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The role of physical space in educational settings
JONAS BERGSTROM

ANGELICA LINDBERG

Department of Communication and Learning in Science
Chalmers University of Technology

Abstract

The engineering education is in the midst of transformation, and with that, a
need for new learning environments arises. This study investigates the impact of
the physical space on perceived learning, through the perspective of engineering
students in higher education. It uses the lens of Challenge-based Learning in the
strive to give recommendations for the future design of learning environments. To
accomplish this goal, an engineering course was followed and assessed using direct
observations, student and instructor surveys, and a student focus group interview.
The questions were designed around planning and execution for the instructor
surveys, and identified environmental factors of the physical space as well as defined
learning for the student surveys and interview. The observations were used to
document the factors of the physical space and the use of, and activities taking
place within, the physical learning environment. The results of the study indicated
an eledt of physical space on perceived learning, where specific factors showed to
influence specific parts of the defined learning. It was concluded that the physical
space was one of three actors with power to influence learning, with the other two
being identified as pedagogy and instructor. This study emphasises the importance
of considering what type of learning is intended for the physical learning spaces,
both in architectural design and evaluation, as the interaction between pedagogy
and space was the focal point of the conclusion.

Keywords: space, perceived learning, engineering, education, CBL, learning
environment, pedagogy, instructor, architecture, design.
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1

Introduction

1.1 Background

During the past century, the role of the engineer as well as the demands
from companies and employers have changed tremendously, while the engineering
education more or less has stayed the same (Rugarcia, Felder, Woods, & Stice,
2000). It has been called outdated and unt for producing engineering graduates
that possess the skills and abilities required. According to Rugarcia et al. (2000), the
engineer of the 21st century is not only required to obtain independence, learning,
creative thinking and problem-solving skills, but also interdependence, teamwork,
communication and self-assessment skills. These skills are not easily learned by
studying them theoretically. Instead, engineering students should be put into
contexts where they can practice these skills and gain the experience sought by
their future employers. Rugarcia et al. consider the only solution for this issue to
be a rewrite of the engineering education curriculum. One way of doing this is by
introducing Challenge-Based Learning (CBL); a practice-oriented educational model
developed during the last decade and derived from the concept of Problem-based
learning (Malmqvist, Kohn Radberg, & Lundqvist, 2015).

The CBL model emerged as the result of a project initiated by Apple in 2008, called
Apple Classrooms of Tomorrow - Today, which had the purpose of developing design
principles for the 21st-century learning environments (Nichols, Cator, & Torres,
2016). Malmqvist et al. (2015) de ne a CBL experience as a learning experience
where the learning takes places through the identi cation, analysis and design of a
solution to a sociotechnical problem. It is typically multidisciplinary, takes place
in an international context and aims to nd a solution, which is environmentally,
socially and economically sustainable.

In the spring of 2020, a project called Tracks has been launched at the Chalmers
University of Technology, which aims to implement CBL into the engineering
education. As part of the Tracks initiative, new learning environments will be
created to meet the needs of Tracks coursegrécks learning and teaching
environment | Chalmers studentportaln.d.). However, these were not yet nished
by the time the rst courses started.

As the CBL education model is a rather new concept, there is a need for additional
research to help understand how to design appropriate learning environments. For
that reason, this master's thesis could provide valuable information about how
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students and teachers are likely to use dierent learning environments. Just as
Cleveland and Fisher (2014) state that the feedback from learning environment
investigations could help designers to make informed decisions when creating new
facilities, this study might aid the design of new spaces suitable for Challenge-Based
Learning (CBL).

Apart from Tracks, there are other similar projects which aim to develop
contemporary learning environments which meet the needs of a more practice-
oriented pedagogy. In general, universities across the world are moving towards
developing learning environments that better promote interaction between students
and teachers as well as exibility, and thus moving away from a more traditional
approach that is teacher-centred and primarily promotes lecture mode. According
to Borch et al. (2016), most of recent research is pointing towards an understanding
of the learning facilities as an arena for collaboration, problem-solving, creativity
and application rather than a place for students to obtain knowledge through merely
listening to teacher-led lectures.

Three projects were identi ed as particularly interesting to investigate:

N

the active learning classroom (ALC) at the University of Gothenburg, since
the earlier phase of this investigation showed that ALC is a term that is often
occurring in the context of practice-oriented learning environments.

the DTU Skylab, as it was named by Tracks themselves as a source of
inspiration in the upcoming design work.

the Learning Lab, an innovation project run by Akademiska Hus, since it was
located in close proximity and would be one of the most contemporary projects
looking to investigate the relationship between physical space and learning.

These projects were investigated to understand the context of contemporary learning
environments and also to get an understanding of what motivates their design. The
two projects located in Gothenburg were visited as part of this study, however due
to prevailing circumstances, the planned visit to DTU instead turned into an online
meeting. The respective learning environment is described below.

1.1.1 The University of Gothenburg

At the University of Gothenburg, ALCs have been implemented for education since
the beginning of 2016, inspired mainly by the University of Minnesota (Alfredsson,
2017). An example of such a classroom can be seen in gure 1.1, showing how the
classroom is designed to be student-centred through the use of round tables. Beside
each table there is a digital screen and whiteboard, enabling groups to present their
work to each other.
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Figure (1.1) ALC at the University of Gothenburg.

After implementing the rst ALC, at the University of Gothenburg, interviews with
focus groups were carried out to get an understanding of how the teachers and
students experienced the learning environment. The teachers stated that there
was a notable increase in the activity level in the ALC, both for the students and
themselves, compared to the activity level when teaching in other classrooms. The
students experienced that the learning space had a relaxing e ect, and at the same
time demanded engagement. Earlier research show how the round tables and the
position of the teacher in the centre of the ALCs increase the level of engagement
as well as the level of interaction, both between students and between students and
teachers. Apart from the impact of the physical space itself, several studies show
that the design of learning activities and task content is of great importance for the
learning experience and activity of the students in ALCs. (Alfredsson, 2017)

1.1.2 DTU Skylab

DTU Skylab is a 2500m? living lab for innovation and entrepreneurship and
was established 2013 as part of the Technical University of Denmark. Here,
students, researchers, and corporate partners meet to exchange knowledge and
develop visionary solutions for real-world challenges (DTU Skylab, 2019).
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