such learning environments, and related pedagogical practices,
seem to contribute to promoting the development of the learners’ critical skills to
meet future work-life challenges and possible new crises. It is therefore increasingly
important to include students’ experiences and feedback to help develop and define
standards and frameworks that can guide educators and other stakeholders in
their work. This article presents the results from an exploratory case study within
the frame of a larger research project closely linked to a cross-campus and cross-
institution master's degree program at the Norwegian University of Science and
Technology (NTNU). The master's program is a collaboration between NTNU and
the University of Oslo (UiO) and is co-located at both campuses through one shared
hybrid, physical and virtual, learning space called the Portal. The genesis of the Portal
is informed by Radcliffe’s Pedagogy-Space-Technology framework for the design
and evaluation of learning spaces. The scope of our research focuses on the “user
experiences’, particularly on how students experience their learning space as an
arena for student active learning and collaborations in a cross-campus (and cross-
institution) organization. With this article, we hope to contribute to the research field
in higher education by bringing in newer insight and, hopefully, a fresh point of view.

KEYWORDS

hybrid learning spaces, cross-campus/multi-campus teaching and learning, student
active learning, virtual learning spaces, innovative teaching and learning

1. Introduction

The past couple of years have taught us the importance of online and hybrid teaching and
learning to guarantee continuity of education. A new awareness has risen about the need to
provide flexible and sustainable learning environments for learners throughout the educational
system, and not only in times of crisis (Adedoyin and Soykan, 2020; Petronzi and Petronzi,
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2020). How Educational Institutions, particularly in Higher Education,
have behaved and adapted, and whether they have succeeded in
maintaining the quality of education amidst global lockdowns are key
factors that will determine their future (Dhawan, 2020). Successfully
designing hybrid (physical and virtual) or fully digital learning
environments that can sustain learners’ education and promote the
development of critical skills to meet future work-life challenges and
possible new crises has now become pivotal to ensuring the survival
of Educational Institutions in an increasingly digitalized world
(Bozkurt et al., 2020; Hodges et al.,, 2020; Shearer et al., 2020;
Williamson et al., 2020). It is therefore our ambition with this article
to contribute to the important development and definition of
standards and frameworks that can guide educators and other
stakeholders in their work.

This paper focuses on the students’ experiences in a hybrid
learning environment and presents results from an ongoing larger
research project closely linked to a cross-campus master’s program at
the Norwegian University of Science and Technology (NTNU). The
research project started long before 2020 and is therefore not a result
of the forced changes related to the pandemic. As such, it can provide
good insight into the planning, implementation, and evaluation of
cross-campus study programs in a normal non-pandemic situation.
To get a full understanding of the subject matter, a parallel article
(Nykvist et al., 2021) developed by the same research group has
examined the standpoint of the educators and introduced
their experiences.

Our project focuses on cross-university collaboration and flexible
learning opportunities for students enrolled in a master’s degree
program in Music, Communication and Technology (MCT). The
master’s program is a collaboration between NTNU and the University
of Oslo (UiO) and is therefore co-located at both campuses. The MCT
program has managed and refined the development of a laboratory for
networked-based musical communication called the Portal, two
physical workspaces merged into an extended and shared hybrid,
physical and virtual, learning space for immersive learning mediated by
technology. Through the Portal, a 24/7 connection between the two
universities was open to support and enable synchronous cross-
campus teaching and learning activities, communication, and
collaboration. In this shared and technologically enhanced learning
environment, students and teachers together “explore, and evaluate
pedagogical, spatial, and technical solutions, reflecting on this shared
presence’s theoretical and practical possibilities and limitations”
(Stockert et al., 2019; Stockert and Tidemann, 2022). In our study,
we have chosen to define a hybrid learning space as both a physical
and virtual environment for learning “where the focus is not merely
on the notion of online and offline learning spaces, but also
acknowledges the changing roles of teachers and students in these
spaces and promotes student agency” (Hilli et al., 2019; Nykvist
etal., 2021).

The genesis of the Portal is informed by Radcliffe’s Pedagogy-
Space-Technology (PST) framework (Radcliffe et al., 2008) for the
design and evaluation of learning spaces. The scope of our research is
an in-depth analysis of the students” experiences, of how they have
experienced their learning space as an arena for student active
learning and collaborations in a cross- campus (and cross-institution)
organization. There are two reasons why we chose this hybrid program
as a case study. The first reason is that hybrid learning environments
acknowledge both the argument for meeting up on a physical campus
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and the one for the flexibility offered by online teaching and learning.
The second reason is that the MCT master’s program, in particular,
focuses on student active learning and hands-on problem-solving with
regard to authentic learning tasks.

Firstly, we will discuss Radcliffe’s Pedagogy-Space-Technology
framework. We will then explain why we perceive the need for a
modification of the traditional framework while setting forth our
adapted version. In our approach, we will suggest employing principles
within PST that can promote student active learning and cater for
better interaction and collaboration among students, and between
students and educators, through authentic work-life tasks. Secondly,
we will argue for a pedagogy-first approach in designing, delivering,
and running hybrid, physical and virtual, learning spaces with
teaching and learning activities where the learners are placed at the
center of the experience and share a common responsibility to shape
and support the learning environment they cohabit with their
educators. Teaching and learning are context-dependent. In this
article, we have therefore chosen to examine in- depth, through a
phenomenological approach, how MCT students have experienced
learning and working collaboratively, and being social in the Portal.

The following research questions were investigated:

What do MCT- students tell about their experiences with
collaborative and student-active learning activities in the Portal?

What do MCT- students tell about the Portal as an arena for
learning and social activities? Finally, we will open for further
discussion in the conclusive part.

2. Literature review and project
background

In the following paragraphs, we will highlight relevant literature
contributions from related research fields, and we clarify the backdrop
for our project.

2.1. A phenomenology of learning spaces

Research on teaching and learning spaces in Higher Education is
a relatively new and still underrepresented field. Studies in educational
architecture have mostly tended to focus on the material space itself
(Boys, 2011), and on how the design of educational buildings embeds
a representation of the mission and values of the commissioning
institution (2011, p. 169). Architects try to convey an abstract ideal of
Education by concretizing it into a built space (Ellis and Goodyear,
2016, pp. 157-158). Consequently, the building of learning
environments has mostly focused on infrastructure solutions. This
paper wishes instead to turn the research lenses onto the life unfolding
in the learning environment, as this vital aspect has often been
overlooked. It is the authors’ belief that learning environments should
reflect the dynamics of real human interactions. Research in the field
should therefore investigate how those interactions change and unfold
in time and space, being this space a physical entity on campus or the
cyberspace of the Internet of Things. In this respect, this paper is an
attempt to offer more nuanced guidelines for the design and
implementation of learning environments, physical or networked
(hybrid and fully digital). The last two decades have fortunately
witnessed an increased interest and development in socio-material
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perspectives in human sciences (Ellis and Goodyear, 2016).
Researchers with different backgrounds in the social and human
sciences seem to have converged their research interests and efforts in
trying to better understand, theorize and define the relations that
connect the material world (space, place, and tools) to human activity,
thought and language, and learning (Ellis and Goodyear, 2016). The
concept of “bodily” materiality of our existence as expounded in
Merleau-Ponty’s Phenomenology of Perception lies at the core of the
understanding of how human beings perceive and build their own
identity in the bodily space of the world (Merleau-Ponty, 1945;
Merleau-Ponty, 2010). So-called phenomenological approaches in
architectural design have been influenced by Merleau-Ponty in a
continuum from the late 1950s until today with a renewed focus on
the impact of space, materials and light on the human senses (Sirowy,
2017; Tamari, 2017). Phenomenology in architecture is even more
relevant today since today’s architecture, and particularly, public
architectural design is challenged by the necessity of including new
emergent technologies in a complex and comprehensive spatial
picture where human beings interact with physical as well as virtual
artifacts (Tamari, 2017).

Parallel to this development, awareness of the need for what
we can call a phenomenology of learning spaces has emerged from the
beginning of the 2000s. In this context, recent contributions to
learning space research seek to theorize practice to inform a design,
management and evaluation of learning spaces that take into
consideration the agency of the users involved, students, educators,
(Stockert 2017;

administrators, and Stoica,

Goodyear, 2020).

and designers

2.2. Pedagogy, space, and technology

Much of the published literature concerning learning spaces has
mirrored a paradigmatic development in pedagogical currents, from
behavioristic approaches to more progressive and socio-constructivist
approaches to teaching and learning (Baars et al., 2021). The direct
link connecting this transition to the dramatic increase in the
availability of digital technologies is now a well-established side of the
social sciences’ discourse (Baars et al., 2021). While we watch society
projecting itself through the 4th industrial revolution and toward a
future 5th revolution of digital humanism (Thurston and Hayes,
2021), the traditional role educational institutions have had for
centuries, as exclusive knowledge providers, has now been challenged
by the competition of new players in the open and private education
business community. The broad availability of online educational
platforms and online courses offers learners throughout the
educational sector a previously unimaginable level of flexibility and
accessibility (Pates and Sumner, 2016). The next generation places of
learning (Radcliffe et al., 2008; Radcliffe, 2015) is no longer delimited
by the physical perimeter of educational institutions’ buildings. There
is a growing international consensus that in the imminent future, it
will be crucial to develop and offer hybrid learning environments that
are flexible in form and time, with a general understanding that
learning takes place also informally and in “cross-border”
collaborations (Leijon and Tieva, 2021, p. 33). This turn of events has
caused educational institutions to re-think and redesign their physical
learning spaces and adapt more to the needs of twenty-first-century
learners. However, a somewhat myopic focus on learning space design
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and technology seems to overshadow the need for a more in-depth
conversation on pedagogy (Pates and Sumner, 2016). In Higher
Education in particular, despite the broader consensus on social
constructivist teaching approaches as most effective in terms of
enabling student learning (Stover and Ziswiler, 2017), the journey
from frontal teaching in auditoria to student-centered active learning
is by no means the norm.

Radcliffe’s intention when conceptualizing the Pedagogy-Space-
Technology framework (2008) was to offer a reference tool to ease the
convergence of pedagogical practices, design of physical learning
spaces and implementations of technology to create new models of
campus interaction, where optimal learning space design can support
student learning (Manciaracina, 2019).

Figure 1 pictures the interrelated constituents of the Pedagogy-
Space-Technology framework (PST). Each of the three elements
(pedagogy, space and technology) exerts mutual influence on each
other creating a circular course of actions that embodies the life cycle
of the learning space (Radcliffe et al., 2008, p. 14).

To ensure PST’s maximum flexibility for its stakeholders and their
agendas, whether they are administrators, faculty, architects, students
and /or equipment and technology providers, the framework does not
mean to suggest a hierarchy to value one element more than the other
(Radcliffe et al., 2008, p. 14). Radcliffe’s PST framework has since been
theoretically referred to and practically implemented in different
educational scenarios, from online mooting court activities for Law
students in Australia (Ng, 2015) to active learning classrooms with a
focus on social learning in American universities (Zhu and Basdogan,
2021). The trend we are witnessing nowadays is that PST has slowly
moved from being a framework most suited for physical learning
spaces on campus (Lee et al., 2018; Manciaracina, 2019; Casiraghi
etal., 2020; Zhan et al., 2020) to becoming a reference also for hybrid
and fully online learning spaces (Xiao et al., 2019; Pan and Zhu, 2020;
Xiao et al., 2020).

However, upon closer examination, even in PST the pedagogical
element seems to play a more passive role. Pedagogy is “enabled by
space” and “enlarged by technology.” Space “encourages” Pedagogy
and Technology “enhances” it. There is no actual agency related to
the pedagogical thought and action. In its present form, PST can
be (mis)interpreted as a framework that rather places a heavier

extends

FIGURE 1
Adapted from Radcliffe’'s PST framework (Radcliffe et al., 2008).
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focus on physical and technological form than pedagogical
substance. Therefore, in the next section, we will argue for a
Pedagogy-first approach when conceptualizing a framework for
student-centered hybrid and virtual learning environments.

2.3. Pedagogy first and the human factor

Cleveland (2014)
methodologies and methods used to evaluate learning environments

and Fisher have critically analyzed
in Higher Education in view of contemporary approaches to
teaching and learning. One of the interesting references is to
Radcliffe’s PST framework as a useful guide not only to design but
also to evaluate learning environments with a direct link to students’
learning outcomes (Cleveland and Fisher, 2014, p. 10). However,
Powell (2008, in Radcliffe et al., 2008) suggests that this type of
evaluation can be very difficult since learning outcomes depend on
a significant and uncontrolled number of variables and contributing
factors beyond space and technology that concern more the kind of
teaching and learning activities carried out in the learning space
than the space itself (Powell, 2008, p. 29; Cleveland and Fisher,
2014, p. 11). With a background in the phenomenology of learning
spaces outlined earlier on, it becomes clear that those “significant
and uncontrolled variables and contributing factors” influencing
teaching and learning activities in the learning environment must
refer to the unpredictable ways of human agency. In other words,
how the interaction between the users, students and educators, is
mediated in the learning space with and through technology. On
this note, a more recent critique of the PST framework by
Manciaracina highlights the incompleteness of the framework, as
the presence of users seems to be missing (2022, p. 94). He argues
that in a learning space that follows human-centered design
approaches, the focus on the type of interaction and the user is what
should guide the design. The PST framework reflects on the creation
of learning environments to facilitate participatory learning-
centered experiences. However, it does not account for the users
and their interactions as “both actors and directors, enablers and
resisters, learners, and instructors” (p. 94). These multifaceted
aspects of human interaction are what we define as the human
factor. The human factor is the X-variable that is notably absent in
the equation of the PST framework, as the framework itself does not
emphasize the pedagogy and the users.

However, Pedagogy is de facto the only constituent of the
framework that can express and actualize any agency since it
manifests in the interaction between educators and students.
Learning spaces do not exist a priori, they only exist where and
when students and educators are present. Along with the same
logical thought, technology is of no use if not employed by someone.
The human factor should therefore be the encompassing element at
the very core of any framework trying to define, design and
implement learning environments as it is the only element that can
account for pedagogical agency. It can be used to identify and
recognize users’ behaviors at different levels of interaction: how
educators interact with students, students interact with their peers,
educators interact within their fellow academic community, and
how all can contribute to creating an intellectual community of
users who are interested in innovating their learning environments.
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The human factor also includes all the concepts within
Community of Inquiry (Col) (Garrison et al., 1999): Cognitive
Presence, Social Presence, and Teaching Presence.

In Community of Inquiry (Col), cognitive presence refers to how
participants are able to construct meaning through communication,
social presence is defined as the ability of participants to present
themselves to others as “real people,” and teaching presence refers to
the responsibility usually befalling the educator or instructor to design
and facilitate the educational experience (Garrison et al,, 1999,
pp- 89-90). These three interconnected elements are believed to
support learning (Kilgore and Lowenthal, 2015, p. 3). While
researchers earlier on investigated each single element of Col
separately, there has been a shift in the last decade to view Col as a
unity, particularly in studies examining online teaching and MOOCs
(Ke, 2010; Kilgore and Lowenthal, 2015, pp. 3-4). This trend is
understandable when considering the parallel development of
Network Learning (Dawley, 2009; Hodgson et al., 2012) and “of a
learning culture in which the members value supporting each other:
no one individual is responsible for knowing everything” (Hodgson
etal,, 2012, p. 295). Human interaction is the very core of the ontology
and epistemology of Networked Learning because “knowledge
emerges or is constructed in relational dialogue or collaborative
interaction—knowledge is not a property but a social construction/
way of knowing from our experience of the world” (Hodgson et al.,
2012, p. 293). The missing link in the PST- framework that glues
everything together is indeed human interaction, or the human factor,
as we call this element that accounts for the interaction between
students and educators, students and students, educators and
educators, and how this interaction concretizes itself in collaborative
teaching and learning practices.

This is the reason why in our approach, we have decided to modify
Radcliffe’s initial PST in a way that can strengthen and highlight the
position of Pedagogy and the human factor encompassing the
framework by including the educators’ and the students” points of
view. We wanted to hear directly from the users how they perceive
teaching and learning in such a collaborative-based learning
environment. In our version of PST, the human factor encases the
framework itself by directing a deliberate focus on Pedagogy as the
element expressing the agency of human interactions in learning
spaces (Figure 2).

In this modified framework, Pedagogy materializes in the
promotion of collaborative learning and student active learning
activities that inform both the design of the Space and the choice of
Technology accordingly. While Space embeds Technology and
Technology expands Space, they are both subordinated to the
pedagogical agency and how educators and students choose to
collaborate in their learning spaces/arenas (physical, hybrid, and
fully digital).

In a parallel article, we have investigated this aspect from the
educators’ point of view, and we have reported on their experiences
and the pedagogical choices they made during the 2 years of running
the MCT master’s program within such an innovative frame (Nykvist
etal., 2021). In the following sections, we will report on the student’s
experiences from our current study. Our investigation analyses how
MCT students have perceived studying and working in the peculiar
learning environment called the Portal and, in particular, what their
experiences have been regarding student active learning and
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embeds

extends

The Human Factor

FIGURE 2
Our modification of the PST- framework. Pedagogy first and the
human factor.

collaborative learning activities in this hybrid cross-campus
learning space.

2.4. Music, communication and technology
and the SALTO-project: student active
work forms in a cross-campus (and
cross-institution) student-centered
learning space

The MCT master’s program constitutes “the living lab and testbed”
for the research program SALTO. The SALTO project represents the
concretization of a pedagogical vision that values collaboration and
knowledge-sharing among students and educators and goes beyond
educational institutions’ classical physical barriers. SALTO is based on
a study situation where students, while located at two different
Norwegian universities, are enrolled in the same joint master’s
program (MCT). The scope of the research in SALTO encompasses
the development, investigation and evaluation of cross-campus/cross-
university hybrid learning spaces and teaching and learning solutions.
This is a highly relevant issue in Norway given a structural reform
from 2016, a more recent proposition for a new law regulation of the
HE-sector (Meld. St. 18, 2014-2015; NoU, 2020), and the larger
international context addressing the future development of Higher
Education toward hybrid and remote teaching solutions to ensure
equality and sustainability of education throughout lifespan learning
(Ali, 2020; Murphy, 2020; Tesar, 2020; Harkavy et al., 2021).

The project manages and refines a two-campus hybrid learning
space for physical-virtual interaction across the web called the Portal
where students and teachers explore educational, methodological, and
technological solutions together (Stockert et al., 2019, 2020a,b).

The aim has been to develop effective pedagogy with synchronous
student-centered learning activities at both campuses, with particular
emphasis on interaction, resource sharing and communication.
Established strategies for student-active learning have been adapted
in a “cross-campus” context while being anchored within Radcliffe’s
Pedagogy-Space-Technology (PST) framework (Radcliffe et al., 2008)
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for sustainable design of physical and virtual learning spaces. Key
pedagogical approaches and relevant activities at the base of the MCT
master’s program have been:

« Collaborative learning: Project work, problem-based learning
and development projects in groups across campus.

« Flipped classroom: Development of digital learning materials and
common methods for in-depth study, discussion and application
of subject matter across campus.

The choice of a master program in Music, Communication and
Technology lies in the assumption that if pedagogical and
technological innovation can overcome spatial challenges and
facilitate communication and collaboration through flexible solutions,
resulting in productive crossings between musical performance and
technological innovation, then the same innovative approaches can
successfully be employed in other subject areas.

3. Methodology

With our focus being on the “common human experience for a
number of individuals” (Creswell and Poth, 2018, p. 82) and the
description of phenomena from the perspective of the participants/
students, in this particular exploratory case study (2018, p. 96-99),
we have opted for a phenomenological investigation through semi-
structured interviews (Creswell and Poth, 2018) and research methods
inspired by Grounded Theory (GT) (Thornberg, 2012; Thornberg and
Charmaz, 2014, pp. 153-169; Charmaz and Thornberg, 2020). The
inspiration from GT manifests specifically in the choice of the
Constant Comparative Method of Analysis (CCMA) (Postholm, 2019)
as a research method. We chose to apply CCMA because of its wide
versatility and rigor. While CCMA traditionally is employed within
GT and is meant to contribute to new theory development (theoretical
analysis), it is also widely employed within other research
epistemologies and methodologies to give a thorough description of
a phenomenon (descriptive analysis) (Postholm, 2019; Kara, 2020).

One of the core concepts in CCMA entails the theoretical
sensitivity of the researcher and their active role in looking for patterns
and explanations through comparisons and interpretations (Reichertz,
2019, pp. 260-261). In our group consisting of five researchers with
diverse academic backgrounds, this concept has been a paramount
guiding element for data collection, analysis, interpretation, and
validation (Postholm, 2019, pp. 97-98). CCMA’s abductive research
approach (Reichertz, 2019) with emphasis on the researchers’ pre-
understanding and interpretation abilities directed data analysis
throughout the analytical process.

After an initial open coding phase which led to the definition of
categories and subcategories relevant to the material of our study,
we conducted several condensation cycles up to category saturation.
At least four of the five researchers were present at any given time
during the subsequent condensation cycles to validate the analytical
process and interpretation of the data. The results of this analytical
process are rich and thick descriptions that express the participants’
points of view. This approach by including CCMA has allowed us to
gather richer data and achieve a deeper analysis of the phenomena
investigated than we could have done with the sole help of either a
pure phenomenological or a pure grounded theory research approach.
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3.1. Our participants

The MCT- program has been recruiting students from all over the
world, so our project participants presented good variation in
language and cultural backgrounds with a larger number of
international students. All students had a proficiency level in English
as a requirement for enrolling in the program. Of the total 21 students
who enrolled into the MCT program from the start in September 2018
and up to 2020, we chose to interview those (N=12) who had been
students at MCT for at least one semester and had experienced the
program both before and during the pandemic. Five students (n=5)
enrolled in the program in 2018, and seven (n=7) in 2019.
We identified these students as the ones more apt to offer us a greater
amplitude of reflections on their experiences as they had been able to
participate in learning activities both physically on the local campuses,
in the shared hybrid format connecting the two universities, and then
completely digitally during the lockdowns.

Our 12 participants consisted of both Norwegian and international
students, two (n=2) females and ten (n=10) males. As showed by
these numbers, female students were unfortunately underrepresented
in the program. However, for the purpose of this paper, gender
differences were not investigated. With just two female students, the
individual differences in character and personality of the participants
seemed to play a bigger role than gender to generate a significant
impact on the results. However, gender differences as a contributing
factor to the low representation of female students in technology-
related academic subjects is without doubt a relevant research angle
that needs to be better investigated.

3.1.1. Sample size

Regarding the sample size, we believe that in the type of
investigation we conducted, with a phenomenological approach
(Moustakas, 1994) to semi-structured interviews, 12 participants
should constitute a sufficient sample size. Texts in descriptive (Giorgi,
2009), hermeneutic (van Manen, 1997), and transcendental
(Moustakas, 1994) phenomenology do not specify an adequate
number of participants. However, Creswell and Poth (2018) point to
Polkinghorne (1989) suggestion that phenomenological research
approaches ought to contain participant samples between 5 and 25.
With 12 participants, our study lies in the average sizing and therefore

should be sufficient to answer our research questions.

3.2. Data gathering and analysis

The research project was presented to and accepted by the
Norwegian Centre for Research Data (NSD) by the beginning of 2020.
Data was then gathered via semi-structured interviews between
autumn 2020 and summer 2021, and the interviews were transcribed
soon after.

We used an interview guide where questions were designed to
make the informants talk freely about topics such as previous
experiences with cross-campus teaching and learning, which kind of
learning activities they had in the MCT program, and which learning
spaces/arenas they used. Participants were also specifically asked
about their experiences with the Portal as an arena for learning and
social activities and about collaboration-based learning activities in
the Portal. The interview guide is available in Supplementary Appendix.
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The interviews were conducted online via Zoom and were audio-
recorded using a Dictaphone app provided by the research data
collection facility at Oslo University (Nettskjema). Interviews were
then transcribed manually and stored in Nettskjema.

Thereafter, a phenomenological analysis (Moustakas, 1994)
was conducted in order to identify blocks of information relevant
to answering our research questions. The blocks of information
were then structured, organized, and analyzed through a process
of open coding (Corbin and Strauss, 2015) with reference to the
constant comparative method (CCMA) (Postholm, 2019). This
process led to the definition of main categories and sub-categories
named on the base of the type of information that emerged
during coding. Categories and sub-categories were discussed
according to which part of our modified version of the PST
framework they described, such as Collaborations for the
Pedagogy part of the framework and the Portal for Space and
Technology The coding process was simplified using the software
NVivo, and an excerpt from our coding tree is available in
Supplementary Appendix. Each interview was categorized
following the same procedures.

In the stage of axial coding, connections between categories and
sub-categories were then explored vertically by analyzing which
sub-categories seemed to present a logical connection, which of
them stood intuitively in relation to one another, and how their
relationship could be investigated. In this exploring phase, the
categories “Collaborations in the Portal” and “Portal as an arena for
learning and social activities” emerged as the most prolific since
most of the participants’ statements from interviews could be labeled
thereafter. Each category was then condensed and refined
subsequently. The condensed texts for each category were then
assembled across all interviews and condensed once again. We ended
with a final text that comprehensively described the participants’
experiences and beliefs across interviews for each of the identified
categories and in light of our modified PST (excerpts available in
Supplementary Appendix). Validity in the process was secured by
triangulation between all five researchers in the research group and
by the constant comparison of data throughout the analysis phases.
Following Creswell and Poth (2018, pp. 258-259), “validation” in
qualitative research can be considered a process and an attempt to
assess the “accuracy” of the interpretations of the participants’
statements made by the researchers. This view strongly suggests that
any qualitative piece of research is a representation by the authors.
However, the extensive time spent dwelling on the research data, the
detailed thick descriptions following the condensation cycles, and
the closeness of the researchers to participants in the study all add
to the value or accuracy of a study. It is worth noting that validation
in this case, and for the reasons just exposed, cannot be equal to
verification which would imply quantitative ambitions we do not
have for the present study.

4. Results and discussion

In the following, we present and discuss the results from our
analysis examining the categories “Collaborations in the Portal” and
“Portal as an arena for learning and social activities” in MCT as
emerged during the condensation process and considering our
modified version of PST including the human factor.
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TABLE 1 Summarization of research results.

10.3389/feduc.2023.1155374

Collaborations in the Portal

Pedagogy

Keystones promoting cross-campus collaborative learning

Keystones hindering collaborative cross-campus learning

(A) Supportive learning environment providing relevant learning activities based on

students’ interests and previous knowledge (team-based projects/hands-on activities)

(C) Potential issues related to the distribution of responsibilities between students and
educators and among students, lack of time (tight schedules for projects and related

activities), students’ uneven level of competence (including English proficiency)

(B) Diversity of competencies in group, strong group union and student involvement

that promote a shared sense of ownership

(D) Lack of students’ understanding of prerequisites for succeeding in group projects

(problem-solving strategies and net-etiquette)

Space and technology

The Portal as an arena for learning and social activities

Keystones promoting the Portal as an arena for learning and social activities

Keystones hindering the Portal as an arena for learning and social activities

(E) Formal and informal, hybrid (physical and virtual) learning arenas that inspire

a sense of co-presence

(G) Not enough balance between “sufficiency” versus ‘optimization” of chosen technology

(stop when it’s good enough)

(F) The importance for students to create and organize their own additional learning

arenas

(H) Lack of “net-etiquette”

Because collaborations in the Portal pertain to the domain of
organized teaching and learning activities, we will first discuss this
category in connection to the element of Pedagogy from PST.

Space and Technology will subsequently be discussed in the section
regarding the Portal as an arena for learning and social activities.

Table 1 summarizes the results in an easily accessible overview,
while the following paragraphs will offer an in deep explanation.

4.1. Collaborations in the portal (pedagogy)

This section presents our results for the category Collaboration
in the Portal in a double list of keystones, or key aspects, that either
seemed to promote or hinder collaborations and collaborative
learning in the hybrid cross-campus setting of the Portal. In such a
setting, groups were put together across the two university
campuses through the Portal to work on both hands-on and
theoretical tasks. The intention was to determine whether and how
pedagogical and technological innovations could minimize the
potential negative effect of not being physically present on the
same campus.

As mentioned earlier, the following keystones can be better
understood in light of our modified PST framework and the human
factor, where the three components of Pedagogy, Space and
Technology work in a continuum and act symbiotically within a
highly interactive learning environment. This section presents and
discusses the keystones with reference to Pedagogy.

4.1.1. Keystones promoting cross-campus
collaborative learning

A. Supportive learning environment providing relevant learning
activities based on students’ interests and previous knowledge
(team-based projects/hands-on activities).

B. Diversity of competencies in group, strong group union and
student involvement that promote a shared sense of ownership.
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The pedagogical pillars in MCT have been firmly anchored in
student active learning (Bonwell and Eison, 1991; Mizokami, 2018),
flipped learning (Bergmann and Sams, 2014), and peer learning
practices (Boud and Cohen, 2014), with continuous dynamic
adjustment in course content and activities in order to secure adaptive
teaching and learning (Westwood, 2018; Mirata et al., 2020).

The Portal provided a great experience for students to learn how
to learn and collaborate in a hybrid environment (physical and
virtual). Hands-on activities, in particular, were challenging but
rewarding because solving complex tasks made students extra
conscious of the interplay between pedagogy, space and technology.

In the cross-campus setting of the Portal, teacher availability in loco
paired up with cross- campus and/or externally hired teaching expertise
has been proven to be a prerequisite for good teaching and learning
design, particularly in practical/hands-on learning settings promoting
students’ learning process (ref. keystone A). While it has been challenging
to cater for different needs and choices, for students, groups and teachers
(individual guidelines, timeframes, teacher support and flexibility in
learning activities), learning in groups has positively worked cross-
campus. Important elements for successful group collaborations in
projects have been a focus on students’ learning preferences (e.g.,
personal interests) (keystone A), students’ involvement and the
possibility to choose, and facilitation of cooperation between team
members and development of personal relationships (ref. keystone B).

Students” feedback highlights the importance and relevance of
having a shared collaborative learning experience with their educators
and a sense of ownership that came to light by working together. They
expressed a collective positive response to the effort educators made
in tailoring the learning activities based on students” interests and
previous knowledge. On that note, it is interesting to point out that the
educators interviewed in a parallel article expressed very similar
opinions (Nykvist et al., 2021).

Students underlined that such ad-hoc research and developmental
learning activities were more important for engagement and motivation
than the mediating technology used in the Portal. It was the relevance
of the learning activities, in the form of authentic working challenges in
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cooperating companies, that sparked motivation and interest;
something that has been discussed in the research literature for the past
40years and is becoming steadily more relevant for teaching and
learning practices in our digital age (Anzai and Simon, 1979; Lowell and
Campion, 2020). Moreover, our analysis shows that hands-on problem
solving with peers improves collaborations and motivation giving rise
to a shared sense of ownership to the project and a higher perception of
learning. Students commented that peer collaboration can give deeper
insights into one’s own level of knowledge opposed to a traditional
setting where students basically only study by themselves for themselves
only: “[...Jeveryone around you collaborate and communicate about
the content and you know better where you are, you see where the
others are. And if you are in a traditional setting, you just listen and then
you basically just study by yourself” Similar conclusions have been
showed time and again by current research (Caspi and Blau, 2011;
Thibodeaux et al., 2019; Blau et al., 2020). Another quote from one of
our participants exemplarily sums up: “I learn a lot of by other students,
like, in working with these in workshops [...] I think it’s really good
because in, [...] you learn from each other. I mean I have learned a lot
from other students, like how they did something certain things and
I ask from them and they show me and then discuss and so, yeah, it’s
quite collaborative learning I think”

4.1.2. Keystones hindering collaborative
cross-campus learning

C. Potential issues related to the distribution of responsibilities
between students and educators and among students, lack of time
(tight schedules for projects and related activities), students’
uneven level of competence (including English proficiency).

D. Lack of students’ understanding of prerequisites for succeeding in
group projects (problem-solving strategies and net-etiquette).

Even though diversity in group competencies was most of the
time an asset to group dynamics, differences in the level of
competence and motivation among students could at times also
aggravate group advancement (ref. keystone C). Building and
maintaining the Portal was a great and somehow time-consuming
responsibility. Not all students were attuned to contributing in the
same way, and this gave rise to motivational conflicts (ref. C). One
student tells “I think sometimes there were a kind of some
students may have wanted more guidelines for what was going on,
for others maybe creatively inclined or more familiar with that
sort of project set-up, working with hardware or software and
music, those people really excelled having just a few guidelines
and pursuing what they wanted and what their interests were.
I would say I'm in between. There were some cases in some
classrooms where some guidelines would have been more helpful
so that you could tether the scope.”

Another problematic issue, that perhaps also contributed to
exacerbating underlying conflicts, has been tight schedules and
limited timeframes for group projects (ref. C). The pressure of tight
time constraints could lead to stressful situations, where students
more often than desired decided to rely on their previous competence
instead of challenging themselves in weak competence areas. Lack of
time is an enemy to learning development and educators should take
this aspect into careful consideration when scheduling their courses,
allocating enough time to projects and hands-on activities.
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Too wide a gap between students’ competence level and degree of
commitment could have a negative impact on the perception of
accomplishment and meaning of the task when involved in very
demanding hands-on activities of the technological type (ref. D). One
informant remarks: “[...Jwe would solve specific tasks or those tasks
together or as a group and it was a tour to reflect on oneself in the
group. It was mostly group work and that required a lot of individual
engagement, so, it was, yeah. It worked most of the time, well. Of
course, there were also instances where I could not contribute
somehow or not as I wished. But then I feel disrespect. Everyone
probably had those moments, probably. [...]JMaybe not that, but
where I had difficulties to say, it was just weird to meet different
interests. I felt a little bit overridden maybe? But yeah, it was just a
matter of how do you present your idea, or how comfortable do
you feel”

There are multidimensional issues related to the distribution of
responsibilities among students, but also between students and
educators. It can be challenging to design hands-on learning activities
based on students’ interests and previous knowledge in a setting like
the Portal and maintain a good balance between pushing learners and
accommodating their needs. One of the issues here refers to Vygotsky’s
Zone of Proximal Development which varies for each student
(Doolittle, 1997; Levykh, 2008). When the proximal developmental
zone is pushed too far away from the learner, motivation starts to fail
(Levykh, 2008) and results suffer. Other issues we noted refer also to
the complexity of human nature. Some of the students, particularly
the ones coming from a more hierarchical pedagogical background
and not so accustomed to taking charge of their own learning, felt they
were perhaps pushed too much. Some younger and/or less experienced
students could feel way too much out of their comfort zone. Others
would shy away from taking responsibility as they would feel more
visible and exposed, hence more vulnerable in the process (ref.
keystone D). But all in all, students were positively surprised by the
learning progress they made during the master’s program and
recognized the value of being challenged, as a way to deepen their
learning process and expand their skills dimension.

Other aspects that had a negative impact on collaborations were
language and cultural barriers (ref. C: fluency and confidence in
English), differences in individual problem-solving strategies, lack of
competence, and lack of students’ understanding of how to behave and
work in group (ref. D): “[...]we all have very different ways of working.
So, it varied how well it [collaboration] worked in terms of the
individual’s strategy methods, but I think it has at least been very
educational, to be able to work together like that. It can work very well
if you are put in groups with someone you work well with and can
work less well if you are put in groups that do not work so well”

However, we cannot pinpoint those aspects to the specific cross-
campus hybrid setting of the Portal, as similar conflicts in
collaborations may well arise in traditional on-campus learning
settings too. Nonetheless, students had no problem solving these
issues on their own or with the help and guidance from their educators
when needed. Dialogue is paramount in any setting, but even more
when participating in a cross-campus hybrid or fully online studying
and working environment. In this case, the importance of net-etiquette
when studying and working digitally resonates with current literature
on social practices and/or Community of Inquiry-practices (Fiock,
2020; Rodriguez-Triana et al.,, 2020; Stevenson and Bauer, 2020;
Oyarzun et al., 2021).
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4.2. The portal as an arena for learning and
social activities (space and technology)

When examining students’ experiences in and with the Portal
with reference to the space and technology elements within PST and
the human factor, four keystones were outlined with related strengths
and weaknesses:

E. Formal and informal, hybrid (physical and virtual) learning
arenas that inspire a sense of co-presence.
E The importance for students to create and organize their own
additional learning arenas.
G. The importance of balance between sufficiency versus
optimization of chosen technology (stop when it’s good enough).
H. The importance of “net-etiquette.”

4.2.1. Space

A crucial part of the master’s program curriculum entailed the
physical set-up of the infrastructure in the Portal. The very coming
into existence of this learning environment became both a major part
of students’ learning activities and a physical and virtual space they
could design, modify and adapt to their own needs. Despite initial
hick-ups and technical challenges that put students” patience to the
test, working in the Portal enabled a sense of co- presence (Bulu, 2012;
Kim et al, 2016) as communication could happen freely in the
physical and the virtual space, and multiple (physical, hybrid, online)
arenas were used for formal and informal purposes (ref. keystone E).
As one participant says, “in the Portal, you can have a social gathering,
like with two campuses... that’s functional” Even when students
agreed on the extra social dimension offered by face-to-face
encounters, the Portal made it nonetheless easy to communicate and
collaborate at a distance at a high level of interaction, as it could
be used for formal learning activities as well as informal meetings and
even cross-campus jam-sessions. In this technology extended space,
students established their own additional arenas for asynchronous
and/or synchronous communication and interaction, and formal and
informal collaborations (ref. keystone F): “Then we have other studios
where we can do different group meetings at the same time and this is
really important for teamwork, for projects to work in groups of four
and not all the class at the same time. We also have a Discord server,
we use it a lot, we have a lot of different channels.

We do not have only channels for the courses, we also have
channels for sharing music, sharing Inspiration, and gear and software,
and yeah we use it a lot”

Our results suggest that formal and informal social interaction
within and through the Portal works better in smaller groups, while
one-to-one communication and multi-discussions are difficult in
plenary settings, particularly with reference to audio quality. Our
findings on this aspect of communication and interaction come not as
a surprise as they resonate with other studies on distributed teaching
and learning (Mishra et al., 2020; Onyema et al., 2020; Snoussi and
Radwan, 2020). We believe therefore that diversity in learning spaces
and arenas should mirror the diversity of human interaction in
establishing sustainable learning environments in all modes of study,
on-campus, hybrid and fully online. Space should allow for students
to find their own way of communicating and creating shared learning
arenas of their own.
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When corona struck, students working in the Portal felt they had
an advantage as the Portal had contributed to improving their
collaborative capabilities to work in fully online learning
environments. However, students still report that relationships are
indeed easier to establish on-site than in a distributed setting between
two campus locations, and that physical (face-to-face) presence
between students and educators is still easier. Having professors on-
site facilitating the hands-on problem solving locally during the
program was not just helpful but also contributed to the perception of
equality and belonging between the two campuses.

While lockdowns have shown us that it is both possible, practical,
and convenient to meet, collaborate, study and work fully online, it
seems that our very brain architecture, how we are wired together, has
behavioral preferences of its own and face-to-face contact is still
irreplaceable (Nowak and Biocca, 2001; Lieberman, 2014; Harviainen,
2016). One other participant claims: “When we have online meetings
like this of course it is not as personal as having the people at the same
place” Even when informal social arenas can be established in hybrid
and virtual settings, like in the case of the Portal, it still seems
important to meet in person first. To meet in person positively affects
social relations and thereby lays a foundation to establish a context for
later cross-campus collaboration online. That’s one of the reasons the
program organized an exchange trip between campuses at the very
beginning of the 1st year. The students who had the possibility to get
to know their fellow students on the other campus collectively report
this as a positive and decisive experience:

“Yes, I think that was very important. It was, yes it (reformulates)
I think it was very like that, then you get a picture of people very
quickly, then you have the opportunity to talk to people a little more
one to one (reformulate) yes no no I think it really was very
important. I do not quite know if I can explain why, but the
(reformulate) setting was a bit different as well, so it was more
characterized by the fact that it was (reformulates) we went around
and investigated things and it was a bit more like an introduction,
and it was also (reformulates) we had social events in the evenings

and stuff, so. It was good to lay that foundation, so to speak”

Space is after all “our habitat” and “our body is the central reference
point for perception” (Hornecker, 2005). Some scholars link this bodily
experience of being present to social presence and define the latter
either as “the degree to which a person is perceived as a ‘real person’ in
mediated communication” (Gunawardena, 1995, p. 151), “a student’s
sense of belonging in a course and the ability to interact with other
students and the instructor” (Picciano, 2002, p. 22), or “the ability of
participants in a community of inquiry to project themselves socially
and emotionally, as “real” people through the medium of
communication being used” (Garrison et al., 1999, p. 94). However, as
highlighted by Whiteside et al. (2017), different learners will perceive
different levels of social presence even in the same environment and will
correspondingly behave differently. We can therefore argue that the
sense of presence entirely depends on the persons engaging in the
physical, hybrid or virtual environment (Whiteside et al., 2017). On the
other hand, De Caro-Barek and Stockert (2021) highlights the
importance of creating digital “corridors” for social encounters in
hybrid and/or fully digital spaces, like the ones that would have occurred
naturally in physical spaces. Downsizing student cohorts in units of 4-5
individuals, for instance, seems to allow a more natural communication
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flow and interaction and collaboration dynamics. In MCT, this approach
has actively contributed to developing a higher sense of social presence
and perception of learning among the students (Stockert et al., 2020a,b).

4.2.2. Technology

From our results, the technological aspect, even in the case of the
complex high-end technological infrastructure that students had to
deal with in the Portal, has not raised any critical issues; challenges lay
more within the pedagogical domain related to communication and
collaborations (as seen in the previous section on Pedagogy).

Technology has rather been a journey of discovery. Students were
allowed to freely explore and seek functional/appropriate technology
to support their extra needs for communication and project process
management in a cross-campus setting. One student remembers: “We
found out that it was also okay to use other technologies such as
Discord; a very popular tool—at least for those who do gaming. So
that’s where it * comes * from. And then Slack to communicate. And
then Google Docs, for example—where we could write together. So,
we eventually found out that we had to use all these tools then, to
communicate and work together. And since most or most subjects
were of the type, yes, digital. Where we programmed things and stuff,
we also used—a little minimal degree then, but—software to share
code then for example. Well, we have GitHub for example, but we also
have that kind of live sharing of code with Visual Studio Code, then.”

The advanced technology infrastructure of the Portal positively
contributed to students’ social experience of working collaboratively.
Using the technology available in the Portal daily, for hybrid meetings
on campus and/or through the digital portable version of the Portal
under lockdown, seemed to secure group-work progress. Technology,
in this case, was crucial in supporting communication flow and more
structured and productive group-work using shared project
management tools. Particularly under COVID-lockdown, MCT
students seem to have been better prepared to tackle the transition to
fully online teaching and learning as they already were used to
collaborating in hybrid and virtual learning environments.

With digitalization being a potentially disruptive force for many
professions, the conceptual and practical abilities MCT students have
gathered during their studies with regard to technology will also have
added value for work-life post COVID, as they have been trained to
solve complex problems through their complementary competencies
(Bennett et al., 2020).

In general, in the hybrid setting of the cross-campus Portal,
technology seemed to enable easier and useful access to competent
persons for lectures and workshops off and between campuses
contributing to the perception of equal distribution of pedagogical
resources. It also allowed collaborations and social learning both
within and outside the regular frames of the program. We can say that
technology extended the physical and virtual space of the Portal and
adapted to students’ evolving needs. However, despite the positive
implications of extending physical learning spaces/arenas through
digital solutions in terms of flexibility and equality, there are few
decisive factors that students point out, and that educators and
learning space designers should be aware of.

Firstly, technology should serve a purpose. As one of our
participants puts it, technology is good for “Exploring possibilities and
limitations, what is good enough for specific needs” (ref. keystone G).
In this sense, technology should be subject to pedagogical thought and
action. As we already outlined in the Pedagogy section, learning
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activities based on students’ interests and previous knowledge were
more important for engagement and motivation than the
technology used.

Secondly, technology cannot replace physical human interaction.
As one other participant affirms “there is a big difference in unity and
interaction with those who are in the same room” and “presence and
involvement is easier when you participate as a physical group.
Technology supported learning activities should therefore be designed
with reference to this inescapable aspect of human nature as
we already discussed in the Space section.

With specific regard to technological infrastructure, students
remarked that upscaling of group sizes could present challenges
related to the technology of how communication is experienced and
takes place. Audio quality, in particular, is important for the overall
user experience. Being able to hear contributors in a conversation is
indeed a prerequisite for any collaboration. In larger groups,
however, this aspect can be compromised as it can be difficult to
trace individual sound sources when everybody is talking. There are
indeed limits to what technology can do, and recent experiences
gathered in various studies appropriately highlight the pitfalls of bad
technological infrastructure for meaningful teaching and learning
experiences (Adedoyin and Soykan, 2020; Bozkurt et al., 2020;
Kim, 2020).

Building and maintaining the technological infrastructure of the
Portal demanded great skills and commitment from MCT students.
While all students seemed to understand the necessity of optimizing
learning arenas for technical (AV) and practical purposes, not all
students agreed on the level of technical completion to achieve (ref.
keystone G). Many students referred to the difference between
sufficiency versus optimization of solutions for communication
purposes; in other words, sometimes good enough can indeed
be enough. There seems to be a difference in the way students
perceived technology as a learning object in itself versus technology
as a medium to support teaching and learning. Once again, technology
for teaching and learning should firstly play a supportive role and
adapt to students’ needs. As reported by Buchem et al. (2014),
perceived control of intangible elements, such as planning and design,
may have more positive effects on learning than control of tangible
elements, such as technical tools.

Finally, a need that clearly has emerged both for students and
educators in relation to digital communication in distributed learning
contexts is one of digital literacy and net-etiquette (ref. keystone H);
in other words, how to make students acquainted with the culture of
network interaction (Shagdarova and Pavlova, 2020). One of the issues
that has been reported in recent literature is computer-mediated
communication exhaustion (Nadler, 2020), the well-known “Zoom
fatigue” with related non-verbal cognitive overload (Bailenson, 2021).
Another aspect with close reference to zoom fatigue is the
psychological effect of exposure stress caused by digital meetings that
many students seem to struggle with. In this case, the only solution
available to the individual to retain a sense of privacy is to turn their
screens black. As another participant reveals “Everyone becomes more
visible, for some this can be challenging (out of comfort zone)” In the
Portal, students remark that it felt more comfortable to work in small
groups rather than in larger teaching settings because communication
flew better, hence human interaction felt more natural. Technology
collaborations and

was then positively used to support

knowledge sharing.
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5. Final remarks and a way forward

Technology evolves in an everlasting process; what is high-end
tech today it’s already history tomorrow. When examining students’
feedback on the Portal as a cross-campus hybrid learning and social
arena, one of the most interesting findings of our research on MCT
has been, unexpectedly, the relative underplayed role of technology in
the bigger scene of the specific teaching and learning environment.
Certainly, it is paramount to adapt the tools to the tasks - particularly
when it comes to designing teaching and learning spaces, in either
physical, hybrid or virtual forms. However, it is the pedagogical
thought at the base of the teaching and learning design, how pedagogy
materializes in flexibility and a higher sense of control for the students,
that seemed to have the biggest impact on students’ perception of
learning, subject mastering, intrinsic motivation and, conclusively,
wellbeing.

The most positive responses from the students were the ones
referring to the uniqueness of the teaching and learning setting of the
MCT program. The winning card of the project was the ability shown
by the educators involved to re-think teaching. Teaching, considered
as a set of methodologies and skills, is also in continuous development.
The PST framework exemplarily shows this evolving process with its
cradle-to-cradle design.

It is the authors' conviction that teaching and learning
environments should reflect and share these mutual dynamics.
Educators should exercise the same critical reflection they have on
their research work also when it comes to evaluating their teaching
practices and how they decide to use the learning spaces at their
disposal. As Rodgers (2006) puts it:

“Descriptive feedback (along with other forms of description) offers
a structure that disciplines one to listen to students and thereby to
see them and their learning more clearly and fully, in more complex,
nuanced, and differentiated ways” (pp. 232).

‘We believe therefore that students’ feedback is essential, and that
cyclical evaluations of educators’ pedagogical choices should
be paramount in defining best practices in technology-enhanced
learning environments in Higher Education. That is why we argue for
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a more prominent role of follow-up research approaches with iterative
evaluation loops where both learning environments and pedagogical
practices are posed to the test. We know that when students are
allowed to take control and have more choices, they develop a higher
sense of ownership of their learning process; and vice versa, the sense
of ownership and perceived learner-control influence how students
engage and develop their learning environments (Buchem et al,
2014). Mercer’s social conception of cognition (Mercer, 2013) seems
to leave no doubt that “[...] classroom education should provide
opportunities for students to think collectively, co-constructing
knowledge and understanding and solving problems collectively””
Control and choice do not help if they are not relevant. Students must
be allowed to manage content and methodology in current courses
and to participate in the evaluation of learning cycles. Quick
evaluation cycles with a faster feedback system and flexibility to
influence, modify and shape courses’ actual development, as it
happened in the case of MCT, could be implemented as a way to make
teaching and evaluation practices more transparent. It is these authors’
hope that this paper might offer educators some new insights and
guidelines to develop their learning environments and their
teaching practices.

Figures 3A,B below are an attempt to highlight the cradle-to-
cradle model of our modified PST framework including the human
factor and visualize and concretize our suggestion for iterative
evaluation loops applicable to learning spaces/arenas as well as to
teaching and learning cycles and pedagogical practices.

The illustrations in Figures 3A,B present a parallel circular process-
oriented evaluation model. This is an alternative to the traditional
linear evaluation model for pedagogical practices that usually happens
at the completion of a study program, or at the stage of post-
occupancy evaluation of a learning environment (Germany, 2014)
where elicited feedback is gathered from users on pros and cons about
a particular learning space (Germany, 2014, p. 5).

The process-oriented evaluation loops we suggest allow instead
for parallel modifications and adjustments along the way, and
throughout all the phases of the cycles for both Pedagogy and Space
and Technology. From the Learning Goals and Concept phases, which
are the start of the cycle, through the Design phase of both pedagogical
activities and learning environment, to the Evaluation and Occupation/

A B
Learning
1 goals \ / Concept \
Adaption Learning Adaption Desi
Modification Design Modification Space esighl
Pedagogy &
\ Technol.
: Learning Occupation Construction
Evaluation wbt! PaR T4
H activities Evaluation H Training
FIGURE 3
(A,B) Models for quick iterative feedback loops to evaluate learning spaces/arenas as well as learning cycles.
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Reciprocity in the dynamics of quick iterative feedback loops to evaluate learning cycles as well as learning spaces/arenas.

Evaluation phases where feedback from users is gathered and
discussed, and all the way to the Adaptation/Modification phase
where adjustments take place before the cycle can start again. Also,
each double arrow in the cycles represents shorter successive
evaluation moments between phases, which can lead to positive
changes in pedagogical practices and sustain a higher level of
collaboration dynamics between educators and students along with
the development of the cycle. In this dynamic learning environment,
while it is paramount that Pedagogy informs the Space-Tech cycle, at
the same time it assesses changes that might happen in the learning
environment in terms of potential technology and spatial issues.

Figure 4 illustrates this reciprocity in the dynamics of the
evaluation loops.

When educators and students collaborate on these iterative
evaluation loops, teaching and learning dynamics develop toward a
truly user-centered pedagogy. When students are actively involved in
collaborations with their educators and peers, and work on learning
tasks that harmonize with their personal interests and learning goals
and are relevant to their future careers, they commit and build
stronger ownership of the learning process itself, learning from each
other and not just from their teachers. They challenge their level of
knowledge but also their previous assumptions about what learning is
and how knowledge occurs and develops.

We are aware that similar scenarios rarely happen in traditional
teaching practices in higher education, but we believe that an action
research approach to pedagogy (Altrichter et al., 2002; Runnels and
O’Dwyer, 2020) for the next generation of learning spaces (Ling and
Fraser, 2014), together with the experiences harvested from MCT,
could serve as an example of how above- mentioned practices
can evolve.

We must, however, always take into consideration the participants’
level of education and personal experience when attempting to
implement new pedagogical approaches. In the case of MCT, our
participants were students at a master’s level, and many were
experienced professionals. Designing a similar program with such a
degree of freedom and autonomy might pose different challenges for
undergraduate students and their educators, and further research is
needed on the topic.

Regardless of the study programs specificity, much of the
results from our research resonates with two major systematic
reviews on campus design and ICT in higher education by
Lillejord et al. (2018).
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It has been by far well documented that what students wish and
need the most is versatility and flexibility of learning spaces and
teaching forms (Lillejord et al., 2018). Students want to choose
themselves when to come to campus, they also want the possibility to
study wherever they are and whenever they wish so. We know students
have expressed the need for learning environments as social spaces on
campus, where they can both learn with their peers in small groups
but also quietly by themselves. We know their preferred way of
interaction is not just through oral discussions in groups, but rather
through digital communication on demand, and we know they wish
to be heard and not necessarily conform to what architects and
educators think they know about how they should collaborate and use
learning environments (Lillejord et al., 2018). We also know,
paradoxically, that it is extremely difficult to put into practice what
research repeatedly has been showing us (Lillejord et al., 2018). This
paper hopefully can stimulate conversations in a new direction
proving that it is possible to implement substantial changes in the way
HE'’s institutions and educators relate to learning environments and
teaching practices. Therefore we wish to conclude by sharing Dewey’s
vision for a truly progressive education where learner centeredness
becomes a reality, not a mere slogan: “Education is not preparation for
life; education is life itself” (Dewey, 1916). As such, learning
environments and teaching and learning practices should continuously
adapt to changes and be representative of learners’ real-life situations
and communication and interaction dynamics (Williams, 2017,

pp- 92).

5.1. Limitations and future research

The purpose of this exploratory case study was to give voice to the
experiences students enrolled in MCT, as a joined master’s program
in a cross-campus and cross-institution organization, had with regards
to the specific hybrid (physical and virtual) learning environment
called the Portal.

The scope of our research was an in-depth analysis of the students’
experiences and evaluation of the Portal as a learning arena for student
active learning and collaborations cross-campus.One aspect that
might limit the current study concerns the higher level of experience
and knowledge of MCT’s students. Designing a similar study program
with such a degree of freedom and autonomy would most likely pose
other challenges for undergraduate students and their educators, and
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further research is needed. It will also be advisable to investigate in
more depth whether there can be a correlation between the type of the
academic subject in question and the low representation of female
students, as we experienced.

Another limitation to this study might be the very specificity
and uniqueness of the setting. The high level of technological
infrastructure displayed in the Portal is not yet the norm in
university learning environments (neither physical, hybrid or
fully digital), and we recognize the necessity of extending the
research questions to more common cross- campus teaching and
learning settings. However, teaching and learning settings such
as the one described in this study can very well be actualized in
the near future, and therefore our results are of relevance. Our
future work as scholars, educational researchers and practitioners
is to define clear guidelines for leaders and stakeholders in the
HE sector. What hinder HE institutions in the implementation of
genuinely sustainable and dynamic teaching and learning spaces
for collaborative learning? What hinders educators in rethinking
their pedagogical assumptions and teaching practices? But most
importantly, what can be done about it? Why is it so difficult to
counteract institutional inertia in HE (Rosenbaum, 2021)? These
are the questions research needs to investigate and find answers
to. By extending data gathering to other subject fields, we are in
the process of collecting new information that will allow us to
establish a sound background for further research.
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