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ABSTRACT 

This dissertation examines a university campus as a complex socio-technical system, 
founded on the assumption that the campus and its use have transitioned into 
representing the ideals of the Learning Landscape approach. Over the last decades, 
universities have responded to the many societal changes by developing their 
facilities. With the aims towards cost savings and synergies between stakeholder 
groups, these developments have both called for and led to new forms of shared and 
flexible use of spaces that challenge the traditional design guidelines. Consequently, 
the entire campus accommodates students’ learning activities. However, the 
Learning Landscape approach and its dimensions have not been previously 
investigated in a real-life campus entity, which is surprising given the global 
investments and developments on campus premises. 
The purpose is to advance the Learning Landscape discussion by investigating 

the extent to which a campus represents the ideals by describing its supply and 
preferences on spaces and their mutual relationship. The focus is on the student 
perspective, as it is often underrepresented in user-driven design processes. The 
main aim is to define the dimensions of the campus Learning Landscape from the 
sharing viewpoint to benefit the design and development of campus environments 
and learning spaces. This dissertation is one of the first to examine an entire campus 
entity in three scales, i.e., buildings, clusters and spaces, by comparing the supply 
with preferences. Thus, this research critically examines learning spaces’ 
conceptualisations and underlying assumptions. 
The monograph focuses on a critical single-case campus study and investigates it 

in a mixed-method manner through an inductive and deductive reasoning cycle. 
First, the Learning Landscape approach and its dimensions are reviewed based on 
theory and learning space literature, which the three empirical studies further explore 
in depth. The first empirical study describes the campus entity and its supply of 
learning spaces from the viewpoints of sharing, pedagogy, and use. This study 
defines the related key aspects, formulates a typology of shared learning spaces and 
investigates the supply’s distribution and the (adaptation) status. The second 
empirical study illustrates the student preferences on the supply and defines the 
related main quality dimensions. The third empirical study evaluates the preferred 
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campus locations in three scales by comparing the supply of spaces with the 
preferences. Finally, the literature review findings are combined with the findings of 
the empirical studies. 
The data consists of literature, computer-aided design (CAD) created plan 

drawings, location-based Soft-GIS questionnaire open and closed responses, 
observations of on-site visits, and Justified Plan Graphs. The studies utilize 
qualitative and quantitative content analyses conducted in CAD-drawing software 
ArchiCAD, qualitative data analysis software Atlas.ti and quantitative data analysis 
software Microsoft Excel. 
As a main scientific result, this research formulates a novel framework, a Sharing-

Based Campus Learning Landscape Model. With this dissertation’s empiric findings, 
the Model is further developed into a Design and Development Matrix incorporating 
spatial and user-driven aspects to illustrate the entity. As a main practical result, it 
presents refined dimensions of campus Learning Landscape to support their learning 
space evaluation, participatory design, and development of campuses. 
Based on the findings, this dissertation argues that the transformed campus is a 

Sharing-Based Learning Landscape that is community-driven, accessible, flexibly used, 
versatile, and distributed and nested network of places. The research contributes to the 
learning space literature by questioning underlying conceptualisations and defining 
the key analysis factors and related scale measures, the typologies of shared learning 
spaces and clusters, and the levels of sharing in the campus context. Its 
methodological contribution includes employing the Soft-GIS-based preference 
survey on the campus supply. The dissertation also statistically examines the 
students’ preferences on the campus over other learning landscape places and the 
extent of the adaptations on campus. It contributes to the literature on students’ 
learning space preferences by defining the Main Quality dimensions for space use. 
Recommendations for future research include testing and comparing the approaches 
developed in this dissertation on other campuses, also from academic staff 
perspectives, and validating the approaches with more sophisticated quantifiable 
measures. 
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TIIVISTELMÄ 

Tässä väitöskirjassa tarkastellaan yliopistokampusta sosioteknisenä järjestelmänä, 
perustuen olettamukselle, että kampus ja sen käyttötavat ovat muuttuneet ja 
edustavat nykyään Oppimismaisema-lähestymistavan ihanteita. Viimeisten 
vuosikymmenien aikana, yliopistot ovat vastanneet moniin yhteiskunnallisiin 
muutoksiin kehittämällä tilojaan. Pyrkimyksenä kustannussäästöt ja sidosryhmien 
välinen synergia, nämä muutokset ovat sekä vaatineet että johtaneet tilojen jakamisen 
ja joustavan käytön uusiin muotoihin, haastaen perinteiset suunnitteluohjeet. 
Muutoksien seurauksena koko kampus mahdollistaa opiskelijoiden oppimisen. 
Oppimismaisema-lähestymistapaa ja sen ulottuvuuksia ei kuitenkaan ole aiemmin 
tutkittu tosielämän kampuskokonaisuudessa, mikä on yllättävää ottaen huomioon 
kampustilojen globaalit investoinnit ja kehitys. 
Työn tavoitteena on edistää Oppimismaisema-keskustelua tutkimalla, missä 

määrin kampus edustaa sen ihanteita kuvaamalla tilatarjontaa ja niihin kohdistuvia 
mieltymyksiä, sekä näiden keskinäistä suhdetta. Painopiste on opiskelijan 
näkökulmassa, sillä se on usein aliedustettuna käyttäjälähtöisissä 
suunnitteluprosesseissa. Päätavoitteena on määritellä kampuksien 
Oppimismaiseman ulottuvuudet jakamisen näkökulmasta kampusympäristöjen ja 
oppimistilojen suunnittelun ja kehittämisen hyödyksi. Tämä väitöskirja on 
ensimmäisiä, joka tutkii yhtä kampuskokonaisuutta kolmessa eri mittakaavassa eli sen 
rakennuksia, klustereita ja tiloja vertailemalla tilatarjontaa mieltymyksiin. Näin ollen 
työssä tarkastellaan kriittisesti oppimistilojen käsitteitä ja taustalla olevia 
olettamuksia. 
Monografiassa keskitytään kriittiseen yksittäisen kampuksen tapaustutkimukseen 

ja tutkien sitä monimenetelmällisesti induktiivisen ja deduktiivisen päättelykehän 
kautta. Aluksi oppimismaisemaa ja sen ulottuvuuksia tarkastellaan teoria- ja 
oppimistilakirjallisuuden pohjalta, ja ulottuvuuksiin syvennytään tarkemmin 
kolmessa empiirisessä tutkimuksessa. Ensimmäinen empiirinen osatutkimus kuvaa 
kohdekampuksen kokonaisuutta ja oppimistilatarjontaa jakamisen, pedagogiikan ja 
käytön näkökulmasta. Osatutkimuksessa määritellään tilatarjonnan keskeiset 
näkökulmat, muodostetaan jaettujen oppimistilojen typologia, sekä tutkitaan 
tarjonnan jakautumista ja (sopeutumis-)tilannetta. Toisessa empiirisessä 
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osatutkimuksessa havainnollistetaan opiskelijoiden tilatarjontaan kohdistuvia 
preferenssejä ja määritellään niihin liittyvät tärkeimmät laatu-ulottuvuudet. 
Kolmannessa empiirisessä osatutkimuksessa arvioidaan mieluisimpia sijainteja 
kampuksella vertaamalla tilatarjontaa ja preferenssejä. Lopuksi kirjallisuuskatsauksen 
havainnot yhdistetään empiiristen tutkimusten tuloksiin. 
Tutkimusaineisto koostuu tietokoneavusteisesti tuotetuista 

suunnitelmapiirustuksista (cad), paikkatietopohjaisen Soft-GIS-kyselyn avoimista ja 
suljetuista vastauksista, paikkavierailuiden havainnoista ja Justified Plan Graphs -
kaavioista. Tutkimuksessa toteutetaan sekä laadullisia että määrällisiä 
sisällönanalyyseja, joissa hyödynnetään ArchiCAD-ohjelmistoa cad-piirustuksien 
analyysissä, Atlas.ti-ohjelmistoa laadullisen kyselyaineiston analyysissä ja Microsoft 
Excel -ohjelmistoa määrällisien tuloksien laadinnassa. 
Tutkimuksen tieteellisenä päätuloksena väitöskirjassa esitetään uusi viitekehys, 

kampuksien jakamiseen perustuvan oppimismaiseman malli. Väitöskirjan empiiriset 
tulokset yhdistetään mallin kanssa suunnittelu- ja kehitysmatriisiksi, joka sisältää sekä 
arkkitehtonisia että käyttäjälähtöisiä näkökulmia havainnollistamaan kokonaisuutta. 
Käytännön päätuloksena matriisi esittää kampuksien oppimismaiseman 
tarkennettuja ulottuvuuksia, tavoitteena tukea niiden oppimistilojen arviointia, sekä 
osallistavaa suunnittelua ja kampusten kehittämistä.  
Tulosten perusteella väitetään, että muuttunut kampus on jakamiseen perustuva 

oppimismaisema, joka on yhteisölähtöinen, saavutettava, joustavasti käytettävissä, 
monipuolinen, sekä hajautettu ja sisäkkäinen paikkojen verkosto. Tutkimus edistää 
oppimistiloihin liittyvää kirjallisuutta kyseenalaistamalla taustalla olevia käsitteitä ja 
muodostamalla keskeiset analyysitekijät ja niihin liittyvät mitta-asteikot, 
jakamisperustaiset oppimistilojen ja -klusterien typologiat ja jakamisen tasot 
kampusympäristössä. Sen metodologiseen panokseen kuuluu Soft-GIS-pohjaisen 
preferenssikyselyn hyödyntäminen kampuksen tilatarjonnan tarkastelussa. 
Väitöskirjassa tarkastellaan myös tilastollisesti opiskelijoiden mieltymyksiä 
kampuksesta yleisesti oppimispaikkana, sekä sopeutumisen laajuutta kampuksella. 
Työ edistää opiskelijoiden oppimistilapreferenssejä käsittelevää kirjallisuutta 
määrittelemällä tilankäytön päälaatutekijät. Suosituksina jatkotutkimusaiheista 
esitetään väitöskirjassa kehitettyjen lähestymistapojen testausta ja vertausta toisilla 
kampuksilla, myös akateemisen henkilöstön näkökulmasta sekä lähestymistapojen 
validointia sofistikoituneilla määrällisillä mittareilla. 
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1 INTRODUCTION 

The university campus is a complex system interlinked with many stakeholder groups 
and influenced by many paradigms and processes. The campus consists of the land 
and the buildings rented or owned by the university (den Heijer, 2011) and is a 
platform for its core activities of education and research that, in turn, create social 
capital (Temple, 2009; Temple, 2014). Campuses represent the idea of the university 
(Benneworth, 2014). Consisting of different facilities, a myriad of spaces, spatial 
typologies, and functions (Harrison & Hutton, 2014; den Heijer, 2011; Nenonen, 
Eriksson et al., 2016; Rytkönen, 2016; Sandström, 2020; Fisher, 2019b), the campus 
is often a multi-user and multi-building system that the community shares in various 
manners. Such a system is extensive in the number of users and square meters 
(Marmot, 2014). These aspects increase the complexity of the system and impact on 
people and the environment. 
The university is influenced by many societal, economic, technological, cultural, 

and political processes that, in turn, affect the campus in multiple ways and scales, from 
buildings and university communities to spaces and individuals. The system of a 
university campus continuously transitions due to both internal and external 
pressures, but in recent decades the campus has increasingly changed owing to the 
many societal and pedagogical developments (Fisher, 2019a; Whitton, 2018; 
Marmot, 2014; den Heijer, 2011; Harrison & Hutton, 2014; Temple, 2014; 
Benneworth, 2014). Especially influential forces to university education have been 
the change to the learning paradigm, the immersion of mobile technology, as well as 
changes in university funding and policy in many countries as well as global 
competition leading to, e.g., university mergers and competition between universities 
of student intake and diversification of student body (SMG, 2006; JISC, 2006; 
Harrison & Hutton, 2014; Fisher, 2019b; Cox, 2022). For example, in the 
constructivist learning paradigm1, the learner is active in constructing knowledge, 
rather than the educator transferring knowledge to the learner, and the learning is 

 
1 See further discussion on learning theories and differences between, e.g., behaviourism, cognitivism 
and constructivism in Ertmer & Newby (2013). 
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always contextual (Kolb, 2014; Ertmer & Newby, 2013). In Finland, the government 
funding system of the universities has changed drastically since the reformation of 
the university law in 2010 (Ministry of Education, 2010). Furthermore, the recent 
covid-19 pandemic has accelerated the transition into hybrid and networked 
learning, and we are now in the era of postdigital learning where technology is not 
supplementing but modifying the core of education (Knox, 2019; Lamb et al., 2021)2.  
Provided that the higher education (HE) institutions’ approach to their function 

is evolving (Alexander et al., 2019), the societal changes in the university institution 
have created pressure to adapt the university premises, i.e., the campus environment 
with its buildings, spaces, and other facilities (Marmot, 2014; Benneworth, 2014; 
Harrison & Hutton, 2014; Nenonen, Eriksson, et al., 2016). Moreover, as more than 
half of the European campus buildings are older than 50 years, significant 
investments are required to improve their functionality, technical condition, and 
energy efficiency (den Heijer & Tzovlas, 2014, s. 160).  
The campus type depends on the university’s establishment and context (den 

Heijer & Tzovlas, 2014). Dober (1996) interprets ‘campus’ both symbolically and 
literally and sees it varying geographically and in size tremendously from a wing in a 
building to multi-building entities spanning thousands of acres. Simplistically, the 
literature often distinguishes two main periods of university establishments related 
to physical presence: the Medieval (later Renaissance) university and the 
Humboldtian university. The first can be interpreted following Bologna’s model of 
accommodating the university within the city, and the latter represents the model to build 
the campus outside the city, established especially in the 1960s and 70s. (Dahl, 2020; Ossa-
Richardson, 2014; den Heijer & Tzovlas, 2014.) Den Heijer and Tzovlas (2014, 
p.150) also list a third model, a networked ‘Third generation university’. 
Although some scenarios envision campuses even becoming obsolete, the 

physical campus endures under pressure from postdigital and networked learning 
and working (Temple, 2019a; Marmot, 2014; Goodyear, 2022; Rytkönen, 2016; den 
Heijer, 2011). The most prominent trend on campuses is their interrelationship with 
the surrounding city. In many locations where the campus has initially been founded 
outside the city, the city has been growing around the campus. This development 
influences their services, bringing also surrounding society and community partners 
to the campus, integrating the campus with the city and making it more permeable 

 
2 The literature on postdigital learning dates to the late 2010s (e.g., Knox, 2019), slightly before the 
covid-19 pandemic that created worldwide lockdowns from early 2020. The postdigital notion appears 
with the post-pandemic era (e.g., Boys, 2022), but they are not synonyms. 
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and in turn, the campus resembles a city. (den Heijer & Tzovlas, 2014; Fisher, 2019b; 
Rajaniemi et al., 2018; Amcoff, 2020.) 
According to Whitton (2018), universities have invested in new buildings globally, 

creating a ‘building boom’. On the other hand, university institutions have halted 
new building constructions on campuses for both financial limitations and 
sustainability and instead have focused on the reduction of spaces and efficient use 
of facilities (e.g., den Heijer, 2011; Neary et al., 2010; Marmot, 2014; Harrison & 
Hutton, 2014; Whitton, 2018). For example, in Finland, the Tampere University 
community has set in their campus strategy a goal of a 25% reduction of footprint 
in square meters by the year 2030 (Campus Development, 2019). While this has 
raised concerns over its effect on the community and staff participation in the 
aftermath of the pandemic, these actions support economic and ecological 
sustainability. Correspondingly, along newbuilds, existing buildings and spaces have 
been renovated to meet the changing needs of the users (AMA Alexi Marmot 
Associates & haa design, 2006; Nenonen et al., 2015; Nenonen, Eriksson et al., 2016; 
Kangas & Poutanen, 2018). In turn, the changes created in the physical environment 
have been hoped to facilitate the adoption of new pedagogies (Acton, 2018). 
As a result of the above changes, ‘the dynamic, situational learning landscape’ 

predicted by Van Note Chism (2002) is realised twenty years later. The changes in 
different levels of the university have transitioned the campus into a (part of) 
Learning Landscape (e.g., Dugdale, 2009; Harrison & Hutton, 2014; Nordquist & 
Laing, 2015). The Learning Landscape approach (LL) sees the whole campus 
structure as a potential learning environment where students can engage in learning 
activities, including not only formal but informal and social learning spaces (Dugdale, 
2009; Harrison & Hutton, 2014; Neary et al., 2010; Ellis & Goodyear, 2016; Neary 
& Saunders, 2011). In addition, the LL expands beyond the campus, entailing spaces 
provided by the surrounding city and the learner (Ellis & Goodyear, 2016; Harrison 
& Hutton, 2014; Nordquist & Laing, 2015). 
Furthermore, learning is physically, digitally, socially, and epistemically situated, 

and all facets are needed to understand the learning spaces (Flynn et al., 2018). The 
contemporary campus is a hybrid (Fisher, 2019a), where the interlink of physical, 
social, digital, and experienced environments (Nenonen, 2005) defines the 
dimensions of spaces (and places). In the era of postdigital learning, where digital 
technology has immersed itself in everyday practices (Lamb et al., 2021; Jandrić et 
al., 2018), the on-campus LL creates the physical entity of the hybrid campus. 
In effect, the ideas of the LL have either directly or indirectly guided many of the 

main approaches present in the contemporary strategic development of campus 
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premises in recent decades. These developments have both called for and led to new 
forms of sharing of spaces and flexibility. The users of the campuses have a new 
kind of agency3 accredited to the digital environment enabling possibilities to engage 
in learning activities at a time and location suitable for the student (Ellis & Goodyear, 
2016; Harrison & Hutton, 2014; Beckers et al., 2015; Fisher, 2019b; JISC, 2006). 
According to Damşa et al. (2019), the character of the learning spaces is relational 
and emergent and requires flexibility and permeability in all their facets, and students 
have a paramount role in co-constructing the spaces. Nevertheless, campuses remain 
vital parts of the landscapes for student learning (Cox et al., 2020).  
In public discussion, learning spaces culminate in academic libraries4. Libraries 

are undeniably one of the critical components of the learning space supply for 
learners (Cunningham & Walton, 2015; DeFrain et al., 2022), even in the post-
pandemic situation (Cox, 2022). However, this dissertation proposes that, in reality, 
the situation is much more varied and complex in campuses that have invested in 
learning space developments, with a discrepancy to the public discussion5. In turn, 
this may inhibit the holistic development of campuses following the LL approach. 
For example, in the case campus of this dissertation, the small-scale learning space 
developments showcase that learning occurs everywhere on the campus, and 
students eagerly use any place suitable for their study purposes (Poutanen & 
Syvänen, 2014; Poutanen, 2015). However, the role of these kinds of learning spaces 
is understudied (Berman, 2020), especially in the whole campus width, i.e., 
comparing the buildings owned or rented by the university and their learning space 
supply. According to DeFrain et al. (2022), comparative studies on the various 

 
3 The concept of agency is employed in learning environment literature to describe student actions 
and empowerment in using spaces; see, e.g., Ellis & Goodyear (2016), who also refer to Awan et al.’s 
(2011) book ‘Spatial Agency: Other Ways of Doing Architecture’. Following Anthony Giddens, Awan 
et al (2011, p.30-31) define spatial agency as individual’s freedom (and ability) to act within and 
influence the (societal) structure. This dissertation follows these interpretations. 
4 In 2020 a discussion arose in the media about Tampere University’s plans to possibly give up a 
building on the central campus that houses, e.g., university library facilities. Many see this as the main 
library building on the central campus. 
5 According to Van Note Chism (2002), in the early 2000s, learning spaces were not widely covered in 
public discussion due to the complexity of developing learning spaces/ facilities and the need for 
clarity on the impact of learning spaces on learning outcomes. Moreover, with the limited public 
discussion, the users of academic spaces took the physical environment for granted. In terms of the 
design process, the users were not demanding participation. Likewise, the planners assumed the 
involvement of the users would be unproductive or inefficient due to the funding constraints, but also 
assumed that only technical expertise is required in the design of learning spaces (Van Note Chism, 
2002), highlighting the need for broader participation in their design (Bickford, 2002).  
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informal learning spaces on a broader campus landscape still need to be explored, 
and they express worries towards a decrease in the variety of on-campus learning 
space solutions. 
As the campus heavily influences both the users and the environment in square 

meters alone, adapting the existing campus premises to the changing user needs is 
crucial for sustainable solutions. Therefore, this dissertation suggests investigating 
campus that entails various adaptation solutions to evaluate their role in the whole 
supply of spaces and their impact on people. As Pelsmakers et al. (2020) state, even 
the most ecological design can become obsolete if the design is not adaptable over 
time and does not meet the changing requirements of the users, thus creating a 
longevity paradox. 
While learning space literature has explored the student experiences and 

preferences (e.g., Harrop & Turpin, 2013; Wilson, 2017; Wilson & Cotgrave, 2020; 
Beckers et al., 2016a; Beckers et al., 2016b; Cox et al., 2020; Sandberg Hanssen & 
Solvoll, 2015), students’ voice has been missing from the research (Jessop et al., 
2012) and students as a user group is under-represented in the development of the 
campus facilities (Lee & Tan, 2011). The latter may be due to the process that does 
not engage the students before the development (Lee & Tan, 2011), but even in 
those campus development processes that have aimed at vigorously participating the 
students, only a few have contributed.6 Students are in constant flux, spending only 
a few years in the university, and engaging with campus development by participating 
in the co-design process may be outside their priorities. Thus, it is reasonable to 
evaluate “whether university students have the time, experience or inclination to invest significantly 
in shaping the learning spaces (and toolsets) that they and/or their peers are going to use” (Flynn 
et al., 2018, p. ii).  
Then again, the small-scale learning space developments in Finland (Nenonen et 

al., 2015) and Norway have revealed that students are eager and ‘fluid’ in using the 
adapted contemporary learning spaces that Damşa et al. (2019) interpret as co-
constructing the spaces. As a user group of university premises, students are the 
major group by quantity, but the student population is increasingly diverse regarding 
their age, ability and background, more often balancing work and family with their 
studies (Alexander et al., 2019; AMA Alexi Marmot Associates & haa design, 2006; 

 
6 This observation is based on experiences by campus developers of Tegn3 as a part of their work at 
the campus development of NTNU Norway, Trondheim (Interview with Kjersti Bjørkeng Størdal in 
spring 2019), as well as by the author in her role as a community member of TAU Campus 
Development groups, and in her participatory research on the topic. 
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SMG, 2006). Wilson (2017) compared perceptions of quality in HE physical learning 
environments and found substantial differences between students from different 
study fields and that students’ personality traits may influence the differences. As 
students are a large but internally various user group that is mostly under-represented 
in collaborative processes, evaluating the contemporary university campus from the 
students’ perspective is crucial, along with examining their experiences as a part of 
the systemic evaluation. As Lee & Tan (2011, p.6) state: ”How do we ensure that our 
initial assumptions about the way students will use a space and the impact on learning are not 
misdirecting our evaluation process to only give us the answer we want to hear?” 
In the postdigital and post-pandemic era, the above-discussed aspects have 

increased the myriad of issues to consider in the complex and dynamic environment 
for learning in HE (Boys, 2022) and have, in turn, led to the increasing complexity 
of the design principles and strategies. Given the magnitude of investments in both 
the retrofits and newbuild campus premises, the research interests in campus 
environments have grown heavily over the last 10-20 years, and they have spread to 
many directions (Ellis & Goodyear, 2016; Whitton, 2018; Cleveland & Fisher, 2014; 
Damşa et al., 2019), with the learning space research accelerating during the 
pandemic (Lamb et al., 2021). Nevertheless, many authors conclude that the higher 
education spaces remain under-researched and literature under-theorised (Acton, 
2017; Acton, 2018; Boys, 2011; Carvalho & Yeoman, 2018; Cleveland & Fisher, 
2014; Ellis & Goodyear, 2016; Fisher 2019b; Lee & Tan, 2011). Furthermore, the 
scholarly evidence has not influenced relevant policies or practices (Temple, 2014a), 
especially considering the significance of learning spaces in practical, emotional, and 
symbolic roles in higher education life (Ellis & Goodyear, 2016; Harrison & Hutton, 
2014; Strange & Banning, 2001; Acton, 2018a). According to Fisher (2019b), the 
rapid acceleration of hybrid campus developments is not founded on solid scholarly 
evidence, creating a risk of failure.  
With a growing body of literature on the learning spaces and the transformation 

of the campus premises, the campus entity remains under-researched. The Learning 
Landscape approach has not been systematically employed in research on the whole 
campus layout, for example, in analysing and mapping the total supply of learning space 
types and their relation between buildings. Thus, the key aspects behind 
contemporary campus learning space supply remain unquestioned in the multi-
building context. Likewise, the tools for evaluating the campus as a LL remain 
untested in real-life contexts, such as the distribution strategy by Dugdale (2009). 
These deficiencies in research are surprising given the extensive construction and 
adaptation of facilities and the initial idea of the LL approach, highlighting the 
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importance of analysing ‘the whole campus as learning space’ (Dugdale, 2009, p. 52). 
Such an evaluation of a campus entity, i.e., both its buildings and spaces and related 
user experiences, would enable testing the applicability of the LL approach to 
research and its capability to act as a design guideline for campus development. 
As the whole campus evaluations are scarce, the underlying concepts behind the 

learning space typologies fail in part to meet the contemporary practices and the 
dynamic relationship between use and space. Digital technology has blurred the 
boundaries between the taken-for-granted locations and types of learning spaces, 
questioning the division into formal and informal spaces  (Lamb et al., 2021; Gourlay 
& Oliver, 2016). To formulate a holistic understanding of learning spaces, Ellis & 
Goodyear (2016, p. 181) call for research to recognise that learning activity takes 
place in multiple physical and digital spaces, and it needs to adopt a student-centred 
approach to learning spaces by combining mixed data sets. The conceptualisations 
of postdigital learning spaces in HE require nuanced approaches (Lamb et al., 2021), 
and to accommodate the various needs of the diverse university community, the 
physical and digital learning environments require holistic designs (Raes, 2022). 
Thus, this dissertation focuses on a systematic and holistic examination of the 

phenomenon of the on-campus Learning Landscape from a student perspective and 
questioning the related conceptualisations. The hybridisation of learning and 
teaching activities has accelerated (Lamb et al., 2021; Raes, 2022; Boys, 2022), leading 
universities to consider their need for physical space (Fisher, 2019b). It is more 
critical than ever to inspect the supply of learning spaces in ‘equal’ terms to each 
other and to increase understanding of the contemporary campus and its practices. 
Critical research on the underlying conceptualisations would benefit strategic 
development and stakeholder engagement in co-creation processes. Those would 
also benefit from an increased understanding of what students appreciate and how 
they view the whole entity of the on-campus Learning Landscape.  

1.1 Research aims and scope 

This dissertation proposes that a contemporary university campus has transitioned 
into representing the ideals of the Learning Landscape (LL) approach as an output 
of a series of changes to the physical environment. However, the phenomenon of 
the LL approach and its extent is yet to be studied in depth in a real-life campus 
entity. Thus, this dissertation aims to investigate a campus LL from the viewpoints 
of supply of spaces and demand (as preferences on spaces).  
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The supply-demand paradigm originated from economics and was later expanded 
to, e.g. organisational studies. The model was adapted to the corporate real estate 
management model developed in TU Delft. The supply concerns the 
accommodation the organisation provides, and the demand concerns the users’ 
needs for the accommodation. (Vande Putte & Jylhä, 2023.) 
Through investigating the alignment between supply and demand, this 

dissertation is able to critically evaluate the campus’s role in a broader LL and the 
concepts of the campus LL. Thus, it is able to define the dimensions and the learning 
spaces (LS) of the phenomenon. Furthermore, previous LS literature scarcely 
presents models incorporating both design aspects and user viewpoints. Therefore, 
this dissertation aims to structure the various interconnected aspects of the campus 
LL into a holistic model. 
The LL entails spaces provided by the university, third parties (the city) and the 

learner (Ellis & Goodyear, 2016), as further discussed in Chapter 2. This dissertation 
focuses mainly on the university-provided interior spaces. However, the relation of 
the campus to the other providers of LL spaces is examined as a part of the preferred 
study locations of the students (Study 5.2). 
This research focuses on a case study campus as it enables an in-depth analysis 

of university-provided spaces and their users’ experiences to benefit both campus 
development and a wide group of end-users. Examining the broader LL on a city 
scale would incorporate more aspects and stakeholders, thus potentially delimiting 
an in-depth analysis of space types. As discussed above, the campus is quite a unique 
context that often consists of more than a building. Instead, the related plans reach 
from national to area, campus, building and even floor or room plans (Dober, 1996). 
The campus often forms its own entity, a part of a city or even a small city, especially 
following the Humboldtian/American campus model (Landsmark, 2011), as the case 
campus. A case study also allows managing the data even though the context is wide 
in square meters and rich in represented disciplines (further described in Chapter 3). 
The rationale for selecting a critical single-case study (Yin, 2014) is that the campus 

is interpreted to represent a rich example adapted to match the needs of 
contemporary learning, thus proposed to represent the ideals of the Learning 
Landscape approach. This dissertation is founded on an initial observation that 
during the last decade, the case campus has incrementally transitioned towards the 
LL ideas due to many adaptations conducted in various locations and sizes and due 
to a new building. These developments represent changes in the supply of LSs 
(further elaboration in Chapters 3 and 4), and they are interpreted to respond to 
many societal changes and related user needs. Thus, they indicate changes in the 
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demand side of LSs as identified in the literature (discussed in Chapter 2). The 
various adaptations of the existing buildings and a new build pose an exciting starting 
point to investigate the LL approach on campus. 
Rather than the transition process and its reasons, the dissertation retrospectively 

investigates the outputs of a possible transition process founded on the evidence in 
the physical environment. While this dissertation proposes that a transition process 
has occurred and an output of it can be described and measured, it assumes the 
transition is incremental and ongoing. Therefore, this study also evaluates if such a 
transition has occurred and the extent of it in terms of the number of adaptations, 
the type of contemporary spaces and allocated preferences. Moreover, this study 
refrains from making assumptions on causal effects where the changes made in the 
physical environment would create better teaching or learning. 
The proposition was formulated based on previous literature and defined in the 

course of the dissertation process. Also, the author’s involvement in small-scale 
learning space developments (Kangas & Poutanen, 2018) and previous studies by 
the author (e.g., Poutanen, 2015; Poutanen, 2018; Poutanen, 2021) have influenced 
the formulated approach. The scope of this dissertation is narrowed to the student 
user group for the reasons justified in the Introduction. However, the analysis is 
influenced by the author’s role as a university instructor. 
The main aim of this dissertation is divided into three: The first aim is to 

understand the societal and pedagogical changes behind the LL approach and their 
effect on the campus entity and thus define the key dimensions of the LL through 
theory. Secondly, the aim is to describe and further understand the entity by 
employing empirical research to analyse the supply and demand of the on-campus 
spaces. The third aim is to contribute to the theoretical discussion of LL by 
constructing the chosen theoretical approaches into a novel framework, a Model, 
which is further developed into a Matrix with the empirical research findings. The 
developed approaches and insights aim to benefit the contemporary and future 
developments of campus environments and learning spaces by connecting students’ 
and designers’ perspectives.  
Table 1.1 presents the main research question and the three interlinked main aims 

with related research questions (RQs) and studies. The research questions are 
described below. 
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Table 1.1 Research questions and related studies 
Research field Campus design and development, Architectural Design, User-experience 
Viewpoint LL, Socio-

technical 
transitions, 
Buildings as 
Layers 

Learning Landscape / Learning spaces LL, Socio-
technical 
transitions & 
Multi-level 
perspective, 
Buildings as 
Layers 

Main research 
question 

RQ: What are the dimensions of a contemporary university campus from students’ viewpoint related to 
the design and development of premises? 

Research aim 1) to 
understand 
the LL entity 
and its key 
dimensions 

2) to further understand and define the entity and its key 
dimensions from students’ perspective in a case campus 

3) to formulate a 
refined model 
and the 
dimensions of 
the entity  

Approach Theoretical Empirical Theoretical + 
empirical 

Perspective The LL 
Dimensions  

The Campus LL 
Supply 

The Campus LL 
Preferences 

The Preferred 
Campus LL 
Locations  

The Refined LL 
Model & Matrix 

Main research 
questions of 
each study 

RQ 1: What 
are the 
dimensions of 
contemporary 
university 
campuses 
according to 
literature?  

RQ2: What are the 
typology and 
supply of learning 
spaces on a case 
campus? 

RQ3: What are the 
students’ 
preferences on 
learning space 
supply on a case 
campus? 

RQ4: How are the 
learning space 
preferences 
distributed on case 
campus premises? 

RQ 5: What are 
the refined LL 
dimensions and 
model to 
describe the 
contemporary 
campus 
premises from 
supply and 
preferences 
viewpoints? 

Corresponding 
chapter 

Chapter 2 Chapter 4 Chapter 5 Chapter 6 Chapter 7 

RQ0: What are the dimensions of a contemporary university campus from students’ viewpoint 
related to the design and development of premises? 
The main research question is divided into five sub-themes, related questions and 

aims. The first sub-question is investigated in Chapter 2, which creates the theoretical 
framework for the dissertation, and the following sub-questions (2-5) are examined 
in the corresponding Chapters 4, 5, 6 and Chapter 7 Model & Matrix. While the 
studies differ in their research approaches and methodologies, they are nested and 
intertwined. The studies create incremental, not comparative, information (Table 1.1 
and Figure 1.1.). 
 
RQ1: What are the dimensions of contemporary university campuses according to literature? 
This dissertation aims first to describe the theoretical foundations to examine a 

multi-building, multi-user environment in all its built environment scales. In 
response to the call for theoretical development in learning spaces, this dissertation 
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formulates a theoretical approach to describe the dimensions of the phenomena by 
combining the literature on learning spaces and theories of the Learning Landscape, 
Socio-Technical Systems in Transition, and the Multi-Level Perspective with 
Buildings as Layers. The theoretical framework sets the foundations for the original 
studies and the structure of the model and the matrix in Chapter 7. 
 
RQ2: What are the typology and supply of learning spaces on a case campus? 
The second sub-question and the first empirical study aim to describe the campus 

entity by examining its supply of (learning) spaces and changes in the supply. The 
study is based on three identified gaps. Firstly, previous studies have yet to 
systematically define the learning space typologies based on investigating a case 
campus as a LL. Secondly, while the sharing of facilities is implied in the literature 
related to LL, the supply of spaces has been defined mainly from the viewpoints of 
pedagogy and use rather than the point of view of sharing. Thirdly, previous studies 
have not mapped the changes to the supply of LSs to inspect the presumed outcome 
of the transition of the campus facilities. (Research gaps 1, 2 and 3) This sub-study 
first defines the key analysis aspects, then formulates a sharing-based learning space 
typology employing the aspects, investigates the supply and distribution of spaces 
on the case campus and maps the (adaptation) status of the supply. 
 
RQ 3: What are the students’ preferences on learning space supply on a case campus? 
The third sub-question and the second empirical study aim to describe students’ 

preferences on the campus learning space supply to define the experiences of the 
shared facilities and alignment between supply and demand from the student 
perspective. Previous studies have not mapped the experiences from the total campus 
space supply and sharing viewpoints (research gap 4). This study firstly examines the 
preferences on campus over other places, secondly the use of campus facilities in 
general, and thirdly, it formulates the preferred quality dimensions. 
 

RQ4: How are the learning space preferences distributed on case campus premises? 
The fourth sub-question and the third empirical study inspect the different scales 

and locations of the campus LL by comparing the supply with the preferences 
(interpreted as demands). The purpose is to test the formulated learning space 
typology against students’ perceptions, i.e., the alignment of supply and demand, by 
examining the distribution of spaces and the preferred locations. The campus LL supply and 
the allocated preferences have not been examined systematically in different scales of 
the built environment of the HE institution (research gap 5). This study firstly 
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examines the general distribution of preferences in different scales, secondly, the role 
of buildings, thirdly it defines the different types of clusters, and fourthly it 
investigates the scale of spaces by their type, supply, and formality. 
 
RQ5: What are the refined LL dimensions and model to describe the contemporary campus premises 
from supply and preferences viewpoints? 
The final study connects the theory and empirical results and formulates a model 

of a Campus Learning Landscape and a Design and Development Matrix for a 
Campus Learning Landscape. The objective is to converge the collected information 
to support user-driven and collaborative design and efficient use of facilities. This 
part is based on the observations that previous research is scarce on the underlying 
theoretical constructs of the multi-user and multi-building context and the inclusion 
of the whole campus supply and its various scales and dimensions from student- and 
designer viewpoints (research gap 6, model and matrix).  

Figure 1.1 Nested relation of the research studies to each other 
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1.2 Structure of the dissertation 

This dissertation consists of nine chapters (Figure 1.2). After the Introduction, 
Chapter 2 discusses the literature and theoretical constructs to address the 
contemporary campus and builds a foundation for the empirical studies. Following 
the Theoretical Framework, the methodological approaches are discussed in Chapter 
3, after which follows the central part of the dissertation. The empiric studies are 
presented in Chapters 4 to 6, and they explore the dimensions of an on-campus 
Learning Landscape in a case university campus. Chapter 8 structures the theoretical 
framework and the results of the studies into a model and a matrix to design and 
develop an on-campus Learning Landscape from a student perspective. Finally, 
Chapter 9 concludes the dissertation by discussing the findings and illustrating 
further research paths. 
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Figure 1.2 Structure of the dissertation 
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2 LEARNING LANDSCAPE DIMENSIONS 

This chapter reviews relevant learning spaces literature and discusses the chosen 
main theories and their relation to each other. Together they build a framework for 
the dissertation and the foundation for the original studies. Based on the following 
literature review, this dissertation interprets that the ideal for developing and 
designing on-campus learning spaces has transitioned due to societal, technological, 
and educational changes in recent decades and the campus is now understood as a 
part of the Learning Landscape.  
In this chapter, the university campuses, the LL approach and its dimensions as 

well as the underlying societal changes are first reviewed through learning space 
literature and in light of sharing of facilities. LL approach is seen as enabling holistic 
thinking and strategic tools for campus and LS development, and LL literature 
addresses higher-level issues of developing LSs. Whereas LS literature seems 
unanimous on specific key issues, such as dividing the LSs into formal-informal but 
is fragmented in its research approaches and under-theorised (Ellis & Goodyear, 
2016; Cleveland & Fisher, 2014). LSs are primarily inspected from the viewpoint of 
aligning the learning paradigm and spaces, but the LS literature is scarce on systemic 
inspection of the LL dimensions in different scales and fragmented to space, building 
or campus level inspections, with certain exceptions such as Rytkönen (2016). Also, 
the operationalisation tools of the LL approach remain at a higher level. Additionally, 
the literature implies that the university facilities are adaptable to the changes, but 
the adaptability of the facilities seems not to be an analysis factor in the previous 
research. Thus, this dissertation proposes that to inspect the Learning Landscape 
approach, other theoretical constructs are required to combine both higher-level 
(macro-scale) and lower-level (micro-scale) issues for a holistic inspection of the 
phenomenon.  
Therefore, this chapter continues to inspect the university campus as a socio-

technical system in transition (STT), i.e., a complex system that continuously 
transitions due to societal and technological changes. The changes in the system 
happen in different scales (levels) and are simultaneously both fast and intrinsically 
stable, slow changes (Geels, 2002; Geels, 2004; Geels & Kemp, 2007; Geels & Schot, 
2007; Geels, 2011). The discussion then deepens into the tempo of the changes in 
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the built environment and its adaptability possibilities with the introduction of the 
Buildings as Layers, thus, further defining the focus for examination. Parts of the 
following thinking behind the theoretical framework are previously introduced in 
Poutanen (2021) and Poutanen (2018). This chapter aims to respond to RQ1: What 
are the dimensions of contemporary university campuses according to literature? 

2.1 University campus as Learning Landscape 

“It is this combined physical and virtual, formal and informal landscape that demands new ways 
of thinking about spaces for education”. (Nordquist & Laing, 2015, p. 339) 

The LL approach highlights that the whole campus layout should be regarded as a 
potential provider of learning spaces for students (Dugdale, 2009). Notably, the LL 
is understood as consisting of the spaces and places both in and out of the university 
campus (Harrison & Hutton, 2014; Nordquist & Laing, 2015; Thody, 2011; Neary 
et al., 2010), representing the networked and postdigital era of learning (Knox, 2019). 
In other words, the LL is broader than the campus, but the campus is a part of the 
LL. For example, Harrison & Hutton (2014) see LL overarching from early 
childhood centres to higher education institutions and to museums and libraries, 
representing the trend of lifelong learning. In contrast to other drivers for campus 
development, e.g., creating iconic landmarks for funders (Marmot, 2014), vertical 
campuses, or branch universities (Fisher, 2019b), Learning Landscape can be seen 
originating from the learning space, i.e., pedagogy and space literature. 
According to Thody (2011), the terminology of ‘Learning Landscape’ was 

gradually adopted into university planning in the early 2000s by project-based 
companies that understood “learning landscapes as mechanisms that enable project-to-project 
learning to take place” (p. 122 in Thody, 2011, referring to Brady, Marchall, Prencipe & 
Tell 2002) resembling the very core of university operations, such as course modules. 
She continues that the word ‘learning landscape’ had also been employed outside 
HE at other education levels. This created confusion about the LL definition; 
nonetheless, between the educational levels, the focus is on student-centred learning, 
technology (virtual/digital environments), and focusing on both the interior and 
exterior spaces of the physical campus (Thody, 2011). 
LL approach can be seen as representing the transition process of campuses and 

their learning space design to meet the various changes in pedagogical approaches, 
educational reforms, and immersion of technology (Dugdale, 2009; Neary & 



 

41 

Saunders, 2011; Harrison & Hutton, 2014; Sandström, 2020). In effect, the Learning 
Landscape concept enables reconceptualising universities and university campuses 
to cope with increasing student numbers, complexity and socio-political objectives 
(Thody, 2011, p. 125).  
The consultancy firm DEGW can be regarded as one of the originators of the 

LL approach. They conceptualised the LL as a result of the possibilities created by 
technological advances, the students demanding more collaborative and immersive 
experiences, and the academic staff conducting increasingly interdisciplinary 
research (Neary et al., 2010; Neary & Saunders, 2011). According to Dugdale (2009), 
the Learning Landscape approach encourages examining the whole campus as a 
potential learning space and envisioning the future campus as “overlapping networks of 
compelling places and hubs, which can offer choices to users and generate synergies through adjacencies 
and the clustering of facilities” (Dugdale, 2009, p. 52). Thus, the contemporary campus 
allows students and staff to choose suitable spaces for different activities and setting 
sizes from various zones and spaces with different ambiences (e.g., Harrop & Turpin, 
2013; JISC, 2005). Accordingly, Sandström (2020, p.32) defines the LL as “a holistic, 
spatial and mental dynamic space that includes formal and informal learning environments and 
social and cultural knowledge practices.” This more comprehensive definition highlights 
that the LL approach includes aspects beyond the material environment and its use. 
However, it also reveals the approach’s ambiguity and complexity, especially 
concerning the design and development of the multi-building, multi-user system. 
In other words, the Learning Landscape approach aims at the holistic 

development of campus premises and entails the versatility of LSs in different scales 
and dimensions of environments. At the very core is an interconnected network of 
a variety of formal and informal, physical and virtual learning spaces, sites and 
services that require new ways of thinking about spaces for education (Dugdale, 
2009; Neary et al., 2010; Thody, 2011; Nordqvist & Laing, 2015; Harrison & Hutton, 
2014). The approach follows ‘hybrid learning spaces in HE’ as a context that further 
challenges the distinctions between online and offline spaces, the division between 
teacher and student roles, and between formality and informality, as well as analogue 
and digital (Hilli et al., 2019; Raes, 2022). In addition to the above, Ellis & Goodyear 
(2016) add the provider of LSs into the dimensions. Based on the literature, they have 
divided the dimensions according to teacher presence, physicality, and provider into 
1. formal and informal, 2. physical, hybrid and virtual, and 3. university-provided, 
the third party provided and personally provided LSs.  
In networked digitalised learning, the physical space is not irrelevant, but the 

material qualities and the place matter (Flynn et al., 2018; Raes, 2022). The LL 
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approach focuses on the campus entity instead of singular spaces (Nordquist & 
Laing, 2015). Harrison & Hutton (2014) emphasise the importance of creating an 
overall strategy that would address how the spaces connect and how the different 
scales of spaces are inter-connected but state that most projects lack conceptualising 
such a strategy (Nordquist & Laing, 2015). According to Neary et al. (2010, p. 10), 
the central strategy to advance the LL approach is to analyse the whole campus as a 
learning space, and the users should be engaged to develop insights. The campus 
should also support various layers of learning, enabling experimentation, and 
increasing space utilisation, among other issues (Neary et al., 2010). 
Following the idea of LL as an environment overarching the mere campus, 

Nordquist & Laing’s (2015) “Networked Learning Landscape Model” aligns the 
‘changing curriculum’ with its physical and virtual environment in different scales 
and is one of the first attempts to connect some “emerging characteristics of networked 
learning landscape” (p.342). The four interdependent scales are the classroom, the 
building, the campus, and the city, each consisting of ‘in-between spaces’ (Nordquist 
& Laing, 2015), albeit it is not fully clear how they have chosen these four scales. For 
the scales within the campus, Dugdale (2009) suggests a Distribution strategy where the 
learning spaces are divided into Centralised, Focused and Distributed scales, presented in 
Figure 2.1.  

Figure 2.1 The Distribution Strategy by Dugdale (2009) 

 

Thus, the whole campus strategy and the strategy of using the in-between spaces outside 
the formally scheduled spaces (Dugdale, 2009) implies shared use of facilities across the 
multi-user complex (Figure 2.2). Using the in-between spaces would not only blend 
the boundaries between allocated and non-allocated spaces for learning but would 
also increase the efficiency of the layout (Dugdale, 2009; Poutanen, 2018). 
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Figure 2.2 Space Between by Dugdale (2009) 

 

The interconnectedness of different scales emphasises the users and their 
empowerment in using the spaces. As Thody (2011) argues, the university physical 
spaces become a ‘learning landscape’ only after they are used and how the users take 
advantage of the facilities. For Nordquist & Laing (2015), the notion of scale in LL 
represents students’ agency owing to mobile technology. It provides flexibility in 
working manners, place, and time of the networked and distributed work, i.e., 
broadening the boundaries of the conventional learning spaces provided by the 
university (Nordquist & Laing, 2015; Harrison & Hutton, 2014; Gourlay & Oliver, 
2016). Overall, the whole university community interacts in “multiple dimensions” of 
the environment; thus, the campus offers learning opportunities throughout its 
entirety (Thody, 2011, p.121). Noteworthily, the holistic approach of LL recognises 
all participants, not only academic but also non-academic staff, as sources for 
learning, and university campus LL should also facilitate them in its informal LS 
architecture and design (Thody, 2011, s. 125).  
Beyond the physical space and scale, the interconnectivity relates to the type of 

learning the campus facilitates and the individual’s connectivity with learning. 
According to the impactful learning theories of the 20th century, for holistic learning, 
students (need to) connect intrinsic and external knowledge in a meaningful way 
(Kolb, 2014; Thody, 2011), and this is facilitated in both formal and informal 
collaboration with learners (Thody, 2011, s. 125). In other words, in constructing 
knowledge, students have an active role in their own learning (Wilson, 2017). Kolb 
(2014, part 3, chapter 7) conceives learning “as a transaction between the person and the 
environment”. Carvalho & Yeoman (2018, s. 1123) acknowledge “learning as epistemically, 
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physically and socially situated and foreground the social nature of knowledge through the notion of 
‘networks’”. Learning, however, is “a complex process that has generated numerous 
interpretations and theories of how it is effectively accomplished”, as Ertmer & Newby (2013, s. 
44) point out. They compare three relevant positions on learning, the behavioural, 
cognitive and constructivist, and each has different implications for instructional 
situations (Ertmer & Newby, 2013). As Wilson (2017) highlights, the design of the 
physical environment needs reconsideration as the current pedagogical theories and 
the active role of students in their learning do not match the situation where a 
university instructor lectures in front of the class.  
According to Kolb (2014), LSs are multidimensional, consisting of physical 

dimensions, such as classroom, and cultural, institutional, social and psychological 
dimensions. He continues that learning spaces should provide norms of 
psychological safety, serious purpose and respect to promote learning. Boddington 
& Boys (2011) state that learning is always situated and embodied in physical space, 
and for them, learning is affected by individual, social, cultural, economic, and 
political contexts. The interactive and reflective pedagogical activities define the 
space use (Dovey & Fisher, 2014; Kolb, 2014). Additionally, the literature has 
acknowledged differences in individual learning styles that, according to Wilson 
(2017), should be considered in the design of the learning environment.  
Hence, the Learning Landscape approach is also about how the individuals, i.e., 

the users, are in a relationship with the organisational space (Lefebvre, 1991; Dale & 
Burrell, 2008) and the social and experienced environments they create (Nenonen, 
2005; Weinfurtner & Seidl, 2018; Kolb, 2014). However, the social space, e.g., users’ 
viewpoints, is often ignored in the planning of the university spaces (Temple, 2014a). 
This dissertation focuses on the interlink of physical, social, and experienced 
environments, founded on the idea by Lamb et al. (2021) that digital is present in all 
learning situations.   
Concerning design and architecture, the LL often implies innovative and 

collaborative designs (e.g., Thody, 2011, p. 126). However, Acton (2018a), Carvalho 
& Yeoman (2018) and Berman (2020) criticise the assumption that the ‘innovative’ 
and informal learning spaces would causally result in, e.g., the use of innovative 
learning methods or better learning. Additionally, the dichotomy between formal 
and informal LSs oversimplifies and ignores the diversity of sites for learning, and 
the emphasis on informal spaces as free, open-access arenas promoting (social) 
learning is unchallenged in the literature (Boys, 2011; Berman, 2020; Boys, 2009). 
Instead, the LSs create conditions for learning by being in a mutual relationship with 
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the users and practices creating conditions for learning (e.g., Boddington & Boys, 
2011; Temple, 2014; Goodyear, 2022). 
Thody (2011, p.124) maintains that the innovative LSs are not in contradiction 

with the existing campus character, and the ethos of university campus LL entails 
the style of architecture, preserving historical buildings and “the joy of interior design” 
among the exterior campus landscape as “the provision of gardens”. Furthermore, Thody 
(2011, p.126) calls for good architecture to function as a learning tool but fails to 
give examples other than informal learning is facilitated in corridors and cafés 
consciously designed to “promote learning interactions”. Paul Temple (2019, 2014, 2009) 
provides reasoning: the university space affects the nature of the inhabiting 
community and its culture, which in turn, transforms the space into a place. The 
quality of the HE spaces can be seen created by their setting, unique design and 
historical feature, scale and spatial configuration, and good maintenance. These are 
a platform for academic activities and community culture that create a place’s ethos, 
through which the research and learning outcomes and the ‘brand’ of the university 
are produced. Thereby, the physical capital of the spaces eventually produces social 
capital (Temple, 2019, 2014, 2009). 
In summary, the goals of the LL approach are to meet the changing needs of the users 

by connecting physical, digital, social, and experienced environments to offer choices 
on the whole campus and beyond. Thus, the LL broadens the boundaries of 
(conventional) learning spaces and creates synergies through adjacencies and 
clustering of facilities (Dugdale, 2009). Nevertheless, as Nordquist & Laing (2015) 
claim, the effect of the changes to the ‘nature’ and design of physical LSs has not 
been systematically conceptualised. Furthermore, the LL approach misses proper 
conceptualisation of the relationship between pedagogy, technology, and multiple 
scales of LSs and environments (Nordquist & Laing, 2015). According to Neary et 
al. (2010), the LL concept should be posed to critical analysis to increase the 
possibilities for further progressive transformation and should be seen as one ‘ideal’ 
among a continuum of advances in HE. Carvalho & Yeoman (2018) continue that 
most attempts to model the learning landscape fail to present the connection 
between their epistemology of learning to the model, for example, how the elements 
of the model are theorised, what is the relation of the elements and discussion of 
how well the model represents the reality. Thus, based on the above literature and 
previous studies by the author (e.g., Poutanen, 2015), this dissertation proposes that 
the on-campus learning landscape should be inspected with the help of other 
theoretical constructs discussed next. 
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2.1.1 Shared environments 

The contemporary LL and LS literature implies a provision of a variety of spaces 
shared in multiple manners across the multi-user complex. While sharing spaces is 
pivotal in developing student-centred LSs, it has not been systematically investigated 
despite the implications. For example, according to Thody (2011, p.125) and 
Jamieson, Dane & Lippman (2005), LL should symbolise the inclusion of all users 
through universal accessibility but simultaneously create strong (individual) experiences 
in their users. This more philosophical ethos of the LL and universities is 
accompanied by its pragmatic approach to accommodate the increasing student 
numbers (e.g., Thody, 2011; Marmot, 2014; AMA Alexi Marmot Associates & haa 
design, 2006) and the change into more efficient use of facilities by sharing them to 
reduce footprint (Dugdale, 2009; Harrison & Hutton, 2014; Nordquist & Laing, 
2015; den Heijer, 2011; Marmot, 2014) representing some of the societal changes 
 While the increasing student body has been a key concern of campus planning 

since the 1960s with ensuring the physical campus to grow (Dober, 1996), e.g. den 
Heijer (2011) highlights that the surrounding context of campuses has changed as 
well as their space use. According to den Heijer (2011, p.226), campuses have traded 
quantity of spaces for quality and employed the reduced area in more intensive use. 
Sharing of facilities has led to centrally controlled booking systems (JISC, 2006) but 
also to ad-hoc use of open access ‘in-between spaces’, not owned by any of the 
faculty necessarily (Dugdale, 2009; Nordquist & Laing, 2015; Harrison & Hutton, 
2014) and to shared spaces for services (Appleton, 2013). Noteworthily, the 
traditional timetable model can contradict the possibilities created by new pedagogy-
led environments where the spaces can be used differently depending on the time of 
day (Neary et al., 2010, p. 46).  
Hybrid teaching could decrease the pressure on facilities (Dugdale, 2009), but in 

the complex postdigital and networked learning (Knox, 2019; Lamb, Carvalho, 
Gallagher, & Knox, 2021; Goodyear, 2022), the sharing of spaces is increasingly 
varied, which will also have an impact on the use of campuses. Despite the 
possibilities of working from anywhere, students are drawn to campus, for example, 
due to better facilities than at home, group working and social needs (den Heijer, 
2011), as the campus offers students everything they need in addition to their home 
(Cox et al., 2020). In contemporary university campuses, sharing of facilities happens 
at different communities and levels. The facilities are shared with the whole 
community at the campus level (Dugdale, 2009), but it is simultaneously essential to 
build strong faculty- or field-specific communities that would enhance their identity 
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(den Heijer, 2011, p.223) and sense of belongingness for students (Cox et al., 2020). 
A recent study also found that in emergency remote learning mode, the lack of 
familiar space influences learning (Chattaraj & Vijayaraghavan, 2021). 
However, from the viewpoint of design and briefing of LSs, less discussion seems 

to be on how to define sharing of the learning spaces in HE, e.g., the ownership of 
the in-between spaces and levels of ‘rights to access’. For example, Neary et al. (2010) 
imply ‘ownership and commitment’ to the spaces in many instances, but it seems not 
to be an analysis feature in their spatial categorisation. Therefore, this dissertation 
employs the viewpoints of access and ownership by Brinkø, Balslev Nielsen & van 
Meel (2015, p. 737), according to whom in the sharing of facilities, the focus is “on 
optimising use by allowing different types of use and users at different times of the day or different 
times of the week”, and the organisations should question the need for allocated ‘own’ 
buildings and to examine the possibilities for sharing facilities. This idea is very 
reminiscent of the core ideas of LL. In Brinko et al.’s (2015) concept, the sharing of 
spaces occurs within and between both public and private organisations. In the 
campus context, the main sharing organisation usually consists only of the university 
itself, but the faculties and research institutions can also be interpreted as their own 
entities. Thus, the sharing of space occurs both within the whole university 
organisation and between its sub-organisations.  
As Brinkø et al. (2015) state, sharing is not a novel idea in general, but through, 

e.g., the rise of sharing economy, it has gained a renewed momentum enabled by 
mobile and ICT technology. This momentum coincides with the pedagogical 
changes in campus planning over the past fifteen to twenty years. Nevertheless, the 
shared facilities are under-researched and under-theorised, except for workplaces 
(Brinkø et al., 2015), resembling the situation in LS research (Ellis & Goodyear, 2016; 
Cleveland & Fisher, 2014). However, activity-based workplace sharing is intra-
organisational with mainly inside participants and focuses on a given office space 
(Brinkø et al., 2015), while sharing in a campus context concerns a broader audience 
and environments. 
To define the manners of sharing of spaces, Brinkø et al. (2015) pose simple and 

critical questions: 1. what is being shared, 2. when is it being shared, 3. why it is being 
shared, 4. who is sharing and 5. how is it being shared. The first refers to the physical 
space where sharing occurs on many levels and scales. The second question refers 
to the ‘time’ aspect and whether the sharing is simultaneous or serial. The third 
intends to answer the manners of sharing most suitable for each situation. The fourth 
inspects who has initiated the sharing and whether sharing partners are equal, 
individuals or organisations. Brinkø et al. (2015, s. 744) deem the fifth question the 
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most challenging as it can be many different configurations. These questions are 
examined in the light of LS and LL literature and are further inspected in this 
dissertation’s empiric studies. 

Table 2.1 Typology of shared use of facilities by Brinko et al. (2015) and Brinko et al. (2014). 
TYPE Sharing a specific 

facility in a semi-
closed community 

Sharing several 
facilities in an open 
or semi-closed 
community 

Sharing physical 
space in a building or 
a building itself in a 
closed community 

Sharing facilities 
between users in a 
network of buildings/ 
organizations in and 
open, semi-closed or 
closed community 

GENERAL 
ATTRIBUTES 

Sharing is facilitated 
by an owner and 
directed towards 
private individuals 

Sharing in the form of 
a building owner 
making specific 
facilities available to 
the public 

Sharing of space 
inside a building 
between different 
groups or 
organizations 

Sharing of facilities 
between users of 
different buildings 
with different owners 

WHEN Simultaneous use Simultaneous and 
serial use 

Simultaneous and 
serial use 

Simultaneous and 
serial use 

WHO  Access is restricted 
to individual 
approved by the 
owner 

Access is available to 
a large group of 
people in addition to 
own employees 

Access is restricted 
to pre-agreed groups 
or individuals decided 
by the owner 

Access is available 
for employees/ 
residents from the 
building’s owner. 

Brinkø et al. (2015) and Brinkø et al. (2014) define their typology of shared use of 
facilities (Table 2.1 above) according to the openness of the community (closed, semi-
closed, open), the type of facilities that are shared, the access to the space (restricted, pre-
agreed/ defined, open to all) and the size of the user group. In campus context, the 
ownership of LSs is partially left to interpretation as it may be an allocation of space 
to a specific user group or based on unwritten rules of using space. Eventually, each 
learning activity shapes the situation (Carvalho & Yeoman, 2018). For example, the 
fourth type (right-most column in Table 2.1) resembles a situation in universities, 
but the ‘owners’ of the facilities may not literally own the buildings. Thus, access is 
a main defining factor and interlinks with ownership in the campus context. 

2.1.1.1 What is being shared, and why - supply of a variety of spaces in flexible use 

The learning experiences are created in the campus LL in a dynamic, multi-modal, 
and multi-dimensional network of places (Cox et al., 2020). In a physical campus 
environment, this user agency and empowerment is manifested in the supply of 
various spaces, flexibility, and flexible use of facilities (Dugdale, 2009; Neary et al., 
2010; Thody, 2011; den Heijer, 2011; Jamieson et al., 2000; Jamieson et al., 2005), 
and can be interpreted as the ‘what’ is being shared. 
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In literature, the supply of LSs is typically divided according to the presence of 
an educator into formal teacher-led and into informal student-led spaces, where in the latter, 
students conduct studies without teacher supervision outside the classroom (Beckers 
et al., 2016b; Ellis & Goodyear, 2016; Jamieson, 2013). Dugdale (2009, p. 52) 
suggests analysing the Learning Landscape space supply according to the levels of 
Formality and Specificity, where the formal is the scheduled and informal are the 
unscheduled spaces, and ‘specificity’ ranges from the single-use to multi-purpose spaces. 
The latter implies variations in furniture layout. If examining the dimensions of the LSs 
from the post-digital and hybrid campus era perspective, according to Ellis & 
Goodyear (2016), the formal and informal spaces are also either physical, hybrid, or 
digital. However, the growing literature on post-digital and hybrid campuses  (Lamb 
et al., 2021; Gourlay & Oliver, 2016; Goodyear, 2022) implies very similar variety 
and supply of physical spaces as anticipated in the LL approach.  
The physical, formal learning spaces are further defined by their pedagogical 

approaches into spaces aligned with the transmission of knowledge and with the 
constructivist pedagogies with active and social engagement (Brown & Long, 2006). 
The first is usually supported in traditional lecture halls, classrooms and ‘technology-
infused classrooms’ with easy visibility to the teacher and fixed or not easily movable 
furniture, and the second in ‘active learning classrooms’, ‘next generation learning 
spaces’ or ‘technology-rich experimental collaborative classrooms’ with easily 
movable furniture and other equipment to accommodate diverse interactive 
pedagogies and various group settings (Painter et al., 2013; Marmot, 2014; Salter et 
al., 2013). The formal spaces also include specialised teaching spaces with fixed 
functions for active learning, such as laboratories, immersive environments, studios, 
and workshops (Painter et al., 2013; Marmot, 2014).  
The students favour interactive pedagogies aligned with flexible and blended 

learning, but also traditional lecturing (Valtonen et al., 2021). According to Lundahl 
et al. (2018), well-designed, spacious enough, flexible, and multifunctional 
classrooms seem to benefit better interaction and enable positive results by 
supporting active pedagogies. The various pedagogies are accommodated with quick 
changes between sets, reconfiguring furniture and equipment accordingly, easy 
visibility, as well as easy circulation, possibilities for participation and group working 
within the space (Lundahl et al., 2018). Additionally, these spaces support innovative 
timetabling of education, both planned and ad-hoc, during sessions (Kangas & 
Poutanen, 2018) and encourage changes in teaching practices and pedagogies 
towards more active learning methods (Haines & Maurice-Takerei, 2019). In teacher-
centred spaces, the functionality of the space is preferred, but their fixed layout may 
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inhibit other pedagogies (Jessop et al., 2012). For students, active learning occurs 
more often in the informal spaces (McLaughlin & Faulkner, 2012), formal education 
spaces being only one component in their landscape (Gourlay & Oliver, 2016). 
The physical, informal learning spaces consist of a spectrum of spaces, and the 

terminology in literature is similarly various. As per Jamieson (2013, s. 146), “[…] 
students approach their learning in very different ways and have a range of learning preferences, 
which indicates the need for a variety of spatial settings”. The spectrum is categorised in many 
ways, e.g., Painter et al. (2013, p. 14) employ ‘library’, ‘gathering spaces’ and 
‘corridors and spaces created within corridors’. Marmot (2014) adds that along the 
library, the social spaces, such as coffee areas, cafeterias, student unions and atria, 
have transformed into types of social learning spaces. Nevertheless, typically the 
primary providers of informal learning spaces are the academic libraries that have 
also been seen as key drivers in responding to the needs for student-centred learning 
on campus (Jamieson, 2013; Ellis & Goodyear, 2016). 
Academic libraries, often redefined as Information Commons or Learning 

Commons, continue to dominate as the primary location for students’ informal 
learning (DeFrain et al., 2022; Deng et al., 2017; Cox et al., 2020; Cunningham & 
Walton, 2015; Cox, 2022; Cox, 2018). According to Ellis & Goodyear (2016, p. 168), 
learning commons “can be defined as a space for the provision of learning services, including 
technology, information, knowledge services and other types of support students require for their 
learning”. They can also be separate entities near the library (Jamieson, 2013). Oliveira 
(2016) has defined the academic library LSs as 1. closed individual study areas, 2. 
open individual study areas, 3. closed group study rooms, 4. open group study areas, 
5. social spaces, and 6. interactive learning spaces. Similarly, Zhang et al. (2022) have 
divided the informal LSs according to their privacy and sound into active-public, active-
private, quiet-public, and quiet-private spaces. The (informal) LSs are often 
distinguished by their individual-social function (Sandström & Nevgi, 2019). However, 
this division is not as dichotomous, and research has indicated that, e.g., while quiet 
study spaces are employed for individual study, the spaces allocated for group study 
are used for both individual and group studying (Holder & Lange, 2014; Spencer & 
Watstein, 2017). 
The notion of (in)formality is interpreted in literature in many ways. For example, 

the informal spaces equal to ‘social learning spaces’ promoting active collaborative 
learning (Matthews et al., 2011), while elsewhere studying at the academic library is 
seen as formal learning in opposed to, for example, library café (Deng et al., 2017) 
or the social or informal spaces are the ‘in-between spaces’, i.e., “spaces within a building 
that connect classrooms” (Nordquist & Laing, 2015, p. 339). Jamieson (2013) states that 
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many students will continue to need a space for private individual study but will also 
require spaces that allow noise and movement, where students can apply, test, and 
interact collaboratively. However, “self-directed learning has increasingly become a fractured, 
unsupported, and unstructured component of modern higher education” (Bryant, 2018, p. 73). A 
recent study concluded that a high demand continues for informal learning spaces 
and flexible learning opportunities, e.g., without the need to attend face-to-face on-
campus meetings (Valtonen et al., 2021). 
The LL approach also indicates the importance of learning clusters (Dugdale, 

2009) that AMA Alexi Marmot Associates & haa design (2006) have defined as groups 
of various learning spaces for different learning modes and include both traditional 
lecture halls or classrooms and groupwork spaces and social spaces. Also, new types 
of innovative discipline-specific buildings have been erected, framed as, e.g., 
‘Knowledge Hub’, allowing informal interaction between students and staff (Acton, 
2018a). Other campus facilities that students share are the services, whose role has 
also altered towards learning spaces (Marmot, 2014). According to Appleton (2013), 
academic libraries and IT services are increasingly co-located for both efficiency and 
enhanced student experience and can be seen as institutional strategic drivers for 
successfully sharing (service) spaces.  
The physical space itself does not define the formality or informality of the 

activities. Research has shown that informal learning activities occur in formal spaces 
if the atmosphere and environment are amenable (Maina, 2017), and in the utmost 
formal auditoria may take place very informal activity (Kangas & Poutanen, 2018). 
The formality is eventually dependent on the user, not on the space. Additionally, 
sociability is a somewhat problematic dimension if interpreted as opposite ends, as 
social and individual activities may coincide (Poutanen, 2015). As Spencer & 
Watstein (2017, p. 395) state, “Informal learning spaces in libraries have “overlapping 
functions” that make it difficult to evaluate a learning space designed for multiple purposes.” 
In all, the typologies of the on-campus LSs vary considerably within the literature. 

For example, according to Harrison & Hutton (2014), the campus spaces for student 
use are general teaching spaces, laboratories and research facilities, specialized LSs, social LSs, 
academic libraries, student centres, student housing and sports facilities. Beckers et al. (2015) 
employ four categories in comparing campus buildings: the classroom, collaborative, 
individual study, and informal learning settings. Thoring et al. (2016) introduce a typology 
that avoids the division of LSs by formality: Spaces for 1. Deep work, 2. Deep collaboration, 
3. Presentation, 4. Making, and 5. Intermission. Based on behaviourism and knowledge 
transfer, Scott-Webber (2004) has defined a reminiscent category of environments 
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for 1. Delivering knowledge, 2. Applying knowledge, 3. Creating knowledge, 4. Communicating 
knowledge, and 5. Using knowledge for decision making.  
Time and place independence provides flexibility for students, but simultaneously 

they associate particular activities with specific spaces and vice versa studying 
happens in a multiplicity of places (Gourlay & Oliver, 2016). Students appreciate the 
provision of a network of informal learning spaces and the variety they provide for 
different tasks and moods (DeFrain et al., 2022). For example, the social ambience 
for studying in social learning spaces (Crook & Mitchell, 2012) and the quiet 
communal atmosphere in the libraries (Cox, 2018). However, the development of 
the spaces has overtly emphasized collaborative activities with the cost of supporting 
intensive academic work (DeFrain et al., 2022). According to Sandberg Hanssen & 
Solvoll (2015), the factors that most strongly influence students’ satisfaction with 
facilities are the quality of social areas, auditoriums, and libraries. 
Regarding the preferences over the provision of LSs, Harrop and Turpin (2013) 

have defined a typology of LS preference attributes that are 1. Destination, 2. Identity, 
3. Conversations, 4. Community, 5. Retreat, 6. Timely, 7. Human factors, 8. 
Resources, and 9. Refreshments. Similar findings are supported in LS preference 
literature. In general, the preferred characteristics include, with variations in their 
categorization: A. issues with convenience, access, availability and location, B. issues 
with community, privacy and sociability, C. issues with visual and aural atmosphere 
and aesthetics, D. issues with flexibility, layout, functionality and furniture 
arrangements, E. issues with environmental comfort, ergonomics, air and light, F. 
issues with services and equipment, and G. issues with identity and sense of 
belonging (Oliveira, 2016; Zhang et al., 2022; Wilson & Cotgrave, 2020; DeFrain & 
Hong, 2020; Cox et al., 2020; Lee & Looker, 2020; Crook & Mitchell, 2012; Beckers 
et al., 2016a; Cox, 2018; Leby Lau et al., 2020; Sankari et al., 2018; Ibrahim & Hafisah 
Fadzil, 2013; Tampubolon & Kusuma, 2018).  
In the literature, flexibility and flexible use are much employed but conceptualised 

in various manners. As discussed above, one of the main intentions is to support a 
wider range of activities created in a space or a spatial configuration (Harrison & Hutton, 
2014, p.108). According to Jamieson et al. (2005, p. 20), adaptable LSs enable various-
sized groups to form and work within a discrete area, whereas users easily transform 
flexible spaces, and multi-dimensional LSs allow different types of activities to take place 
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simultaneously. Van Note Chism (2002) states that a flexible room is not designed 
for a specific purpose7, which suggests serial use of the space for different functions.  
Within space, flexibility is achieved with, e.g., movable and adaptable furniture 

and fittings, allowing easy transition from one activity to another and opportunities 
to move around (Acton, 2018b; Lundahl et al., 2018; Duvivier, 2019). Flexible 
seating and large enough tables require more space for various configurations 
(Dugdale, 2009). Furthermore, flexible learning spaces should provide different 
‘zones’ or areas that allow different concentration levels and ambiences for different 
activities (JISC, 2005, pp. 147-148). This quality refers to ‘multi-dimensional’ by 
Jamieson et al.  (2005) and to a broader space with sub-spaces or a configuration of 
spaces, enabling many simultaneous activities. The ‘flexible learning centres’ potentially 
engage “learners in a continuous flow of learning, within and outside timetabled sessions” (JISC, 
2006, p. 29). Furthermore, flexible use refers also to on-demand use. Thus, the flexibility 
solution differs depending on scale, whether flexibility is provided within a space or 
in a configuration of spaces, a learning centre, building or campus level. In sum, what 
and why spaces are shared are interlinked with when, who and how they are shared. 

2.1.1.2 When spaces are shared – access by time 

Providing various spaces and flexibility are highly connected with ‘when’ the learning 
spaces are shared. Based on the literature, the time-related access is divided into 
‘24/7’ campus, booking of spaces versus on-demand use, and access to staff. The opening hours 
of campus facilities have been extended into 24/7 access (Dugdale, 2009), which 
allows evening and even night use (Fournier et al., 2010). If learner-centred facilities 
are not provided, students learn “in their own style, in their own time, elsewhere” (AMA 
Alexi Marmot Associates & haa design, 2006, p.17), but the time-related access also 
creates security and safety issues (JISC, 2005, p. 104). 
Many HE institutions have adopted timetabling and room-booking services 

centralised at the campus or faculty level, thus increasing the availability of spaces 
(SMG, 2006). However, the central timetabling and assigning spaces per semester 
might restrict their easy shared use (Dugdale, 2009). According to Dugdale (2009), 
the teaching space provision should accommodate ad-hoc use, i.e., use without 
reservation, along the bookable and timetabled spaces. The supply of spaces 

 
7 However, according to Van Note Chism (2002), in American HE in the early 2000s, ‘all-purpose 
classrooms’ often had fixed seating with a furniture layout directed to a main direction. 
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increases with serial sharing by using scheduled spaces after teaching hours (Jamieson et 
al., 2005). To ensure the effective use of spaces, Neary et al. (2010, p. 46) encourage 
considering the amount of time each different type of space (or activity) requires 
(JISC 2005, p. 62; Neary et al., 2010). For example, the teaching spaces can function 
as informal group workspaces with students’ access cards after curriculum hours.  
Dugdale (2009) anticipates that experimental activities may require longer 

scheduled periods, but the in-class time could reduce by introducing hybrid 
components. In the postdigital age of learning, the required time per physical class 
is renewed, anticipating an increasing need for variety with less need for traditional 
lecture halls (Fisher, 2019b). Thus, the number of bookable versus open access spaces relates 
to the on-demand use. JISC (2006) suggests providing only a small number of 
bookable spaces for workshops, presentations, or student meetings and leaving the 
rest as open-access spaces. Similarly, Dugdale (2009) suggests reserving a hub of 
special or experimental teaching spaces for faculty to book on demand for various 
learning activities. However, the literature highlights the appropriate relation of different 
spaces but rarely provides guidelines. The postdigital era is likely to change the ratio. 
Fisher (2019a, p. 31) predicts that the proportion of the three main campus space 
types, formal (teacher-centred), informal (student-centred), and social (collaborative), 
would change from the current 50:40:10 towards a ratio of 10:60:30. 
However, Fisher (2019b) states that despite the possibility of working anywhere 

and anytime, the social construction of knowledge is prone to draw educators and 
students together to learn from one another collectively. On the other hand, 
exploring synchronous hybrid lectures, Raes (2022) found no significant differences 
between the levels of presence in on-site and remote students but significant 
differences in affective engagement, e.g., intrinsic motivation and sense of belonging, 
in favour of the on-site students. In hybrid teaching, the design of both social and 
physical space support interaction and a sense of belonging through, for example, 
live engagement (Raes, 2022). Gourlay & Oliver (2016) conclude that university-
provided spaces remain vital as they enable people to connect to other people and 
an atmosphere of studious and academic environment. 

2.1.1.3 Who is sharing - ownership and community allocation 

“In order to ensure a high standard of use it is important that the end-users feel a strong sense of 
ownership. (JISC, 2005, p.108) 
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The sharing of spaces is also dependable on the (allocated) community and 
adjacencies of facilities, but the ‘ownership’ may be ambivalent in contemporary LSs. 
Nevertheless, the ‘community presence’ may strongly define their use. The 
community and sense of belonging are essential characteristics of LSs and contribute 
to ownership (Sankari et al., 2018; Sandström, 2020; Sandström & Nevgi, 2019). The 
new pedagogically designed LSs are shared platforms between teachers and students 
alike, where they reflect on the teaching and learning material in a participatory 
manner, i.e., pedagogy, use and space are in a mutual relationship (Acton, 2018a). 
For high-quality use, students need to feel ownership in the open-access LSs, but it 
must be collective and non-exclusive (JISC, 2005, p. 108). This depends on what 
community controls the space, whether students feel part of that community, and 
whether they are allowed to adjust their environment. 
On the campus level, the LSs in centralised locations can be shared with the 

whole community and not be allocated for any (den Heijer, 2011, p.223; JISC, 2006; 
Dugdale, 2009), or the LSs can be shared within academic departments (JISC, p.78) 
that enables to build a strong sense of identity by faculty- or field-specific 
communities (den Heijer, 2011, p.223). However, the contemporary faculty buildings 
also share functions for whole campus users, thus increasing their efficiency (den 
Heijer, 2011, p.223). According to JISC (2005, p.78), the models have advantages 
and disadvantages, and the approaches are usually blended in most institutions. The 
positive effect of shared resources is increased efficiency, but adverse side effects are 
additional movement from one place to another with reduced time between teachers 
and students (SMG, 2006) and loss of identity (Appleton, 2013). 
As said, the location affects who can share the space and the community creation. 

For example, social learning spaces foster a sense of belonging and community 
(Matthews et al., 2011). Likewise, providing informal LSs adjacent to the discipline-
allocated teaching spaces enhances student engagement with the community 
(Waldock et al., 2017). The location of the internal streets makes them naturally 
shared spaces and potential places for learning (Jamieson et al., 2005; Dovey & 
Fisher, 2014) that are used on demand (JISC, 2006). For many HE institutions, it is 
crucial to facilitate peer-to-peer learning and to create a positive feeling of being part 
of the learning community (AMA Alexi Marmot Associates & haa design, 2006). For 
students, sharing the university spaces with others contributes to a sense of 
belonging that is increased in the opportunities to interact in various social spaces 
and events (van Gijn-Grosvenor & Huisman, 2020). 
The sense of ownership also depends on how strongly the physical environment 

is regulated or defined for specific activities (JISC, 2006). For example, in spaces 
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based on communication (laboratories, workshops, studios), the social dimension is 
essential; therefore, noise is tolerated in these shared spaces (Temple, 2007). The 
sense of ownership also depends on the adjoining spaces. For example, if allocated 
offices are adjacent to shared laboratories, it changes the sense of ownership 
(Temple, 2007, pp. 45-46). Thus, it is vital with whom the space is shared (Brinkø et 
al., 2015), and the connections between staff and students should be facilitated 
(Duvivier, 2019). Regarding the LL, the sharing of space in principle occurs in tutor-
student interaction and student-student collaboration (Thody, 2011). The students’ 
access to staff and support, both in formal and informal interaction, imply the staff office 
spaces as less private and less separated than traditionally (Jamieson et al., 2005, p. 
21). However, jointly shared places for encounters would allow the staff offices to 
remain private. 
In openly used spaces, students’ ownership may be created by not zoning the 

space for specific activities to allow them to adjust the configuration, required 
technology, and length of use (JISC 2006). Then again, zoning may also work in 
favour of user ownership by allowing various choices and, thus, self-regulation to 
others. Acton (2018a) found that in the innovative LSs, the pedagogical space and 
the linked practices create a strong sense of learning community and ownership over 
the space. The uses are in constant flux, and users take advantage of the physical, 
digital, and social affordances of the LSs and claim the spaces as their ‘own’ (Acton, 
2018a). 

2.1.1.4 How and where the spaces are shared - physical access and distribution 
strategies 

“Accessible – permitting open access to students according to need.” (Jamieson et al. 2005, p. 20) 

The physical access, and the activities students engage in, define how the spaces are 
shared. Based on the literature, physical access is related to location, spatial arrangements 
and adjacencies, boundaries of spaces and their qualities, and ‘flexibility’ in the use of the space. 
Thus, the question of ‘where’ is needed in the campus context in addition to the 
questions by Brinkø et al. (2015). 
The students regulate where and how they study (Gourlay & Oliver, 2016) and 

navigate between two to three locations (DeFrain, Thoegersen, & Hong, 2022). The 
activity in teaching depends on the employed pedagogies as discussed above. 
Regarding the dimensions of the campus LL,  Sandström (2020) and Sandström & 
Nevgi (2019) define student-driven activities as co-creation, collaboration, co-
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quietness and concentration. Crook & Mitchell (2012, p. 136) specify informal social 
learning into 1. Focused collaboration with planned intense problem solving, 2. 
Intermittent exchange with occasional discussion, 3. Serendipitous encounters with 
brief discussions with peers and, 4. Ambient sociality acknowledging the importance 
of presence to others, i.e., communal study. 
Concerning interpreted uses and qualities of the space, students actively construct 

the learning atmospheres where informal learning occurs and regulate their use of 
spaces according to personal needs and preferences, as well as to working with 
others, especially in case of conflicting interpretations (Crook & Mitchell, 2012; Cox, 
2018; Cox et al., 2020; Gourlay & Oliver, 2016). The problems of simultaneous use 
are noise and disruptions deriving from various activities (JISC, 2005, p. 147). Uses may 
conflict, and users may lack shared rules and a sense of appropriate behaviour if the 
space fails to give directions to the use (Fournier et al., 2010; JISC, 2006). Then again, 
the flexible and reconfigurable learning spaces also allow students to learn how to 
employ the various spaces for their use in the future (Flynn et al., 2018). 
For the whole campus and home to function as a potential learning landscape at 

any time and any place, the first access is digital: access to high-quality technology (e.g., 
JISC, 2005, 2006; Fournier et al., 2010). However, the pandemic revealed various 
inequalities in access and options (Boys, 2022), also related to adopting remote and 
hybrid learning. Nordquist & Laing (2015, p. 339, referring to Harrison, Wheeler & 
Whitehead, 2004) divide access to space into three scales: private, privileged, and public. 
The private physical spaces are individual, concentrated workspaces. Then again, the 
privileged physical spaces are, e.g., the clubs or the collaborative project and meeting 
spaces, and public physical spaces are cafés, informal interaction, and workspaces. 
In Nordquist & Laing’s (2015) division, physical access seems to refer to the openness 
of the spaces, i.e., their boundary qualities, and to dedication to a particular user group. 
However, their model remains indefinite on how private, privileged, and public 
accesses are connected to the LSs, i.e., ‘curriculum scales’ discussed earlier. For 
example, are the ‘collaborative (formal/informal) spaces’ privileged spaces and the ‘multi-
use, multi-scale spaces’ and ‘serviced learning spaces’ in-between and public spaces? 
The location of the LS affects its access and use. The same learning space types 

differ if distributed within the academic departments or centralized into one or more 
learning centres (JISC, 2005, p.78). For example, a central location is essential for 
social learning spaces and services (Fournier Lane & Lyle III, 2010; JISC, 2005; 
Jamieson, Dane & Lippman, 2005). The learning clusters (JISC, 2006) and learning 
precincts (Jamieson et al., 2005) are highlighted as effective learning spaces supported 
with staff and technology (Dugdale, 2009; Temple, 2007), where various learning 
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spaces are clustered to support especially groups and social learning (AMA Alexi 
Marmot Associates & haa design, 2006). 
The Distributions strategies by Dugdale (2009), the Centralised, the Focused and the 

Distributed, are location, scale, and impact dependent. In the ‘Centralised’ solution, 
the new and innovative learning spaces are concentrated in learning centres and can reach 
all campus users (Dugdale, 2009, p. 58). As said, academic libraries have adopted 
roles as learning commons by providing a combination of learning spaces, services, 
and resources (Tevaniemi et al., 2015; Bryant et al., 2009). This strategy compares 
with developing either a new building or radically remodelling or renovating an 
existing one (DEGW, 2008), enabling comprehensive layout configurations that 
support reforming the activity while respecting the possible cultural or historical 
value of the renovated building (Poutanen, 2018). The ‘Focused’ strategy entails 
clusters of new and innovative learning spaces allocated to campus zones by sectors 
(Dugdale, 2009). It compares to renovating a part of a building (DEGW, 2008) and 
adapting the layout (Poutanen, 2018). The ‘Distributed’ strategy consists of smaller-
scale innovative and new learning spaces distributed across and between campus 
sectors on a needed basis. These zones can relate to disciplines and have specialised 
facilities and support. As these spaces are allocated to a smaller group of students, 
their impact may stay limited. (Dugdale, 2009) Then again, they may have focal 
importance in their community while also increasing the efficient use of their host 
location (Poutanen, 2018). 
Furthermore, the three strategies also differ in how permanently they change the 

context. The ‘Focused’ solution and major renovation often require building service 
alterations, i.e., more significant investments and creating more permanent solutions. 
Then again, the ‘Distributed’ solution and minor renovation as smaller developments 
are both faster and less expensive to construct, with a possibility to remove the 
alterations, but with lesser impact. (Poutanen, 2018) In Finland, during 2011-2015, 
University Properties of Finland developed experimental learning spaces on all 
campuses of their owner universities by strategically adapting the existing premises 
(Nenonen et al., 2015) in ‘Focused’ and ‘Distributed’ scales. These developments led 
to positive and surprising outcomes in fluid and flexible use in areas not allocated or 
supervised by specific departments or units (Poutanen, 2018).  
As stated, location, spatial arrangements, and adjacencies (e.g., Duffy, Craig & Gillen, 

2011) influence the flexible, shared use of facilities and, thereby, the access to spaces, 
space use and the required technology (JISC, 2005, p.62). “The internal layout and 
facilities within a building together with the overall shape and architectural features influence the 
overall feeling, ambience, and usability of the building. There is a close relationship between the 
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design and practical implementation of a building and the way that it operates as a functional 
learning space” (JISC, 2005, p.104). 
In a physical environment, access is managed by the boundaries (JISC, 2005, p.147-

148) and their qualities (Dovey & Fisher, 2014). Fournier et al. (2010) state that the 
boundaries of LSs can be seen as environmental clues to define the access and 
mixed-uses, separating quiet and private areas with doorways. For example, 
collaborative spaces should be fully or partially enclosed. Also, the different floors 
separate activities, but they can also collect suitable activities together (Fournier et 
al., 2010). In terms of organisational space in general, Weinfurtner & Seidl (2018) 
have identified three significant factors contributing to organising the spaces: 
boundaries, distance, and movement. These can be seen as tools to define access and 
ownership. They further define these themes into distribution in space, e.g., how does 
one position in space; isolation of space, e.g., what the inside of space provides in 
relation to the outside; differentiation of spaces, e.g., how the space’s boundaries alter its 
identity; and the intersection of spaces, e.g., what happens between spaces and how the 
spaces may overlap. The latter is related to the adjacencies and assemblages by Dovey 
& Fisher (2014). 
Concerning school buildings, Dovey & Fisher (2014) created a typology of 

learning clusters based on LS types, their boundary qualities, and spatial 
arrangements. In HE, the clusters are researched mainly in terms of academic 
libraries as learning commons (Cunningham & Walton, 2015; Bryant et al., 2009; 
Tevaniemi et al., 2015; DeFrain & Hong, 2020), yet under-researched in other 
university premises. While the Dovey & Fisher (2014) study is outstanding in its 
novelty, they focus only on physical accessibility and not explicitly on community 
allocation and ownership. 

2.1.2 Under-researched Learning Landscape approach 

Increasingly, the LS literature concerns their adaptations to meet post-digital and 
networked learning (Lamb et al., 2021; Jandrić et al., 2018; Knox, 2019), themes that 
relate well with the main goals of the LL approach (Dugdale, 2009; Harrison & 
Hutton, 2014). Then again, the LL approach remains understudied and under-
employed to study the full provision of on-campus LSs, their network and students’ 
experiences on the LL. The multiple scales of LSs and environments of LL are not 
conceptualised adequately in terms of their ‘nature’ and design (Nordquist & Laing, 
2015), and how the spaces are interconnected in real-life remains scarcely studied. 
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Also, the underlying key aspects of LSs remain unquestioned while implied. The 
above literature review aimed to highlight and collect the key aspects into tools to 
evaluate the on-campus LL provision. 
Additionally, the multiple dimensions of the LL, i.e., the types of sharing, 

flexibilities, and distributions of learning spaces (Dugdale, 2009), are not 
systematically employed in analyses of the LL and LSs. Furthermore, the LL 
approach assumes that learning and the way of teaching have changed, but similar 
principles can be found in educational thinkers dating back to the late 19th century 
(Thody, 2011; Acton, 2018a). On the other hand, the LL can be seen as a general 
approach to meet the needs of teaching and learning on campus. As Thody (2011) 
states, the LL approach re-conceptualises the idea of the university campus. 
While claiming the campus is part of a wider LL, it is unclear if the LL approach 

has directly influenced the development of campuses. As evidenced in the above 
literature, similar findings occur in very different cultures, but it is still being 
determined if campuses have been altered towards the LL approach around the 
world and if such change is even needed. Nonetheless, the approach can be seen as 
‘vocalising’ the changes over the past 20 years. In effect, the system of an on-campus 
LL is ever more complex, and its inspection would benefit from a framework that 
the following parts will discuss further. 

2.2 University campuses as socio-technical systems in 
transition 

This dissertation proposes that the above-discussed complex system of a campus 
Learning Landscape should be inspected through the theoretical and metaphoric lens 
of the socio-technical system in transition (STT) and its multi-level perspective (MLP). The 
changes in university campuses are hindered and enabled by many factors, and the 
factors influencing the system need elaborated tools for inspection.   
This sub-chapter introduces the STT and how the theory, in its part, responds to 

the deficit of theoretical development in Learning Landscape and learning space 
literature. In doing so, the chapter discusses the benefits, drawbacks, and application 
of STT in the university campus context. The sub-chapter concludes that the STT 
and MLP provide a framework to evaluate and structure issues related to the LL 
approach systematically.  
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2.2.1 Introduction of STT theory and multi-level perspective 

The STT focuses on the change, examining a transition from one system to another. 
Changes in society cause these transitions; thus, a transition fulfils a need created by 
a change in societal functions (Geels, 2002, s. 1257). This dissertation interprets that 
university campuses have been transitioning into representing the ideals of the 
Learning Landscape approach in the effect of societal changes. To inspect the output 
of a transition process and the renewed system of developing campuses, the STT 
theory both explains the complex phenomenon and provides a framework to study 
it. 
The background of the STT is on the sociology of technology, institutional 

theory, evolutionary economics, niche management, and technological transitions 
(Geels, 2002; Geels, 2004; Geels & Kemp, 2007; Geels & Schot, 2007). The STT is 
close to socio-technical systems theory (STS) and follows similar thinking: In these 
organisational contexts, a change in a part of the systems causes changes in another 
part (Gustafsson, 2006, p. 231; Katz & Kahn, 1978). The STS concentrates on 
examining the system of, e.g. a workplace (Gustafsson, 2006) and its functioning 
(Geels, 2004), while STT focuses primarily on the transition of a system, founded on 
the idea that the changes derive from a constant and complex interaction between 
three systemic levels in different tempos and directions of transitions (Geels, 2002; 
Geels, 2004; Geels, 2011; Geels & Kemp, 2007; Geels & Schot,  2007; Nieminen et 
al., 2011; Rytkönen, 2016). 
Geels (2002) states that technological transitions include user practices, 

regulation, industrial networks, infrastructure, and symbolic meaning. Noteworthily, 
in the STT, technology fulfils its function only with human agency, social structures, 
and organisations; thus, technology possesses no power in itself (Geels, 2002, p. 
1257)8. Similarly, this dissertation interprets that architecture influences humans, but 
only through the agency of humans it has power and fulfils its function, e.g., when people 
are using the university premises. In other words, the actors are focal in the STT and 
interact with various interrelated aspects, such as technological, social, functional, 
physical, economic, and legal aspects that change in different tempos and scales (Geels, 
2002; Geels, 2004; Geels, 2011; Geels & Kemp, 2007; Geels & Schot, 2007). 

 
8 Technology is here interpreted to include all human-made constructions, such as architecture. It is 
noteworthy that, e.g., in actor-network theory, the non-human actor, i.e., the technology itself, is seen 
as possessing power (Fallan, 2008).  
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2.2.1.1 Multi-level perspective 

The strength of the STT is the multi-level perspective (MLP) developed to study systemic 
transitions (e.g., Geels, 2002; Rip & Kemp, 1998). The MLP introduces three 
systemic ‘levels’: 1. the landscape, 2. regime, and 3. niche innovations, where each level 
differs in scale and stability (Geels, 2002; Geels & Kemp, 2007; Geels & Schot, 2007; 
Geels, 2011). These levels are analytical and heuristic concepts (Geels, 2002), where 
“’higher’ levels are more stable than ‘lower’ levels in terms of number of actors and degrees of 
alignment between elements” (Geels, 2011, p. 26). Furthermore, the levels interact with 
varying tempos and nature, and the developments between the levels create the 
transition of the system regime as a consequence of the interaction (Geels & Schot, 
2007, p.399). In the MLP, the primary interest is on the regime level, as a transition 
is determined as a change from one regime to another (Geels, 2011). Geels (2011) 
qualifies the niche and landscape levels as ‘derived concepts’ because they are defined 
in relation to the regime. They are mainly practices or technologies that are not 
aligned with the existing regime and external environments that impact the 
interaction between regime and niche(s) (Geels, 2011).  
According to Geels (2002) and Geels & Schot (2007), the highest is the landscape-

level which operates on the macro scale. The landscape metaphor comprises deep 
structural trends and heterogeneous factors, such as macroeconomics or deep 
cultural patterns. In other words, it forms a broader external structure or a context 
for the interactions of actors beyond the influence of lower-level actors. The changes 
at the landscape-level are mainly slow in tempo, usually created in decades. (Geels, 
2002; Geels & Schot, 2007.) 
Subordinate to the landscape level, the regime-level forms the meso scale in the 

MLP. The socio-technical regime entails the community of social groups and their 
activities, including the rules that enable or constrain activities within the 
communities of, for example, policymakers, users, and scientists. In the STT/ MLP, 
the actors are in a dynamic interaction between themselves and the regime structure. 
(Geels, 2002; Geels, 2004) For example, they play an active role in creating new rules 
and functions (Geels, 2002; Nieminen et al., 2011). 
Furthermore, the regime entails policy, laws, and regulations along with the 

prevailing conditions and practices (Geels, 2002). In the built environment and 
campus facilities, the previous aspects greatly influence, e.g., the development and 
use of the learning spaces. Noteworthily, the regime is different from the system. 
Where the system consists of measurable and tangible elements, such as 
infrastructure, the regime refers to intangible and underlying deep structures, such 
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as social expectations and norms. (Geels, 2011) As Geels (2011, p. 31) continues, 
“[…] ‘regime’ is an interpretive analytical concept that invites the analyst to investigate what lies 
underneath the activities of actors who reproduce system elements.” For Rytkönen (2016), the 
current prevailing internal practices of universities create the regime. Geels (2002) 
and Geels & Schot (2007) highlight that the characteristic behaviour of the regime is 
that it stabilises developments in diverse manners, for example, through regulations 
and standards, as well as investments in the built environment. While the regime is 
internally stable, it is concurrently dynamic, which means innovations happen within 
the regime but are incremental. (Geels, 2002; Geels & Schot, 2007.)  
Niche-level innovations create the micro-scale where the regime level defines the 

boundaries for niche-level innovations to occur (or not). Radical innovations are 
created in niche-level developments. Niches work as incubators for innovations as they 
create a productive environment for learning processes and for forming social 
networks between participant actors. The niche-level developments are unstable 
socio-technical systems with low performance, and they renew the system from the 
micro scale. Here, new compositions are created at a fast tempo, but they require 
time and a suitable environment to stabilize. (Geels & Kemp, 2007, Geels, 2002, 
Geels & Schot, 2007.)Geels (2011, p.27) states that niches are a ‘protected space’, 
e.g., subsidised demonstration projects, “where users have special demands and are willing 
to support emerging innovation”. 

2.2.1.2 Transition processes in STT 

In the transition process of the regime system, all levels interact because the landscape-
level developments create pressure on the regime and the niches. If the actors of the 
regime fail to react to the landscape-level forces, the niche-level innovation may 
break through and become the dominant regime by replacing the previous system 
(see Figure 2.3). (Geels & Kemp, 2007; Nieminen et al., 2011; Rytkönen, 2016.) 
This dissertation focuses on the outputs of an assumed transition process, but 

reflecting on the various processes is seen as beneficial for understanding the context. 
Geels & Schot (2007) have defined four different transition pathways according to 
when and how the interactions occur between the levels (i.e., the timing and the 
nature of the multi-level interactions). In the transformation pathway, the regime actors 
respond with modifications to the moderate landscape-level pressure during a time 
when niche innovations are still underdeveloped to alter the regime. Then again, the 
landscape change is like a massive and sudden avalanche in the de-alignment and re-
alignment path. (Geels & Schot, 2007.) 
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Unlike the previous pathways, in the technological substitution pathway, the niche 
innovations are developed enough, but the regime dominates and prevents their 
breakthrough. Reminiscing the force of the COVID-19 pandemic on hybrid 
teaching, radical innovations are able to replace the regime when an intense 
landscape-level pressure erupts. In comparison, multiple innovations occur in the 
reconfiguration pathway where the regime and niche innovations are in symbiosis. 
Finally, a sequence of transition pathways can occur if the landscape creates a disruptive 
change. First, the regime is slowly transformed with moderate changes, then 
reconfigured, and eventually, it is substituted or de- and re-aligned. (Geels & Schot, 
2007) These pathways are reminiscent of the development of the campuses towards 
a Learning Landscape. It can be interpreted to highlight the transition into the 
postdigital era where technology in its many forms is an integral part of learning as 
a consequence (Lamb et al., 2021; Knox, 2019). 

Figure 2.3 Adaptation of “multi-level perspective on transitions” (Geels & Schot, 2007) with aspects 
influencing built environment (Schmidt III & Austin, 2016). 

 

In terms of the built environment, Schmidt III & Austin (2016) have identified 
change drivers that affect the buildings: a. physical changes, e.g. weathering, b. economic 
changes related to financing, such as market fluctuation in real estate, c. functional 
changes related to user needs, but also to higher, landscape-level changes such as 
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learning paradigm d. technological changes related to, e.g., landscape-level ICT changes, 
but also to, e.g., product life cycles, e. social changes entail all level changes from 
lifestyle and demographic changes at landscape-level to the skills of the users at the 
regime and niche levels, and f. legal changes including, e.g., safety regulations and 
government incentives in regime-level. (Schmidt III & Austin, 2016, p.48.) 
Depending on the interpretation, these drivers are different on each level and 
influence them differently. 

2.2.2 University campus as an object of analysis 

Initially, the STT theory inspected the changes in the ‘organisational fields’ such as 
the land transport system (Geels & Schot, 2007, p. 402). According to its developers 
(e.g., Geels & Schot, 2007), it also applies to other scales. Ultimately, the manner of 
applying STT to empirical research depends on the scale of the object of analysis 
(Geels & Schot, 2007) because of a lack of ready-made methods or approaches to 
operationalise (Smith et al., 2010; Nieminen et al., 2011, p.56). For the application, 
the researcher is first required to define the empirical level of the object of analysis 
(Geels & Schot, 2007, p. 402). 
The scale is here narrowed down from an organisational field, as this dissertation 

focuses on a case campus representing ideals of the LL approach. Thus, the chosen 
object of analysis, i.e., the measurable system (Geels, 2011), is the university campus 
premises and their use, and the chosen empirical level is the organisational sub-system 
(Geels & Schot, 2007). This sub-system is comparable to the concept of organisational 
space. As Gustafsson (2006, p.222) states, “Organisations are made by humans and exist as 
recognisable and analysable  entities.” They are embodied by humans and artefacts, 
existing within a physical setting, and the boundaries of different scales vary from 
personal to global (Gustafsson, 2006). The regime is interpreted to signify the LL, 
i.e. “the locus of established practices and associates rules that stabilize existing systems” (Geels, 
2011, p. 26) of designing and developing campuses. In turn, the system is interpreted 
to consist of organisational space, its various levels, aspects and users, and of social, 
physical, digital and experienced learning environments (LE) (Lefebvre, 1991; Dale 
& Burrell, 2008; Nenonen, 2005; Weinfurtner & Seidl, 2018; Carvalho & Yeoman, 
2018; Temple, 2014b; Temple, 2014a). 
People’s daily lives are affected by the intertwining of organisation, space, and 

architecture, regardless of how aware people are of that (Dale & Burrell, 2008). 
Organisational space can also be interpreted as a process where the space is produced 
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in the interrelation of design and planning and the organisational members inhabiting, 
occupying and imagining the space (Stephenson et al., 2020). Inspired by Nenonen 
(2005), in this dissertation, the physical environment refers to the location of the space, 
layout, fixtures, equipment, and other architectural qualities, such as natural light and 
views, acoustical environment, materials, and atmosphere. The social environment 
incorporates the social context, e.g., the rules of using the space and the culture of 
use that students attach to the space. The virtual environment refers to the possibilities 
the space provides regarding access to a virtual LE (such as computer programs and 
lecture recordings). Here, the experienced environment is interpreted to be formed 
in a user’s mind, in the influence of the physical, social, and digital environments 
(Poutanen, 2021) (Figure 2.4). Furthermore, the limit between the university and its 
physical environment can be impossible to separate. As Temple (2014a, p. 22) states, 
“[…] space and place almost always have been central features in thinking about the university.” 

Figure 2.4 Interpretation of physical, social, digital, and experienced environments (Poutanen, 2021). 

 

To sum, following the reasoning by Geels (2011), the campus and its organisational 
space are the system, while the Learning Landscape is the new regime for designing 
and developing campuses. The STT framework acknowledges the influence of many 
societal changes at different levels and the system parts, without single driver or 
simple causality in transitions (Geels, 2011). For example, it recognises the effect of 
interconnected aspects, such as the policies and design practices, that influence the 
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(use of) built environment beyond the relationship between a person and their 
environment9.  

2.2.3 Multi-level perspective in the university campus 

The Multi-Level Perspective of the STT provides a valuable framework for 
systematically examining the university campus by formulating interconnected 
aspects into three levels (Poutanen, 2021). Essentially, the MLP acknowledges that 
the system is influenced by three heuristic levels, and that the levels are in interaction. 
The metaphor of levels allows for defining the meso-scale, the regime, i.e., the 
current dominant situation, and separating the influence of macro scale landscape-
level changes into the different functional and operational scales in the campus. 
More so, it allows acknowledging the impact of niche-level developments in altering the 
regime from the micro scale towards the system on the meso scale, e.g., user 
empowerment in using the spaces, scaling up towards other spaces and buildings. 
Thus, MLP allows for visualising and creating interlinks between aspects that 
influence the design and development of university premises (Poutanen, 2021). 
While direct adoptions of MLP to architecture seem scarce, the metaphor of macro- 
and micro-level changes are employed, e.g., in Kamara et al. (2020), and in the 
context of the urban planning system, Väyrynen (2010, p. 69) sees the construct of 
MLP as a potential tool to describe the prerequisites for change. 
The LL literature can be interpreted to operate on the landscape- and regime 

levels mainly, such as on the effect of technology on learning and its requirements 
on the campus, while the niche-level developments, e.g., the experiences of users, 
remain implied. Then again, a large part of the LS literature focuses on the micro-
scale, especially on the spaces and their uses, with only implications towards the 
meso and macro scales, e.g., the buildings, the larger campus community, or their 
interconnection.  
The viewpoint of organisational space as a process challenges the notion of scale 

as a nested and predefined hierarchy and focuses on dynamic qualities of space, for 
example, activities that scale up and down (Stephenson et al., 2020). The heuristic 

 
9  In organisational behaviour research, the Person-Environment (P-E) fit is a central concept 
(Edwards, 2008). However, the STT/MLP provides a broader underlying framework as this 
dissertation investigates the congruence between supply and demand as an output of change and as a 
measure of the extent of the Learning Landscape approach on campus premises.  
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concepts of levels push the thinking towards systematic multi-variables on all three 
levels and beyond the focus solely on the built environment scales, such as the room, 
building, and site (e.g., van der Voordt et al., 1997) and the scales of an individual 
and organisation (e.g., Dale & Burrell, 2008; Weinfurtner & Seidl, 2018).  
Multi-level studies are surprisingly rare in LS literature. In HE institutions, 

Rytkönen (2016) inspected the influence of the niche-development level on the 
university management by employing the metaphoric lenses of STT combined with 
Castells’ spatial transformation theory. According to Rytkönen (2016, p. 26), the 
previous regime would consist of internal competition, faculty-specific, fixed campus 
design, and discipline-specific individual knowledge practices in the context of 
university campus management. Then again, the niche innovations would consist of 
mergers, cross-organisational flexible campus designs and interdisciplinary 
collaborative knowledge practices (Rytkönen, 2016, p. 26). Notably, Rytkönen (2016) 
has interpreted the scales so that the landscape and niche innovations would function 
on a global scale, whereas the regime on a local scale. 
The exception in the LS literature is the activity-centred analysis and design 

framework (ACAD) (Goodyear et al., 2021; Carvalho & Yeoman, 2018), to examine 
learning activity characteristics of complex networked environments (Carvalho et al., 
2020), employable in all educational levels. The framework suggests analysing the 
LSs in three levels macro, meso and micro, consisting of ‘set’, ‘epistemic’ and ‘social’ 
design. Table 2.2 presents the three levels and design characteristics for evaluating 
complex learning situations. 
The ACAD framework is a relevant reference point, but for the whole campus 

examination as LL and the design and development of campus spaces, a more 
sensitive scale system is adopted with slightly different interpretations. Here the 
emphasis is on the physical, social, and experienced environments rather than on the 
educational because the focus is primarily on students’ viewpoint and the possibilities 
that the campus LL offers for various activities regardless of pedagogies. The digital 
environment is interpreted as overarching background that influences each aspect of 
environments and each level. The following sub-sections discuss the MLP adapted 
to HE and the related macro, meso and micro scales. 
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Table 2.2 The Activity-Centred Analysis and Design wireframe by Carvalho & Yeoman (2018) 
 Set design  Epistemic design  Social design 
High-level philosophy Learning is… Learning is… Learning is… 
Macro — global Level I 
patterns 

Buildings and technology Stakeholder intentions Organisational forms 

Meso — structure Level II 
patterns 

Allocation and use of 
space 

Curriculum Community 

Micro — details Level III 
Patterns  

Artefacts, tools and 
texts 

Selection, sequence 
and pace 

Roles and divisions of 
labour 

2.2.3.1 Landscape level changes in the university campus 

The changes in education and ICT can be seen as landscape-level changes. 
According to Rytkönen (2016, p. 9), in the campus management context, the 
landscape level forces create pressure on university practices’ status quo. This 
dissertation proposes that the status quo of the campus environment system has 
altered, for example, in the way the spaces are developed, what is the supply of spaces, 
how the spaces are used and their time of use. According to Harrison and Hutton 
(2014, p. 48), the LL approach has been employed to develop spatial models for 
universities. Many campuses have required adaptations to meet the demands set by 
these higher-level changes, as showcased in the “building boom” and retrofits 
internationally (Whitton, 2018; Nenonen, Eriksson, et al., 2016). Hence, rather than 
interpreting the LL approach as a ‘landscape-level development’ itself, it is seen as 
the new regime of campus development. 
In Finland, the series of space developments across universities, i.e., 

demonstration projects (Nenonen et al., 2015), showcase reconfiguration pathway (Geels 
& Schot, 2007), where sequences of multiple innovations happen within the regime 
with the symbiotic niche innovations adopted into the regime to solve local problems, 
leading to a new regime developing from the old. The developments in pedagogics 
and digital LEs have incrementally been developed and slowly adopted within the 
regime of university institutions during the last decades. The built environment of 
the campuses transitions continuously, but the development of spaces has dragged 
behind the development of pedagogy and technology (Haapamäki, et al., 2011); most 
likely, a contributing factor has been the longevity and natural stability of the built 
environment (Geels & Kemp, 2007). However, for example, the COVID-19 
pandemic forced a sudden, almost overnight adoption of digital LEs throughout the 
system globally in the spring of 2020, reminiscent of the pathway of technological 
substitution (Geels & Schot, 2007). 
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2.2.3.2 Regime of a university campus 

Here, the LL approach is seen as the new regime to design and develop campuses, 
and the campus and the activities of its actors are the socio-technical systems in 
transition. Applying STT theory to university campuses, the main actors of the 
system are the academic community and campus users, i.e., students, staff, and 
visitors, but also, e.g., the developers, facility managers, and city administration 
representatives. In the campus context, the system entails the campus design and 
buildings, faculties, and disciplines (Rytkönen, 2016). According to Schmidt III & 
Austin (2016), buildings are not only systems formulated of components, but 
systems of representations outlined in composition and experienced in perception. 
Thus, a building is always bound in the evolving context, and defined by its 
performance (what the building is for), the human experiences (use) and the 
perception it creates (aesthetics). (Schmidt III & Austin, 2016.)  
The architecture creates the platform for activities, the boundaries and 

connections, separations and integrations, and the amount of hierarchy between 
spaces (Dale & Burrell, 2008; Weinfurtner & Seidl, 2018). In other words, spatial 
configuration contributes to the creation and continuity of social relations (Sailer & 
Koutsolampros, 2021), and they are influenced by patterns of circulation, copresence, 
co-awareness, and encounters (Wineman et al., 2009). Then again, “architecture 
continues to be defined in response to a brief, defining each space for a particular sub-function or 
activity” (Schmidt III & Austin, 2016, p. 48). These conventions are typical of the 
regime.  
Certain ambivalences encounter when employing the scales of the MLP in the built 

environment context. The system, i.e., the measurable context of the campus, and 
the regime, i.e., the conventions of campus development, are challenging to separate. 
Together with the brief, the design guidelines and practices, building rules and 
regulations can all be seen as a part of the regime of how campuses are developed, 
but they are also a part of the measurable system.  
The built environment can also be interpreted to consist of three nested levels: 

the buildings, the spatial configuration and the space. Therefore, in addition to the 
landscape-level developments existing on the external, global macro scale, the idea 
of the macro scale of the MLP can be interpreted as the campus and the LL. In other 
words, within the university, the macro scale would entail the campus(es) and its 
buildings, as in the ACAD model (Carvalho & Yeoman, 2018), but it would also 
entail the relation of buildings to each other and the spatial models suggested by 
Harrison & Hutton (2014). Figure 2.5 presents the adaptation of macro, meso and 
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micro scales into the campus LL. In campus management, the macro scale entails 
strategic solutions (Rytkönen, 2016), and the social environment would entail 
‘Organisational forms’ (Carvalho & Yeoman, 2018), i.e., the 
administrational/management structures, such as (academic) community and study 
fields. On the campus macro scale, the digital environment would be, e.g., supply of 
campus-wide Wi-Fi and university-provided digital platforms for learning. In the 
renewed regime of LL, the macro scale would entail campus-wide sharing of spaces 
across disciplines and flexible campus designs. 
Then following this logic, the meso scale would consist of the configuration of 

spaces, the relation of configurations to each other, and the variety of learning spaces 
and their provision. Here, the physical environment, i.e., the material form of space, 
creates the physical boundaries and is intentionally designed to respond to 
functionality needs (Dale & Burrell, 2008, p.7; Weinfurtner & Seidl, 2018). 
Furthermore, all dimensions of the physical environment influence ‘the quality of 
student experience’ (Harrison & Hutton, 2014, p. 48), and in the meso scale, the 
social environment would consist of the faculty communities and spatial practices 
that are created in the interaction between people and place (Dale & Burrell, 2008, 
p.7; Weinfurtner & Seidl, 2018; Peltonen, 2011), and can be seen entailing the 
boundaries of administrated space, that for example, allow or inhibit user alterations 
on physical spaces (Peltonen, 2011). According to Carvalho & Yeoman (2018), the 
meso scale entails the ‘use of space’. As a part of this scale, the use of (learning) 
spaces is generally influenced by the allocation of spaces and joint booking systems. 
Here, the Distribution strategies (Dugdale, 2009) would cover the Centralised and 
Focused solutions as opposed to whole campus-wide sharing. 

Figure 2.5 Campus Learning Landscape adapted into Multi-Level Perspective 
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2.2.3.3 Niche-level developments in the campuses 

Niche-level innovations continuously occur in the interaction between people, spaces, 
and technology with the possibility of changing the regime (see a similar discussion 
in Poutanen, 2021). The STT relates to the built environment through the idea of a 
faster tempo of niche-levels associated with the tempo of people’s daily lives. 
According to Rytkönen (2016), the regime of the university campus has been 
challenged from the niche innovations direction by cross-organizational, 
interdisciplinary projects, thematic knowledge, and communal practices. These are 
enhanced by the provision of informal learning spaces (Poutanen, 2021). The niche-
level innovations consist of approaches and experiments intended to respond to the 
needs of the contemporary university communities (Rytkönen, 2016). The micro 
scale entails the Distributed solutions of Distribution strategy (Dugdale, 2009). 
The LS literature widely acknowledges the dynamic relationship between space 

and practice (Cleveland & Fisher, 2014; Dovey & Fisher, 2014; Temple, 2014b; Boys, 
2011). So, the ‘spatial practices’ are also as a part of this scale. In the physical 
environment of the campus context, niche-level innovations can be interpreted as 
changes to uses and space, e.g., novel ways of using spaces or appropriations of 
existing spaces to novel uses. (Poutanen, 2021) For example, the small-scale space 
alterations to existing situations can alter the atmosphere of their host location and 
support the learning community and activities by creating places and freedom to use 
the spaces (Poutanen, 2018; Tevaniemi et al., 2015). Noteworthily, the metaphor of 
niches entails more than the dynamic relationship between space and practice, as 
both are also influenced by, e.g., legislation, safety issues and technology. 
The niche-level can be construed to include the user experiences and 

interpretations (Peltonen, 2011) that happen in the mind of an individual (Poutanen, 
2021) and fuse the material and cultural aspects (Dale & Burrell, 2008; Weinfurtner 
& Seidl, 2018). However, the niche-level is not equal to an individual experience, but 
an individual is a part of the organisational sub-system and an actor in it (Poutanen, 
2021).  

2.2.4 Built environment, scales, and tempo of changes 

The MLP enables structuring the various LL aspects into interconnected levels to 
benefit the development and design of the campus environment. However, adopting 
the MLP model into the built environment is slightly problematic as the scale and 
tempo of the changes in BE differ from that of the initial setting of the STT theory. 
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Firstly, in BE, the changes are usually slow, which also enables stabilising the regime 
(Geels & Kemp, 2007, p.443). Secondly, as discussed above, the scales of the MLP 
model differ from those in the built environment, such as campus, building, and 
space (Poutanen, 2021). Additionally, the LL approach highlights the flexibility but 
remains ambivalent on how the campus buildings possibly limit the flexibility, 
thereby also the transition into LL.  
This dissertation aims to contribute to the development of the physical campus 

and indirectly its adaptation strategies in terms of efficient use of facilities (Dugdale, 
2009; Harrison & Hutton, 2014; Nordquist & Laing, 2015; den Heijer, 2011; 
Marmot, 2014), and therefore, it is necessary to define further both the adaptation 
possibilities of buildings and the focus of this dissertation. Thus, this part discusses 
further the context in the light of adaptable architecture (e.g., Schmidt & Austin, 
2016; Brand, 1994; Duffy, 1990) and how it relates to MLP. Adaptable architecture 
refers to the capacity of a building to accommodate changes in its context over time 
to maintain its value (Schmidt & Austin, 2016). That is related to the purpose of 
buildings as a resource employed by organisations and individuals to achieve their 
goals (Duffy, 1990). 
As stated, in STT, the levels change in different tempos, creating diverse 

transition processes (Geels & Schot, 2007). The built environment context is not 
different in this matter. Changes happen in different parts, scales, and aspects of the 
system (Brand, 1994; Schmidt & Austin, 2016) that lead to the transitions of the 
campus in different timeframes (Poutanen, 2021). For buildings and their 
architecture to sustain over time, time itself should be seen as a core design variable 
(Duffy, 1990; Pelsmakers et al., 2020; Schmidt & Austin, 2016). According to Dale 
& Burrell (2008), time is embedded in social, spatial, and embodied experiences. 
Recognising this denotes that time also creates multiple experiences, and architecture 
expresses ideas of a particular time attached to the material environment (Dale & 
Burrell, 2008). However, the legitimacy of these ideas may change over time. The 
design and redesign of spaces answer an individual organisation’s needs and changes 
in institutional conditions. (de Vaujany & Vaast, 2014) Each adaptation task is 
complex and unique, as buildings are always bound to their context and influenced 
by multiple stakeholders on different aspects (Schmidt III & Austin, 2016). 
Additionally, research has indicated that adaptations are mainly conducted on non-
building, e.g., user reasons rather than obsolete building systems (Kamara et al., 
2020). 
Based on adaptability literature, Pelsmakers et al. (2020) divide the nature of the 

change in the built environment by the cyclical (day/night, weekly, seasonal) and 
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linear (short- and long-term) time dimension (Figure 2.6), where cyclical changes are 
influenced by social and societal drivers and linear by climatic and energy drivers. 
The cyclical and linear time frames reflect each situation’s political, economic, social, 
technological, environmental, and legal relationships (Schmidt III & Austin, 2016, 
p.45). According to Pelsmakers et al. (2020), mixed-use adaptability responds to cyclical 
time frames, and multi-usability and hybrid use enable it. For example, allowing 
different functions to overlap and to be shared, thus adapting the building more 
passively through functionality solutions. In contrast, the ‘active changes’ to the 
buildings are physical adaptations that increase with the linear timeframes. These 
spatial and ecological adaptability approaches transform and de-construct the building 
to accommodate changes by structural modifications. (Pelsmakers et al., 2020.) 

Figure 2.6 The ecological, spatial, and mixed-use adaptability approaches and the time dimensions, 
adapted from Pelsmakers et al. (2020). 

 

The pace of changes and the building permanency differs between building types. 
Dynamic buildings, such as offices, healthcare, and schools, are more likely to change 
than stable building types, such as museums or governmental buildings (Schmidt III 
& Austin, 2016). In the campus context, the cyclical changes are the day-to-day 
changes users carry out in furniture layouts of flexible spaces. As an organisational 
space, the weekdays differ from weekends, even though students and staff have 
access to the campuses 24/7. Seasonal changes are remarkable as an academic 
institution follows semester cycles. Thus, the cyclical changes mainly connect to 
human activity. The linear changes are more permanent, transforming spaces to 
adapt to new uses, e.g., an academic library into a language learning centre or 
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transforming facilities to accommodate external stakeholders. In other words, the 
organisational changes seem to be ‘linear’ and consecutive.  
The ‘Buildings as Layers’ model (Brand, 1994; Schmidt III & Austin, 2016; Duffy, 

1990) provides an approach to separate the tempos of the possible changes within 
buildings. According to Brand (1994) and Schmidt III & Austin (2016), different 
building parts are like layers with different life cycles. In this dissertation, the layers 
enable operationalising the STT further in the BE to inspect the campus Learning 
Landscape from a student perspective systematically. Concerning the LL and the 
STT, this dissertation focuses on the so-called core layers because they directly 
influence the users, space, and activities. 
The ‘Buildings as Layers’ model was initially developed by Brand (1994), based 

on Duffy’s (e.g., 1990) idea of life cycles, and further developed by Schmidt III & 
Austin (2016). The model separates and categorises a building into a set of 
interdependent layers that change in different timeframes. These layers are 
connected, but the more they are connected, the greater the difficulty and cost of 
adaptation. (Schmidt III & Austin, 2016, p.55) The Brand’s model (1994) comprises 
six layers, stuff, space plan, service, structure, skin, and site. The model by Schmidt III & 
Austin (2016) expands it to eight layers by adding social and surroundings layers (Figure 
2.7). 
According to Schmidt III & Austin (2016, p.55), the innermost social layer consists 

of human-related issues, e.g., the individual, workgroup, department, branch, and 
organisation. The next layer, the stuff, entails the components and objects inside a 
space, such as furniture settings, and the layer’s timespan is from 1 day to 1 month. 
The stuff is within the space plan layer that, in turn, comprises the components that 
define the spaces the users inhabit. The layer’s timespan is 3-30 years. (Schmidt III 
& Austin, 2016; Brand, 1994) These three layers and their physical components have 
the shortest lifespan and are the least connected to the other layers. Therefore, these 
layers can accommodate user-driven changes in a faster cyclical tempo. (Poutanen, 
2021; Schmidt & Austin, 2016). In contrast, the site layer is eternal (Schmidt III & 
Austin, 2016). Regarding the building, the most extended lifespan is on the structure 
layer from 30 to 300 years. Then again, the services layer is the most dependent and 
the reason for hindering changes, with a lifespan of 7 to 15 years. The skin’s lifespan 
is 20 years, whereas the structure’s is 30 to 300 years. (Brand, 1994; Schmidt III & 
Austin, 2016). Both the structure and the services layers increase the regime’s stability 
in the built environment (Poutanen, 2021). 
In built environment, the building, with all its layers, is the system that changes 

in various timeframes, and the regime is the design and development that alters the 
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system (or not). In other words, the layers create different timeframes for the system 
changes and thus also influence the regime change. This dissertation construes that 
niche-level innovations emerge in the core layers of the building. Those layers are 
the most unstable; the changes are fast, and their scale is ‘subordinate’ to the other 
layers. Concerning the scales of MLP and university institutions, the changes in the 
social layer occur in all three levels: niche, regime, and landscape. The stuff and space 
plan layers are a part of micro- and meso scales. One can state that at the niche-level, 
the spaces become places, for example, in user empowerment of using the spaces. 
According to Schmidt III & Austin (2016, p.155), in the stuff layer, the social origins 
of change are associated with tasks or users that, in turn, are supported by equipment 
and furniture in the physical environment. Other social causes of change, such as 
activity and operations, affect the spatial arrangement in both the stuff and the space 
plan layers. Then again, changes in ownership affect the functions in the space plan 
layer. (Schmidt III & Austin, 2016, p.155.) 

Figure 2.7 Buildings as Layers adapted from Schmidt & Austin (2016). 

 

The difference between STT and adaptable architecture is that the latter examines 
what kind of changes are allowed for within the system of a building. In contrast, 
the STT theory focuses on why and how one (larger) system transitions into another. 
The focus is primarily on the effects of internal, small-scale changes. (Poutanen, 
2021) However, in buildings, the continuous management of physical space is 
typically handled at a low organisational level, whereas the more extensive changes 
are conducted at a high, strategic level that is often strongly related to changes in a 
physical setting (Gustafsson, 2006). In other words, in the built environment, major 
transitions are usually conducted top-down, but minor renewals are organised more 
often. Hence, the niche-level is less permanent, but changes and innovations are 
faster in the core building layers. (Poutanen, 2021) For example, a singular 
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experiment on space may remain light, but a series of experiments create a more 
substantial impact over time (Peltoniemi et al., 2017). 
The transitioned campus and its social causes of changes influence mainly the 

three core layers of social, stuff and space plan. However, it is essential to acknowledge 
that the other layers, such as services and structure, naturally influence these layers and 
the possible adaptations on university premises to meet the on-campus LL approach. 
Additionally, the campus is usually a multi-building environment. Therefore, the 
adaptation of campus should also consider the different ages of buildings and their 
adaptation possibilities. Nonetheless, the core layers are the user interfaces, where 
the organisational space aspects occur, and the users have direct power and impact. 
These layers reciprocally influence users, and the users influence those as they are 
the fastest and easiest layers to change (Poutanen, 2021; Kamara et al., 2020). They 
also allow less expensive experiments in the built environment, as evidenced by the 
successful small-scale developments (Poutanen, 2021; Nenonen et al., 2015), while 
in the more permanent layers, such as the structure layer, the experiments would be 
higher risk and expensive. Thus, this dissertation focuses on the core layers, 
excluding structural, longer-term layers from inspection. 
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3 METHODOLOGY 

“Theoretical interrogations of space provide us with ‘ways of thinking’ about the complexity of 
educational environments and activities, while more context-driven studies generate the practicable 

knowledge that can influence how we seek to configure our learning spaces and practices.” 
 (Lamb, Carvalho, Gallagher, & Knox, 2021, p. 5) 

This subchapter first discusses the research approaches related to the main aims, the 
research design, and the general research process. It then describes the collected data 
and the chosen methods, including their application in each study, illustrated with 
the study-specific research processes. 

3.1 Research approach 

This dissertation aims to inspect a campus Learning Landscape from the student-
user viewpoint in a case study. Through theory, the first sub-aim is to understand 
and define the dimensions of the LL entity and its key characteristics. The second 
sub-aim uses empirical research to describe and investigate the entity, its key factors, 
and its locations from the perspectives of supply and preferences on campus 
premises. Through a combination of theory and empirical research, the third aim of 
this dissertation is to structure the theoretical and empirical findings into a model to 
support the design and development of the multi-user and multi-building entity. 
While embracing the theoretical, ontological, and epistemological differences 

between different fields, Ellis & Goodyear (2016) call for research and practice in 
the (emerging) field of LSs to define the relationship between spaces and learning. 
This would help identify the dynamic interrelation between the physical and virtual 
environments and between the learning activities and outcomes. For more inclusive 
and coherent representations of LSs, firstly, they highlight the activity of all 
stakeholders to provide support for learning, including architects, designers, 
teachers, and the agency of the students. Secondly, they highlight LS researchers’ 
activity that constructs, e.g., theories, hypotheses and models. According to Ellis & 
Goodyear (2016, p. 174), LS literature overall suggests that “the structure of learning 
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space involves mutually shaping interactions between different kinds of nested learning spaces (i.e. 
spaces within spaces) and different kinds of nested learning purposes”. They argue that the 
purpose of the LSs, both physical and virtual, and their interconnection are fulfilled 
if they support students’ experiences that promote understanding and learning 
outcomes. In other words, the LSs and learning are indirectly associated and not in 
a direct or causal relationship. 
This dissertation, founded on the above motivations and assumptions, evaluates 

the context of this research, the campus premises as a socio-technical system (Geels, 
2002; Geels & Kemp, 2007; Geels & Schot, 2007) consisting of physical, social, 
digital, and experienced environments (e.g., Nenonen, 2005). It examines the extent 
to which the case campus premises represent the LL approach’s ideals by measuring 
the congruence between the supply and demand of spaces (as students’ preferences) 
as an output of systemic change. The aim is to benefit the briefing, development, 
and design of learning spaces on HE campuses. Thus, this research is within the 
fields of human-centred architectural design and learning spaces. It can be 
interpreted as related to the theory of Space Syntax, i.e., the social logic of space 
introduced initially by Hillier & Hanson (1984) and the field of organisational space 
(e.g., Dale & Burrell, 2008), addressing the relationship of individuals and 
organisations. The dissertation can also be seen as linked with real estate and facility 
management (e.g., den Heijer, 2011) and environmental psychology (e.g., Vischer, 
2008), addressing an individual’s relationship with the environment. 

3.1.1 Mixed Methods Research 

According to Groat & Wang (2002), architectural research is conducted within 
various paradigms or systems of inquiry. Reminiscent of the development within 
organisational and management theory (Cunliffe, 2011), Groat and Wang  (2002) 
argue that architectural research has developed beyond the dichotomy between 
quantitative and qualitative research, i.e., objective versus subjective. Instead, many 
researchers combine both, representing a full range of ontological stances. Following 
Creswell & Creswell’s (2018) guidelines, this research employs mixed methods 
research and combines quantitative and qualitative data sets in a case study.  
The mixed methods designs are based on the idea that all methods have 

weaknesses and biases (Creswell & Creswell, 2018). According to Saunders et al. 
(2019), mixed methods designs are a branch of multi-method research. The 
difference is that the first integrates quantitative or qualitative data sets, but the latter 
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uses multiple methods without mixing both the quantitative and qualitative data sets. 
Creswell & Creswell (2018, p.215) highlight that one characteristic of mixed methods 
research is that the data sets are integrated in the analysis either through a. merging the 
data, b. explaining the data, c. building from one database to another, or d. embedding the data 
within a larger framework. The reasoning includes that, e.g., two different databases 
could enable explaining the other and exploring different issues than the other 
(Creswell & Creswell, 2018).  
The primary mixed method designs include convergent, explanatory sequential and 

exploratory sequential mixed method designs (Creswell & Creswell, 2018). Integrating 
the data is also the motivation for this dissertation to employ convergent mixed method 
design (Creswell & Creswell, 2018), as the merging of supply with preferences enables 
the inspection of the phenomenon from different viewpoints impossible to achieve 
without the merger. This dissertation can also be interpreted to benefit from building 
from one database to another. Furthermore, the data is also embedded within a larger 
framework. The value of mixed methods is in achieving a more comprehensive 
description and evaluation of the topic. Figure 3.1 presents a simplified version of 
the dissertation’s convergent mixed method design adapted from Creswell and 
Creswell (2018). 

Figure 3.1 An adaptation of Convergent Mixed Methods Design (Creswell & Creswell, 2018) to this 
dissertation 

 



 

81 

3.1.2 Ontologies 

Creswell & Creswell (2018) highlight four main ontologies: postpositivism, 
constructivism, transformative and pragmatism. Saunders et al. (2019) state that 
philosophical positions of pragmatism and critical realism are often associated with 
mixed methods designs. For mixed method research, pragmatism enables the liberty 
of both quantitative and qualitative assumptions, and the worldview emerges from 
actions, situations, and consequences instead of pre-set conditions or commitment 
to any system of philosophy (Creswell & Creswell, 2018). Instead, the world is 
interpreted to be always conceived in multiple ways (Timmermans & Tavory, 2012). 
Due to this, the methods guide the research study. The pragmatists choose the 
methods “because they will enable credible reliable and relevant data to be collected to address the 
research problem” (Saunders et al., 2019, p. 181).  
According to Timmermans & Tavory (2012), pragmatist ontology allows theory 

construction as an interplay between prior theories and empirical findings and, 
through this process, to develop a refined theory. In addition, ontologically, this 
dissertation partially adopts a social constructivist worldview as it also interprets the 
nature of reality as multiple and socially constructed (Cunliffe, 2011; Groat & Wang, 
2002), where research relies on the participants’ experiences in the studied situation 
(Creswell & Creswell, 2018). Constructivist research also focuses on specific contexts 
where humans work (Creswell & Creswell, 2018; Groat & Wang, 2002), such as how 
students share LSs.   

3.1.3 Epistemologies 

The epistemology and the approach to theory development are generally divided into 
deductive, abductive, and inductive (Saunders et al., 2019; Creswell & Creswell, 
2018). Deductive logic is ruled by a pre-set theory, hypothesis or tentative idea, and 
the results either demonstrate or falsify the rule. On the contrary, inductive reasoning 
seeks to describe and understand the context without a pre-set theory beginning with 
the collected evidence and, through the analysis, aims to formulate a more broadly 
applicable theory often associated with qualitative research. (Timmermans & Tavory, 
2012; Creswell & Creswell, 2018; Saunders et al., 2019; Blaikie, 2010.) While 
quantitative research designs are commonly associated with positivism and deductive 
approaches, the link is increasingly less exclusive (Saunders et al., 2019). The 
deductive process also requires active decision-making by the researcher, and in turn, 
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inductive reasoning is influenced by the beliefs and views of the researcher, thereby 
also prior theories (Rinehart, 2021; Timmermans & Tavory, 2012).  
Furthermore, the inductive strategy aims “to establish descriptions of characteristics and 

patterns” (Blaikie, 2010, p. 84). Blaikie (2010) states that inductive strategy is suitable 
to answer questions of ‘what’ but is limited to ‘why’ questions, unlike deductive 
strategies. Blaikie (2010, p.83) continues that inductive strategies focus on 
establishing patterns of association between phenomena. According to Timmermans 
and Tavory (2012), constructing theoretical ideas based on empirical findings is a 
crucial pathway for conceptual innovation in social sciences. However, the pure 
inductive approach may prevent the researcher from building on an existing theory 
and, vice versa, the deductive approach from developing a new theory. 
(Timmermans & Tavory, 2012) Aligned, Blaikie (2010, p. 139) introduces Wallace’s 
idea of research as a cyclical process, where the theory and research should be 
combined to provide an explicit link between them. In the cyclical process, the 
researcher continuously alternates between the inductive strategy of theory 
construction and the deductive strategy of theory testing (Blaikie, 2010, referring to 
Wallace 1971, 1983; de Vaus 2002). 
The epistemology of this dissertation follows the cycle of inductive and deductive 

logic to respond to the above-presented aims (Blaikie, 2010; Saunders et al., 2019). 
The theory construction allows the development of frameworks, measures, and 
testable theoretical positions through iteration between the rich empirical case data, 
emerging theory, and later related literature (Eisenhardt & Graebner, 2007; 
Timmermans & Tavory, 2012). Following the above and Blaikie’s (2010, p.140) 
arguments, this research was initiated with inductive literature and data analysis, and 
a complex trial-and-error process led to testing and refining the theory. Thus, it is 
founded on an in-depth analysis of LS and LL literature and a combination of 
existing theories to interpret the phenomena of the campus LL. 
In other words, the existing theories were found to only partially explain the 

phenomena during the process, as surprising results also emerged in an inductive 
approach. This dissertation can be construed to test the LL theory on the case 
campus, and based on the findings of the empiric research, it refines the LL theory 
further and develops a model for sharing the multi-user and multi-building context. 
Thus, the dissertation process entailed moving between theory and data and 
formulating new ideas based on them. Furthermore, depending on each sub-study, 
the emphasis varies between deductive and inductive approaches following the cycle 
of theory construction and testing and the mixed method design. These studies 
usually focus on ‘what’ and ‘how’ (Creswell & Creswell, 2018), simplistically in this 
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dissertation as ‘what is the supply’ and ‘how it is experienced’. Table 3.1 presents the 
research aims and approaches. 

Table 3.1 The research aims and corresponding approach 

RESEARCH AIM APPROACH RESEARCH APPROACH 
1. The LL Dimensions Theoretical Inductive, qualitative 
2. The Campus LL Supply Empirical Inductive and deductive, qualitative & 

quantitative 
3. The Campus LL Preferences Empirical Inductive and deductive, qualitative & 

quantitative 
4. The Preferred Campus LL Locations Empirical Inductive and deductive, qualitative & 

quantitative 
5. The Refined LL Model & Matrix Theoretical & 

Empirical 
Inductive, qualitative 

3.2 Research design: a case study 

This dissertation examines the campus Learning Landscape through a case study. A 
case study is defined by its scope and features from other research designs (Yin, 2014). 
As suggested by Yin (2014), the scope of this dissertation is an empirical inquiry that 
examines a contemporary phenomenon in depth and within a real-world context, 
specifically in a situation where the boundaries between examined phenomena, i.e. 
the Learning Landscape approach, and its context, i.e., the campus premises, are 
difficult to separate. The features of this case study likewise follow Yin’s (2014) 
definitions: Firstly, an in-depth inquiry considers multiple features that result in many 
variables. Secondly, this research employs multiple sources of evidence and 
combines data in a triangulating manner. Thirdly, the dissertation is founded on the 
prior theories that have guided the data collection and analysis (Timmermans & 
Tavory, 2012). 
Case studies aim at expanding and generalising theories, but they are not samples 

that aim generalisation towards populations (Yin, 2014). According to Yin (2014), 
the main distinction is between the single and multiple-case study designs. This 
research focuses on a single-case embedded design (Yin, 2014), the case campus 
premises and allocated preferences. Yin (2014, p. 51) outlines five rationales for 
selecting a single-case study: critical, unusual, common, revelatory, and longitudinal, of 
which ‘critical case’ would be critical to the chosen theory. Following Yin, the 
rationale for selecting a single-case rather than a multiple-case design is that the case 
campus can be seen as representing a “critical test of a significant theory” (Yin, 2014, p. 
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51); in this dissertation, the ideals of the LL approach. This selection seems aligned 
with Patton’s theory-based sampling, where the case represents a theoretical construct 
(Patton, 2002, p. 243). 
Additionally, limiting the study to a single-case embedded design allows one to 

examine a relatively wide case with different embedded units of analysis (Yin, 2014), 
even though the employed quantitative methods can then be interpreted to be based 
on the purposeful data selection (further description of data selection in Chapter 
3.4). This dissertation’s two units of analysis are the supply of spaces and the 
(preferences of the student) users. Moreover, previous literature can be interpreted 
as a third unit of analysis in formulating the main findings. This research employs 
the notions found in literature as the units of analysis to an extent but is required to 
innovate with them to operationalise related variables for clarity (Yin, 2014). 
According to Yin (2014), the embedded case study design can also entail sub-units 
in more than one level, and it is essential to bring the findings from the sub-unit 
levels back to the level of the case. Here, following the mixed method approach 
(Creswell & Creswell, 2018), the units of analysis are combined to analyse the case 
in three distinct scales, and the fourth unit of analysis is the three levels thereby 
formulated: the preferred buildings, clusters, and spaces. Furthermore, the 
boundaries of the case (Yin, 2014) are limited in time to the contemporary campus 
situation, in the sample to the supply of spaces students have access to, and in terms 
of the users limited to the students of the case campus.  
Compared to LS literature, Beckers et al. (2015) conducted a cross-case 

comparison of LSs between different buildings within a specific field. Likewise, 
Dovey and Fisher (2014) have compared clusters across schools. Instead of cross-
case comparison between certain-sized units, this dissertation focuses on a single 
case campus representing multiple fields. This approach allows a comprehensive 
analysis of a vast campus supply while simultaneously allowing an in-depth analysis 
of the plans in different scales and, overall, a more comprehensive situation of 
campus premises concerning the main RQ than focusing on, e.g. certain-sized units. 
This limitation to a single case campus also enabled the inclusion of, e.g., micro-scale 
analysis factors, such as furniture arrangements, as a part of the multi-level 
inspection. Initially, the idea was to compare two campuses, but given the depth of 
the analysis, this was evaluated as too laborious within the limits of a dissertation. 
As said, the real-life context has enabled ‘testing’ the LL approach instead of, e.g., 

conducting research by design on theoretical LS solutions. The focus is also 
narrowed to the campus premises supplied by the university instead of the whole 
city as a provider of LSs (as defined by Ellis & Goodyear, 2016). However, the role 



 

85 

of the campus in relation to the other places of LL is also examined (Chapter 5), as 
described earlier. 
The proposition of the possible richness of the case is empirically measured from 

various perspectives, e.g., the quality of the supply and the amount of changed or 
newly built spaces (Chapter 4). Both the property owner and the university have 
actively developed the campus premises (further described below). The case is seen 
representing similar campus developments elsewhere in Finland and Europe. For 
example, the author is aware of Aalto University's and its library services' 
development of premises on various scales and similar developments in NTNU 
Trondheim in Norway. Furthermore, the selection is also based on the knowledge 
of the case, as the author of this dissertation has had an active role in some of the 
developments (some of which are reported in Kangas & Poutanen (2018), Poutanen 
(2015) and Poutanen & Syvänen (2014)), as well as the easy access to the spaces to 
revisit and confirm findings, which has enabled the analysis of a vast complex.  
The case campus data were collected cross-sectional (Saunders et al., 2019) and 

retrospectively. The first set of empiric data (cross-section on preferences) was 
gathered in 4-5/2018, the second data set (retrospective inspection of the supply of 
spaces) during 6/2019-2/20, and the convergence of data sets was created during 
4/2022-2/2023. Here, retrospective refers to the campus data collected cross-
sectionally at a single point in time, but earlier adaptations to the spaces were mapped 
to the data set. The ongoing transition process was also evidenced during the analysis 
of the data as some changes to the physical environment were already conducted 
during the short time distance between the collection of the two data sets. 

3.2.1 The context of the research and description of the case campus 

The case campus is in a medium-sized city in Finland, and the campus is relatively 
young, as it was founded in 1973 with the erection of the first building (Häikiö, 
2015). The host university is the second largest in Finland after the 2020 merger of 
the universities (the former University of Tampere and the former Tampere 
University of Technology were merged into Tampere University). The campus is 
multi-disciplinary but defined by the technology fields and laboratory-based research 
and education. 
In Finland, the university campuses outside the capital region were mainly 

founded in the latter part of the 20th century. In comparison, approximately one-
third of the European campuses were established in the 1960s or after, and more 
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than half of the European campus premises are older than 50 years, creating a need 
for improving, e.g., their functionality (den Heijer & Tzovlas, 2014). In 2009, as a 
part of the university law reform (Ministry of Education, 2010), University Properties 
of Finland Ltd (SYK) was established by separating it from the government-owned 
Senate Properties and since then, SYK has owned most university campuses and 
buildings outside the capital region (Suomen Yliopistokiinteistöt Oy, 2023). In this 
model, together with the government, these universities are collectively both owners 
and tenants of the SYK. The model has allowed other services and facilities to enter 
the campuses. Since its foundation, SYK has both renovated existing premises and 
constructed new buildings, including the case campus10. 
The case campus represents a typical modernist mid-century campus 

development originally outside the city centre. The history of the campus is tied to 
the neighbourhood that surrounds it. A design competition was organized for the 
satellite city and the campus area to be included in it in 1967. The starting point for 
the location of the campus was to secure the growth of the new university. (Häikiö, 
2015) As den Heijer (2011) has stated, the cities have grown close to the campus, 
changing their relationship to the surrounding urban structure and ‘internal’ situation, 
as is the situation in the case campus as well.  
The case campus consists of buildings from different decades11, and the premises 

have been adapted in various manners with contemporary retrofits of facilities and 
extensions, as well as a new building from 2015 (results of analysed changes are listed 
in Chapter 4). The SYK and the university seem to have actively developed the 
premises. SYK has conducted a series of changes and a new building (Nenonen et 
al., 2015; Nenonen, Niemi, et al., 2016), and the former university launched a 
learning environment program for university community members to ideate and 
develop existing practices and spaces. After the university merger, the campus 
development was launched as a project to create a facility program (Campus 
Development, 2019).  
In total, the university has reduced the amount of space it rents from the SYK, 

which has brought other actors to the campus, e.g., kindergarten, comprehensive 
school, and corporate offices. Some of the campus buildings and parts of the 

 
10 Some of these developments are documented in Nenonen et al. (2015) and Nenonen, Niemi, et al. 
(2016). 
11 Here are listed the buildings, still in use by the university (pseudonym in parentheses): First building 
(K) was completed in 1973, 2nd (S) in 1978, 3rd (P) in 1983 and extension in 2006, 4th (R) in 1984 and 
extension in 2003, 6th (F) in 1995, 7th (T) in 2001, 8th (X) in 2002 and extension in 2013 and 9th (A) in 
2015 (Häikiö, 2015). 
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buildings have been majorly developed, significantly altering their spatial 
configurations. Also, many minor developments have been created in teaching 
spaces, lobbies, and corridors with special learning environment funds from the trust 
of the previous foundation university. The many adaptations imply that the campus 
and its premises have responded to the LL approach, and the spaces can be 
interpreted to represent both ‘conventional’ and ‘contemporary’ LS solutions. In this 
research, the spaces from different eras, and the original, the newly built and the 
adapted spaces are treated and valued equally in the analysis (mapped in Chapter 4). 
The case campus is open for all internal users 24/7 with an access card. Most LSs 

are part of a centrally managed space reservation and allocation system, except for a 
few specialised spaces still administrated by faculties. Also, many of the recent LS 
developments are openly accessed by the students. In general, teaching occurs in 
allocated teaching spaces, not in the academic offices, which is why they were 
narrowed out of the analysis. 

3.2.2 The case campus layout 

The case campus consists of seven educational buildings. The pseudonyms for the 
buildings are A, F, K, P, R, S and T, with additional non-educational building X 
(Figure 3.2). The buildings were initially organised in a “U”-shaped format 
(reminiscent of American campus ideals) with a “green” centre. This was 
intentionally broken by the erection of the new building A in 2015. On the other 
hand, building A replaced a large parking area and thus emphasised the character of 
the green campus park. Noteworthily, all the buildings are connected with indoor 
bridges that follow the main circulation route and allow easy indoor access between 
buildings. This likely influences the students’ use of space and creates a strong 
hierarchy on the campus. Due to the terrain shapes, the main circulation route is on 
different floors between buildings. For example, in Building T, the main circulation 
is on the 1st floor (i.e., ground floor), while in Building S, the main circulation is on 
the 2nd floor (i.e., 1st floor). Large lecture halls are mainly located along this main 
corridor. 
The campus is accessed from all directions, but one of the main directions is from 

the west side, where the main road, the neighbourhood centre and bus stops are 
located. On the other hand, students going to Building K may exit the bus on the 
south side of the campus. Noteworthily, a significant number of student housing is 
located around the campus, allowing residents of these apartment blocks to 
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approach the campus from all directions. In addition, parking lots are scattered 
around the campus. Thus, it is not easy to define a single main direction of approach. 

Figure 3.2 The case campus master plan (in north-south direction) 

 

3.3 Research process 

This part presents the general research process of the dissertation following the 
cyclical inductive and deductive analysis process (Blaikie, 2010) and the convergent 
mixed methods design (Creswell & Creswell, 2018). Initially, neither the LL approach 
nor the notion of ‘sharing’ was the focus and were found following the cycle of 
inductive and deductive logic by reflecting on different conceptual and theoretical 
frameworks during the analysis, coding and memo writing, statistical analysis, as well 
as revisiting the data. In this dissertation, each of the studies has influenced the other, 
and the analyses were implemented in iterative phases, as Figure 3.3 presents.  
First step: The first step of this study can be seen consisting of the pre-knowledge 

and conceptualisations that the author of this dissertation had prior to and have 
influenced the research approach of this dissertation (see Poutanen, 2021; Poutanen, 
2018; Kangas & Poutanen, 2018; Poutanen, 2015; Poutanen et al., 2015; Tevaniemi 
et al., 2015; Syvänen et al., 2014; Poutanen & Syvänen, 2014). 
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Second step: The second step was the collection of the quantitative and qualitative 
data on students’ preferences through a Soft-GIS questionnaire to map the preferred 
campus locations and reasons for use (i.e., Chapter 5), and the first qualitative 
content analysis round of the data together with a research assistant. However, this 
step indicated a need for an in-depth analysis of aspects related to the campus 
premises and LSs in general, leading to step 3. Furthermore, step 2 revealed the 
complexity of the topic, the richness of uses, experiences and considerable variation 
on preferred places and their scales, thus sparking interest in what is available for the 
students on the campus in general, leading to step 4 and later to step 7. 
Third step: Thus, a qualitative content analysis was conducted on LS literature 

covering trends for the design and development of campus premises (Chapters 2 
and 7). This step led to the first constructs of the Matrix in several iteration rounds 
and entailed the formulation of preliminary LS analysis factors (Chapter 4). Step 3 
revealed that surprisingly few studies examine the entire campus, i.e., the supply of 
spaces, their key dimensions and factors, nor the different scales of the physical 
context. 
Fourth step: Steps 2 and 3 together led to step 4, which employed the qualitative 

and quantitative content analysis (Blaikie, 2010) and the mapping of the whole supply 
of spaces available for student-users in a case campus context and their (adaptation) 
status (Chapter 4). This step resulted in the initial version of the LS typology 
(Chapter 4.3 results). 
Fifth step:  Step 5 entailed a qualitative re-analysis of the preferences collected in 

Step 2 (Chapter 5) and the formulation of the Chapters 5.3 and 5.4 results, the 
Activities, and the Main Quality Dimensions. 
Step six: Step 6 included the statistical analysis of the campus supply data and the 

results in Chapter 4.4. It also consisted of refining the earlier qualitative findings of 
the campus supply and resulted in the final version of the shared LS typology and 
the related analysis factors (Chapter 4.3 results). 
Step seven: Step 7 focused on integrating the campus supply and preference data 

and the analysis of Chapter 6 Preferred Campus Locations results qualitatively and 
quantitatively in an iterative process. In this step, Chapter 6.3 results, i.e., the 
Clusters, were initially formulated qualitatively, but the inadequacy of the results to 
describe the Clusters led to their further analysis in step 8. 
Step eight: This step concentrated on the statistical analysis of the spatial 

configurations of the Clusters and their qualitative reanalysis. The Justified Plan 
Graphs were first formulated to the campus supply data based on the preferred 
locations data, and secondly, the formulated graphs were analysed both 
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mathematically and diagrammatically. The step resulted in the final version of the 
typology of the Clusters and the results of chapter 6.3. 
Step nine: The step fulfilled the Chapter 5 Campus Preferences results with the 

descriptive statistical analysis of the Chapter 5.2 results.  
Step ten: A novel theoretical insight for sharing the multi-user and multi-campus 

context was developed during the earlier analysis steps. The insights were finalised 
into the Model (Chapter 7.1) in this final step. The step also included integrating the 
results based on the literature and the campus supply and preference data to create 
the final version of the Matrix (chapter 7.2), thus embedding the data within a larger 
framework. 

Figure 3.3 Process of the dissertation 

 

3.4 Research methods, data collection and analyses 

This part presents the research design in detail, the retrieval of main data and material 
sets with the analysis processes of each study. The mixed-method research employs 
both qualitative and quantitative methods (Creswell & Creswell, 2018) and multiple 
sources and chains of evidence to ensure construct validity (Yin, 2014). The aim is to 
ensure external validity by using theories in the single-case study (and by sampling a 
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rich case for theory testing). Additionally, the case studies need to follow rigorous 
procedures to ensure reliability through the consistency and repeatability of the 
procedures. (Yin, 2014) Hence, this dissertation aims to describe the procedures in 
detail below. As this dissertation mainly focuses on describing and refrains from 
making causal explanations regarding the quantitative data, the internal validity 
questions are not applicable (Yin, 2014; Blaikie, 2010). Table 3.2 presents each aim, 
corresponding study, and related research questions to respond to the main RQ. 

Table 3.2 The research questions and corresponding studies 

CORRESPONDING STUDY RESEARCH QUESTIONS 
The LL Dimensions 
The Refined LL Model & Matrix 

RQ 1: What are the dimensions of contemporary university campuses according to 
literature? 

The Campus LL Supply 
(“Campus Supply”) 

RQ2: What are the typology and supply of learning spaces on a case campus? 

The Campus LL Preferences 
(“Campus Preferences”) 

RQ3: What are the students’ preferences on learning space supply on a case campus? 

The Preferred Campus LL 
Locations  
(“Campus Locations”) 

RQ4: How are the learning space preferences distributed on case campus premises? 

The Refined LL Model & Matrix RQ 5: What are the refined LL dimensions and model to describe the contemporary 
campus premises from supply and preferences viewpoints? 

According to Yin (2014), in a single study, the real advantage of using multiple 
sources of evidence is converging lines of inquiry. Patton (2002) defines four types of 
triangulation that contribute to the verification and validation of qualitative analysis: 
1. Data, 2. Investigator, 3. Theory, and 4. Methodological triangulation. 
Triangulation allows testing consistency between approaches and sensing various 
real-life nuances for deeper insight (Patton, 2002), p.556). This dissertation can be 
interpreted to employ all four approaches to an extent. Data triangulation employs 
various data sources (Patton, 2002), and the data collection of this dissertation varies 
according to each approach and the richness of the studied context.  
The dissertation created three data sets to match the three main aims. It first 

collected two data sets, the supply of spaces (“Campus Supply) and the preferences 
on them (“Campus Preferences”), both of the sets containing qualitative and 
quantitative data. The third data set was formulated by merging the supply and 
preference data sets into a new data set of Campus Locations. The merger enabled 
comparing the supply with the preferences. Chapter 5 Campus Preferences 
benefitted from the Investigator triangulation as different evaluators qualitatively 
analysed the preferences and the preferred spaces during site visits (Patton, 2002). 
In all of the studies, the Theory triangulation is present as the data has been analysed 
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with different perspectives of various theories (e.g., LL, sharing, MLP). Also, 
Methodological triangulation is present in all studies due to the various quantitative 
and qualitative analysis methods (Patton, 2002). Table 3.3 presents each study, data 
collection methods, related analysis methods and the data. 

Table 3.3 Studies, data sets, data collection and analysis methods and data 

Study DATA 
COLLECTION  

ANALYSIS METHODS  DATA / MATERIAL 

The LL 
Dimensions 

Snowballing Literature review / Qualitative 
content analysis on Atlas.ti 

Influential campus 
development studies from the 
mid-2000s 
Learning space literature 

The Campus LL 
Supply 

Retrieval of 
CAD plans,  
site visits, 
observations 

Qualitative and quantitative content 
analysis on plans in ArchiCAD, 
Coding the preliminary typology on 
plans and tabulating the 
observations into an Excel 

Coded cad plans in an 
ArchiCAD document, tabulated 
Excel document, supply 
observations 
Field notes, photographs 

Retrieval of 
CAD plan codes 
and statistics  
into Excel 

Tabulation and descriptive 
statistical analysis in Excel 

Coded cad plans in an 
ArchiCAD document 
Plan analysis statistics in an 
Excel document  

The Campus LL 
Preferences 

Soft-GIS survey 
 

Descriptive statistical analysis in 
Excel  
 

Survey statistics in an Excel 
document 

Qualitative content-analysis on the 
Soft-GIS survey in Atlas.ti 

Open-ended responses in 
Atlas.ti document 

Retrieval of 
CAD plans,  
site visits, 
observations 

Qualitative content analysis on 
plans in ArchiCAD/ Coding of cad 
plans with preferred locations 
retrieved from the Soft-GIS survey 

Coded cad plans with preferred 
locations in ArchiCAD 
document 

Qualitative content analysis on 
plans  

Coded printout plans, field 
notes, photographs 

The Preferred 
Campus LL 
Locations 

N/A Tabulation of the merged supply 
and demand statistics & descriptive 
statistical analysis in Excel 

Combination of the plan 
analysis (supply) and survey 
(demand) statistics in an Excel 
document  

“Preferred 
Locations”: 
Buildings 

N/A Qualitative content analysis on 
plans in ArchiCAD and site visit 
observations  

Coded cad plans in an 
ArchiCAD document 
Field notes, photographs 

“Preferred 
Locations”: 
Clusters 

Creating 
Justified Plan 
Graphs in 
ArchiCAD  

Mathematical Justified Plan Graph 
analysis in Excel  

JPG analysis statistics in an 
Excel document 

Diagrammatic analysis of Justified 
Plan Graphs in ArchiCAD 

Justified Plan Graphs diagrams 
in ArchiCAD document 

The Refined LL 
Model & Matrix 

 Qualitative content analysis Literature 
The results from the studies 
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3.4.1 Methodology of the Study “The Campus LL Supply” 

The goal of the first empirical study, “Campus Supply” (Chapter 4), is to inspect the 
transition of the campus into representing the ideals of the LL approach by defining 
the supply and distribution of LSs. It first aims to establish the key factors to describe 
the campus LSs from students’ perspectives and from the viewpoint of sharing spaces. 
Secondly, it aims to create a LS typology based on the factors. The typology 
formulation includes renaming the spaces to entail the ill-defined contemporary LSs 
by employing shared attributes across types to define the whole supply in ‘equal’ 
terms. Thirdly, this study aims to evaluate the extent of the change in spaces 
statistically and, fourthly, the distribution of LSs on the case campus.  
To respond to the aims, the Campus Supply Study employs plan analysis on the 

campus supply of spaces. As van der Voordt et al. (1997, p. 67) have stated: “Every 
floorplan may be regarded as a reflection of the goals and activities of the users as interpreted by the 
architect”. However, whole campus layout studies seem rare; thus, methodological 
developments for suitable plan analyses also seem scarce. Space Syntax offers a 
robust collection of methods to study the relationship between architectural space 
and organisational behaviour (Ostwald, 2011; Sailer, 2010). It focuses on 
architectural space as relational and topological rather than, e.g., dimensional 
(Ostwald, 2011), i.e., the focus is on the configuration of spaces (Sailer, 2010). Thus, 
another approach is required to analyse the characteristics of spaces for typology 
creation. The advances in machine learning have accelerated the development of 
multiple methodologies that automatically extract information from architectural 
floor plans on given annotations, such as walls, doors, and windows (Pizarro et al., 
2022). However, in LS literature, the plan analyses seem ambivalent in their 
operationalisation tools, and for this, the aim was also to establish the analysis factors 
as they were found insufficient prior to the analysis. 
Outside LS literature, according to van der Voordt et al. (1997), creating a 

typology of qualified design solutions requires Comparative Floor Plan Analysis 
(CFA) to be conducted in iteration with Post-Occupancy Evaluation (POE). CFA 
focuses on finding similarities and differences and includes “spatio-functional 
configuration of building layout” and “room characteristics”, while POE includes, e.g., “social-
cultural values”, “behavioural mapping”, “users' preferences”, and “users' satisfaction”. In CFA, 
the analysed room characteristics would be form/measures, boundaries, relations, 
finish/furnishing (when information is provided), functions and control. (van der Voordt 
et al., 1997, pp. 69-70) However, the only operationalisation tool van der Voordt et 
al. (1997, p. 76) provide is for the boundary quality of the room with seven analysis 
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scales from “Open connection without any separation” to “Closed and permanent partition”, 
and “Two rooms a distance apart”. Indeed, boundary quality has been emphasised across 
the literature (e.g., Wineman et al., 2009; van der Voordt et al., 1997; Weinfurtner & 
Seidl, 2018). 
In their review of methods for learning environment evaluation, Cleveland & 

Fisher (2014) conclude that despite many attempts, the assessment methods are in 
their infancy and would require further development. Furthermore, as the plan 
analyses of LSs seem rare, the methodology behind the analyses is not always stated 
(e.g., Jessop, Gubby, & Smith, 2012) nor the factors influencing the formulated 
typologies. Interestingly, Zhang et al. (2022) have employed space syntax in a campus 
building to create informal LS classifications by indicating the differences in LSs by 
their centrality, convenience, visual accessibility, and sense of territory. Employing CFA, 
Beckers, van der Voordt & Dewulf (2015) have compared the layouts of HE 
buildings from different institutions within a specific field. Based on the purpose-
process-place model by Duffy, Craig & Gillen (2011), they have developed a 
conceptual framework for CFA that employs the four categories of the classroom, 
collaborative, individual study, and informal learning settings. While this is one of the rare 
examples of creating a plan-based approach to investigate the alignment between 
space and use, the factors behind the analysis seem ambivalent.  
Similarly, Oliveira (2016) fails to address how the six space types were formulated 

in an otherwise comprehensive study to address students’ preferences for library 
spaces. The types imply boundary quality, intended use and group sizes to determine the 
space. Employing a visual method of analysing photographs, Yeoman & Wilson 
(2019) focused on furnishing changes in a case study space, examining positive 
proximity and reduced visual perception to a teaching point. Harrison & Hutton 
(2014, referring to DEGW, 2008) introduce a taxonomy of future learning settings 
that consists of group size, boundary control, technology provision, ability to reconfigure space 
and ambience. 
Based on the literature review, the methodological approach formulated by 

Dovey & Fisher (2014) for LSs analysis of schools was found to provide an approach 
to operationalise the analysis tools also in the HE premises. They first formulated ‘a 
typology of student-centred pedagogies’, including the setting size and the activity. 
Secondly, they classified LSs into 1. Classroom, 2. Commons, 3. Streetspace, 4. 
Meeting area, 5. Fixed function, and 6. Outdoor learning. Thirdly, they analysed the 
spatial configurations based on boundary qualities (open, openable, closed) and 
connections (doorways, openable walls, interpenetrating space, main entry).  
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Therefore, inspired by Dovey & Fisher (2014) and the above literature, this study 
employs a systematic (comparative floor) plan analysis. It can be interpreted as 
qualitative content analysis, specifically visual document analysis that aims at 
objective content analysis through an inductive (and partially deductive) process 
(Blaikie, 2010). In other words, the qualitative content analysis on plans was initially 
guided by the theories and specific aspects, i.e., ‘predetermined codes’ (Creswell & 
Creswell, 2018). However, the analysis process highlighted the differences in the 
school environment typology presented by Dovey & Fisher (2014). The pedagogies 
and activities, access, ownership, boundaries, and the limits of ‘clusters’ differ and 
are more complex in HE.  
The predefined aspects were further developed through the analysis process, and 

new analysis aspects were added that can be interpreted as ‘surprising codes’ or 
‘codes of conceptual ideas’ (Creswell & Creswell, 2018). Thus, this study creates an 
extended analysis framework based on the analysis and the literature more broadly. 
The aspects were formulated into the key factors of shared learning spaces with 
related scale measures to benefit systematic typology formulation, and they can be 
interpreted as themes and categories in the qualitative content analysis. The identified 
patterns, categories and themes allow the researcher to construe the findings into 
typologies (Patton, 2002). According to Patton (2002), typologies present qualitative 
comparisons as alternative ideal types. They are founded on the interpretation that 
reaches beyond descriptive analysis and thus requires the researcher’s training. In 
architecture, the plan drawings are a shared language between the profession, and 
the author of this dissertation has a long experience both as a researcher and a 
designer. Following the cycle of induction and deduction, the qualitative data 
produced quantitative data and identified features for testing (Creswell & Creswell, 
2018; Blaikie, 2010). The descriptive statistical analysis allows evaluation of the 
distribution of LSs on campus. The data formulation and its analysis process are 
described in detail below. 

3.4.1.1 The Data on the Campus LL Supply 

The plan analysis employs computer-aided design (CAD) plan drawings that create 
the first main part of the empirical research material of the dissertation. The case 
university permitted the plan drawings to use in the Soft-GIS questionnaire and the 
analysis. Similar permission was provided by the University Properties of Finland in 
2018. The drawings were mainly in DWG format, apart from a major development 
in building P only available in PDF format. All the DWG and PDF plans were 
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imported to ArchiCAD software, and the PDF plans were drawn into a vector 
format. The employer of the author provides licence to the ArchiCAD educational 
software. The data also consists of archival documents, i.e., space lists retrieved from 
the university online systems ‘Resource booker’ and ‘timetable.tut.fi’ (data retrieved 
2019 and 2020). The archival document information was confirmed with a theme 
interview12 with a key informant, the university’s space service expert person, Sari 
Vienola (interview conducted 12.6.2019). The Supply Data also consists of graphs 
and tabulated data retrieved through the plan analysis. The statistics were created 
using the ArchiCAD Zoning List tool that provides the quantifiable data of the 
analysed spaces, their areas, floor and building locations. 
The sampling pools of Study Campus LL Supply consist of all campus spaces 

evaluated to be accessible for the students. The pool was collected following a non-
probability sampling technique (Saunders, 2012) and is based on space reservation 
systems and the space labels present on the plan drawings, which were verified and 
extended during on-site visits. All the identified spaces were visited to give a 
comprehensive view of all seven buildings for the in-depth plan analysis. The site 
visits took place in the summer of 2019. Field notes and furniture were annotated to 
printouts of plans. Together with pictures, they were later employed to confirm, e.g., 
furniture sets.  

3.4.1.2 Formulation of the key factors and the LS typology  

The process employed the following iteration rounds and data collection: 
The first round of the analysis. The analysis employed the booking system information 

to define the spaces into ‘bookable’ and ‘non-bookable, open access’. First, the 
analysis examined the spaces that are part of the central booking system and reserved 
for curriculum (educational activities), followed by all other spaces evaluated as 
accessible to students. In ArchiCAD, the plans were annotated with the ‘Zone’ tool 
to allocate each identified space type with a code (Figure 3.4). The Zone tool enables 
the creation of different codes for the zones and the calculation of the area of the 
zone. ArchiCAD also enables the creation of spreadsheets of all the allocated zones. 

 
12  The author formulated themes and pre-set questions that prompted follow-up questions and 
comments. The interview focused on the accuracy of the resource booker list and other space-related 
information. 
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These spreadsheets were taken later in the analysis to Microsoft Excel for descriptive 
statistical analysis. 

Figure 3.4 Example of analysis CAD drawing with zone codes of space types from Study 1 

 

The site visits enabled inspecting and verifying the location of the space in the larger 
context and the spatial configuration, as well as the ‘access’ (e.g., boundary quality, 
access in time) and the ‘ownership’ qualities of the space, e.g., concerning the nature 
of the community sharing the facility. For clarity, the research laboratories were 
narrowed out from the analysis, even though students may have occasional 
education sessions in those. 
Simultaneously with ArchiCAD coding, each space was systematically coded and 

tabulated to an independent file of Excel Spreadsheets, accompanied by analysis 
aspects and field notes. The tabulated aspects included: the building, the label, and 
the name provided in plans, the allocated number of users (if possible), preliminary 
space type, if the space is part of the curriculum (yes/no), community allocation 
(yes/no), pedagogy (formal-informal), along some other plan information (e.g., 
furniture settings) and observations. Tabulation of each space also entailed coding 
of analysis aspects by Dovey & Fisher (2014): ‘access type’ (open, openable, closed)), 
functional boundaries and connections (doorways, openable walls, interpenetrating 
spaces, main entry), visual boundaries (e.g., transparent wall). A preliminary typology 
of LSs was created that was refined from the Dovey & Fisher typology as the analysis 
highlighted differences between education levels. 
The second round of the analysis. After the formulation of the preliminary typology, a 

second round of analysis was conducted, and additional spaces were added after 
confirmation in site visits. As the first round of analysis proved the initial space 
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typology by Dovey & Fisher to be partially inadequate, this study also questioned the 
initial analysis aspects. As an outcome of this second round, a new set of systematic 
factors were formulated loosely based on theory, such as Weinfurtner & Seidl (2018), 
Brinkø et al. (2015), Dovey & Fisher (2014) and Dugdale (2009). This step was 
followed by additional coding of spaces on plans and the independent Excel sheet. 
The final formulated analysis factors are presented in Chapter 4.2. 
The third round of analysis. A third round of analysis was conducted to ensure the 

typology formulation. It included evaluating and re-coding some of the spaces and 
clarifying types. The outcome of the third round is the final typology presented in 
Study the Campus LL Supply, Chapter 4.3. 

3.4.1.3 Quantitative analysis of the space types 

The second part of Study “Campus Supply” focuses on quantitative research. The 
research employs descriptive statistical analysis and indicates means, standard 
deviation and range of scores (Creswell & Creswell, 2018). The aim was to describe 
the character of each type and their significance on the whole on-campus LL 
provision through their distribution. Statistical data was retrieved from the 
systematic plan analysis conducted in ArchiCAD. These Excel sheets list all the 
coded spaces with the building and floor locations and sizes. The data were cross-
tabulated to study the distribution of the variables and their dependencies, illustrated 
in graphs. The lists were analysed in Excel using a Pivot table to compare the 
numbers of spaces and their measured areas and ratios, distributed according to 
floors in the graphs. Each space type was further examined by its room-m2 average, 
minimum, maximum and median size to show the variation within each type. 
Scatterplots were created to compare percentages of each type’s total count and size 
to examine the whole campus provision further. The results are presented in Chapter 
4.4. 
A similar analysis procedure was conducted on the presumed changes to the 

spaces. The above Excel list was filled with information on the changes based on 
observations and archival information (e.g. (Aihio Arkkitehdit Oy & SYK, 2020; 
Häikiö, 2015; Arkkitehtitoimisto Forssi, 2023). Each space was tabulated with 
information on the timeframe (year) and the type of condition and/or change 
(newbuilt, original, original/ extension, refurbished, repurposed, retrofitted). The 
lists were analysed in Excel using Pivot tables to compare the total numbers of 
changes by building and type of condition. The results are presented in Chapter 4.5. 



 

99 

3.4.2 Methodology of the Study “the Campus LL Preferences” 

The study “Campus Preferences” defines the student experiences on the campus LL 
through a preference survey. The focus here is on inspecting the qualities of the 
campus LL and sharing from students’ viewpoints. The first part of Study Campus 
Preferences examines the preference on campus over other places and defines the 
reasons for preferring campus in general. The second part aims to formulate the 
activities occurring in students’ responses. The third and main part aims to define 
the qualities of the campus LS preferences in general with reasons to prefer specific 
spaces. The study is inductive with deductive components. It employs both 
quantitative and qualitative data, but the main focus is qualitative content analysis 
(e.g., Patton, 2002) of the Soft-GIS survey open responses. 
The study can be interpreted to follow post-occupancy evaluation (POE). 

According to Vischer (2008), POE aims to define how certain environmental 
characteristics influence users’ (dis)satisfaction. The POE approaches have evolved 
from mere occupant satisfaction to evaluate the degree that the facets of the physical 
and social environment support the core activities of the users, i.e., evaluating space 
as a resource that supports the social environment. The latter enables assessing the 
users’ preferences and the building’s performance. The physical comfort provided 
by the building responds to the basic human needs of the occupants, while the 
functional characteristics and comfort of the space affect the users’ performance and 
the qualities of the place influence related satisfaction. Then again, psychological 
comfort includes a sense of belonging, ownership and control over the place that are 
equally important if on a more abstract level. (Vischer, 2008.) Van der Voordt et al. 
(1997) define the POE analysis scales for ‘social-cultural values’ as functionality, 
efficiency, aesthetics, privacy/social contact, identity, accessibility, safety, and adaptability. For 
example, the functionality would be measured by how a building supports the 
activities.  
Most of the POE research seems to benefit from questionnaires (Vischer, 2008) 

that define regularities among occupants by comparing responses in standardized 
questions (Zeisel, 2006). The survey design enables a quantitative description of, e.g., 
opinions of a population and provides answers to, e.g., descriptive questions 
(Creswell & Creswell, 2018). The survey design of this dissertation is specified below. 
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3.4.2.1 The Data on the Campus LL Preferences 

The second main part of the empirical research material of this dissertation was 
retrieved by conducting a Soft-GIS survey in the spring of 2018. According to Kahila 
& Kyttä (2009), Soft-GIS is geographical information system methodology that 
participates the users in studying the perceived quality of the environment. It is local 
and localized information generated through the interaction between the 
environment, individual and community. The Soft-GIS has been developed for 
community and urban planning scales (Kahila & Kyttä, 2009), also called public 
participatory GIS (PPGIS) (Huang et al., 2022). However, at the time of the 
dissertation survey, the map-based Soft-GIS was still somewhat scarcely applied 
survey type to the building scale. At approximately the same time, Soft-GIS was 
employed similarly in the Aalto university campus, Finland, but for employee 
preferences. Huang et al. (2022) have employed PPGIS to study safety in university 
campus environments, but not indoors. This dissertation acquired the licence for 
Mapita Maptionnaire administrated Soft-GIS online software 13 . The technical 
procedure to insert the plan files into the software required special knowledge14 as 
the geographical location information needed to be incorporated into the drawings. 
For easy readability, the CAD drawings were graphically treated in ArchiCAD. 
Following Creswell & Creswell’s (2018) guidelines on survey design, the 

population of the study are the students of the case campus due to the main RQ. 
The sample design follows a single-stage sample as the whole student population 
was accessed through email lists hosted by student unions, albeit no names of the 
individual were acquired. Hence, the participants were randomly sampled, and 
everyone had an equal opportunity to respond (Creswell & Creswell, 2018). 
Although responding was voluntary, the sample was self-selected, and no target size 
was determined. Along with the email lists, the survey was also administered at the 
beginning of certain teaching events in collaboration with a random selection of 
teachers at the university. All the survey questions were self-formulated based on a 
literature review on LSs in HE and on guidelines provided by Zeisel (2006) and 
Groat & Wang (2002). The survey was provided both in Finnish and English. The 
entire question set is provided in the attachments (Figure 10.1). 

 
13 The license was purchased with a research award granted by The Finnish Cultural Foundation 
(Suomen Kulttuurisäätiö). 
14 The special knowledge was provided by D.Sc. Anssi Joutsiniemi and Mapita Maptionnaire specialist 
Sakari Ellonen.  
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The survey asked students to “reveal your favourite places on the campus”, and the 
questionnaire set consisted of six parts. The first closed question set asked students 
to state their reasons for preferring campus facilities on a 5-scale Likert. The second 
part asked students to locate on the map with a pinpoint tool a preferred space “part 
of the curriculum”, e.g., a teaching space, accompanied by three open-ended questions 
on reasons to prefer the space. In the analysis, these are coded with the symbol “T”. 
The following three parts focused on the “outside curriculum, free of choice spaces”, i.e., 
“learning spaces”. In the analysis, these are coded with “L1”, “L2”, and “L3”. Each of 
these sets repeated the same format. First, the respondents were asked to pinpoint a 
preferred location on the map, followed by closed questions on reasons to prefer the 
space, with open-ended questions on each category. Each L1-L3 set asked 11 closed 
questions with ordinal category (questions 1-4), nominal category (questions 5-7) and 
interval category (questions 8-11). The final part of the questionnaire consisted of 
background information, asking, e.g., the study field. Student-respondents were also 
asked for their primary location for studying with two options, “campus” and “other, 
please name”.  
Before the survey distribution in early spring 2018, the number of enrolled 

students was approximately 789815. The number of respondents was 250, out of 
which N=146 respondents were included in the final analysis (82 males, 63 females, 
1 ‘other’)16. Therefore, the population is underrepresented (1,8%), making the results 
indicative. However, of the pinpointed choice locations altogether, 524 pinpoints 
were included in both the qualitative and quantitative analysis, out of which N=144 
were “curriculum spaces” (T) and N=380 “outside curriculum spaces” (L1-L3). Thus, this 
number of choice locations to the provision (N=348), combined with other means 
of confirmation (such as site visits and observations), can provide a general idea of 
the preferred locations.  
The survey enabled the collection of three kinds of data and material, 1. Statistical 

data, 2. Open-ended responses, and 3. Choice locations on plans. The statistical data 
consists of location choice preference between “campus” and “other place” and the 5-
scale Likert-scale statements on campus preferences. Unfortunately, due to an 
erratum, the L1-L3 ordinal category sets enabled respondents to choose multiple 
choices, thus representing a Likert scale. Therefore, the statistical analysis of the L1-

 
15 Based on the year 2017 information provided by the university. 
16  A number of 104 respondents were removed from the final analysis as no sufficient background 
information was provided or the responses were insufficient. The space-specific analysis included 
locations provided by 144 respondents. 
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L3 question sets was narrowed out of this dissertation. Instead, the focus is on the 
pinpointed locations. 
The benefit of the Soft-GIS survey was the pinpointed choice locations on maps 

and the open-ended responses. These are the primary information sources for the 
latter part of the Study’s qualitative analysis17. The open-ended responses were rich 
material for qualitative analysis and less time-consuming than acquiring qualitative 
material with other means, e.g., through interviews or observations. Also, they 
provided experience viewpoints from a larger body, albeit less in-depth than 
interviews. 
Some difficulties appeared with applying the Soft-GIS to the building scale. At 

the time of the research, the CAD plans were missing global location information; 
hence the location points were ‘dummy’, and the origin was zero. Also, the floor 
levels of the buildings were not readily adaptable to the software. Soft-GIS is 
developed for urban environments (projected as one plane), whereas campus 
premises often consist of multi-story buildings. However, the floor levels were finally 
enabled, and despite the difficulties encountered, the Soft-GIS survey allowed for 
collecting rich data sets that were otherwise difficult to gather. 
The CAD drawings were also employed in Study Campus Preferences to inspect 

the preference locations in plans. After the survey, the choice locations provided by 
the respondents in the Soft-GIS program were imported to ArchiCAD plan 
drawings. Even though Mapita Maptionnaire enables map analysis within their 
software, this manoeuvre was evaluated as benefitting the later stages of the analysis, 
for example, in comparisons of supply and preference data. Using the ‘Label’ tool, 
each of the pinpointed choice locations provided in the Mapita Maptionnaire 
software was coded into the appropriate locations in plans and floors in ArchiCAD. 
The code was accompanied by the respondent number and code of preference 
marked with layer and colour information: T1…TN = preferred “curriculum space” 
and L1, L2, L3 (1…N) for preferred “outside curriculum space” (Figure 3.5). 
Additionally, all the preferred locations were visited on-site for increased 

comprehension of the space and its relation to the surrounding location. The 
material consists of field notes in printouts and photographs of all the visited spaces. 
The site visits also clarified certain respondent statements, and concurrent site visits 
also allowed ‘verifying’ the popularity of the space, but also ‘immeasurable’ elements, 
such as atmosphere qualities (aural, visual) and other architectural elements. 

 
17 The map locations are also key data for the quantitative analysis of the Study of the Preferred 
Campus LL Locations in Chapter 6. 
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Figure 3.5 Example of CAD drawing with preference location codes from Study Campus Preferences 

 

3.4.2.2 Quantitative analysis of the questionnaire data 

The quantitative analysis of preference data aimed to evaluate if students preferred 
“campus” or “other place”, investigate the general reasons for preferring campus 
facilities, and calculate the respondent statistics. The data was calculated in Microsoft 
Excel Spreadsheets for descriptive statistical analysis with simple percentages 
(Creswell & Creswell, 2018). More comprehensive, e.g., correlational analysis, is 
narrowed to future studies. All results are presented in Chapter 5.2. 

3.4.2.3 Qualitative content-analysis of the questionnaire data 

The qualitative material of the questionnaire was analysed in three rounds with 
content-driven analysis, focusing on open-ended responses. The analysis also 
consisted of site visits and map locations, thereby including the architect-designer 
interpretation. The process was abductive, as previous literature has affected the 
analysis and the results.  
The first phase of analysis: Different from other parts of this dissertation, the first 

phase of the qualitative content analysis was conducted by two researchers. First, the 
open answers and spatial data were analyzed in the Atlas.ti software by research 
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assistant Sanna Peltoniemi18. The host university provided the software license. In 
the summer of 2018, the main author and the research assistant visited all the 
preferred locations after the first round of Atlas.ti analysis. Both researchers 
observed the characteristics and qualities of the spaces and compared those to the 
respondents’ observations. With the help of floor plans, the locations of the 
preferred spaces were examined to the main circulation, other buildings, and other 
adjacent spaces. Also, observations were conducted on their shape, area, height, and 
the boundaries of the space, such as walls and windows. In addition, attention was 
paid to the materials of the space, colours, lighting, and acoustics. Based on the 
interplay of the literature, the qualitative analysis of the open-ended responses, site 
visits, and experiences from the previous studies (e.g., Poutanen, 2015), the phase 
resulted in the first set of findings: general categories of the preferences, and the 
preferred spaces, as well as activities (main practices of uses). 
The second phase of analysis. Following the first phase, a second round of analysis 

was conducted in the Atlas.ti independently by the author of this dissertation in the 
fall of 2020. The phase benefitted from the first phase but resulted in reformulating 
the findings, i.e., the types of coded aspects and categories of the experiences. 
The third round of analysis. The third and final round of analysis focused on 

qualitative content analysis of the reformulated findings. At this stage, Atlas.ti codes 
were imported to paper format, and higher-level categorization was conducted by 
the author of this dissertation later in the fall of 2020. The process resulted in the 
final findings, i.e., the main activities with related factors, the preferred qualities and 
the drivers for space use. The phase also enabled pre-knowledge creation for the 
Preferred Campus LL Locations Study. 

3.4.3 Methodology of the Study “the Preferred Campus LL Locations” 

The Study “Campus Locations” aims to examine the different scales of the supply 
in the student experiences on the campus LL. For this, the study’s analyses combine 
and compare information from both Study Campus Supply, i.e., the shared LS supply 
and its distribution, with Study Campus Preferences, i.e., the student experiences. 
With the convergence of the supply and preference data, this study aims to define 
how the preferences are distributed across buildings, clusters, and spaces. Here, the 

 
18 The faculty at the time enabled this by awarding a grant to investigate the results to benefit the 
development of campus premises. 
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focus is on quantitative research and descriptive (comparative) statistical analyses 
informed by qualitative analysis of open answers and plans. The study also employs 
Justified Plan Graphs for mathematical and diagrammatic analysis (Chapter 6.4). 

3.4.3.1 Preface of the Study Preferred Campus LL Locations 

The preface for Study Campus Locations research was the statistical analysis of the 
distribution of the preferences across three different scales, and each is further 
examined in Chapters 6.3 Buildings, 6.4 Clusters and 6.5 Most Preferred Spaces. The 
analysis employs both the supply data, i.e., the coded CAD plans, allocated typology, 
spreadsheets, and tabulated data, and the preference data, i.e., the Soft-GIS 
questionnaire choice locations in ArchiCAD and in Excel spreadsheets (quantitative) 
and respondent open-ended answers (qualitative descriptions of preferred spaces). 
The results of the main distribution are presented in Chapter 6.2. 
In order to merge the data sets and to enable each sub-study analysis, the data 

sets were treated in the following manner for all analyses. The responses were 
allocated into three distinctive scales to examine the first hypothesis deriving from 
the considerable variation in the pinpointed locations. The identification between 
each scale was estimated based on the pinpointed locations and the description of 
the “name of the space” that the student-respondents were asked to provide in the 
questionnaire along the location. Locations referring to a ‘Space’ were coded 
accordingly and to a ‘Building’ if it clearly indicated so. When a response referred to 
an area with multiple different kinds of spaces in an “established” cluster of spaces, 
the response was allocated as a ‘Cluster’ as these only accommodate part of a 
Building in the case campus. The coding took advantage of the responses to the 
second open-answer question in unclear cases19. 
Another clarification of the data was conducted by limiting the responses per a 

preferred choice location to one (1) response, as some respondents had provided 
multiple tabs on a question set. The narrowing was conducted based on the open 
responses, i.e., the provided name for the location, by evaluating which tab linked 

 
19 “If the space you chose is a larger complex/ entity, is there a specific spot or place that you prefer 
to use? Could you describe this place, please: _ “. Generally, this question was narrowed out from the 
first round of quantitative analysis coding as it was asked in the questionnaire only after the 
respondents indicated their choice location preference. These more detailed open answers on 
preferences are included in the qualitative content-driven analysis in Study 2. 
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with the response. This process resulted in 523 (+1 outside campus20) responses 
included in the quantitative analysis entailing all three scales. 
The second stage consisted of combining the data sets by adding the information 

of the space types into the questionnaire responses in the scale of ‘Space’. The 
information utilized the formulated LS typology from Study Campus Supply. Instead 
of employing a generally approved typology, the following reasons were seen as 
benefitting this action. As justified in Study Campus Supply, the existing LS 
typologies are not able to describe in equal terms the shared use of the whole campus 
supply, hence not necessarily comparable in such preference study. Secondly, it 
enabled comparing the distribution of the spaces with the distribution of the 
preferences and also allowed examining if the contemporary LS types are highlighted 
in the student preferences (further investigated in Chapters 6.3, 6.4 and 6.5).  
During the above coding, some choice locations on spaces were identified that 

were not analysed as a part of Study Campus Supply. Nonetheless, it was effortless 
to allocate the appropriate LS type code for these spaces based on the location, the 
descriptive text provided by the respondents, and the Study Campus Supply space 
type’s descriptions. This process was estimated to support the employability of the 
formulated typology. Noteworthily, a small number of spaces had been removed 
from student use since the questionnaire distribution in 2018 and were not analysed 
as a part of the Study Campus Supply space analysis. Furthermore, the Excel sheets 
of the campus supply data were filled with codes of the building location. The 
building- and space-type-related information enables responding to the second 
hypothesis and inspecting the distribution of spaces across buildings, which was not 
the focus of Study Campus Supply. 
In the third stage of coding, the responses in the scale of ‘Space’ were further 

coded with cluster information. This was due to the third hypothesis about the 
importance of the adjacency of the spaces to the preferences. The coding of the 
‘cluster’ information is further discussed below. 

3.4.3.2 Sub-Study of the Preferred Campus LL Locations: Buildings 

The first Sub-Study to the Preferred Campus LL Locations, “Buildings”, originates 
from the Study Campus Preferences observation, and the aim is to formulate an in-
depth understanding of the role of the buildings in the campus context in students’ 

 
20 The main hall of a concert and conference centre in the city centre. 
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experiences. Thus, the study compares the overall distribution and locations of 
preferred LSs. The study employs descriptive statistical analysis and includes all three 
scales of preferences, Space, Cluster and Building, to examine the preferences per building 
in total and the distribution of LS preferences across buildings21. Additionally, the building-
specific analysis is informed by the qualitative content analysis of the questionnaire 
responses, site visits, observations, and plan analysis. 
The first analysis calculates the averages, medians, and deviations in percentages of 

the number of LSs per building and of room-square meters of LSs per building to illustrate how 
the provision of LSs in total is divided by the campus buildings. Secondly, scatterplot 
graphs illustrate cross-comparison of buildings a. in numbers of LSs to their m2’s, 
and b. in the total number of LSs to preferences of LSs. The results are presented in 
Chapter 6.3. 
The second analysis focuses on in-depth analyses of each building. The evaluation 

is divided into three approaches: 1. The distribution of LSs within, 2. The preferences on the 
building, and 3. The quality and relation of the building on the campus. The distribution of 
LSs within buildings is presented in a scatterplot and compares the numbers of space 
types and their areas (in m2) in percentages. The distribution of LSs is then compared 
with the total campus LS supply; the building-related preferences are examined by 
the number and percentages of preferences per scale and LS type in a building. A 
qualitative analysis of the buildings follows the statistical analysis. The results are 
presented in Chapter 6.3.2. 

3.4.3.3 Sub-Study of the Preferred Campus LL Locations: Clusters 

The second Sub-Study hypotheses were also derived from the Study Campus 
Preferences observation of the emergent clusters and their preliminary type. This 
Sub-Study aims to identify all learning clusters of the on-campus LL in ‘equal’ terms. 
First, it categorises if the preferred spaces are part of a cluster or not and if they are 
part of an ‘established’ or ‘emergent’ cluster. Secondly, based on the locations of the 
preferred spaces, this study examines the related spatial configurations, extending 
the investigation to other than preferred spaces. The identified clusters are analysed 
in four parts: 1. Spatial configuration, 2. Functions, 3. Form, and 4. Location of the 

 
21 For building scale analysis, the spaces not analysed as a part of Study Campus Supply are not 
included in the total numbers per building as they had been removed from student use but are analysed 
as a part of the preferences. These are a small cluster of groupwork spaces in Building P and a Fixed 
Educational space in Building S. 



 

108 

cluster. The final step formulates the different types of Clusters in the case campus 
based on the scale, program complexity, and location. The findings are based on 
quantitative analysis of the preference data and Justified Plan Graph analysis on the 
spatial configurations, accompanied by a qualitative content-driven analysis of the 
preference data, site visits, and plan analysis. 
The first analysis phase follows a stepwise process responding to questions: 1. “Is 

the space part of a cluster? ” and 2. “Is the space a part of an ‘established’ of ‘emergent’ cluster?”. 
The process enables identifying the locations of clusters for further analysis. First, 
the locations of the preferred spaces are evaluated in plans and tabulated to the 
preference data Excel sheets (yes/no). A preferred location is counted as a part of 
an emergent cluster with the following selection criteria: 1. The space is not an outlier 
LS in the plan and has adjacent spaces that are either a. also preferred, b. dedicated 
to learning activities, or c. have similar functions as the preferred space, and 2. the 
open-ended answers stated the other facilities affect the preferred choice, e.g., nearby 
community space. (see Chapter 6.4.1) 
The second analysis phase further defines the established and emergent clusters. 

The mathematical Justified Plan Graph analysis (JPG) is employed to establish the 
number of clusters and their spatial configuration (scale, integration) and to define 
the location of each identified cluster (accessibility). The mathematical analysis is 
fulfilled with diagrammatical analysis to establish their functions and morphology, 
i.e., the types of spaces identified as a part of each cluster and the program’s 
complexity. Finally, all the analyses are combined to cross-compare and formulate 
the cluster types. 
The JPG method was chosen as the primary approach for the architectural 

investigation of the clusters. The JPG analysis is founded on the graph theory from 
mathematics and initially developed in the 1960s and 1970s to study architectural 
design, but it fully developed as a part of the Space Syntax theory and family of 
methods by Hillier and Hanson, as well as Penn and Peponis, from 1980s onwards 
(Ostwald, 2011). Space Syntax methods enable the investigation of the connection 
between spatial configuration and human behaviour, especially how specific 
parameters of the built environment influence different behaviour sets (Sailer & 
Koutsolampros, 2021). According to Sailer & Koutsolampros (2021), the Space 
Syntax theory treats ‘space’ as a complex network of interconnected parts consisting 
of spaces, and the meaningfulness of a space derives from its connection to other 
spaces. This assumption allows measuring a space’s importance, or centrality, in the 
whole complex. Methodologically, the axial and segment line maps focus on 
movement paths, the JPGs express the qualities of human co-presence, while more 
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complex analysis methods, e.g., visibility graphs, consider human visual fields. (Sailer 
& Koutsolampros, 2021) The JPG analysis best suits this sub-study. 
The JPG22 analysis investigates the space without a form and is based on a 

process where architecturally defined spaces are translated into a series of topological 
graphs that enable their mathematical analysis (Ostwald, 2011, p. 445). According to 
Hillier & Hanson (1984), the ‘concept of location’ and the ‘notion of distance’ are 
excluded. Instead, space has two critical qualities, 1. A capacity to differentiate from 
another space, and 2. A connection to another space, i.e., permeability. As per 
Ostwald (2011), in JPG analysis, the focus is on the number of spaces and their 
connections. It allows examining the relationship of spaces and their relative 
permeability or complexity, and thereby the utility, or commodity, of a layout 
(Ostwald, 2011). 
In Space Syntax, the two main theoretical constructs are 1. Connectivity, and 2. 

Depth, where the first is a local measure of the number of connections (accessibility) 
and the second a distance measure that describes the steps between a space from 
another (Sailer & Koutsolampros, 2021). According to Ostwald (2011), the 
architectural plans are typically first transformed into convex maps that illustrate 
selected configuration properties. The convex map identifies the spaces and their 
connections and eventually disregards the relative size, shape, location, and 
orientation of spaces in the layout (Ostwald, 2011). As per Peponis & Wineman 
(2002), in the JPG, the convexes23, i.e., spaces or labels, are treated as nodes and their 
connections as lines. The JPG is created by transforming the convexes into nodes, 
ignoring their size or shape. Neither the length of the lines nor the nature of the 
connection is recorded, only that the connection exists (Peponis & Wineman, 2002; 
Ostwald, 2011). Ostwald (2011) continues, the nodes are arranged into a graph and 
‘justified’ by their relative depth from a chosen starting point, i.e., a ‘carrier’. The 
depth is recorded with horizontal dotted lines representing the level of separation 
between nodes from the carrier at zero level (Ostwald, 2011).  
To define the number of clusters in the campus LL, i.e., the samples, the first step 

was to analyse the preferred locations on plans and formulate JPGs on each location. 
This sub-study follows the logic of the plan analyses conducted in Study Campus 

 
22  Peponis & Wineman (2002) call JPG analysis a “graph of connections”, while Sailer & 
Koutsolampros (2021) “convex maps”. According to Ostwald (2011), the many names of the analysis 
method over the years have, in part, prevented its employability. For clarity, this dissertation follows 
Ostwald’s (2011) naming of a justified plan graph (JPG). 
23 The convex is defined in mathematics as a form wherein a line drawn between any two points is 
contained within the space (Hillier & Hanson, 1984; Ostwald, 2011). 
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Supply and employs the supply data as the initial convex maps, where the labelled 
spaces were interpreted as nodes (Figure 3.6). 

Figure 3.6 Example of convex map of JPGs in plan format of a cluster 

 

In this study, the nodes represent the identified typologies, i.e., architectural labels, 
instead of traditional convex forms. Each space of all the samples, i.e., identified 
clusters, was first coded in plans with node information (e.g., “1” or “S”) and then 
extracted from the original plans and drawn into JPG format following rules by 
Ostwald (2011). The production of JPGs in this manner enabled simultaneous 
evaluation of the context, while the graphs would have been possible to produce 
automatically with special programs. All the final graphs are presented in Chapter 
6.4.2. For the analysis, three kinds of JPGs were produced: 1. JPGs with the first 
space when entering the cluster as the carrier (JPG1), 2. JPGs for diagrammatic 
analysis with functions (JPG2), and 3. JPGs for location analysis with the exterior as 
the carrier (JPG3). 

The mathematical analysis of the justified plan graphs 
The mathematical analysis was conducted on the JPG1s and JPG3s. The analyses 

were calculated in Microsoft Excel spreadsheets and followed the guidelines and 
expressions presented by Ostwald (2011). The first step is to evaluate the size and 
complexity of each identified JPG by recording the total number of nodes (K value) 
and the depth of each node relative to the carrier, i.e., how many levels deep the 
node is in the JPG (L value) from the carrier at level 0. These are presented in the 
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graph Table 6.16. The small K value indicates simple, and the higher value indicates 
a more complex spatial configuration.  
The second step is to calculate the total depths (TD) of the graphs relative to the 

carrier. According to Ostwald (2011, p. 452), TD is the sum of the number of 
connections between a node and all other nodes in the graph weighted by level L. 
Thus, TD is calculated by the sum of the number of nodes in each level (nx) 
multiplied by their L value. 
The expression for TD value is24: 

𝑇𝐷 =%𝑖
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The third step to evaluate the clusters is calculating their mean depths (MD). The 
MD is the depth of a node on average on the JPG. Thus, the higher the mean value 
is, the more isolated a node is compared to a node with a depth value below the 
mean. According to Ostwald (2011, p. 452), MD is achieved by dividing the TD by 
the total number of the nodes, K, and subtracting with one, i.e., without itself. 
The expression for MD value is (Ostwald, 2011): 

𝑀𝐷 =
𝑇𝐷

(𝐾 − 1) 

To allow comparisons between JPG sets, the TDs and MDs need to be normalised 
regarding their relative depth (Ostwald, 2011, p.452) 25. The fourth step calculates 
the Relative Asymmetry (RA) and integration (i) values to enable the comparison of 
clusters. According to Ostwald (2011), the RA reflects the isolation of the node, and 
i reflects the integration of the node in comparison to the whole JPG set, here the 
cluster. The RA normalises the range between 0.0 and 1.0, enabling the comparison 
across the sets. The RA calculation is repeated for all the nodes as carriers to evaluate 

 
24 The presentation of the mathematical form of the expression was corrected from the original source 
by D.Sc. K. Mela. In the analysis, the TD was calculated with the equation provided by Ostwald (2011, 
p. 452). 
25 It is also possible to compare configurations of different sizes with Real Relative Asymmetry (RRA) 
(Ostwald, 2011), but it was deemed not relevant here as the RQ is on the cluster types. However, this 
is found to be a suitable analysis for follow-up studies. 
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the most and least isolated nodes. The smaller the RA, the more integrated a node 
is.  
 
The expression for RA value is (Ostwald, 2011): 

𝑅𝐴 =
2(𝑀𝐷 − 1)
𝐾 − 2  

The integration value i is RA’s reciprocal and reflects the degree of integration of a 
node. The integration values are one (1) or over without an upper limit, and the 
higher the value, the more integrated a node is. (Ostwald, 2011, p.453) 
The expression for RA value is (Ostwald, 2011): 

𝑖 =
1
𝑅𝐴 

All the JPG sets were calculated following the above expressions and tabulated into 
tables (see appendix Table 10.7 for JPG1s and Table 10.8 for JPG3s complete 
records). The tables present calculations of all of the nodes in the JPG1s26 sets and 
the whole set mean values of TD, MD, RA, i, and K and L values. According to 
Ostwald (2011, p. 453), comparisons between JPGs with a difference of two to three 
K values are possible (e.g., 9 to 11). The JPGs were grouped accordingly and 
compared by their mean values. 
The JPG2s were employed in the second statistical analysis to define each 

cluster’s functions by calculating the identified space types in each spatial 
configuration. The nodes of the JPG2s were filled with the related LS type 
information. To compare the programmatic complexity of the clusters, the total 
number of LSs, i.e., K value, and the variation of functions, i.e., how many different 
types of LSs appear in each cluster, were tabulated and formulated into a graph. 
The mathematical analysis of the JPG3s aims to define the clusters’ locations in 

the campus context. The JPG3s measure the depth of the path from the main 
entrance to the cluster. According to Ostwald (2011), the main point of entry, i.e., 
the carrier, should be one node in JPG analysis, which is somewhat problematic in 
the case campus context. Here, the exterior was chosen as the carrier and is counted 
from the main entrances of each building and the closest side-main entrance when 

 
26 For JPG3s, see below for a detailed explanation. 
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applicable. Noteworthily, the exterior was treated as one (continuous space). Albeit 
this can be seen as artificial, it allows describing all the external connections (main 
entrances) as equal. In the case university with interconnecting interior corridors, 
this is seen as beneficial for equity between buildings and to limit the complexity of 
other corridor connections. I.e., the analyses excluded parts of the spatial 
configuration that are irrelevant in achieving the ‘start node’ of the cluster from the 
entrances. 
Formulating the JPG3s proved difficult in defining which label is treated as the 

‘start of the cluster’ node. For clarity, it was chosen as the label closest to the main 
entrance as it is also the carrier of the previous JPG analysis. Furthermore, when a 
cluster had two entrances on two floors, both entrances and their internal 
connections were recorded on the graph, but the label closest to the main entrance 
was chosen as the ’start of the cluster’ node. The analysis included the tabulation of 
the same equations as in the first analysis: mean TD, mean MD, mean RA, mean I 
and K value, and L value. The JPG3 analysis calculated and compared only two 
depths, the depth of the exterior as the carrier and the depth of the ‘start of the 
cluster’ node. 

Diagrammatical analysis of the JPG2s 
The JPG2s are interpreted diagrammatically. The diagrammatic analysis examines 

the visual form of the graph and enables identifying the morphology of the clusters 
and discussing their spatial distribution (Ostwald, 2011). The analysis focuses on 
visual configuration and choice routes that, according to Ostwald (2011), reveal 
possible visibility of either zoning or control system versus permeability or flexibility 
in the diagrammatic graphs of justified plans. Noteworthily, diagrammatic analysis 
depends on the interpretation and can be construed as qualitative content analysis 
(e.g., Patton, 2002). The interpretation of JPGs also depends on how the diagram is 
drawn, but interpretation also affects which labels are chosen as the carrier in the 
mathematical analysis, even if the interpretation is not as clearly present (Ostwald, 
2011). 

3.4.3.4 Sub-Study of the Preferred Campus LL Locations: Preferred Spaces 

The third Sub-Study, Preferred Spaces, examines the distribution of preferences 
between the space types, their supply, and their formality. The study employs 
descriptive statistical analysis and combines the preference data with supply data in 
the scale of Space. The preference data question sets are tabulated according to space 
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type to investigate the distribution of responses between the formal and informal 
spaces. Secondly, to evaluate the distribution of preferences between the space types, 
a scatter plot is created of percentages of preferences per space and the number of 
spaces per type. This evaluation is taken further by tabulating the LS types according 
to their typicality. Here, the preferences per space type are compared first with total 
preferences, i.e., preferences per space type of all preferences, and secondly, balanced 
with the representation of the LS type in campus by dividing the percentage of 
preferences per type by the percentage of the type from the whole provision. Lastly, 
the most preferred locations are established by cross-tabulating the number of 
preferences on space type with the study 3a building-location information. 

3.4.4 Methodology of the "the Refined LL Model & Matrix” 

The last part of this dissertation combines all the findings to respond to RQ5. The 
main results, i.e., the Model and the Matrix, were formulated through the 
convergence of findings from literature and the empiric studies. This process initiates 
from the analysis of the literature. The retrieval of the material is explained below 
with the analysis and structuring process of the Matrix. 

3.4.4.1 The Literature Review material 

This dissertation benefits from a literature review in multiple manners. First, the 
literature review was employed to create pre-knowledge on the subject matter and 
consists of relevant contemporary learning space and campus development 
literature, mainly peer-reviewed journal articles. It was retrieved throughout the 
dissertation process and to inform each research phase. The literature was collected 
through the university’s library’s search engine Andor, which provides access to 
several search engines and databases, and through internet search engines such as 
Google Scholar. Literature was searched for using keywords (e.g., “learning” + 
“space” + “higher education”) and by snowballing references of the most relevant 
literature. For example, Study Campus Supply employs the literature retrieved 
through the process as a part of the formulation of the key factors with the content-
driven analysis of the plan analysis. 
Secondly, the literature review was employed more systematically to benefit the 

theoretical framework later constructed into a Model and a Matrix, presented in 
Chapter 7. The initial stages of this dissertation date back to the first part of the 
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2010s when several influential research and campus development projects were 
published in an open-access format. These reports and books lay the original 
foundation for this dissertation, and include, e.g., Van Note Chism (2002), Jamieson 
et al. (2005), JISC (2005), JISC (2006), AMA Alexi Marmot Associates & haa design 
(2006), Oblinger (2006), SMG (2006), Temple (2007), DEGW (2008), Boys (2011), 
Pearshouse et al., (2009), Radcliffe et al. (2008), Souter et al. (2011), and Thody 
(2008). The literature was later accompanied by peer-reviewed literature. Thus, the 
material for the Model and Matrix consists of the reports of campus development 
projects and LS and LL literature, as well as STT and Buildings as Layers theories, 
accompanied by the results of this dissertation.  

3.4.4.2 Analysis process and formulation of the Matrix 

The Matrix was formulated with qualitative content analysis (e.g., Patton, 2002) on 
several iteration rounds based initially on the literature and later fulfilled with the 
findings of this dissertation. The analysis follows inductive logic. 
This dissertation’s Introduction and Theoretical Framework (Chapter 2 Learning 

Landscape Dimensions) review the literature study results. The initial composing of 
the matrix versions through the content analysis provided insights into the Studies, 
highlighted research gaps, and thus guided the formulation of their research 
questions. The identified aspects (themes, patterns) were incorporated and further 
developed as a part of the Studies. Thereby, the dimensions formulated in the Matrix 
are based on the mutual process between the literature and the findings formulated 
in the original studies of this dissertation.  
The analysis process consists of two main stages. The first stage was initiated by 

coding the influential campus development reports in the Atlas.ti program. The 
coding process enabled noting patterns and themes (Patton, 2002). The codes were 
imported to a Microsoft Excel Spreadsheet where the first versions of the Matrix 
were structured. The coding process also allowed for comparing which aspects have 
been implemented on the case campus, thus enabling, in part, the evaluation of how 
extensively the campus has transitioned. The initial versions of the Matrix were 
reformulated in nine rounds to clarify the categories and themes before the second 
stage of the analysis process. The iteration process entailed refining the aspects with 
additional literature on LSs, organisational space, and architecture. 
In the second stage of the analysis process, the ninth initial version of the Matrix 

was restructured with the findings and the insights deriving from the Theoretical 
Framework of this dissertation. This stage was conducted in paper format in several 
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iteration rounds. At this stage, the theoretical levels of STT/MLP were employed 
and enabled to thematize and structure the several dimensions. The second stage 
resulted in the Model formulation and, eventually, in the final version of the Matrix. 
The Model is incorporated in the Matrix by the theories of STT/MLP and Building 
as layers guiding the structure of the Matrix. The iteration process aimed at clarifying 
the dimensions, related categories, and aspects. The Model and the Matrix are 
presented in Chapter 7. 
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4 THE CAMPUS LEARNING LANDSCAPE SUPPLY 

“Not one single room (in the school) shall be named a ‘classroom’ or ‘auditorium’ or ‘seminal’, 
just realising that there is a sense to the realm of spaces where it is good to learn.”  

Louis Kahn 

 
This study examines the campus-wide supply of learning spaces and changes in the 
supply to evaluate the outcome of the possible transition to a campus Learning 
Landscape. The evaluation is founded on the notion of ‘sharing of spaces’. 

4.1 Call for defining a typology of shared learning spaces 

As reviewed earlier, especially in Chapter 2.1.1, the literature has established various 
typologies of contemporary LSs in HE. The typologies are mainly founded on 
pedagogy and its effects, such as formality, sociability, and group sizes. While these 
are valuable dimensions, many typologies imply that the space would determine its 
activities. Additionally, when considering the campus supply from the student 
viewpoint, the above dimensions are unable to measure the ‘contemporary’ LS types 
in equal terms with the established, more conventional LSs. For example, the 
movement through the space may define its use more than its (in)formality.  
Nonetheless, the use of organisational spaces influences their characteristics and 

what the space affords the user. Thus, this chapter claims that the dimensions of 
sharing spaces are more suitable than solely pedagogy or activity when examined from 
students’ viewpoint. For example, if one is allowed to use the space and how, when 
and if one can access the space. Brinkø, Balslev Nielsen & van Meel (2015) define 
these viewpoints of sharing as access and ownership of spaces in a different context. 
This chapter further claims that the sharing of spaces and shared ownership are 

not explicitly included in the previous LS studies, and thus, it still needs to be 
conceptually defined. The reason may be that few scientific studies have inspected 
the whole campus, its supply of spaces and their variety and ratio. The proposal of 
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this study was formulated iteratively on the previous LS literature and issues 
emerging during the research process. Initially, the student preferences to be 
discussed in the following Study Campus Preferences revealed the distribution of 
responses and the inadequacy of the current categorisations to describe the 
contemporary spaces and their uses in equal terms. 
Thereby, this study inspects the supply of LSs in a campus LL. The aim is first to 

inspect the notion of sharing in this context, define the related dimensions and 
factors for LS evaluation and formulate a typology of sharing-based LSs. In other 
words, the aim is to understand what is available for students on the campus that is 
shared with the whole community by sub-communities of various sizes or not shared 
at all. Secondly, it provides an understanding of one campus entity, rarely inspected 
in the literature. Thirdly, the aim is to inspect the possible transition of the campus 
to represent the ideals of the LL approach. The study also provides a foundation for 
the Preferred Campus LL Locations Study in Chapter 6. The methodological 
approach was inspired by Dovey & Fisher (2014). In this study, the LSs are 
interpreted to formulate the ‘micro-scale’ on the university campus. The meso scale 
is narrowed out and discussed as a part of student preferences in Chapter 5. 
The inspection will be conducted in four steps. The first step defines the key 

factors to evaluate the campus LS supply. As a first result, the chapter introduces the 
analysis framework with factors for shared learning spaces. In the second step, the typology of 
shared learning spaces is defined. Employing the formulated typology, the third step of 
this study examines the supply of LSs, i.e., the teaching, study and other spaces 
provided for students on campus. The part defines 1. The quantity of each type and 
their ratio, 2. The distribution of spaces in numbers according to floors, 3. The 
average, minimum, maximum, and median of each type, 4. Total square meters of 
each type and their ratio, and 5. The distribution of spaces in square meters according 
to floors. This part also examines a rough division between conventional and 
contemporary learning spaces to indicate the transition to the campus Learning 
Landscape. After this, the fourth part evaluates the condition and changes to the 
supply to evaluate the possible transition further. To conclude, the third result of 
this study is the supply and distribution of shared learning spaces on the case campus. The 
research question is:  
RQ2: What are the typology and supply of learning spaces on a case campus? 
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4.2 Analysis framework and the operationalisation tools 

In this sub-study, the main concepts of sharing are translated into an analysis 
framework. This framework was created during the iterative qualitative content 
analysis of the research material and literature. In light of the multi-level perspective 
(MLP), the analysis framework can be seen to operationalise the levels and the 
formulated factors as the operationalisation tools, as  Geels & Schot (2007) required 
to employ the MLP for evaluating the system. The factors can be seen to structure 
the knowledge at the micro level to produce applicable information at the meso and 
macro levels. The factors focus on the layers of social, stuff and space plan. The 
formulation of the theoretical framework of this dissertation produced the following 
seven critical questions that were operationalised during the analysis (Table 4.1):  

Table 4.1 Questions for the Analysis Framework for Shared LSs 
QUESTIONS FROM THEORY QUESTIONS IN ANALYSIS 
Who controls the space? Who can access and use the space? Who has control 

over space use? To whom is the space allocated? 
How one accesses the space? What does accessing the space require from the user? 
What is the differentiation of the spaces? What are the limits or boundaries of the space? 
What takes place between spaces? How does the space connect to another space? 
What the space provides inside to the outside? What the furniture of the space allows for the user? 
How many can use the space?  What are the sizes of the settings by people? 
What are the allocated activities? What is the space primarily intended for? 

The final formulated analysis framework comprises seven key factors and related 
scale measures. The scales were created so that each scale can only exist solely, i.e., 
they are mutually exclusive and not simultaneous. The intended primary activities of 
the spaces have influenced the analyses and the formulation of the typologies as 
those were visible in the original plans, i.e., the data of this Study. The analysis 
process also revealed the difficulty of including factors such as ‘formal’, ‘informal’ or 
‘social’ as these qualities may exist simultaneously, and they are qualities defined by 
the users, not by the space (at least to an extent). According to Ellis & Goodyear 
(2016), formal activity entails teacher presence, and informal activities do not. Beckers 
et al. (2015) have defined the space types according to social interaction and self-
regulation in learning, i.e., with whom the learner interacts. While some spaces are 
intended for individual or social studying, it again depends first-most on the user, 
whether interaction happens and in what kinds of groups.  
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The factors and scales presented in Figure 4.1 aim at operationalising the 
formulated framework into analysis tools to help evaluate what is or can be in the 
space. Each factor is discussed below in detail. 

Figure 4.1 The analysis framework for shared LSs 

 

Ownership 
Ownership-factor represents who controls and has mental or rental ownership 

of the space, i.e., if it is intended for a specific group or if there is a service provider. 
This was seen as a critical quality in sharing and adapted from Brinkø et al. (2015). 
At the case campus, all the premises are contractually owned by the University 
Properties, while both the university and businesses rent the spaces. Here the 
‘ownership’ refers to questions such as “Who can access and use the space”, “Who has 
control over the space use”, and “To whom is the space allocated”. Based on the analysis, space 
allocation was esteemed to play an important part in the availability of spaces, the 
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possible ‘service provider’, and the community presence. This factor is also related 
to the social environment and is affected by the management of the spaces. The 
scales of the Community-factor are: 

1. Restricted Group –allocation to a certain group and closed from others 
2. Community Presence – allocation (earmarked) to a specific group but open to all 
3. “Service Provider” – open to all 
4. Fully Shared / No Ownership – open to all 

Booking 
After the Ownership, the easiness of access to a space is defined by what it requires 

from the user, if using the space demands booking or if it can be used in an ad-hoc, 
agile manner, i.e., freely accessing the space anytime. Booking requirement naturally 
influences the group sizes by delimiting the simultaneous users and affecting space 
availability by time. In turn, booking enables planned use and users to control the 
space. The case campus uses both the central booking system and the students-only 
booking systems for specific spaces. On the other hand, the case campus has a 
comprehensive supply of spaces that the students can use agilely in different 
manners. Like Ownership-factor, Booking is closely related to the social 
environment and the management of the spaces. The scales of the Booking-factor 
are: 

1. Bookable space or requires booking 
2. Access outside booking hours with a student card or user-id 
3. Anytime with a student card 
4. Ad Hoc / Agile use, i.e., Neither booking nor an id-card is required 

Boundary 
The importance of boundary qualities arises from the literature. Weinfurtner & 

Seidl (2018) discuss differences between spaces and their characteristics and how the 
boundaries of the space alter its identity. Dovey & Fisher (2014, p.51) divide their 
spatial types according to the physical boundaries between spaces with binary 
options between ‘open-openable’ versus ‘closed’. Boundaries define the limits of the 
space and thereby the access to the space, but the boundary qualities also influence, 
e.g., the space’s acoustics and if users interact with each other between the spaces. 
Thus, the boundary scales affect the manners of sharing and, in part, the physical 
access to a space in both physical and social environments. 
Here, the two main scale measures are the ‘full boundary’, which is a fully 

enclosed solid wall, and the opposite, the ‘interpenetrating space(s)’, where the 
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boundary is fully open without walls or curtains, and the space interpenetrates with 
others. This also entails openable walls, in line with Dovey & Fisher (2014). The 
other two identified boundaries are ‘transparent boundary’ and ‘semi-boundary’. The 
first means opaque or transparent walls; in the second, the adjacent spaces share the 
airspace but have a visual and physical boundary that does not fully separate the 
spaces. For example, podiums or curtains between spaces can be evaluated as semi-
boundaries. While the transparency and semi-boundaries are noted here as scale 
measures, they were not included in this analysis.27 The analysis interpreted the 
transparent boundaries, e.g., glass walls, as closed, full boundaries. And semi-
boundaries were interpreted as open, interpenetrating boundaries. The scales of the 
Boundary-factor are: 

1. Closed /full boundary 
2. Transparent boundary 
3. Semi-boundary 
4. Open /interpenetrating space(s) 

Connectivity 
Connectivity is closely related to the Boundary-factor: if a boundary exists, a 

connection between two spaces emerges. Weinfurtner & Seidl (2018) discuss the 
importance of the intersection of spaces and what takes place between spaces. Dovey & 
Fisher (2014) then again identified four types of connections to illustrate the 
adjacency between spaces: the doorways, openable walls, interpenetrating spaces and 
main entry. Here, the scale measures also include the movement within the space as 
the Connectivity-factor relates to the physical environment and the circulation. The 
movement is seen to influence the usability of the space and social environment, e.g., 
the aural qualities of the space. Thus, Connectivity-factor defines the quality of the 
connection with the adjacent space, i.e., ‘how the space connects to another space’. The 
scales define the access route to the space and if there is a major movement within or 
through the space. The scales of the Connectivity-factor are: 

1. Doorways or Openable walls / No movement through 
2. Doorways or Openable walls / No major movement through 
3. Interpenetrating space(s) / No major movement through 
4. Interpenetrating space(s) / Movement through 

 
27 Transparency is a part of analysing interactions in the Space Syntax family. In this study, it was 
narrowed out due to its complexity in defining the space type. This study proposes that transparency 
and semi-boundary could be included in future statistical analysis as a scale measure. 
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Functionality 
As discussed above, users define the activity rather than the space. A space can 

accommodate formal and informal, social, and individual activities but creates 
conditions for its use. Weinfurtner & Seidl (2018) discuss what the space provides 
inside in relation to the outside. In this dissertation, the condition for use is defined 
by what the space’s furniture allows for the user.  
The furniture is seen as the so-called smallest denominator for functionality. It 

enables certain activities more easily than others, thereby, the manners of sharing the 
space, but it does not fully define the activities. For example, if the furniture is fully 
fixed or specialised, the agile possibilities are limited to those with easily movable 
multifunctional furniture that allows users to adjust the space to their activities. Thus, 
the Functionality-factor is firstly connected with the physical environment but also 
to the social environment and management of spaces as it relates to how the space 
performs and what activities it allows. This factor also relates to the following two 
factors, the setting size and the activities. The scales of the Functionality-factor are: 

1. Fixed function, specialised (art, laboratory equipment, bookshelves, etc.) 
2. Mono-function (measure: fixed furniture) 
3. Dual function (Circulation and study or educational activities or other) 
4. Mixed function (Movable furniture, but not easily re-configured) 
5. Multifunction (easily movable furniture, suggests easy re-configuration) 

Setting Size 
Naturally, the space is defined by its size, but here rather than as an accurate 

measure, it is defined by its ‘Setting size’ related to the furniture supply. For this 
dissertation, Dovey & Fisher’s (2014) typology for student-centred pedagogies was 
adapted during the analysis and reflected against Kolb’s (2014) experiential learning 
theory (Table 4.2). Dovey & Fisher (2014, p. 47) identified six settings: Presentation, 
Large interactive, Medium interactive, Creative interactive, Small interactive and 
Reflection. Here, their sizes were adapted, and new types were added to match the 
HE situation, leading to eight different pedagogical settings and the inclusion of 
‘Semi-small interactive’ and ‘Small reflective’ settings.  
For example, extra-large ‘mass lectures’ are common in certain HE fields, 

especially early studies. These sessions can easily contain approximately 200-400 
students instead of the 150 students by Dovey & Fisher (2014). Also, large interactive 
activities (transactive by Kolb, 2014) can be slightly larger than 75 students, but 
unlike ‘presentations’, interactive sessions are esteemed not to entail extra-large 
groups for practical reasons, and the maximum group size is set to appr. 100 
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students. However, this highly depends on the pedagogical approach, e.g., flipped 
classrooms have been employed in the case university to extra-large math courses. 
Noteworthily, on their taxonomy for future learning settings, DEGW (2008) defined 
a ‘large group’ as (only) 21+ people. Additionally, in the HE, the medium size differs 
from Dovey & Fisher’s (2014) 10-25 persons, and typical medium-sized teaching 
spaces are for appr. 60 persons. Again, the DEGW (2008) taxonomy defines the 
medium-sized group as only 7-20 persons. In practice, the medium interactive 
sessions have a great variety in sizes and are relative. In the case university, 10 to 25 
and 25 to 40 person sessions are typical. Also, creative interactive sessions are 
esteemed larger than in schools, up to approximately 60 person settings. 
Independent activities are also more common outside teaching hours in the HE 

than in schools. This activity can be both individual and group working per se, but 
previous research has found that the group members also engage in individual activities 
together (e.g., Poutanen & Syvänen, 2014). Hence, this chapter proposes an addition 
of ‘Small reflective’ with 2 to 5 students inspired by Kolb (2014). In literature, these 
are widely discussed as a part of the peer-to-peer and social learning spaces (e.g., 
AMA Alexi Marmot & haa design, 2006; Harrison & Hutton, 2014). Furthermore, 
Dovey & Fisher’s (2014) categorisation misses a group size of 5 to 10 students, which 
is also plausible in HE and entailed in DEGW’s (2008) medium group. Hence, the 
taxonomy is added with the ‘Semi-small interactive’ with 5 to 10 students (Table 4.2). 

Table 4.2 A typology of student-centred pedagogies in HE, adapted from Dovey & Fisher (2014) and 
refined based on plan analysis 

Presentation 
25 to 200(-400) students 

Transmission of knowledge from an individual to a group is intended to 
facilitate efficient communication. Group size varies and can be divided 
into S (appr. 25 students), M (appr. 25-60), L (appr. 60-100), and XL (100 
up to 300-400 students). 

Large interactive 
60-100 students 

Sessions that combine both large and small group activities, e.g., flipped 
classrooms (e.g., Kangas & Poutanen, 2018). The maximum group size is 
appr. 100 students 

Medium interactive 
10-25, 25-40 or 40-60 students 

As in large interactive, but with smaller group sizes, sessions are 
facilitated, i.e., teacher(s) are present. 

Creative interactive 
10-25, 25-60 students 

Interactive sessions with experiential activity, e.g., art class or laboratory 
sessions. Sessions are facilitated, i.e., teacher(s) are present. 

Semi-small interactive 
5 to 10 students 

As in medium interactive, but with smaller group sizes.  

Small interactive 
2 to 5 students 

Autonomous or facilitated groups who engage in a shared activity.  

Small reflective 
2 to 5 students 

Autonomous activities with peer presence (e.g., Kolb, 2014; Poutanen, 
2015) 

Reflection individually 
(1 student) 

Singular activities that entail reading, writing, or experiential activities to 
meet the learning objectives. 
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For less complexity in the analysis, these settings are formulated into S, M, L and XL 
categories that are not precise sizes of the spaces but are relatable to each space type. 
The scales of the ‘Setting Size’ -factor are: 

1. S= Individual, a pair, a small group (max five persons), or semi-small group 5 to 10 
2. M = 10-25, 25 to 40, or 40 to 60 
3. L = 60 to 100 
4. XL = 100 to (200-300-) 400 

4.3 Typology of shared learning spaces 

This section will present the identified types of shared learning spaces. Like above, 
each type of the shared LSs was formulated to be mutually exclusive, and the same 
set of factor scales does not exist simultaneously in any of the spaces. Based on the 
analysis, twelve different LS types were identified and named in reflection of each 
other. Table 10.1 in the appendix presents their sets of factor scales collectively. 
Some space types entail two to three scales in certain factors, with the main scale 
presented first. Each space is discussed in detail below, with figures to present the 
factor scales of the type and pictures. The shared LSs are: 

a. Educational spaces 
b. Blended Educational spaces 
c. Commons 
d. Blended Commons 
e. Service Commons 
f. Streetspace 
g. Focus space 
h. Focus Service space 
i. Fixed Educational space 
j. Fixed Community space 
k. Service (university-provided) 
l. Service (business-provided) 
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4.3.1 Educational spaces 

The Educational spaces (ES) are the more conventional classrooms, auditoria, and 
seminar spaces (factor scales presented in Figure 4.2 and pictures in Figure 4.3). In 
the case university, they are mainly a part of the joint booking system. Some spaces 
are allocated to a specific user group or removed from the joint booking system and 
intended for a restricted group. The category also includes bookable negotiation 
rooms as they are not different from, e.g., smaller seminar spaces by their feature. 
These spaces are shared consecutively in time (serial sharing). The boundaries of 

the space are always closed. There is no movement within, but the space is often 
located next to (main) circulation. Their size varies from small to extra-large, and 
their form is typically rectangular or fan-like for larger auditoria. The layout and 
furniture are either fixed for mono-function or non-fixed with movable furniture 
that allows mixed uses but with a serious effort from the educator to reconfigure the 
layout. The large and extra-large ESs are usually typical auditoria with fixed and 
staggered seating. In these spaces, the teaching activities imply the ‘presentation’ as 
the position of the educator is usually at the front of the room, and easy visibility to 
the screen is a key design factor. On the other hand, the small and medium room 
sizes allow interactive and reflective pedagogies more easily. 

Figure 4.2 The factor scales of Educational spaces 
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Figure 4.3 Pictures of Educational spaces (upper left: S, upper right: M, below left L, below right: XL) 

 

4.3.2 Blended Educational spaces 

Blended Educational spaces (BE) are the multifunctional version of the Educational 
spaces (factor scales presented in Figure 4.4 and pictures in Figure 4.6). They are part 
of the general booking system but are often earmarked to a community. Noteworthy 
is that all identified multifunctional educational spaces were also open for students 
to use after the curricula hours, hence the blended use. Students can access these 
spaces with an access card or a user code. These spaces are shared consecutively in 
time. 
The BE spaces are closed from their surroundings, but often with a transparent 

wall, and can differ in their size remarkably, but many are size M at the case campus. 
They have no major movement within, and the adjacent space is (less trafficked) 
circulation space. The layout and the easily movable furniture of BEs allow multiple 
functions. They are primarily intended for educational activities but allow various 
study activities too. The BEs are first most designed for interactive and reflective, 
even creative practices. Their form is usually rectangular. If small or medium, they 
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mainly have a flat floor for an easy re-configuration of flexible furniture. If large or 
extra-large in size, either their layout can be reminiscent of the smaller size version 
with a flat floor (examples can be found in Helsinki University and Aalto University 
in Finland) or can be a multi-use auditorium with a staggered vineyard-like layout 
and easily flexible furniture in each platform (Figure 4.5), examples can be found in 
Oulu University in Finland and NTNU Trondheim Norway. At the case campus, 
the BEs are also found adjacent to the Blended Commons spaces that allow the 
educational activities to extend outside the space. 

Figure 4.4 The factor scales of Blended Educational spaces 

 

Figure 4.5 A simplified plan example of a Blended Educational space in size L 
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Figure 4.6 Pictures of Blended Educational spaces in size M 

 

4.3.3 Blended Commons 

Blended Commons (BC) are one of the most intriguing types as it is untypical and 
difficult to define (factor scales presented in Figure 4.7 and pictures in Figure 4.8). 
It entails both ‘Commons’ and a ‘Blended Educational space’ qualities, and at the 
case campus, they are always found adjacent to ‘Educational spaces’ or ‘Blended 
Educational spaces’. The BCs are shared both consecutively and simultaneously in 
time. As a part of the booking system, it is bookable for everyone for educational or 
other activities, and students can access the space agilely (ad-hoc) anytime. However, 
there is a community presence or an allocation to a specific community.  
The BC is an ‘open’, interpenetrating space, yet clearly defined in its form. BC 

differs from the Commons in two aspects. They are mainly intended for educational 
activities but support study activities and double as circulation spaces to other 
facilities, i.e., with occasionally heavy movement to the adjacent educational spaces. 
The flexible and movable furniture allows multifunctional settings for various 
practices, such as presentations and interactive and reflective sessions. Furthermore, 
the boundaries of the BCs are more articulate than those in the Commons, as BCs 
are often smaller than the Commons. Despite the occasional heavy movement 
through, Blended Commons are not ‘Streetspaces’ as their location is not along the 
main circulation routes, and they have clear boundaries. 
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Figure 4.7 The scales of Blended Commons spaces 

 

Figure 4.8 Pictures of Blended Commons spaces 

 

4.3.4 Commons 

At the case campus, Commons (C) is a space for all but may also have a community 
presence (factor scales presented in Figure 4.9 and pictures in Figure 4.10). Students 
can enter the space anytime ad hoc or with a student card. Thus, these spaces are 
shared simultaneously in time. Commons is an open area and interpenetrates with 
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other spaces or consists of many interpenetrating (semi-open) sub-spaces. At the 
case campus, they can also be found adjacent to Blended Educational spaces or 
Focus spaces. Their form is often ambivalent or consists of rectangular parts with 
transparent and closed walls. Commons are furnished for multiple functions and are 
intended primarily for study activities. They entail flexible, movable, and fixed 
furniture, and their qualities allow for a wide range of activities in various settings. 
In Commons takes place both the interactive and reflective practices. 
The Commons creates its own entity as an open area and is not located in any 

major circulation route to other LSs. Naturally, within the Commons are movement 
because of circulation routes to the furniture settings, sub-spaces or BEs. In its size, 
the Commons are mainly large. However, the Commons-type was also identified as 
small-scale Commons. These small open-access areas are intended for studying and 
do not require booking or student access cards. These Commons differ from 
Streetspaces in that there is no traffic to other educational spaces.  

Figure 4.9 The factor scales of Commons 

 

Figure 4.10 Pictures of Commons 
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4.3.5 Service Commons 

Service Commons (SC) differ from the Commons due to a service provider with 
whom the location is associated and who holds the ownership of the space (factor 
scales presented in Figure 4.11 and pictures in Figure 4.12). Students can enter the 
Service Commons agilely ad hoc or anytime with a student card, i.e., it is shared 
simultaneously. Service Commons are open interpenetrating spaces in their layout 
or consist of many smaller interpenetrating spaces. Like Commons, their form is 
often ambivalent or rectangular, with various parts and transparent and closed walls. 
They are mainly large or extra-large in size. Due to their nature, there is movement 
through and to their sub-spaces, i.e., other LSs. The SCs are intended primarily for 
study and research activities that are first-most reflective and secondly interactive. 
Two SCs were identified; the University library with its LSs and, e.g., book shells that 
also define the SCs. The second identified SC is a smaller open-access LS where a 
trade union supplies the space pro bono for students’ use. 

Figure 4.11 The factor scales of Service Commons 
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Figure 4.12 Pictures of Service Commons 

 

4.3.6 Streetspaces 

Streetspaces (S) are LSs identified in the literature as informal, social learning spaces 
but also as ‘learning corridors’ (e.g., Dovey & Fisher, 2014) (factor scales presented 
in Figure 4.13 and pictures in Figure 4.14). At the case campus, most of the 
Streetspaces are naturally for all, without clear ownership of the spaces. However, in 
this research, Streetspaces were also identified with community presence. Students 
can always enter the spaces agilely ad hoc anytime, and if the campus’ main doors 
are closed, with the access card to the campus. Noteworthy is that some of these are 
main halls of buildings and bookable spaces for bigger events.  
Nonetheless, the spaces are shared simultaneously. They are interpenetrating 

spaces and defined by major movement flow through. Their form is typically 
rectangular, often oblong. In functions, they double as circulation space furnished 
or altered also to serve study activities that are interactive and reflective. In size, they 
usually can be evaluated as small or medium as their supply of seats is smaller than 
what would fit into the space by square meters due to their dual function. Some of 
the small-scale Commons are reminiscent of the Streetspaces, but the difference is 
the traffic-through that in Commons is avoided by, e.g., its location and interior 
architectural elements. 
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Figure 4.13 The factor scales of Streetspaces 

 

Figure 4.14 Pictures of Streetspaces 

 

4.3.7 Focus spaces 

Focus spaces (FS) are related to the Commons as they have no clear ownership, and 
students can access the spaces in an agile, unplanned manner (factor scales presented 
in Figure 4.15 and pictures in Figure 4.16). However, the FSs are closed, small in size 
and intended for only a few users. Hence, there is no traffic through the space and 
very minimum movement within the space. Due to their nature, the FSs are shared 
consecutively in time. Their form is typically rectangular, but most have transparent 
walls at the case campus. The furniture of the FS is not easily reconfigured or 
movable but with a somewhat predefined setting and layout. These spaces are 
intended for study activities, but it would be possible to use them in teaching, 
especially for small group gatherings. The Focus spaces allow for presentations and 
interactive and reflective practices. They can be independent or part of bigger 
complexes. At the case campus, some of these are positioned to make educational 
activities possible, whereas others are intended more for studying or meetings.  



 

135 

Figure 4.15 The factor scales of Focus spaces 

 

Figure 4.16 Pictures of Focus spaces 

 

4.3.8 Focus Service spaces 

Focus Service spaces (FSe) differ from the Focus spaces in that they are situated in 
a Service provider’s facilities and require a booking or are a part of the booking 
system, but are possible to use agile unplanned manner (factor scales presented in 
Figure 4.17 and pictures in Figure 4.18). Thus, they are always shared consecutively. 
They are likewise small, closed spaces separated from surrounding and with layouts 
that allow limited settings. In form, they are usually rectangular with glazed walls but 
also oval-shaped at the case campus. These spaces are mainly intended for study 
activities but allow other small-scale activities. Like in the Focus spaces, the Focus 
Service spaces allow presentation, interactive and reflective practices. For example, 
in the case university, the Main Library provides bookable ‘Groupwork Spaces’, but 
against the intention, these spaces are also used by individuals like Focus spaces. 
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Figure 4.17 The factor scales of Focus Service spaces 

 

Figure 4.18 Pictures of Focus Service spaces 

 

4.3.9 Fixed Educational spaces 

Fixed Educational spaces (FEs) are a type of educational space, but their layout and 
purpose are often pre-defined (factor scales presented in Figure 4.19 and pictures in 
Figure 4.20). These spaces are shared in various manners in terms of ownership; 
shared with the whole community, with a specific restricted user group, or they are 
shared with all but with a clear community presence. These spaces are part of the 
joint booking system, but students can usually access these spaces outside booking 
times or ad hoc anytime with an access card. The exception is the educational 
research labs, usually accessed only during educational activities. Thus, these spaces 
are shared both consecutively and simultaneously depending on the space. The FEs 
are mainly closed and without any major movement within the space. Their size is 
typically medium and form rectangular. The furniture and layout are usually fixed to 
some extent or with specialised functions. These spaces are intended for teaching or 
research activities and study activities. The FEs allow creative practices but also 
interactive and reflective practices and presentations. This type includes, for 
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example, computer rooms, educational research labs, art classes, and wood shops, 
but also some research labs are used for educational purposes. 

Figure 4.19 The factor scales of Fixed Educational spaces 

 

Figure 4.20 Pictures of Fixed Educational spaces 

   

4.3.10 Fixed Community spaces 

In the Finnish university system, student communities are significant in student 
activities. At the case campus, they are supplied with allocated Fixed Community 
spaces (FCs) (factor scales presented in Figure 4.21. No pictures are provided of FCs 
to retain anonymity). The FCs are intended for a specific restricted group, or they 
have a strong community presence. Students can enter these spaces anytime ad hoc 
or with an access card. They are shared simultaneously. FCs are often closed from 
their surroundings, without movement through. In their functions and furniture 
supply, they are somewhat fixed or specialised. The FCs are usually small or medium 
at best. They allow study activities that are interactive or reflective, along with other 
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recreational, leisure or social activities. At the case campus, these spaces include the 
student associations, i.e., guild and club rooms, coffee rooms in units and other social 
spaces. 

Figure 4.21 The factor scales of Fixed Community spaces 

 

4.3.11 Services, university-provided 

The case campus naturally entails shared services that support students, provided by 
the university and commercial businesses. The University-provided Services (SU) 
range vastly, as do their allocated spaces (factor scales presented in Figure 4.22 and 
pictures in Figure 4.23). The service providers have ownership of these spaces, and 
students can access them ad hoc and employ the services when open or at any time. 
These facilities are shared simultaneously. The service defines the space’s size, layout, 
and furniture provision. At the case campus, they include, e.g., the Self-Exam rooms, 
the Fablab and other printing and fabrication facilities, and kitchenettes in the Main 
Library.  

Figure 4.22 The factor scales of University-provided Services 
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Figure 4.23 A picture of a University-provided Service 

 

4.3.12 Services, business-provided 

The case campus has Services provided by commercial businesses (SB) (factor scales 
presented in Figure 4.24 and pictures in Figure 4.25). These services and facilities 
students can access anytime ad hoc or with an access card. Thus, they are shared 
simultaneously with all. Business-provided Service spaces are usually large or extra-
large and open, interpenetrating spaces. The commercial service defines the primary 
activities, but these spaces can also support the study activities. The services include, 
for example, student restaurants and sports facilities. 

Figure 4.24 The scales of Business-provided Services 
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Figure 4.25 A simplified plan example of a Business-provided Service 

 

4.4 Statistics of the shared learning spaces 

This part examines the distribution of the shared on-campus LSs. It aims to respond 
to the latter part of the RQ2 quantitatively, i.e., the supply of LSs. The data consists 
of the number and accurate room-m2 of each space estimated as a part of the supply 
of LSs to formulate an understanding of the impact of each space type at the case 
campus in general. The descriptive statistical analysis examines the supply and 
distribution with the following calculations: 1. The quantity and ratio of each type, 
2. The distribution of spaces in numbers and their floors, 3. The average, minimum, 
maximum, and median of each type, 4. Total square meters and the ratio of each 
type, and 5. The distribution of spaces in square meters and their floors. The analysis 
includes a simplistic division into ‘conventional’ and ‘contemporary’ LSs to evaluate 
the quality of the possible transition of the case campus premises to representing the 
ideals of the Learning Landscape approach.  

4.4.1 The shared LSs in numbers 

The analysis identified 348 spaces in all seven building complexes, totalling 30170,36 
room square meters (m2). In comparison, according to the current state analysis by 
Campus Development, the campus premises include approximately 102 200 m2 28, 
of which the number of “learning spaces” was estimated to be 10 800 m2 (Campus 

 
28 Consists of spaces assigned to users according to the agreement and of common spaces. Technical 
facilities are not included. 
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Development, 2019, p. 6). The evaluated supply of shared LSs totals 29,5% of the 
total m2 on the campus. This percentage differs significantly from the estimate by 
Campus Development (2019) that evaluated the campus LSs totalling 10,5%. The 
difference implies that the evaluation approaches were very different. The identified 
supply divided by the estimated number of enrolled students (in 2017: 7898) equals 
3,82m2/student. 
Table 4.3 presents the number of each space type to others. The table presents 

in descending order the types of LSs from largest number to smallest. The quantity 
of each type varies greatly, as do their average sizes and medians. Unsurprisingly, the 
Educational spaces are the largest group in proportion (92 out of 348, 26%). Then 
again, quite surprisingly, the Fixed Community spaces are the second largest group 
in quantity (52/348, 15%) and represent the student culture at the case campus. 
Another surprising number is the proportion of Fixed Educational spaces (44/348, 
13%) that include, e.g., computer rooms, teaching research laboratories and art 
classes. The number can also be explained by the study fields of the case campus, 
hosting mainly fields of technology, natural sciences, management, and architecture.  
Then again, the transition into campus LL is well presented in the relatively high 

number of Streetspaces (37/348, 11%). Also, the number of Blended Educational 
spaces can be interpreted as somewhat high and indicative of the transition, despite 
the small proportion of all the spaces (17/348, 5%). At the case campus, the Focus 
spaces seem well supplied (25/348, 7%), but the number seems small compared to 
the number of students. Likewise, the Focus Service spaces seem under-presented 
(11/348, 3%). The Commons can be seen as one of the contemporary types when 
separating it from the Service Commons, i.e., mainly the academic library. However, 
the Commons are few on the case campus (12/348, 3%). The perhaps most 
ambivalent and unconventional type, the Blended Commons, is the rarest space type 
in relation to others (10/348, 3%, out of which two sets of spaces are 
interpenetrating with each other, making the actual number of Blended Commons 
into 7/345, 2%). 
The distribution of the number of spaces according to the floors in Table 4.3 

shows that the 1st and 2nd floors naturally entail most of the spaces (162/348, 46,5%) 
as these two floors are the main floors in the campus, along the 0. floor, i.e., the 
ground floor (65/348, 18,6%). Hence, the spaces are easily accessed. The Fixed 
Community spaces are mainly on the basement floors (-1. floor). The basement floor 
numbers entail a significant part of the Service Commons and the Focus Service 
spaces. Hence, The Service Commons creates an entity that the students need to 
access purposefully. Then again, the ‘contemporary’ space types, Blended 
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Educational spaces, Blended Commons, Commons, and Streetspaces, in addition to 
Focus spaces, are mainly located on the three main floors: 0, 1st and 2nd. In other 
words, many are easily accessed and situated close to the main access routes. 

Table 4.3 Supply and distribution of spaces according to floors by each type of space in their quantity 
and ratio 

Space type 

-1.-
0. 
floor 

0.-1. 
floor 

1-2. 
floor 

2.-3. 
floor 

3.-4. 
floor 

4.-5. 
floor Total 

% of 
each 
type, 
total 

EDUCATIONAL SPACES  13 48 24 3 4 92 26 % 

FIXED COMMUNITY SPACES 29 5 10 2 5 1 52 15 % 

FIXED EDUCATIONAL SPACES  14 20 6 2 2 44 13 % 

STREETSPACES  4 23 5 4 1 37 11 % 

FOCUS SPACES  1 19 5   25 7 % 

SERVICES (UNIVERSITY-PROVIDED) 1 5 13 1   20 6 % 

BLENDED EDUCATIONAL SPACES  11 3 2 1  17 5 % 

SERVICES (BUSINESS-PROVIDED)  4 12  1  17 5 % 

COMMONS  1 10 1   12 3 % 

FOCUS SERVICE SPACES 10  1    11 3 % 

SERVICE COMMONS 8 2 1    11 3 % 

BLENDED COMMONS 2 5 2 1   10 3 % 

Grand Total 50 65 162 47 16 8 348 
100
% 

Next, examining further the division between ‘conventional’ and ‘contemporary’ 
LSs, they are simplistically divided into two categories. The contemporary LSs and 
comparison indicate the quality and strength of the campus transition. The 
‘conventional’ category includes: 1. Educational spaces, 2. Fixed Community space, 
3. Fixed Educational space, 4. Focus Service space, 5. Focus space, 6. Service 
Commons, 7. Business-Provided Service, and 8. University-Provided Service. Here, 
the Service Commons includes both the academic library spaces and more 
unconventional spaces provided by the library and others. Nonetheless, Service 
Commons was included in the ‘conventional’ category as libraries have traditionally 
been a significant LS provider. Meanwhile, the ‘contemporary’ LSs entail: 1. Blended 
Commons, 2. Blended Educational spaces, 3. Commons, and 4. Streetspaces. Based 
on the calculations (Table 10.2 in the appendix), the ‘conventional’ spaces count up 
to 78% (272 spaces), whereas ‘contemporary’ spaces count to 22% (76 spaces) of the 
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total number of the campus supply (see appendix for a full table). Thus, 
’conventional’ spaces create slightly over one-fifth of the spaces supplied to students.  

4.4.2 The comparisons of size and numbers of shared LSs 

The subsequent analysis focuses on the area of each space in m2. Table 4.4 presents 
the type-related measurements in detail and allows comparisons between the types. 
The table is organised according to the average m2 from the largest to smallest, where 
darker green indicates large size and opposite, red indicates small. Tabling with the 
highlighted colours enables identifying three categories by size when comparing the 
average sizes of the LSs. The largest space types, on average, are Business-provided 
Services, Streetspaces, Service Commons, and Blended Commons. On average, the 
medium size (approximately 60 to 77 m2) are the Educational spaces, Fixed 
Educational spaces, University-provided Services, and Blended Educational spaces. 
The smallest spaces, on average, are the Fixed Community spaces, Focus Service 
spaces and Focus spaces. The three categories reflect the character of their space 
types. 
The Business-provided Service spaces are the largest type on average, with the 

largest space at the case campus. While there is a variation to the Business-provided 
Services they entail, e.g., the naturally large student restaurants and sports facilities. 
The Streetspaces and all three Commons types are approximately as large on average, 
but the variation within each type is great. Streespaces variate from less than 10m2 
to over 550m2, but the median shows these spaces are generally larger. Service 
Commons has the second widest variation in minimum and maximum, but the 
median reveals that the spaces are mainly smaller. The Commons and the Blended 
Commons are similar in size variation. Noteworthily, the different characteristics of 
the Business-provided and University-provided Services are highlighted in their 
average sizes. 
The second, ‘medium’ size group seems to include all the educational spaces that 

are by nature smaller than the open Commons- and Streetspace-type areas. The 
average of both the Educational and Fixed Educational spaces is approximately 
75m2. Compared with their median (60 to 68m2), this is the typical size of educational 
spaces. Then again, Blended Educational spaces seem slightly smaller on average 
(app. 60m2). All the educational spaces variate from very small, 5-11m2, to very large, 
from 120m2 to 420m2, with medians close to each other from 54m2 to 68m2. The 
University-provided Services are, on average, also approximately 60m2 due to their 
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character as educational services facilitated in the conventional educational spaces. 
Then again, they strongly vary in size from appr. 3m2 to 585m2, with median notably 
smaller (app.24m2) from the educational spaces. 
The third category is the smallest in size. These spaces are dedicated to various 

sub-communities and focused activities, making them naturally smaller. The average 
of the Fixed Community spaces is 32m2, varying from 7m2 up to 92m2. The Focus 
Service spaces include the silent reading spaces in the academic library that are shared 
with many individual students, and hence the average is 29m2, with variation 
surprisingly wide from as small as 5m2 up to 92m2. The Focus spaces are the smallest 
type and, on average, 9m2. Their variation is minimal, from 6m2 to 20m2, and the 
median is only 9m2. 

Table 4.4 The average, minimum, maximum, and median of m2 of each space type 

 
m2 

average min max median 

the average 
of the 

absolute 
deviations 

SERVICE (BUSINESS-PROVIDED) 287,24 17,48 2069,53 110,27 305,47 
STREETSPACE 149,92 9,39 553,09 104,25 119,53 
SERVICE COMMONS 149,72 16,79 1010,03 59,96 159,15 
COMMONS 148,97 36,85 350,66 89,355 105,42 
BLENDED COMMONS 139,73 17,21 465,87 79,92 116,99 
EDUCATIONAL SPACES 77,63 5,24 419,33 60,52 46,11 
FIXED EDUCATIONAL SPACE 74,40 11,08 207,04 68,185 34,54 
SERVICE (UNIVERSITY-PROVIDED) 61,74 3,72 584,83 23,635 57,82 
BLENDED EDUCATIONAL SPACES 60,26 11,73 120,15 53,84 21,97 
FIXED COMMUNITY 32,43 6,59 91,66 28,53 13,31 
FOCUS SERVICE 28,89 4,85 91,55 16,15 22,57 
FOCUS SPACE 9,20 5,71 19,57 8,94 1,50 

Next, the whole campus supply was compared by each space type according to the 
total number of spaces (in percentages) to the total measured areas (in percentages) 
(Figure 4.26). (See Table 4.3 above for the numbers and Table 10.3 in the appendix for 
the total room-m2 of each type of space by floor). Here, the spaces create another 
kind of categorisation. The Educational spaces (ES in table) continue to dominate 
both in numbers and m2 of the total supply, formulating their own group in the 
graph. Another group can be evaluated consisting of Streetspaces (S), Business-
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provided Services (SB), Fixed Educational (FE) and Fixed Community (FC) spaces. 
The Streetspaces are the second largest group in m2, and every tenth space in campus 
supply is a Streetspace. In a sense, this is unsurprising as these spaces are mainly 
circulation spaces and double as LSs. Therefore, the area for LS furniture is 
substantially smaller in reality. Then again, where Business-provided Services are 
large, they are few in numbers, quite naturally. Fixed Community spaces are the 
second largest group in quantity, but they are small. Fixed Educational spaces create 
approximately one-tenth of the campus supply in numbers and size. The ‘Fixed’ 
spaces seem to dominate in numbers as they formulate 28% of total provision.  

Figure 4.26 Scatter Plot of space types comparing % of the total number (X-axis) with % of the total 
measured area of each type (Y-axis) 

 

The rest of the space types create a third group, consisting of one-third of the 
identified spaces. These spaces are Commons (C), Service Commons (SC), 
University-provided Services (SU), Blended Educational spaces (BE), Focus spaces 
(FS) and Focus Service spaces (FSe). This group is heterogeneous. Commons, 
Service Commons, and Blended Commons are large by nature and thus form a more 
extensive group in m2 supply than in numbers. Then again, Blended Educational 
spaces are mainly size M spaces. Thus, their supply is in m2 smaller than in numbers, 
but they remain far behind the domination of (conventional) Educational spaces. 
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The naturally small Focus and Focus Service spaces comprise one-tenth of the total 
supply in numbers. 

4.5 Status of the campus LL supply 

The last part examines the status of the identified supply to measure the extent of 
the possible transition of the campus premises towards the ideals of the LL 
approach. This part measures the adaptations to the campus supply. The identified 
LSs were categorised according to their condition during the evaluation, i.e., space 
visits and plan analysis, conducted in 6/2019-2/2020. Each space’s condition and 
year of completion information was tabulated in fall 2023 in the Excel program.  
The status analysis employed six categories: 1. Newbuilt, 2. Original, 3. Original/ 

extension, 4. Refurbished, 5. Repurposed, and 6. Retrofitted. The ‘newbuilt’ means 
the space is in the newest campus building (from 2015). The ‘original’ indicates the 
space is in the same condition as its building’s completion year and can be located in 
any other of the six campus buildings. Meanwhile, the ‘original/ extension’ implies 
the space is in its original condition but in an extension to the host building (thus 
newer; the identified extensions are from 2000 and 2001/2003). ‘Refurbished’ means 
that the space has been renovated, but its function has remained unchanged, e.g., 
surfaces have been altered and thus cannot be evaluated to indicate the transition 
towards LL ideals. Then again, ‘repurposed’ indicates a change of use, i.e., the space’s 
original purpose (function) has been changed. Finally, the ‘retrofitted’ indicates that 
the space has been added with another function that was not originally a part of the 
space.  
Table 10.6 in the appendix presents the conditions of the spaces in numbers by 

buildings with their estimated completion years and percentages of each condition 
type. In original condition is 167 spaces (48,0% of the supply), in extensions is 16 
spaces (4,6%), and the refurbished spaces comprise 28 spaces (8%) out of the 
identified 348 spaces. The possible transition of the campus can be measured in the 
‘newbuilt’, ‘repurposed’ and ‘retrofitted’ spaces. Of the identified supply, newbuilt is 
54 spaces (15,5%), repurposed 59 (17,0%) and retrofitted 24 spaces (6,9%).  
Within this data set, the refurbishments were identified starting from 2006 and 

continuing to 2016. ‘Repurposes’ were distinguished from 2014 onwards, with one 
exception from the 1990’s. Meanwhile, ‘retrofits’ were associated with starting from 
2012 onwards, almost annually, until the data collection in 2019. 



 

147 

To sum up, in the original, or purpose-wise similar, condition is 60,6% of the 
campus LS supply. At the same time, 39.4% of the LS supply can be counted as 
representing the transition. Then again, the ideals of the LL approach also entail the 
more conventional space supply; rather, the variation of the supply is more relevant. 
The transition seems very contemporary as the ‘newbuilt’, repurposed, and 
retrofitted spaces originate from 2012 onwards (with one space as an exception). 

4.6 Conclusions on the supply of the spaces 

The main goal of the Study Campus LL Supply was to create a spatial typology from 
the viewpoint of sharing that entails the space types that are ‘contemporary’ or 
unconventional and thus ill-defined in previous typologies. The second main aim 
was to study the on-campus supply in total width, which is rare in previous literature. 
To evaluate the transition towards the LL approach, the study investigated the 
campus supply from the viewpoint of sharing the premises. It first introduced the 
key factors to analyse the shared LSs. Secondly, it formulated the typology of shared 
LSs employing the key analysis factors. These were based on theory-guided 
qualitative content analysis on case campus premises. Thirdly, the study 
quantitatively examined the campus supply based on the formulated typology. The 
statistical analysis investigated the ratio and distribution of the spaces. Fourthly, the 
study evaluated the extent of the adaptations on campus premises to describe the 
possible systemic transition. Figure 4.27 presents the three main result categories 
structured in a hierarchical order. 

Figure 4.27 The main result categories of the Study Campus LL Supply  

ON-CAMPUS LEARNING LANDSCAPE SUPPLY & ADAPTATIONS 
REVISED LEARNING SPACE TYPOLOGY (12 types) 

OWNERSHIP BOOKING BOUNDARY CONNECTIVITY FUNCTIONALITY SIZE 

The typology includes twelve potential LSs that either rename some typical space 
types for ‘equal’ categorisation or present ‘contemporary’ space types. The renaming 
intends for slightly more neutral vocabulary than commonly accepted names, such 
as ‘teaching space’ or ‘informal LS’. However, this can be evaluated as a theoretical 
approach, and commonly accepted names might continue to dominate. The types 
are 1. Educational spaces, 2. Blended Educational spaces, 3. Blended Commons, 4. 
Commons, 5. Service Commons, 6. Streetspaces, 7. Focus space, 8. Focus Service, 
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9. Fixed Educational space, 10. Fixed Community space, 11. Service, university-
provided, and 12. Service, business-provided. The transition towards the campus 
Learning Landscape is manifested in the ‘contemporary’ types of the shared LSs, and 
four types out of 12 (1/3) were identified as ‘such: the Blended Educational space, 
the Commons, the Blended Commons and the Streetspaces. Additionally, the supply 
of Focus and Focus Service spaces can be interpreted as somewhat high at the case 
campus and responding to the contemporary pedagogical activities.  
The typology creation reveals the complexity of the issue when the multitude of 

sharing of spaces is considered. For example, in the literature, the Commons often 
refers to academic libraries, but here a difference was made between the commons 
that are ‘not hosted’ and the hosted commons. In this study, the Commons are the 
openly shared spaces, and the Service Commons represent, e.g., the academic library 
and other similar ‘hosted’ facilities. Then again, the Blended Commons represent the 
transition of education towards ‘openness’, blending an Educational space with the 
Commons. 
The statistical analysis first provided an overview of the supply of spaces in 

numbers and secondly measured by square meters. In the results, the different 
character of the space types is reflected in their numbers and average sizes. For 
example, the character of the openly shared spaces is better represented in their 
square meters. A large open space, e.g., Commons, entails many smaller learning 
spaces shared simultaneously. Then again, the Focus spaces are better measured in their 
numbers as they are used consecutively. Thus, the time of sharing greatly affects the 
supply. Additionally, their location on different floors reflects their shared use and 
character to some extent. The types shared consecutively require higher quantity and 
booking or enough supply for ad-hoc use, whereas the simultaneously shared spaces 
are fewer but larger and placed in more accessible locations.  
The study also compared the supply by the proportion of ‘conventional’ and 

‘contemporary’ types of LSs. It concluded that one-fifth of the supply represents the 
‘contemporary’ spaces, and the Educational spaces still dominate the supply. 
However, the study also measured the (adaptation) status of the supply to evaluate 
the extent of possible transition of the campus premises. To compare, close to 40% 
of the supply is adapted to represent the ideals of the LL approach, with a large 
portion of it during the 2010s. This proportion is a somewhat significant number 
out of the whole supply. However, the spaces in their original condition can also be 
interpreted to represent the LL approach, as the variation of the spaces, including 
both ‘conventional’ and ‘contemporary’, and the demand on the supply are at the 
heart of the LL approach. 
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5 THE CAMPUS LEARNING LANDSCAPE 
PREFERENCES 

“A place where it is nice to work.”  

Respondent 111/244 

This study examines students’ preferences on the campus Learning Landscape to 
investigate the alignment between supply and demand, thereby understanding how 
the context is shared and what its perceived quality dimensions are from the student 
perspective. 

5.1 Call for understanding students’ preferences on the campus 

The students are the primary end-user group for the campus, and it is essential to 
investigate their preferences (demands) on the premises to benefit their future user-
centred development. As discussed earlier, previous research has generally 
established a comprehensive understanding of the essential features of the student 
experiences and their needs but is scarce in examining preferences over campus in 
general. Specifically, the student experiences have yet to be defined in the light of 
the campus LL and its related qualities based on the allocated preferences on its LS 
supply.  
Grounded on the existing LS preference literature (chapter 2.1.1), this study 

systematically categorises the identified qualities based on preferences on campus 
supply derived from the location-based Soft-GIS data. The first aim is to understand 
how the students generally view the campus. The second aim is to evaluate if the 
campus LL supply supports different learning styles and functions as a needs-based 
environment, as anticipated in the LL approach. According to Neary et al. (2010, p. 
46), the LS evaluations usually measure only the occupancy levels, i.e., efficiency, and 
fail to measure the effectiveness of the space by considering the types of activities 
occurring in the space. Thirdly, this study introduces the main quality dimensions 
that collect and categorise the various identified aspects of preferences. This study 
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intends to create a general understanding of the case campus from the respondents’ 
viewpoint, thus also formulating a foundation for subsequent studies. The 
investigation moves between the campus LL’s micro and meso scales and explicitly 
examines the interconnection of the social, stuff and space plan layers. 
The study focuses on three main aspects, structured into three sections: 1. 

Campus, 2. Activities, and 3. Qualities. The first part concentrates on statistically 
examining the perceptions of the campus in general and as a preferred place over 
other places for learning. Thereby, this sub-part positions campus premises to the 
wider LL. Largely aligned with previous literature, the second part introduces the 
main activity types identified from the student preferences to give a more in-depth 
understanding of space use and the effectiveness of the LSs. The third and central 
part focuses on defining and structuring the perceived qualities of the campus LL 
supply and what respondents prefer in the shared LSs. The originality of this research 
is in its methodological contribution, employing the Soft-GIS questionnaire as a 
source of information on the whole campus, investigating the preference over other 
places, and structuring the qualities to benefit design. The aim is to extend 
understanding of the campus Learning Landscape supply with subjective knowledge 
of its qualities. The research question is the RQ3: What are the students’ preferences on 
learning space supply on a case campus? 

5.2 Campus as the preferred learning place 

This chapter inspects how students experience the case campus as a part of their 
learning landscape. Firstly, this sub-study compares the respondents’ preference on 
campus over other places for learning. Secondly, it examines how they use it and its 
role for them in general. 
The first result indicates that the university campus premises are the preferred 

location for students to study. 72 % of the respondents chose the campus as their 
primary study location. For the remaining 28%, the primary study location is at home 
(40 respondents), with only two of the respondents stating, ‘at office or at friends or 
at the move’, in addition to ‘home’. 
Regarding how the respondents choose the campus places for their studies, 

according to Figure 5.1, familiarity seems to be the main denominator for choosing 
a place instead of the activity they are conducting. The majority of the respondents 
(67%) always go to the same familiar place, despite what they are doing and in turn, 
only one-third (31%) seek new places anywhere on campus for various things. While 
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47% state they go to any available space at the campus if suitable for their activity, 
and 34% disagree on the issue. Thus, the mere availability of the supply divides the 
respondents. Then again, in terms of who affects their decision-making, up to 84% 
of the respondents state they independently choose where they conduct studies on 
the campus, but simultaneously 75% of the respondents find that they also choose 
the place together with friends. 

Figure 5.1 "How would you describe your use of spaces in general" 

 

Students’ general interpretations of the campus environment are presented in Figure 
5.2. Naturally, for all students, the campus is a place where they can do their studies. 
While the questionnaire statement is ambiguous and can be interpreted 
metaphorically, this can also be interpreted so that there are no obstacles to studying. 
The supply of student restaurants seems highly important as, almost for all 
respondents, the campus is a place to have food (96%) at a subsidized price. The 
social character of the campus is evident as, for 87% of the respondents, it is a place 
to meet with fellow students, with 55% totally agreeing. However, the importance 
of the campus as a place for concentration is also visible in the results, as 87 % agreed 
or totally agreed on the matter. Besides the social character, for surprisingly many 
respondents (69%), the campus is also a place for leisure time. 
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Figure 5.2 "Campus is a place for me, where I can:" 

 

Most respondents (55%) stated spending 20 to 40 hours per week at the campus, 
with an additional 16% over 40 hours per week. Compared to the ECTS’s hourly 
work time, 27 hours per week (in Finland), the students spend a substantial amount 
of time on campus (the complete list in the appendix Figure 10.3). In terms of digital 
devices, students are well-equipped. 92% of respondents reported using a laptop in 
their studies, 80% using smartphones, 53% fixed computers (on campus or at home), 
and 16% using tablet computers. 
Overall statistics of the respondents’ background information reveal that 63% 

were studying for a bachelor’s degree, 33% for a master’s degree, 1% for an 
international master’s degree (M.Sc./ M.Arch.) and 3 % were exchange students or 
PhD students. Of the 27 study fields, 15 were represented (Figure 10.2 in Appendix), 
of which the majority were in Finnish-speaking degrees. The median birth year of 
the respondents was 1995 (oldest born 1974, youngest 1999). 
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5.3 Activities in the campus LL 

This second part discusses the main activities identified during the qualitative 
content analysis. The literature (Chapters 1 and 2) provides a comprehensive view 
of the different activities of the contemporary LSs employed in the original pre-set 
activity categories of the Soft-GIS questionnaire. However, the open-ended 
responses provided insight into the character of activities. The insights allowed for 
questioning the initial framing of the questionnaire into formal and informal spaces 
and instead inspecting how the environments are shared and what students’ different 
learning styles and needs are, i.e., the original intention of the LL approach. As 
discussed earlier (e.g., chapter 2.1.1), some activity categorisations seem to lack 
certain aspects beneficial in the design of LSs, such as setting size or the presence of 
other people in an activity. Thus, the results of this part aim to a. identify and 
systemise the analysis factors behind the activities and b. provide insights on how 
the campus LL is used by introducing the identified Main Activities. 

5.3.1 The analysis factors of the activities 

The inductive, in-depth evaluation of the open-ended responses enabled the 
formulation of the analysis factors that were later compared with the literature. In 
the questionnaire, students were asked to state the activity for the preferred space 
“that is part of your timetable”. For the preferred spaces that the students “choose 
to use”, the pre-set category described both study and leisure activities (see appendix 
Figure 10.1). This set intentionally missed educational activities, such as ‘following a 
lecture’ as the question-set was directed to the spaces that are not part of the 
curriculum, i.e., the ‘informal’ learning spaces.  
Through the analysis of the open-ended responses, the levels of concentration and 

interaction were found to be most important for space use. These aspects were 
strongly present in the material and are interpreted to define the core study needs. 
This finding is aligned with workplace literature (van der Voordt & Jensen, 2021), 
while the LS literature discusses similar aspects (e.g., chapter 2.1.1). However, in the 
LS literature, the related factors seem ambivalent at times, and the distinction 
between, e.g., concentration, privacy and the setting could be more explicit 
(discussed in chapter 2.1.1, p. 48 and in findings presented in 5.4). Therefore, this 
study articulates the levels of concentration and interaction into four factors and 
related scales: 
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Setting size -factor: 
1. Individual, 2. Group 
Activity-factor: 
1. Teaching, 2. Studying, 3. Leisure 
Privacy-factor: 
1. Full privacy need, 2. Partial privacy need, 3. No privacy needs 
Interaction-factor 
1. No interaction, 2. Indirect interaction, 3. Direct interaction 

Setting size -factor. With the many elaborate setting sizes provided in the literature and 
employed in the previous Study Campus LL Supply, here, the factor was divided into 
binary choices of ‘individual’ and ‘group’ because the activity immediately changes 
from individual to any pair or group size.  
Activity-factor: The factor entails teaching, studying and leisure activities. The 

teaching here refers to activities that require the presence of the teacher-instructor, 
and the studying is an activity not requiring the teacher’s presence. The factor scales 
intentionally refrain from defining the type of teaching activity. Also, instead of using 
the notion of ‘learning’, the scale is the ‘studying’ as it is seen as a purposeful activity, 
and learning does not causally derive from any activity even though the activities are 
aimed at learning. While not the primary purpose of the campus, the leisure activity 
is entailed in the scales as it was identified in the literature, in previous studies by the 
author and during the analysis. 
Privacy-factor: The factor entails the effect of the context on the activity. In Study 

Campus LL Supply, the ‘Bookable’ factor was estimated to influence the space type 
and the use. The length of the use is difficult to estimate prior to the use, but the 
‘sense of safety’ influences the use, as identified by Sandström and Nevgi (2019) as 
an individual-related dimension of Concentration and Co-Quietness. The sense of 
safety is here transferred into a need for privacy, a quality considered in the design 
of premises. The scale of ‘Full privacy need’ indicates separation from the context, 
whereas ‘Partial privacy need’ refers to various spatial elements (such as screens and 
nooks) that create a partial separation or visual block from the surrounding but 
allows the user to feel the presence of others. 
Interaction-factor: The ‘No interaction’ scale entails activities where others are not 

present, while the ‘Indirect interaction’ refers to a situation where others are present, 
but the user is not actively interacting with them. ‘Direct interaction’ refers to 
situations where individuals communicate with each other. For example, Sandström 
& Nevgi (2019) define these as shared activities of Co-Creation and Collaboration. 
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Partially, the Interaction-factor can be seen as the outcome of the Privacy-factor as 
the context and the situation of an individual affects the type of interaction. 
However, the Interaction-factor was seen as separate from the Privacy-factor 
because where privacy refers to physical elements that influence the activity, 
interaction refers to the people that influence the activity. 

5.3.2 The main activities 

Based on the four factors, eight main activities (Table 5.1) were formulated that are 
discussed below.  

Table 5.1 The identified Main Activities 
 SETTING 

SIZE 
ACTIVITY PRIVACY 

NEED 
INTERACTION OTHER 

Individual focus Individual Studying Full privacy need No interaction full 
concentration 

Individual social Individual  Studying Partial privacy 
need OR No 
privacy need 

indirect interaction co-presence 

Group focus Group (2-10) Studying Full privacy need Direct interaction full 
concentration  

Group social Group (2-5-10) Studying No privacy need Direct interaction 
with the group, 
indirect with the 
context 

Social and/ or 
studious 
atmosphere 

Educational 
session: large 

Group (over 30) Teaching Full privacy need Direct interaction larger group 
session 

Educational 
session: small 

Group (10-30) Teaching Full privacy need Direct interaction smaller group 
session 

Special activities  Individual OR 
Group 

Teaching / 
Studying  

Full privacy need 
OR Partial 
privacy need 

Direct interaction & 
indirect interaction 

Laboratory 
work, computer 
programs… 

Social and 
leisure activities 

Individual OR 
Group 

Leisure All privacy needs Direct interaction & 
indirect interaction 

 

Individual focus, i.e., full concentration 
The first category, ‘Individual focus’, describes an individual activity focusing on 

studying. It requires full privacy and entails no interaction with others in the social 
context. This type of total concentration is often seen as the traditional academic 
library use. In the literature, the student-centred learning paradigm has been 
interpreted to imply informal learning that would be social and group-based. 
However, the possibility to concentrate individually was the second most mentioned 
aspect in the responses. As one respondent states:  
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“I often work in the library when I need to concentrate. Teamwork and studying 
together with friends I do elsewhere.” (R41/99) 

Individual social, i.e., ‘Co-Presence’ 
The other dimension of individual activity is the ‘Individual Social’, where the 

privacy need is partial or no need for privacy. The interaction with others is indirect. 
This activity is defined by Sandström (2020) as ‘Co-Quietness’ and by Poutanen 
(2015) and Poutanen & Syvänen (2014) as ‘Alone together’. Here, the ‘Individual 
Social’ activity is also defined as ‘Co-Presence’ (Harrop & Turpin, 2013) because the 
activity does not require full silence from the space, and the respondents stated the 
presence of others was meaningful for them. This activity is simultaneously informal 
and social but requires a studious concentrated atmosphere. As a respondent 
describes: 

“Private but social at the same time, (one) can be in the beanbag comfortably, e.g., 
with headphones but still see other people and liveliness.” (R131/337) 

Group focus 
The third category is the ‘Group Focus’, a small group activity requiring full 

privacy. The group size is above two persons but smaller than about ten persons. 
The group members interact with each other but not with others. In literature, social 
and informal spaces are often understood mainly as lively and noisy. However, the 
questionnaire responses indicated a need for also groups to concentrate and, in turn, 
for groups to feel their activity might disturb others. As one respondent expressed:   

“Chatboxes in general are great groupwork spaces. When discussing, the noise level 
rises unnoticed, but it’s disgusting to disturb others. Therefore, the best way to do 
group work is a free classroom space or a chatbox.” (R133/339)” 

Group social 
Then again, the fourth category, the ‘Group Social’, is very much in line with the 

emphasis on the LS literature on social and informal group activities. The group size 
is from two to ten, as in the previous. The ‘informal’ activity focuses on studying, 
and the groups require no privacy. The members are in direct interaction with each 
other and indirect interaction with others, although the activity (or the placement of 
the group) allows easy flow from one activity to another and others to interact with 
the group and even join it. 

“The place is quite peaceful, but there is a little movement and life around. It's nice 
to do things with friends when you can also talk. (R36/91) 
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Educational session: large 
Unsurprisingly, the most repeated response29 related to the activities was the 

‘lessons’ or ‘lectures’. However, the lessons can pedagogically be very varied, as also 
evident in the open-ended responses. Hence, all these educational activities are 
named Educational session(s). This category is naturally well-documented in the 
literature. The ‘Educational session’ entails lectures, seminars or multi-method 
teaching sessions, such as flipped classrooms. In other words, anything that requires 
teacher presence, this activity is ‘formal’ and usually takes place in the allocated 
‘curriculum’ spaces. This category entails all group sizes larger than approximately 
30 persons. The activity usually requires full privacy from its context, and the 
interaction among the group is direct, without interaction with others that are not 
part of the session. 

“The space is very customizable for various teaching sessions.” (R86/204) 

Educational session: small 
This ’Educational session’ refers to a group activity that the teacher or instructor 

likewise hosts, but the group size is smaller than in previous. Also, often these 
sessions entail more direct interaction with the host and other than lecturing, for 
example, ’calculation exercises’ (common in technology fields of the university) or 
‘seminar days’. This activity requires full concentration from the surroundings, the 
interaction is direct within the group, and there is no interaction with others outside 
the group. As one respondent describes the activity concerning a space: 

“it's more intimate, creates an unconscious connection between the students and the 
teacher. We're then less shy to talk about our projects and it really benefits our way 
of designing. The friendly relationship between teachers and students is something 
that helps us to be more mature about our project, think it for ourselves with the help 
of the teachers, and not to do the project just for the credits. To me, this space is the 
best one to create that feeling.” (R68/146) 

Special activities 
The special activities are all the teaching and studying sessions that require special 

equipment and facilities from the spaces. This activity can happen individually or in 
groups and be part of the educational activity, i.e., teaching or studying, for example, 
laboratory work. The need for privacy is full or partial. There is direct interaction 

 
29 Noteworthily, the prevalence of the notion in the responses was most likely also due to the open-
ended responses balanced towards ‘formal’ activity (as described in Chapter 3. Methods). 
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with others, both within teaching and studying, but also indirect interaction. This 
activity takes place in the specially equipped rooms that, in turn, define the activities, 
for example, creating indirect interaction amongst the users. In terms of independent 
studying, as a respondent states: 

“Quite a lot of people gather here specifically to code and do the same projects. 
There's somehow such an atmosphere that you can ask a stranger for coding help -> 
There you get to know new people.” (R22/61)  

Social and leisure activities 
As examined in the Study Campus LL Supply and above, the space supply of the 

case campus supports social and leisure activities with many facilities. The responses 
strongly support that for the students, the campus is not only for studying but also 
creates a platform for social life. The social and leisure activities are both individual 
and group activities. Usually, the privacy needs vary from no privacy need to full 
need of privacy. The interaction also takes many forms, from direct to indirect. For 
example, an individual might enjoy having lunch amongst others and sensing the 
university community. 

“The space is specifically intended for leisure and guild activities; you need not worry 
about interfering with someone's study or concentration” (R4/22) 

5.4 The preferred qualities of the campus LL 

The third part presents an in-depth analysis of students’ space preferences. In 
essence, this study defines the preferred qualities of the campus Learning Landscape 
founded on students’ experiences based on the open-ended responses on the data 
described in 3.4.2.1. The inductive analysis was influenced by an underlying 
framework comprising physical, social, digital, and experienced environments 
(Nenonen, 2005). The findings of this qualitative content analysis of the students’ 
stated preferences are formulated into the Main Quality Dimensions that can be seen 
to represent the demands on spaces. 
The open-ended responses consisted of a myriad of aspects the students stated 

as reasons to prefer space or a place. Moreover, the analysis revealed many 
underlying, indirect, and interrelated issues. Thus, rather than focusing solely on the 
mere preferences, the analysis aimed at describing the aspects that ‘drive’ students to 
use and prefer a space. Therefore, this sub-study first identified many related themes 
and formulated those into sub-categories. Secondly, these sub-categories were 
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categorised into four distinctive but interrelated higher-level categories: Convenience, 
Control, Community and Comfort. (Figure 5.3). Under each of these dimensions were 
identified the sub-categories that further illustrate each dimension and the richness 
of the experiences on the campus LL. These categories create the Main Quality 
Dimensions. 
The introduction of the Main Quality Dimensions begins with Convenience, as 

it entails general aspects related to preferences and architectural qualities. Next, the 
dimensions identified with Control are introduced, relating to how one can position 
oneself to others. Correspondingly, the Community discusses the importance of 
others to an individual’s preferences. Lastly, Comfort includes measurable and 
immeasurable qualities important for (an individual’s) well-being. The main quality 
dimensions can be seen deriving from two aspects, the study atmosphere and the 
usability of the spaces that each respondent finds suitable for themselves, concerning 
one’s preferences and demands. These relate, for example, to the key elements for 
employee satisfaction and productivity in healthy workplaces defined by van der 
Voordt & Jensen (2020). 

Figure 5.3 Main Quality Dimensions identified from the students’ space preferences. 

 

5.4.1 Convenience 

The first category, Convenience, entails the aspects related to how much effort a 
student is prepared to invest when seeking a space to use. The Convenience is 
divided into five sub-drivers, 1. Location, 2. Clusters & Configuration, 3. Services, 4. 
Access & Availability, and 5. Versatility: Multifunctionality & Flexibility. 
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5.4.1.1 Location 

The Location of the space is the first sub-category associated with Convenience. In 
many responses, comments directly or indirectly referred to the location, which 
seems to affect the LS preferences strongly. As Lefebvre states, human existence is 
spatial (Lefebvre, 1991). Especially present was the dichotomy between centrality 
versus remoteness and between social arenas versus socially distancing oneself. 
First, location refers to centrality as a central location was deemed convenient in 

many responses. However, the centrality is also a ‘relational’ quality as it depends on 
the access points to the campus and is further related to the public transport stops. 
A ‘central’ location also depends on students’ use of other campus facilities, e.g., 
lecture halls and cafés, and is related to an easy change between learning activities 
and taking breaks. In other words, students preferred locations that are literally 
central in the campus close to main facilities, but also locations that are central for 
them, but for others, a remote location on campus. (Figure 5.4) 

“Their location on campus is suitably close when coming from any direction.” 
(R6/25) 

Furthermore, respondents also preferred remote locations, which likewise is a 
relational quality. By preferring a remote location, students seek calmness and 
concentration. In the responses, three approaches emerged for the preferred remote 
location (Figure 5.4). Firstly, students choose a central learning cluster or an area on 
campus and, within that, a ‘remote’ location, e.g., close to walls or a nook. Secondly, 
some seem to favour a genuinely remote location in the whole campus context, 
usually a space that is underused by others. Both are also related to ‘placement’ 
further discussed under Control. Thirdly, students choose to work far from their 
social arenas but in a central learning centre. 

“A central location in the campus arena, but still a secluded private room where you 
can work in peace.” (R52/124) 

“A secluded and peaceful place, through which there is no unnecessary traffic.” 
(R105/235) 
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Figure 5.4 Qualities of LS locations: Centrality & Remoteness 

 

Regarding a dichotomy between social arenas and social distancing on campus, the student’s 
community and the social arenas play a significant role, such as the location of the 
guilds and clubs (discussed under the Community category). On the other hand, 
students also socially distance themselves from peers and other activities by choosing 
to work in a (relationally) remote location to focus. Thus, they veer into a location 
far from the social arenas but campus-wise in a central location, and the dimension 
can be seen related to the Clusters and the spatial configurations of LSs. 

“To the language centre headphones for the ears to work alone. Close to everything 
but far enough away from your own guild when you really need to get work done.” 
(R38/94) 

5.4.1.2 Clusters & Configurations 

Certain established learning clusters, such as the Main Library and the Language 
Learning Centre, were strongly present in the responses. The emphasis is natural as 
they are the main LS locations on campus. Additionally, the preferences were 
influenced by the closeness of other activities or spaces. Therefore, the spatial 
configurations emerge as an important quality on top of the well-known clusters. An 
essential part of architectural design, spatial configuration refers to how spaces are 
to each other and their adjacency. In this dissertation, the Cluster is defined as any 
group of facilities that create a meaningful learning place in students’ experiences. It 
can be seen as a higher-level strategic choice, while the spatial configuration is a 
tactical design choice on how activities and spaces are placed to each other, leading 
to a recognisable cluster of LSs (Figure 5.5). 
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Furthermore, it was evident in the responses that the established clusters and 
spatial configurations have different profiles and roles in students’ perceptions 
regarding their character, how they are used, and who uses them. Students prefer a 
cluster, or spatial configuration, for two identified reasons. Firstly, a cluster is an 
established learning place designed to support multiple uses or only specific uses, 
like concentrated studying, allowing easy swaps between, for example, focused 
individual work and group work. Secondly, a cluster is a successful combination of 
spaces that enables many different activities, i.e., to take a break, eat, and do group 
work, and where social arenas play a part, such as Fixed Community spaces, and 
where the passing-by traffic is mentioned positively. In a sense, these are ‘emergent’ 
learning clusters (Figure 5.5). Therefore, inspecting the types of clusters these 
facilities create is beneficial even though not all are designed as recognised clusters 
like the Main Library (further discussed in Chapter 6.4). As a respondent states: 

“Everything necessary nearby, often other students around or downstairs. Exchange 
of ideas possible. Many activities at the same time, good working peace despite the 
chatter. Thoughts stay in work.” (R27/73) 

Figure 5.5 Definitions of Clusters and Configurations 

 

5.4.1.3 Services 

The supply and location of the Services have an impact on the preferences. Their 
importance to the campus experience is highlighted in above Figure 5.2. The result 
is aligned with the previous literature and seen as a separate dimension albeit closely 
related to the Cluster of facilities. The campus has both university- and business-
provided services, as discussed in Chapter 4.3. The preferences were influenced by 
the supply of cafés and restaurants, easy access to food and coffee and the 
convenience of taking a break between tasks. These locations are places for 
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relaxation and meeting friends, but the supply of computers was also stated as an 
important service.  

“The space is practically a cafe connected to Konehuone and Såås bar, where you can 
have lunch or a snack even late at night if necessary. The space is open and the 
possibility of meeting friends in the corridor is great. In addition, there are 
comfortable desks and chairs on the platform to work on.” (R135/343) 

5.4.1.4 Access & Availability 

Altogether, the Access to and Availability of spaces are echoed in the responses, which 
were employed in the Campus LL Supply Study’s analysis factors. In the heart is the 
mere availability of various spaces that can be accessed (almost) at any time, aligned 
with the LL approach and the Convenience. The case university has developed its 
premises somewhat heavily since 2012 (see 3.2.1 and 4.5). The responses highlight 
that students can use a vast supply of on-campus LSs in 1. an agile unplanned manner, 
2. an agile unplanned manner with time-based or community limitations or 3. with a 
reservation (Figure 5.6).  
Even though students are using the spaces agilely, it is evident that they put effort 

into seeking a suitable space, spot, or table for their needs. Open and openly accessed 
but closed LSs, such as Commons or Focus spaces, are appreciated and viewed as 
easy to employ as they require no booking. Then again, the popularity of certain 
spaces creates limitations to use (see Timely use), and also time-based limitations affect 
the use. For example, many Fixed Educational spaces, e.g., computer rooms and 
particular Blended Educational spaces, are booked for educational sessions during 
the daytime, but after hours, students can access them with an access card without 
booking the space. In addition, specific dedicated LSs are allocated to a study field 
and accessed with a student card. These spaces create a strong sense of community 
that is discussed in Sub-communities. In contrast to the agile unplanned use, students 
also appreciate the possibility of easily booking a space in advance with the centrally 
controlled online calendar system. Hence, using those spaces requires planning while 
diminishing the effort required to find a suitable space. 
The supply of unbookable and bookable spaces creates contradictions as well. In 

the responses, complaints were made towards students who leave their belongings 
in a popular location for a long time, thus reserving a spot. Moreover, students have 
varying interpretations of the appropriate use of certain popular LSs, such as Focus 
spaces. In general, there seems to be a high demand for groups to work in privacy, 
i.e., focused group work, and wishes were made to have a joint map of all the 
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campus’s Focus spaces with live monitoring of availability to minimise the effort 
students are required to put when seeking for a suitable space to study. Hence, 
providing appropriate spaces, their location, and access to them are interconnected.  

“In general, the study facilities on the entire [building P’s] 2nd floor are comfortable. 
I don't have a special place, because they are often so full that I go where it is free.” 
(R95/218) 

 “"Chatboxes are handy as you don't need a reservation. For example, the library's 
group workspaces could be used, because the reservation is easy, but the environment 
is not so inspiring and even though the reservation is easy, you have to remember to 
do it in good time. Also, in the [building T] you can usually find a free groupwork 
space (probably not as widely known as chatboxes), but they are closed dark booths, 
so not so attractive, although there is also a screen, etc." (R124/309) 

Figure 5.6 Access to LSs concerning their boundary qualities 

 

5.4.1.5 Versatility: Multidimensional & Flexible spaces 

The last issue related to Convenience is Versatility, as respondents stated they prefer 
a chosen space or place due to its various learning opportunities. Versatility entails 
two issues, divided into Multidimensional and Flexible spaces following Jamieson et 
al. (2005), also related to Spatial Configuration. These qualities emphasise the layout 
and what it affords. Students also preferred the general functionality of the spaces, 
discussed under Comfort. 
Multidimensional area or space provides ‘as such’ many different options, for example, 

separate spaces or rooms, different atmospheres from studious to lively, or furniture 
settings, and therefore can support simultaneously various activities (Figure 5.7). 
Dovey & Fisher (2014) describe such an environment as Fluid or Agile. Respondents 
highly appreciated the versatility of the whole campus, especially the clusters, as they 
allow different types of activities to occur simultaneously, i.e., they are 
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multidimensional and adaptable as they enable various sized groups to form and 
work (Jamieson et al., 2005). Here, the Multidimensional also refers to a space that 
provides versatile learning possibilities without modification, e.g., by flexible 
furniture. For example, students acknowledged, e.g., the Fixed Community spaces 
as versatile learning spaces. Furthermore, students also interpreted that versatile 
teaching methods are supported by the technology installations in the Educational 
spaces, e.g., video recording possibilities.  

“Opportunity for versatile workplaces, bright. Adapts to needs: studying with friends, 
group work and studying alone.” (R1/11) 

“I like to use the library for studying because it has a calm study atmosphere. It is also 
good that there are separate group workspaces and a room for completely silent study. 
There are also many different tables and chairs and exercise balls, from which 
everyone will probably find something they like. I also like the fact that in the library, 
during a study break, you can put together the puzzle there or even play VR games." 
(R4/22) 

Figure 5.7 Multidimensionality 

 

Then again, a Flexible space can be adjusted to suit one’s purposes and easily altered 
to another setting with, for example, movable or flexible furniture (Figure 5.8), as 
Jamieson et al. (2005) suggested. In the responses, students acknowledged the 
Blended Educational spaces where the instructor could adjust the layout into 
different settings. In this research and the previous LS literature, the Flexibility first-
most refers to a space with flexible furniture or large open-plan centres for teaching 
and learning (e.g., Temple, 2007; Van Note Chism, 2002; Jamieson et al., 2005), even 
though in flexibility-adaptability literature the notions have other connotations (e.g., 
Schmidt & Austin, 2016). A respondent on a Blended Educational space: 

“The space has movable furniture, including chairs that can be adjusted exactly to suit 
you. In addition, there are modern, touch-screen large screens for presenting board 
examples.” (R17/52) 



 

166 

Figure 5.8 Flexibility by furniture 

 

5.4.2 Control 

The second identified category of main quality dimensions is Control. It includes 
aspects that influence how a person prefers to be in relation to others. The Control 
consists of four categories, 1. Concentration, 2. Placement & Boundaries, 3. Timely 
Use, and 4. Community-control & Emotional Safety. 

5.4.2.1 Concentration 

Concentration is the second most stated reason to prefer a space. The emphasis can be 
seen as a counter-effect of the recent developments. The case university has invested 
in social, open-access LSs, such as Commons, and students seem to favour the 
developments in general. However, the results indicate that students also want to use 
the university premises for concentrated studies, as stated in Figure 5.2. According 
to the findings, the need for Concentration is two-fold. On the other hand, the students 
seem to seek for studious atmosphere and co-presence. In turn, the suitable amount of 
concentration depends on how much students prefer to withdraw themselves from 
others, achieved by the levels of privacy and various boundaries. 

Concentration: Studious atmosphere and co-presence 
Students associate ‘peaceful’, ‘calm’, and ‘relaxed’ spaces and atmospheres with 

concentration. Gayton (2008) describes this as a communal way of using the space 
with a studious atmosphere where all working in the space seems to be concentrated 
on studying, including solitary work in groups, solitary work amongst fellow students 
and peer-to-peer tutoring. While some seek total silence from, e.g., Focus spaces, for 
many, the presence of others seems to contribute to the studious atmosphere, given the 
environment is ‘socially controlled’ as more or less silent. Some students also prefer 
areas with “suitable background noise”, a quality that was also confirmed by Harrop 
and Turpin (2013). However, respondents also want to control others’ loudness in 
an open study area. Hence, concentration also depends on how heavily a student, or 
a group, withdraws oneself from others and boundaries. 
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“A spacious space that is visually pleasing. Socket next to it. Suitable background 
noise, so it's not quiet and you can't hear anyone's things that would disturb you. 
There is no "anxiety" of a quiet cramped space. The chairs are bad because they 
cannot be adjusted to your own height. But fortunately, there is often an adjustable 
chair nearby that I can take for myself.” (R13/40) 

Concentration: Privacy for group working 
As discussed above, the results clearly indicate that not only individuals, but 

student groups, seek a place to concentrate on campus. The groups require privacy 
and isolation as they wish not to be disturbed, but they also wish not to disturb 
others with their noisy group activity by controlling their positioning to others. 
Concerning a Focus Service space, one respondent stated: 

“You can be safely [at ease] in the group workspace, the sounds do not travel in or 
out very well.” (R6/25) 

Concentration: Privacy & Boundaries 
Spatially thinking, different solutions for concentration can be separated from the 

research material (Figure 5.9). The first solution is a remote location with no passing-
by traffic. These spaces are not among the popular study spaces; without a crowd, 
there is no noise. Secondly, wall sides, nooks, and corners of the LSs created privacy 
in an open area (along with headphones) and were preferred for quietness and visual 
block. These are spaces for individual concentration found within, for example, the 
Service Commons. The third solution is total isolation, where, e.g., Focus Service 
spaces provide individuals with a space to be undisturbed. For groups, the Focus 
spaces, and some Focus Service spaces, function for such isolation. On top of the 
physical location, time-based use enables concentration, e.g., during the less popular 
times, the atmosphere is different from the peak hours. The fifth identified solution 
is based on suitable background noise that allows concentration in an open space 
without being “too isolated”. Furthermore, the physically open and openly accessed 
study spaces, such as Blended Commons and Commons, have different 
characteristics from each other, and certain places are more suited for concentration, 
according to the responses. 

“I aim for the tables along the wall because it has more accessible sockets and more 
privacy.” (R49/115) 
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Figure 5.9 Privacy preferences and related spatial solutions 

 

5.4.2.2 Position & Boundaries 

Related to the Control over the environment, the responses revealed that students 
control their Position in relation to others. Regarding the location, students seem to 
‘socially distance’ themselves from their friends by intentionally seeking, e.g., remote 
locations for concentration, far from the guilds or on higher level floors. Three 
approaches to positioning oneself can be identified in the material (Figure 5.10). 
Firstly, the above co-presence, where some students place themselves amongst 
others for the above concentration issues and to not feel alone. Secondly, some 
respondents stated they place themselves in visible locations or near the traffic where 
their passing-by peers and friends can see them, e.g., next to a glass wall, pathway, 
or an entrance. Thirdly, some students favour spaces where a group can function 
efficiently and position themselves within the area to create cohesion and have 
enough room. 
These are related to the distribution of positions in space by Weinfurtner & Seidl 

(2018), but here also matters the physical quality of the boundaries and if the 
boundary quality is created aurally, is open, openable, transparent, or closed. Then 
again, together with the responses, the preferred map locations and the site visits 
confirm the popularity of the open study spaces, e.g., Commons or Streetspaces, that 
blend with the main circulation. 

“One of the walls in that class is also made of glass, and often the guys notice me in 
the class and always come to say hello and exchange a few words, which is really nice. 
I usually choose my place there in such a way that guys passing by in the corridor will 
notice me if they want to come and chat.” (R22/61) 
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Figure 5.10 Positions in relation to peers: 1. Co-presence, 2. Visible location, 3. Group cohesion 

 

5.4.2.3 Timely Use 

The next Control-related aspect is Timely Use. It describes how students control the 
timeframes when they use the preferred spaces and their presence in the spaces. 
Respondents stated that they choose to use the space if it suits their purposes at the 
given time. For example, if a space is too crowded or noisy, they might decide to go 
home instead and come later at a time more suitable for their needs and preferences. 
Then again, some students also responded that when their preferred space is 
crowded, they opt to use it nonetheless but control their personal space using 
headphones. As stated, students prefer LSs that allow them to continuously change 
from one activity or group to another agilely, while bookable spaces require planning. 
Thus, Timely Use is also related to Multidimensionality and Access & Availability.   

prefer the language center whenever it is quiet enough to work on things that ”I 
n the require concentration. This is usually not the case, especially during the day. I

evening, I usually choose the language center because there are less people there 
67/145)(R ”then.  

5.4.2.4 Community-Control & Emotional safety 

Students seem to control their learning environment’s perceived (emotional) safety. 
The quality can be described as a Community-Control as it relates to both the users and 
the space itself. Firstly, perceived safety is influenced by social control as some 
students seek a space where they know the other users; thereby, this sub-community 
can also identify strangers. Secondly, the space itself was stated to create trust with a 
small-enough size and layout providing privacy or easy positioning. Based on the 
responses, students feel confident about leaving their belongings in place when 
taking a break or having enough emotional safety to ask questions from fellow 
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students or the teacher. Notable, only a few direct references were made to the 
physical safety issues30. 

“Club space => limited user base => reliable, safe space to do anything with friends.” 
(R53/125) 

5.4.3 Community 

The third category of main quality dimensions is Community. As evident in the 
previous dimensions, the Community is important with its many related aspects. This 
category includes four categories, 1. Social Atmosphere, 2. Sub-communities, 3. 
Community Facilities, and 4. Social Activity. 

5.4.3.1 Social Atmosphere 

The Social Atmosphere is ambivalent and immeasurable quality, but it was strongly 
present in the responses and the site visits. Students preferred a ‘suitable soundscape’ 
and relaxed yet focused, lively atmosphere. Essential is that the users feel socially 
safe to discuss in the space, and for many, a lively environment allows ‘all activities’. 
These environments are open spaces with people around. They are spacious and yet 
intimate, according to the respondents. In certain spaces, students can listen to music 
when not many people are present. Despite all the activities happening in socially 
active, lively spaces, the atmosphere helps students to concentrate on their studies. 
The Social Atmosphere is present in the LS literature. According to Harrop & Turpin 
(2013), the social atmosphere consists of co-presence and co-awareness of peers, 
creating a buzz and liveliness to the area. 

“Actually, I would like to answer the last point that I seek to use the space because 
the atmosphere is both focused and lively. There, everyone codes and talks about 
coding and helps each other if needed. For some reason, it doesn't hurt my 
concentration if the people next to me are discussing exactly the same problems that 
I have, or for which I can advise a solution. Actually, everyone focuses on their project, 
no one comes there just to hang out or surf the internet. However, the atmosphere is 
lively to the extent that there is usually discussion and even strangers start talking to 
each other because we are on common issues. […]” (R22/61) 

 
30 Here societal and cultural issues most likely influence. Finnish campus environments are generally 
very safe. 
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5.4.3.2 Sub-communities and learning styles 

Sub-communities, e.g., student organisations, are important for students in terms of 
social life, but the results indicate that in terms of learning, sub-communities have 
formed around learning activities involving technology. These communities are 
created in Fixed Educational spaces, mainly computer rooms with specific software 
and hardware dedicated to a particular degree program or study field. Thus, users 
have naturally common interests, and access is limited to specific user groups. 
However, these sub-community members are not necessarily known to each other 
prior, and the peers may be from many disciplines. Partially related to the above, the 
atmosphere supports asking questions, getting to know strangers and peer-to-peer 
help. These locations demonstrate the interconnection of space, technology, and 
community. Related to the importance of sub-communities are students’ positive 
associations with the learning styles or pedagogies that the preferred spaces represent, 
e.g., learning by doing or practical issues in studying or associated with specific 
preferred study topics and courses.  

” [Building R’s] "main" computer class, which is apparently only accessible to [our 
study field], or at least 98% are there from [our study field]. Critical because a large 
part of the software licenses on these machines. Good location.” (R38/94) 

5.4.3.3 Community Facilities 

The importance of Community Facilities in the on-campus provision was present in the 
responses. The difference to the ‘sub-communities’ dimension is that these facilities 
are intended for social rather than study activities. As described in 3.2.1, the case 
campus is focused on technology fields and in Finnish universities, the student 
communities play a major role in students’ social lives. For that, university properties 
offer small rooms for the use of these associations. These places are the Fixed 
Community spaces, known as Guilds & Clubs of certain study fields and hobby clubs. 
Hence, access to these spaces is dedicated to ‘known’ users. 
In Fixed Community spaces, the activities usually circle around social, leisure and 

association activities. For some respondents, these are the last places to do any 
studies unless no other place is available, and they feel at ease not disturbing others 
in their study activities. Then again, for some respondents, the Guilds & Clubs are 
versatile LSs. They prefer working socially, finding Guilds & Clubs suitable for a quick 
check-in with friends to plan for group work and relaxing in-between studying. 
Furthermore, the community facilities are interlinked with the Configuration and 
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Cluster aspects, as many of the Fixed Community spaces are near LSs in central 
locations.  

"The space is specifically intended for leisure and guild activities; you don't have to 
worry about disturbing someone's studies or concentration" (R4/22) 

“Access to the guild hall is through this area. There is also a passage for CAD classes 
through this, which means that everyone you know is in the vicinity of this 
intersection.” (R144/358) 

5.4.3.4 Social Activity 

The Social Activity is separated from the previous qualities, as whilst related to Sub-
Communities and Community Facilities, it was evident in the responses that social 
activity is not confined to specifically allocated spaces but connected to the whole 
campus and the supply of services. For students, the campus is also an environment 
for social life and relaxation (see Figure 5.2), a well-known issue not necessarily 
supported throughout campuses. In addition, it is essential also to recognise the issue 
of loneliness. There were indications that for some respondents, the social aspect is 
over-emphasised in the physical environment, and it might also create negative 
associations if a student is introverted or does not have friends and peers to work 
together. The intended uses of LSs vary in students’ actual uses, and the social 
activity spreads around the campus. As one respondent describes a Focus space: 

“Study, play games, chat with friends and nap.” (R140/353)” 

5.4.4 Comfort 

The fourth defined main quality dimension is Comfort. It entails aspects associated 
with physical and mental well-being and pleasantness. Comfort is further divided 
into six sub-categories, 1. Physiological Wellbeing, 2. Ergonomics, 3. Functionality, 
4. Spaciousness, 5. Natural Light & Views, and 6. Aesthetics. Most Control 
dimensions are strongly related to a vast body of environmental psychology literature, 
e.g., to Vischer’s (2008) environmental comfort model of workspace quality. In the 
model, psychological, functional, and physical comfort enable user satisfaction and 
wellbeing (Vischer, 2008). 
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5.4.4.1 Physiological Wellbeing 

The first identified category is Physiological Wellbeing, which, e.g. Vischer (2008, p.100) 
identifies as a part of physical comfort and basic human needs for a habitable 
environment31 . Thus, it is unsurprising that students preferred the physiological 
wellbeing aspects, such as pleasant temperature, sufficient indoor air quality, and 
functional acoustics. Regarding indoor air, the ‘good’ quality was associated with a 
sense of sufficient fresh air and ventilation at an appropriate level. Temperature-wise, 
respondents stated negative associations when the sense of temperature was too cold 
in an otherwise preferable space. For example, while students highly appreciate the 
study places next to the windows, they complain about the feeling of draught next 
to the large windows during winter. Related to users’ control over the place (Vischer, 
2008), some respondents favour the ability to adjust the temperature in a room. 
Furthermore, good acoustics were highlighted, as total sound-proofed, easiness of 
listening to a lecturer without echoes, or pleasant background. Moreover, Physiological 
Wellbeing is here associated with cleanliness, although the case campus is constantly 
well-maintained; thus, there was only one mention of this. 

“New facilities, comfortable lighting, suitable temperatures, windows with a view of 
the yard and good ventilation! Toilet nearby. Peaceful, not many passers-by, so no 
distractions. And I'm really sad that these are going out of use...” (R24/63) 

5.4.4.2 Ergonomics 

Another essential quality of Comfort is Ergonomics, the most stated reason to prefer 
a place. The results express a clear need for ergonomic and ‘suitable’ furniture. In 
the responses, firstly, suitability represents the versatility and diversity of the 
furniture supply in general to match all needs for studying, entailing movable 
furniture. Secondly, the need for Ergonomics includes the physiological comfort 
provided by the furniture, e.g., created by its physical measures. The respondents 
preferred a. comfortable seats, b. seats and table adjustable in height, c. possibility to 
work in a standing position, d. room for feet, and e. large enough table surfaces to 
place a laptop, books, and papers. However, they also preferred the comfort of the 
relaxed seating position provided by the bean-bag-like seats and sofas, highlighting 

 
31 An extensive amount of literature focuses on physiological well-being. These aspects are only briefly 
addressed here as this dissertation focuses more broadly on sharing the campus facilities. 
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the need for diversity. Thirdly, Ergonomics is related to the adequate number of tables 
and seats in the space, affecting usability. For example, some respondents 
complained that the silent reading rooms in the main library are scarcely furnished 
and lack proper electricity. Both are further discussed next as a part of Functionality. 
Notably, attractive- or relaxed-looking furniture, such as beanbags, have 

dominated the interior designs in the hype of renewing LSs, especially in the first 
years of retrofits, as Boys highlighted in 2011. The furniture choices have perhaps 
represented an idea of making students ‘enjoy’ the campus environment in 
competition over students and intentionally differentiate from the earlier interior 
(Boys, 2011). Nonetheless, they do provide options for standard furniture settings.  

“There should be more tables next to the wall in the library. The spaces in the middle 
and near the corner are really bad for laptop work. You can lounge on them, but you 
can't work on a laptop because the table is either too low or in lounge chairs you have 
to take the laptop on your lap, which means you can't work efficiently. There isn't 
even enough desk space elsewhere to spread papers. That's why the tables at the other 
end of the library are always full. But I personally don't like doing things in a row next 
to each other.” (R118/277) 

5.4.4.3 Functionality 

The aspect of Multi-functionality was discussed as a part of the Convenience. However, 
respondents also stated ‘direct’ Functionality issues related to the preferred spaces. 
First, it is associated with the appropriate space size for the activities, i.e., not too 
large or small, and interlinked with the experienced Spaciousness of the space. In 
turn, the appropriate size also relates to the proportions of the space, and according 
to the respondents, a well-functioning space supports effortless hearing and good 
visibility to the screen, such as the descending auditoria platform. Secondly, the size 
and proportions relate to the overall layout of the space. In the responses, the layout 
and furnishing that supports the activities were highlighted. For example, table 
groups are laid out functionally and the amount of furnishing suitable to the space 
without being too scarce or full. Regarding large Educational spaces, e.g., auditoria, 
students preferred layouts that provide easy movement within and where the 
entrance door is not on the lecturer’s side.  
Along with the space layout, students preferred well-equipped facilities with high-

quality technology, e.g., supply of computers, licensed special software, screens and 
large touch screens, whiteboards, speakers, printers, and video-recording possibilities. 
Notably, respondents repeatedly stated both the need for and the adequate amount 
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of power sockets. Regarding LSs, electricity is crucial for functionality because of the 
high number of electronic devices used by the respondents (see Chapter 5.2.).  

“[…]However, it is a suitable size so that the lecturer does not feel too far away, but 
there is still enough space to sit. […]” (R34/89).   

”Good chairs and tables that can be moved and create more communal learning 
spaces.” (R188/277) 

5.4.4.4 Spaciousness 

Along with the previous measurable comfort factors, the experiences and 
preferences were influenced by immeasurable aspects too. Surprisingly, the 
Spaciousness of the space was very often directly stated in the quotes. Spaciousness is 
an architectural quality that is affected by the proportions of the space, including its 
height and layout. Site visits and responses revealed that high ceilings, balcony-like 
parts and natural light create the character. However, it is also a very relational 
quality. Regardless of the absolute measures, spaciousness seems to be defined by 
the users’ experience and culturally bound comfortable distances between people.  
First, as mentioned above, statements refer to the space being “suitable” in size 

to the under-taken activities. For example, the students complimented especially 
Educational spaces where the relation to the teacher and peers was comfortable. In 
larger Educational spaces, the small enough size enables good visibility, cosiness, and 
closeness to the teacher that, in turn, encourages them to ask questions. The suitable 
size was also relational and interlinked to social relations as a small space allows 
friends to be visible, and a large space allows movement without bothering peers. 
Further on, suitable size is critical also in Focus and Focus Service spaces, and small- 
and wide-enough were both mentioned. Thereby, spaciousness depends on the 
number of people using the space and puts into discussion the layout efficiency as 
the example highlights that while these spaces might be intended for larger groups 
(size and the number of seats), the ‘inefficient’ use is favoured by many respondents 
and creates comfort in using. 

“The rooms are cosy and light. The rooms are not very large, so it encourages to ask 
questions during the lecture.” (R145/360) 

“However, it is a suitable size so that the lecturer does not feel too far away, but there 
is still enough space to sit. (R34/89) 
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5.4.4.5 Natural Light and Views 

Previous literature has highlighted natural light and views of the outside as essential 
qualities for human comfort and wellbeing. The respondents identified Natural Light 
and Views as increasing their sense of comfort, wellbeing, and productivity in working 
(i.e., studying) but also stated that the lack of these qualities affected their use of 
specific spaces. These qualities are also found to create a homely feeling, allow the 
changes in the weather to be perceived and affect the atmosphere of the space. 
Respondents associated good lighting conditions and ‘brightness’ with other than 
direct natural light, such as the airiness or spaciousness of, but also with the good 
electric lighting in the space. Furthermore, these qualities are related to the preferred 
locations as some of the most favoured places are situated next to large windows, 
but also preferred inner plan locations are often situated next to the larger openings 
and provision of a skylight.  

“I seek spaces with great lighting and view (and desk). I would prefer such space in 
libary (in front of large windows), but if that is not available, I am looking it elswhere 
and use my headphones.” (R145/360) 

5.4.4.6 Aesthetics 

Another immeasurable quality is the Aesthetics of the space that is highly dependent 
on, e.g., personal preferences and trends in interior design. Aesthetic qualities 
affected the preferences in many ways. Firstly, respondents mentioned the unique 
character of the space, i.e., possessing interesting elements, its personality, or that it is 
a recognised part of the campus. Secondly, they favoured the overall pleasantness 
and comfortability of the space, e.g., ‘successful’ spatial configuration, comfortable 
seats and tables, including lounge chairs, or generally ‘good architecture’. Further on, 
for ‘being at ease’, the homeliness and relaxedness of the space were complimented, 
which includes views outside, suitable size, and the intimacy and spaciousness of the 
space. Thirdly, some respondents also preferred the novelty or contemporariness of 
specific spaces, identified in previous studies too (Poutanen, 2015). Surprisingly, the 
novelty seems to be an ambivalent quality, as in some responses, it was associated 
with over 20 years old space. Based on the site visits, it can be interpreted to refer to 
the agelessness of the materials and maintenance. 
Furthermore, the respondents complimented visually pleasant, beautiful, or 

neutral environments. They stated favouring certain materials and colours, and as 
both the neutral and the colourful interiors were preferred, the latter highlights 
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personal preferences. Hence, the pleasant high-quality interior designs played a role, 
but specific spaces were stated as impractical due to unsuitable furniture for working. 
Notably, some respondents expressed that their favourite space is not aesthetically 
pleasing, but they preferred it for practicality, mandatory technology or software. 

“The language center's classrooms are decorated to a high standard, adaptable and 
bright.” (R21/60)” 

5.5 Conclusions on students’ experiences 

The Study Campus LL Preferences inspected the students’ experiences on the supply 
of spaces. Based on the preference survey, the study examined in-depth the 
experiences and ways of using the spaces beyond the mere preferences. The survey 
data was analysed both statistically and qualitatively. The first set of results focused 
on the statistical analysis of general campus experiences. Secondly, the study 
introduced the analysis factors and thus formulated the Main Activities. The third 
and main results of the study are the four Main Quality Dimensions for space use. 
Figure 5.11 presents the main results categorised into a hierarchical graph. 

Figure 5.11 The main result categories of the Study Campus LL Preferences 
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The statistical analyses highlight that the campus is the primary place for students to 
conduct their studies over other places. It also seems that the student-respondents 
are not ‘multi-locational’ but mono-locational at either campus or home. They 
choose their preferred campus study locations based on familiarity rather than 
exploring new possibilities. Nevertheless, the location seems vital for many as not all 
chose the study locations merely based on suitability to their activities. In general, 
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the campus is a place for students to conduct their studies, have food, meet with 
friends and concentrate, and spend time. 
The study’s results also provide insights into how the campus Learning 

Landscape is used in various manners. The results highlight the multitude of 
activities related to the campus facilities and the role of the campus in supporting its 
users. Previous LS literature has established many categories of activities, but the 
dimensions behind those categories often seem to be mutually excluding (e.g., 
concentration-collaboration, informal-formal), resulting later in too direct 
assumptions for spatial needs. Here, the systemised analysis factors incorporate the 
simplistic scales of activity (teaching-studying-leisure), the setting size (individual-
group), the privacy needs and the types of interaction. These factors can later be 
adopted systematically in other case studies. 
The identified Main Activities specifically highlight that for individuals and 

groups alike, concentration is one of the essential elements in studying. The need for 
groups to focus is less discussed in LS literature. Since the early part of the 2010s, 
the case university has invested in informal, social, and collaborative spaces, and the 
need for spaces for concentration might be a counter-effect to those developments. 
In all, the students see the campus as a place that should also support concentrated 
activities, and the home is not the preferred location for concentration for all 
respondents. 
The study’s results present the numerous underlying and interconnected reasons 

for students’ space preferences. The results also highlight the complex relationships 
between spaces and people, influencing personal preferences and creating 
experiences over shared facilities. Furthermore, the results indicated a need to 
critically inspect LS typologies, as the actual uses differ from the intended uses, and 
the social activity is strongly present throughout campus LL.  
The research identified the Main Quality Dimensions, the 4Cs, based on the 

open-ended responses. The main dimensions of Convenience, Control, Community 
and Comfort specifically inspected the issue holistically from a whole campus 
viewpoint and reflected on previous literature. The Convenience includes the aspects 
linked with the amount of effort students invest in using the preferred space and 
entails qualities of 1. Location, 2. Clusters & Configuration, 3. Services, 4. Access & 
Availability, and 5. Versatility: Multifunctionality & Flexibility. Then again, Control 
discusses the qualities that affect how students choose their presence in relation to 
others. These are 1. Concentration, 2. Positioning & Boundaries, 3. Timely Use, and 4. 
Community-control & Emotional Safety. The Community category entails all related 
qualities and includes sub-categories of 1. Social Atmosphere, 2. Sub-Communities, 3. 
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Community Facilities, and 4. Social Activity. Finally, Comfort incorporates qualities 
directly and indirectly associated with physical and mental wellbeing. These are 1. 
Physiological Wellbeing, 2. Ergonomics, 3. Functionality, 4. Spaciousness, 5. Natural Light & 
Views, and 6. Aesthetics. The identified preferred qualities summarise students’ 
viewpoints and reveal versatile aspects to consider in the design and development of 
campus LSs. 
In turn, these dimensions can be transformed into value choices that the students 

undertake to balance between the issues that ‘drive’ them to use a specific space. 
Table 5.2 introduces some value choices, where the left-hand column presents the 
‘demand for space’, and the two right-hand side columns present the related 
polarised value choices. Noteworthily, the students may prefer both characteristics 
of the value counterparts but choose between these depending on the given situation, 
e.g., according to their needs, activities, and supply or availability of spaces. The 
results also highlight that the students understand the suitability of each environment 
for different types of work. Admittedly, there are somewhat varying perceptions 
among the students about the character of each space and its suitability for certain 
activities, creating some clashes between uses. Thus, the varying perceptions and 
even clashes in uses also affect students’ value choices. 

Table 5.2 Value choices between two on-campus LL qualities 
DEMAND FOR SPACE VALUE CHOICES BETWEEN TWO QUALITIES OF CAMPUS LL 
Study location Campus over home versus Home over campus 
Location in campus Central versus Remote 
Location in relation to 
friends 

Social places (guilds) versus socially distancing from friends on 
campus (far from guilds) 

Position in relation to peers  Co-presence (amongst others)  versus Solitude (far from others) 
Boundaries Visibility versus Isolation (also privacy for group 

working) 
Atmosphere  Social atmosphere (inspiring) versus Studious atmosphere (concentration) 
“Self-control” Studying Versus Socialising 
Clustering Easy access to neighbouring 

facilities 
versus Single (dedicated) facility 

Easiness in a change of 
activities 

Multi-use versus Single use 

Access & Availability Agile use (easy use, but uncertainty 
of availability) 

versus Reservation (requires planning, but 
certified availability) 

Timely Use Requires adjustments for comfort versus Coming back later 
Community-dedication  Shared by the whole campus versus Dedicated access (peer support) 
Comfort Functionality or ergonomics versus  Other suitable qualities, e.g.,  

atmosphere 

In conclusion, the Campus LL Preferences Study results indicate that the campus 
successfully offers a diverse palette of LSs for various situations and preferences, 
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and the supply supports different learning styles. Thus, one can claim that the case 
campus represents the ideals of the LL approach regarding student preferences. In 
the material, it was surprising how conscious the respondents were of the other 
students. One of the most surprising results was the importance of different kinds 
of clusters. In previous literature, the focus has been on the ‘established’ clusters but 
not on the ‘emergent’ that are not necessarily designed as clusters per se. This finding 
led to new directions in this dissertation, converging the supply and preference data 
to inspect the different scales and preferred locations on the campus LL. 
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6 THE PREFERRED CAMPUS LEARNING 
LANDSCAPE LOCATIONS 

“Exploring alternative options for learning space distribution helps to define different approaches 
to support learning communities.” 
Shirley Dugdale, 2009, p. 58 

The third study investigates the alignment between the supply of spaces and allocated 
preferences in the campus Learning Landscape. It examines the preferred locations 
in three different scales. 

6.1 Call for understanding the preferred campus locations and 
scales 

As stated earlier, the whole campus LS investigations are scarce, and the author of 
this dissertation is not aware of studies where the relation of the whole campus 
supply would be compared with the preferred spaces. While the LS preference 
studies bring forth a variety of qualities in the preferences, the scales of the built 
environment are not explicitly present in any of the previous studies. In the literature, 
the supply of various spaces is seen as a solution for different ways of studying and 
personal preferences (chapter 2.1.1). However, these studies seem not to address 
how particular preferences relate to specific types of spaces or locations on campus, 
especially concerning their spatial configurations. 
Secondly, as presented in the Study Campus LL Preferences, the student 

experiences of the whole campus revealed the various qualities related to the 
preferred spaces. However, the qualitative analysis of open responses and site visits 
revealed intriguing issues that needed further examination. For example, students’ 
preferences were in different scales, although the questionnaire setting was aimed at 
the scale of “space”. 
In many of the buildings at the case campus, the layout and supply of spaces are 

seemingly similar: They have main lecture halls with an accompanying foyer, perhaps 
a student restaurant and smaller educational spaces and computer rooms. However, 
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as examined earlier, the case campus has faced many changes on different scales: 
repurposing conventional teaching spaces into multi-use spaces, retrofitting parts of 
buildings into different uses and constructing a whole new building. Therefore, 
another proposition emerged from the qualitative analysis of the preference data: 
each building has a different role for the students, which questions the similarity of 
the buildings from a student perspective.  
Thus, this study systematically examines the preferred locations, i.e., the 

distribution of preferences on spaces in three distinctive scales of buildings, clusters, 
and spaces based on the observations derived from the above studies: 

1. The preferences are in different scales. 
2. Buildings have different roles for the students in the whole campus 

context. In other words, the distribution of spaces diverts from the 
Distribution Strategy presented by Dugdale (2009). 

3. The relation of the spaces is essential in students’ preferences, evident 
both in established clusters and spaces that ‘cluster’ in students’ 
experiences, i.e., emergent clusters can be identified. 

4. The preferences are distributed unevenly across the provision and refrain 
from formal-informal division.  

The Study Preferred Campus LL Locations is divided into four main parts. First, it 
illustrates how the preferences are distributed across different scales. Secondly, it 
examines the role of the buildings and how the shared LS supply is distributed across 
them, compared to the distribution of preferences. Secondly, the study inspects the 
distribution of preferences on the scale of the clusters and defines the campus LS 
clusters. Thirdly, the investigation is deepened in the scale of the spaces. The 
intention is to formulate an in-depth understanding of each scale’s roles in the 
campus LL context. This study can be interpreted as a test of the Distribution 
Strategies of the Learning Landscape by Dugdale (2009). The data collection and 
analysis stages were described in the Methodology chapter. Study  aims to respond 
to the research question: 
RQ4: How are the learning space preferences distributed on case campus premises? 

6.2 Distribution of the preferences by scales 

The questionnaire responses were allocated to the appropriate scales and building 
locations (A, F, K, P, R, S, T) to test the first proposition. Table 6.1 shows that a 
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significant part of the responses is in the scale of the ‘spaces’ (419/523, 80,1%). The 
result is somewhat natural, given the questionnaire setting focusing on ‘preferred 
learning space or place’. However, interestingly, nearly a fifth of the preference 
responses (90/523, 17,2%) were allocated to the scale of the ‘clusters’. Only a few 
responses were allocated to buildings (14/523, 2,5%). Nevertheless, even this 
‘building’ scale received direct preferences in contrast to the original intention of the 
questionnaire. 
If preferences on buildings are compared only by the scale of the ‘spaces’, 

excluding the preferences on ‘clusters’ and ‘buildings’, the distribution of preferences 
is slightly more equal between the buildings. The exceptions are buildings F and K, 
which are the least preferred (2,7% and 5,9% of all preferences included). As Table 
6.1 presents, the most preferred buildings, P (25,4%) and A (23,3%), comprise 
approximately half of the total allocated preferences. Coinciding, these two buildings 
are housing the only ‘established’ clusters at the case campus, thus increasing the 
total preferences per these buildings. Third most preferences were given to the 
building T (16,3%). 

Table 6.1 The number of preferences distributed to appropriate scale and buildings 

 Building locations      
% of pref's 
per scale SCALE A F K P R S T Total 

BUILDING 4  1 4 2 2 1 14 2,7 % 

CLUSTER 35   55    90 17,2 % 

SPACE 83 14 30 74 70 64 84 419 80,1 % 

Total 122 14 31 133 72 66 85 523 100,0 % 

% of preferences/ 
Building 

23,3  
% 

2,7  
% 

5,9  
% 

25,4 
% 

13,8 
% 

12,6 
% 

16,3 
% 

100,0  
% 

 

6.3 Roles of the buildings in the campus LL 

This part examines the roles of the buildings and their relation in the on-campus LL. 
First, the supply of LSs in total is divided by the buildings. Secondly, in analysing 
each building, the LS supply is compared with the distribution of the preferred 
spaces and their types (i.e., the demand). 
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6.3.1 General distribution of LSs and preferences per buildings 

Generally, the average number of LSs per building is 44 with a median of 47 spaces, i.e., 
per building average is 12,5% (median 13,5%, deviation 3,4%). In room-square meters, 
on average LSs per building are 3771 m2 (median 3760 m2), i.e., per building average 
is 12,5% (median 12,5%, deviation 1,7%) of the total room-m2 of LSs. Regarding 
allocated preferences, they distribute per each space type on average by 8,3% (median 
7.5%, deviation 4,1%). On average, preferences per building is 14,3% (median 13,8%, 
deviation 4,2%) (see the appendix Figure 10.4). 
Figure 6.1 presents the distribution of LSs by buildings. The scatter plot compares 

the percentage of the total number of spaces in a building to the percentages of total 
m2 32. In the comparison, three groups of supply by percentages emerge. The most 
significant supply of LSs is offered in buildings A, S and T. By the number of spaces, the 
largest supply is in building S (20,98%), and by the square meters, building A has the 
largest supply (18,74%/m2). Meanwhile, building T exceeds building A by numbers. 
The second group is formed by buildings R, K and P, with little over a tenth of the 
supply. Building P entails close to 15% of spaces in numbers. The third group, with 
the least spaces, are buildings X and F. Building X is an exception and has only one 
large space for students’ leisure activities. Then again, building F is a more typical 
campus building, with a notably small supply of shared LSs.  

 
32 See appendix for detailed distribution of spaces in buildings: Table 10.4 presents the number of spaces 
per building and the distribution per each type of LS. Table 10.5 presents the room-square meters (m2) 
per building and the distribution of m2 per each type of LS. 
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Figure 6.1 Distribution of shared LSs by buildings (% of numbers and m2) 

 

However, the number of LSs and preferences is not aligned in each building. Figure 
6.2 compares the number of LSs by the buildings with the preferences allocated to 
the buildings (both in percentages). Buildings P and A are the most preferred 
compared with their supply. Together, they collect nearly half of all the preferences 
(48,9%) while they jointly provide only one-third of the total campus shared LSs (the 
sum of the number of LSs is 30,2%, placing them in third and fourth position). In 
comparison, buildings T and S have the biggest supply but are less preferred. Then 
again, building R is almost equally preferred to the number of spaces, but building 
K is the second least preferred with a similar number of spaces. The space supply of 
building F is small, and it is also the least preferred building. Interestingly, the most 
preferred building, P, is the second smallest by the supply of m2 (9,64%) when 
building X is excluded from the evaluation33. Then again, the second most preferred 
building, A, consists of the widest supply in m2 (18,74%; see Table 10.5 in the 
appendix). 

 
33 Building X is not included in the analysis of the preferences as its only space supply (‘Service, 
Business-provided’) was not preferred by any of the respondents. The building is dedicated to sports 
facilities, and the students likely do not find this location intended for learning. 
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Figure 6.2 Comparison of number of LSs (in %) to preferences (in %) distributed across buildings 

 

Based on these results, each building has a different supply of LSs, and the 
differences naturally influence the distribution of preferences across buildings. 
However, the supply and preferences are not directly comparable. The results are 
aligned with the Study Campus LL Preferences’ observation that each building may 
have a different role. Therefore, the buildings are next analysed quantitatively in 
detail and accompanied by the qualitative analysis results of the open answers to 
further evaluate their role in the campus LL and Dugdale’s Distribution Strategies 
(2009). 

6.3.2 Differences between the buildings and related LS preferences 

This sub-part examines each building of the case campus to evaluate differences 
between buildings in more detail. The examination is divided into three aspects, 1. 
The supply and distribution of LSs in the building, 2. The preferences for the building by space 
types, and 3. The quality and relation of the building on the campus. The buildings are 
presented in alphabetical order of the alias.  

A; 15,52%; 23,33%

F; 4,89%; 2,68%
K; 11,78%; 5,93%

P; 14,66%; 25,43%

R; 12,36%; 13,77%

S; 20,98%; 12,62%

T; 19,54%; 16,25%

0,00%

5,00%

10,00%

15,00%

20,00%

25,00%

30,00%

0,00% 5,00% 10,00% 15,00% 20,00% 25,00%

%
 of

 pr
efe

re
nc

es
 on

 LS
's 

pe
r B

uil
din

g

% of LS's per Building



 

187 

6.3.2.1 Building A – dominated by Service Commons 

The supply and distribution of LSs: The supply of spaces in building A is the third largest 
by the numbers, 15,5% (54/348), and the largest by the sum of square meters 18,7% 
of all spaces in on-campus LL (5654,47m2/30170,36m2). Thus, building A’s space 
supply is significant in the campus LL, and the number of preferences is aligned. 
Building A is the second most preferred building by the responses (122/523). (See 
Figure 6.1, Figure 6.2 and the appendix for detailed information.) 
In closer examination, ten out of 12 types of LSs appear in the building. Five of 

them are almost equally presented in the number of spaces within the building: 
Educational spaces, Focus Service spaces, Services (both Business and University-
provided) and Service Commons (Figure 6.3). Furthermore, compared to the 
campus-wide supply, the Focus Service spaces and Service Commons are mainly 
located in building A, both in numbers and m2 (Table 6.2, the darker colour 
indicating a larger number). In this building, these spaces are part of the Main 
Library. Secondly, the Services dominate as almost half of the Business-provided 
Services and one-third of the University-provided Services are in building A. 

Figure 6.3 Scatter plot of building A’s supply of space types in numbers and areas 
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Table 6.2 The supply and distribution of LSs in building A to the total campus supply by space types 
(references in appendix) 

A 

% of type of LS to total 
number of the LS type on 

campus 
% of type of LS to total m2 of 

the LS type on campus 

BLENDED COMMONS 20,0 % 31,4 % 

COMMONS 8,3 % 14,9 % 

EDUCATIONAL SPACES 10,9 % 4,6 % 

FIXED EDUCATIONAL SPACES 2,3 % 1,7 % 

FOCUS SERVICE SPACES 90,9 % 97,7 % 

FOCUS SPACES 4,0 % 5,9 % 

SERVICES (BUSINESS-PROVIDED) 47,1 % 35,4 % 

SERVICES (UNIVERSITY-PROVIDED) 35,0 % 18,4 % 

SERVICE COMMONS 90,9 % 96,4 % 

STREETSPACES 10,8 % 12,6 % 

The preferences for the building: Generally, building A is preferred in the scale of the 
clusters and for its Service Commons and Focus Service spaces (Table 6.3, the darker 
yellow indicates a larger number). In terms of all campus preferences, building A’s 
Service Commons gained 97,1% of all preferences allocated to the type and all the 
preferences on the Focus Services (Table 6.31 in Study 3C). This building has only 
one Commons space but has gathered 10/419 preferences. Then again, the ten 
Educational spaces in Building A failed to gather any preferences.  
Based on the open-ended responses, positive general features associated with 

building A facilities included ‘services near the space’, ‘the central location of the space’, 
especially regarding library facilities, ‘the tranquillity of the facilities’, and ‘the potential for 
different types of work (studying) in a variety of spaces’. Building A is identified by many as 
the Main Library building, even though it is multifunctional with services, corporate 
premises, and other than library-related (open-access) learning facilities. The facilities 
were generally considered to be cosy and aesthetically pleasing. Building A and the 
Library were also popular places to meet peers. 
The quality aspects and location on the campus: Building A is in the centre of the campus, 

with direct internal access bridges to buildings P and R, as well as building S. Based 
on the observations, the premises are modern, the furnishings are new and varied, 
so suitable ergonomic working locations can be found for different types of people.  
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Table 6.3 The preferences allocated to building A and their distribution within the building 

 Preferences to BUILDING 
Preferences per scale and 
type of LSs in a building 

A 122 100,0 % 
BUILDING 4 3,3 % 
CLUSTER 35 28,7 % 
SPACE 83  
COMMONS 10 8,2 % 
FOCUS SERVICE SPACES 28 23,0 % 
FOCUS SPACES 1 0,8 % 
SERVICES (BUSINESS-PROVIDED) 1 0,8 % 
SERVICES COMMONS 33 27,0 % 
STREETSPACES 10 8,2 % 

6.3.2.2 Building F – smallest LS supply 

The supply and distribution of LSs: Building F provides the least spaces for students in 
both numbers 4,9% (17/348) and in room-m2 5,9% (1793,57m2/30170,36m2). Thus, 
quite naturally, the least preferences were allocated in building F, only 2,7% of the 
given responses (14/523). (See Figure 6.1, Figure 6.2 and the appendix for detailed 
information.) Educational spaces dominate the scarce space supply. Other space types 
identified were Streetspaces, Fixed Community spaces, Blended Educational spaces, 
and University-provided Services (Figure 6.4). Concerning the whole campus supply, 
the space types are under-presented, apart from a few large and extra-large 
Educational spaces (Table 6.4). 
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Figure 6.4 Scatter plot of building F’s supply of space types in numbers and areas 

 

Table 6.4 The supply and distribution of LSs in building F to the total campus supply by space types 
(references in appendix) 

F 

% of type of LS to total 
number of the LS type in 

campus 
% of type of LS to total m2 
of the LS type in campus 

BLENDED EDUCATIONAL SPACES 6 % 9,8 % 

EDUCATIONAL SPACES 12 % 16,9 % 

FIXED COMMUNITY SPACES 4 % 5,7 % 

SERVICES (UNI-PROVIDED) 5 % 1,6 % 

STREETSPACES 5 % 6,7 % 

The preferences for the building: The few preferences of building F are mainly allocated 
to Educational spaces and secondly to Streetspaces (Table 6.5). The respondents 
preferred the generic qualities of the educational spaces, such as ‘enough space’, ‘basic 
auditorium that functions’, and ‘good ergonomics of the furniture’, but building F is not 
described in the responses otherwise. 
The quality aspects and location on the campus: While the building itself is in the corner 

of the campus, the learning spaces in the building F lobby space are set in a ‘central’ 
location in the main hall (lobby) and along the interior pathway that runs between 
the buildings. Based on observations, the main auditoria are ceremonious, and the 
universities official events are held there. 
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Table 6.5 The preferences allocated to Building F and their distribution within the building 

 Preferences to BUILDING 
Preferences per scale and 

type in a BUILDING % 

F 14 100,0 % 
SPACE 14  
BLENDED EDUCATIONAL SPACES 1 7,1 % 
EDUCATIONAL SPACES 10 71,4 % 
STREETSPACES 3 21,4 % 

6.3.2.3 Building K – typical generic campus building with faithful users 

The supply and distribution of LSs: Building K is slightly below the general average supply 
of spaces by close to 12% in numbers (41/348) and in m2 (3481,32m2/30170,36m2). 
Then again, the preferences are considerably lower than the supply, with 5,9% of 
responses (31/523). (See Figure 6.1, Figure 6.2 and the appendix for detailed information.) 
The distribution of spaces is spread more evenly than in building F, but the 
Educational spaces dominate here. Other spaces are Streetspaces, Business-provided 
Services, Fixed Educational spaces, Fixed Community spaces, University-provided 
Services, and Commons (Figure 6.5). Noteworthily, building K’s Streetspaces 
comprise nearly one-fourth of both within the building and the whole campus 
provision (Table 6.6).  

Figure 6.5 Scatter plot of building K’s supply of space types in numbers and areas 
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Table 6.6 The supply and distribution of LSs in building K to the total campus supply by space types 
(references in appendix) 

K 

% of type of LS to total 
number of the LS type in 

campus 
% of type of LS to total m2 
of the LS type in campus 

COMMONS 8,3 % 3,2 % 

EDUCATIONAL SPACES 17,4 % 21,7 % 

FIXED COMMUNITY SPACES 9,6 % 8,9 % 

FIXED EDUCATIONAL SPACES 9,1 % 9,7 % 

SERVICES (BUSINESS-PROVIDED) 17,6 % 10,9 % 

SERVICES (UNI-PROVIDED) 15,0 % 4,4 % 

STREETSPACES 24,3 % 14,8 % 

The preferences for the building: Within building K, the preferred locations are relatively 
evenly distributed across Educational, Fixed Community and Streetspaces (Table 
6.7). As the number of preferences is small in building K, the preferences for 
Business-provided Services are highlighted, but in general, these spaces are not 
preferred as LSs (total preferences only 1,4%, in Table 6.31 in Study 3C). This 
difference is interesting, as in literature, these spaces are also anticipated to function 
as LSs. 
Here the open-ended responses related to the ‘timetable spaces’, e.g., Educational 

spaces, revealed the importance of nearby facilities. Responses particularly 
emphasized the importance of guild rooms and the social environment near the 
auditoria of building K. In other words, the reason for choosing building K’s 
auditoria as a favourite ‘timetable space’ is not related to the characteristics of the 
auditoria but to their location in proximity to guild halls, i.e., Fixed Community 
spaces, and the CAD rooms, i.e., Fixed Educational spaces. Both spaces enable a 
social environment and vicinity to peers. As one respondent commented,  

“There is access to the Guild Hall through this area. There is also access to CAD 
classes through this, which means that all acquaintances are in the vicinity of this 
intersection.” (Respondent 358).  

The quality aspects and location on the campus: Building K currently has few premises 
used by the university, and after the completion of building A, building K has 
remained a little detached from the other buildings on the campus. There is no direct 
internal connection from building K to building A, which insulates it from other 
buildings to some extent and might explain why the premises are less preferred. 
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Table 6.7 The preferences allocated to building K and their distribution within the building 

 Preferences to BUILDING 
Preferences per scale and 

type in a BUILDING % 

K 31 100,0 % 
BUILDING 1 3,2 % 
SPACE 30  
EDUCATIONAL SPACES 8 25,8 % 
FIXED COMMUNITY SPACES 8 25,8 % 
FIXED EDUCATIONAL SPACES 5 16,1 % 
SERVICES (BUSINESS-PROVIDED) 2 6,5 % 
STREETSPACES 7 22,6 % 

6.3.2.4 Building P – most popular with a variety of supply 

The supply and distribution of LSs: The supply of spaces in building P is well the average 
in numbers 14,7% (51/348), but below average by the square meters, in 9,6% 
(5654,47m2/30170,36m2). In other words, the building’s LS supply consists of 
relatively small spaces. The spectrum of spaces is broad; ten out of 12 space types 
were identified. With the rich supply, building P is the most preferred building on 
the case campus, with 25,4% of the responses located here. Building P entails the 
second ‘established’ cluster at the case campus, i.e., the Language Learning Centre 
and most of the ‘cluster’ scale responses (55/523) were allocated to the building. (See 
Figure 6.1, Figure 6.2 and the appendix for detailed information.) 
Interestingly, while the supply of spaces is spread across the types, they mainly 

focus on the ‘contemporary’ LS types, i.e., Blended Commons, Blended Educational 
spaces, Commons, Fixed Community, Focus spaces and Streetspaces (Figure 6.6). 
Compared with the whole campus supply (Table 6.8), this building houses most of 
the Blended Educational spaces in the case campus (in numbers: 76,5% and m2: 
60,3%). It also houses approximately half of all the Commons (in numbers: 7/12, 
58,3% and in m2: 40,7%). Furthermore, a third of the campus’s Blended Commons 
is in building P (3/10, 30%, in m2 47,1%). Figure 6.6 also reveals the character of 
these spaces. For example, in building P, the number of Blended Commons is only 
appr. 6%, but measured in square meters, they count to 22,6% of the total m2. Thus, 
these space types naturally create more learning places within a large space. 
Noteworthy is that building P houses one-fifth of the entire campus supply of Focus 
and Fixed Community spaces. 
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Figure 6.6 Scatter plot of building P’s supply of space types in numbers and areas 

 

Table 6.8 The supply and distribution of LSs in building P to the total campus supply by space types 
(references in appendix) 

P 

% of type of LS to total 
number of the LS type in 

campus 
% of type of LS to total m2 of 

the LS type in campus 

BLENDED COMMONS 30,0 % 47,1 % 

BLENDED EDUCATIONAL SPACES 76,5 % 60,3 % 

COMMONS 58,3 % 40,7 % 

EDUCATIONAL SPACES 6,5 % 2,8 % 

FIXED COMMUNITY SPACES 19,2 % 15,6 % 

FIXED EDUCATIONAL SPACES 2,3 % 1,9 % 

FOCUS SERVICE SPACES 9,1 % 2,3 % 

FOCUS SPACES 20,0 % 14,6 % 

SERVICES (UNI-PROVIDED) 15,0 % 9,5 % 

STREETSPACES 5,4 % 3,9 % 

The preferences for the building: In the survey data, several different spaces were preferred 
in building P and the Language Learning Centre, a relatively new cluster of facilities 
(completed in 2017) with many different workstations. When considering the 
preferences on the ‘cluster’ scale, building P seems generally preferred due to its rich 
supply, specifically with its Focus spaces (Table 6.9). This observation is aligned with 
the open-ended responses, as the students preferred the versatility and supply of the 
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LSs in building P. They specifically mentioned building P’s ‘teaching spaces’, i.e., the 
Blended Educational spaces, that gained half the total preferences for this type.  
The quality aspects and location on the campus: Building P’s LSs were considered cosy, 

spacious, and bright; furniture suitable for working and electricity was available. 
Furthermore, the Language Learning Centre is not the ‘home’ of any subject field, 
as language studies are a part of all degree programs. Therefore, different groups of 
users mix naturally, and all share the spaces.  

Table 6.9 The preferences allocated to building P and their distribution within the building 

 Preferences to BUILDING 
Preferences per scale and 

type in a BUILDING % 

P 133 100 % 
BUILDING 4 3,0 % 
CLUSTER 55 41,4 % 
SPACE 74  
BLENDED EDUCATIONAL SPACES 13 9,8 % 
COMMONS 19 14,3 % 
FIXED COMMUNITY SPACES 4 3,0 % 
FIXED EDUCATIONAL SPACES 4 3,0 % 
FOCUS SPACES 34 25,6 % 

6.3.2.5 Building R – strong on faculty community presence  

The supply and distribution of LSs: In building R, there are slightly fewer LSs than on 
average (12,4 %, 43/348), and in square meters, 13,4 % of the whole campus supply 
(4039,46m2/30170,36m2). Student-respondents allocated preferences to building R 
in 72/ 523 cases, close to the average at 13,8 % (the average: 14,3%). (See Figure 6.1, 
Figure 6.2 and the appendix for detailed information.) 
Regarding space type distribution, building R belongs to buildings whose 

distribution focuses on the more conventional LSs, i.e., Educational, Fixed 
Community and Fixed Educational spaces. Then again, approximately one-fourth of 
building R’s supply is Streetspaces (Figure 6.7). First, the difference to other 
buildings is in the Blended Commons supply, with half of the total campus spaces 
in building R (Table 6.10). The second difference is in the supply of the Commons, 
with one-fourth of the total numbers on campus and approximately 41% in m2. Then 
again, the building seems to miss almost all Service spaces (both Business- and 
University-provided).  
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Figure 6.7 Scatter plot of building R’s supply of space types in numbers and areas 

 

Table 6.10 The supply and distribution of LSs in building R to the total campus supply by space types 
(references in appendix) 

R 

% of type of LS to total 
number of the LS type in 

campus 
% of type of LS to total m2 
of the LS type in campus 

BLENDED COMMONS 50,0 % 21,5 % 

COMMONS 25,0 % 41,2 % 

EDUCATIONAL SPACES 14,1 % 12,5 % 

FIXED COMMUNITY SPACES 7,7 % 11,4 % 

FIXED EDUCATIONAL SPACES 22,7 % 30,2 % 

SERVICES (UNI-PROVIDED) 5,0 % 0,6 % 

STREETSPACES 18,9 % 16,6 % 

The preferences for the building: Building R facilities are dedicated to a specific faculty and 
its sub-communities. While its educational spaces are part of the joint booking 
system, the Fixed Educational and Fixed Community spaces are inclined to gather 
community presence. In building R, the most preferred spaces were the Commons 
and the Fixed Educational spaces (Table 6.11). These spaces have a strong 
community presence, evident in the open answers. Thus, building R can be seen as 
a community-dedicated building.  
Additionally, the only two preferences given to the Blended Commons type are 

allocated to building R (see Table 6.31 in Study 3C). Regarding building R, there were 
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particularly many mentions of the social environment associated with the various 
premises. For example, one respondent commented about a Commons: 

“All necessary nearby, often other students around or downstairs. Exchanges of ideas 
possible. In the space there are many activities at the same time, good working peace 
despite chitchatting. Thoughts stay in work.” (Respondent 73) 

The open-ended responses highlighted the importance of the proximity of Fixed 
Community spaces. In addition, students using the building R premises require 
study-specific software that can be found in the computer classes of this building, 
i.e., the Fixed Educational spaces. Thus, these facilities positively force students to 
use them, creating a sense of community because students in the same field come 
together in the same space to work. 
The quality aspects and location on the campus: Building R is located at the ‘corner’ of 

the campus. The main corridor passes by the main auditorium leaving all the other 
facilities ‘outside’, i.e., one must intentionally come to the facilities. The isolation of 
facilities can be seen as enforcing a community-dedicated atmosphere. 

Table 6.11 The preferences allocated to building R and their distribution within the building 

 Preferences to BUILDING 
Preferences per scale and 

type in a BUILDING % 

R 72 100 % 
BUILDING 2 2,8 % 
SPACE 70  
BLENDED COMMONS 2 2,8 % 
COMMONS 26 36,1 % 
EDUCATIONAL SPACES 14 19,4 % 
FIXED COMMUNITY SPACES 3 4,2 % 
FIXED EDUCATIONAL SPACES 22 30,6 % 
STREETSPACES 3 4,2 % 

6.3.2.6 Building S – strong on community spaces 

The supply and distribution of LSs: Building S’s supply is the largest number of LSs on-
campus, 21 % (73/348), and second most in area 18,1 % (5470,49/ 30170,36m2), 
only slightly less than building A. (See Figure 6.1, Figure 6.2 and the appendix for detailed 
information.) However, the distribution of spaces is quite different. Building S contains 
a similar ‘conventional’ spectrum of spaces as buildings K and R. Here, the 
Educational, Fixed Community and Fixed Educational spaces dominate with large 
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auditoria and medium-sized Educational spaces (Figure 6.8). These spaces alone 
comprise close to 85% of the number of LSs.  
On the other hand, in these spaces, communities exist either in specifically 

dedicated spaces, such as Fixed Community spaces, or indirectly in Fixed 
Educational spaces and Streetspaces. Building S supports various communities, as 
its supply entails over 40% of Fixed Community spaces, i.e., guild and club rooms, 
and almost half of the Fixed Educational spaces on campus. The University-
provided Services are also in m2 strongly present in building S (58,6% of the similar 
types in m2) compared to the total supply by each type of LS (Table 6.12).  

Figure 6.8 Scatter plot of building S’s supply of space types in numbers and areas 

 

Table 6.12 The supply and distribution of LSs in building S to the total campus supply by space types 
(references in appendix) 

S 

% of type of LS to total 
number of the LS type in 

campus 
% of type of LS to total m2 
of the LS type in campus 

BLENDED EDUCATIONAL SPACES 5,9 % 11,7 % 

EDUCATIONAL SPACES 19,6 % 21,8 % 

FIXED COMMUNITY SPACES 42,3 % 44,9 % 

FIXED EDUCATIONAL SPACES 47,7 % 41,7 % 

SERVICES (UNI-PROVIDED) 20,0 % 58,6 % 

STREETSPACES 18,9 % 17,1 % 

The preferences for the building: Despite the high number of LSs, building S is fifth in the 
total number of preferences (66/523, 12,6%, Table 6.1). The preferences within the 
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building were distributed relatively equally between the Blended Educational, 
Educational, Fixed Educational, Streetspaces, and Fixed Community spaces (Table 
6.13). Notably, compared to the total number of preferences for each space type, the 
only Blended Educational space in building S gained nearly half the total preferences 
for that space type. The finding highlights the importance of even a single space to 
the campus experience. Furthermore, the only preferred university-provided Service 
is in Building S (see Table 6.31 in Study 3C). 
The quality aspects and location on the campus: Building S is a massive complex, and 

most facilities are further from the main pathway. However, for students, the many 
LSs are ‘centrally’ located along the main pathway or close to it. The appearance of 
building S is very outdated and inexpensive. However, most of the educational and 
study facilities are renovated and have an updated look to them. 

Table 6.13 The preferences allocated to building S and their distribution within the building 

 Preferences to BUILDING 
Preferences per scale and 

type in a BUILDING % 
S 66 100,0 % 
BUILDING 2 3,0 % 
SPACE 64  
BLENDED EDUCATIONAL SPACES 12 18,2 % 
EDUCATIONAL SPACES 15 22,7 % 
FIXED COMMUNITY SPACES 9 13,6 % 
FIXED EDUCATIONAL SPACES 14 21,2 % 
SERVICES (UNIVERSITY-PROVIDED) 1 1,5 % 
STREETSPACES 13 19,7 % 

6.3.2.7 Building T – the best generic building 

The supply and distribution of LSs: In the number of spaces, building T provides second 
most spaces for students (19,5%, 68/348), and in the sum of the m2, the third-most 
spaces (15,8%, 4754,04m2/30170,36m2) (See Figure 6.1, Figure 6.2 and the appendix for 
detailed information.) The distribution within the building focuses mainly on the 
Educational and Focus spaces, comprising over half of the spaces. (Figure 6.9) The 
Fixed Community and Fixed Educational spaces formulate another 23,5% of the 
spaces. However, regarding m2, the Educational spaces are the only distinguishable 
group; this building also entails the extra-large main auditorium. The other spaces in 
the building are naturally small by their type and, thus, divert the distribution. The 
situation is quite different when comparing the space types with the whole campus 
supply (Table 6.14). Building T is the primary provider of Focus spaces in numbers 
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and m2. Compared to the campus supply, the proportion of the Educational spaces 
is not over-present, and the distribution is relatively equal between space types, apart 
from the Focus spaces. 

Figure 6.9 Scatter plot of building T’s supply of space types in numbers and areas 

 

Table 6.14 The supply and distribution of LSs in building T to the total campus supply by space types 
(references in appendix) 

T 

% of type of LS to total 
number of the LS type in 

campus 
% of type of LS to total m2 of 

the LS type in campus 

BLENDED EDUCATIONAL SPACES 11,8 % 18,1 % 

EDUCATIONAL SPACES 19,6 % 19,6 % 

FIXED COMMUNITY SPACES 17,3 % 13,6 % 

FIXED EDUCATIONAL SPACES 15,9 % 14,9 % 

FOCUS SPACES 76,0 % 79,4 % 

SERVICES (BUSINESS-PROVIDED) 29,4 % 11,4 % 

SERVICES (UNI-PROVIDED) 5,0 % 6,8 % 

SERVICE COMMONS 9,1 % 3,6 % 

STREETSPACES 16,2 % 28,3 % 

The preferences for the building: The preferences match the supply of spaces, and building 
T’s LSs gained a third of all preferences (16,3%, Table 6.1) and most preferences in 
the scale of Spaces (see Table 6.31 in Study 3C). Almost half of these preferences were 
allocated to Educational spaces (Table 6.15), supported by the open-ended 
responses. Thus, building T is the most preferred regarding conventional education 
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spaces. Due to the joint booking system, the building’s main teaching facilities are 
shared by all. The preferences were also allocated to the Focus and the Fixed 
Educational spaces, 20% each within the building, and one-third of the total 
preferences to Focus spaces type. Also, half of the few preferences allocated to the 
Business-provided Services were allocated here. In the open-ended answers, the 
Fixed Educational spaces, especially the computer rooms, were favoured due to the 
‘true learning’ subcommunities created by sharing IT facilities and working with the 
same software and problems. As one respondent states, 

“Help with programming tasks is often offered in the space, which is one of the 
biggest reasons for using it.” (Respondent 74) 

The quality aspects and location on the campus: Building T is closest to the city centre 
and has the first entrances to the campus and the inner main pathway. Thus, it is 
reachable and central even though it is on the other end of the inner pathway. The 
materiality and appearance of the building are distinguishable and well-maintained, 
which was also present in the open-ended responses. Surprisingly, many students 
found the spaces new, even though they were erected in 2002. 

Table 6.15 The preferences allocated to building T and their distribution within the building 

 Preferences to BUILDING 
Preferences per scale and 

type in a BUILDING % 

T 85 100 % 
BUILDING 1 1,2 % 
SPACE 84  
EDUCATIONAL SPACES 39 45,9 % 
FIXED COMMUNITY SPACES 5 5,9 % 
FIXED EDUCATIONAL SPACES 17 20,0 % 
FOCUS SPACES 17 20,0 % 
SERVICES (BUSINESS-PROVIDED) 3 3,5 % 
SERVICE COMMONS 1 1,2 % 
STREETSPACES 2 2,4 % 

6.4 Roles of the clusters in the campus LL 

The next step dwells more profoundly into the parts of buildings. As stated in the 
Introduction, the literature has emphasised the potential of the clusters and the hubs 
of LSs but seems scarce on investigations of the spatial configuration of LSs, i.e., the 
relationship of spaces in a layout. However, they are an integral part of the campus 
experience, as evidenced by the Study Campus LL Preferences and the above 
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investigation on the building scale. Also, a common design principle in practice is to 
group similar activities, thus creating clusters. Therefore, this sub-study proposes 
that campus LL entails LS clusters that can be identified from students’ preferences. 
However, the concept of the cluster requires clarification and further definition. This 
study further proposes that these clusters are purposefully designed ‘established’ 
clusters, often called Learning Centres in literature, and ‘emergent’ clusters in 
students’ experiences.  
Moreover, in a university campus environment, the limits of the clusters are 

ambivalent aside from the Learning Centres. The ambivalence creates difficulties for 
their spatial analysis in evaluating where a cluster starts and ends. Dovey & Fisher 
(2014) have formulated different types of clusters in analysing school buildings. 
However, it seems that in school buildings, the limits of clusters need not be 
problematised, perhaps due to the dedication of facilities to specific user groups.  
In university campuses, the limits are easily defined if the cluster, e.g., consists of 

a part of a building with clear boundaries or form, if all spaces within that part can 
be included in the cluster, or if the cluster is intended for a specific user group. Then 
again, the limits of the clusters are more difficult to articulate when examining the 
whole campus supply of LSs shared across disciplines. As stated in Chapter 2, to an 
extent, the whole campus is shared both physically and through a joint resource 
booking system, and spaces are not necessarily dedicated to a community. 
Additionally, with the contemporary types of LSs, such as Streetspaces, the physical 
limits of the cluster are even more challenging to define. For example, is an 
Educational space located in an office corridor part of a learning cluster? Thus, this 
study aims to define all the various clusters in the campus LL with preferred spaces 
as the starting point. 

6.4.1 Identification of the clusters 

The first step of the analysis aims to identify which preferred spaces are part of a 
cluster (in numbers) and their main category. The propositions are: Some preferred LSs 
are parts of learning space clusters, and others are not. Furthermore, while certain preferred LSs 
can be identified as parts of established learning space clusters, some can be identified as parts of 
emergent clusters. 
The analysis entailed responses previously categorized to the scales of the ‘space’ 

or the ‘cluster’ (see Table 6.1) but narrowed out the scale of the ‘building’, resulting 
in 509 responses out of 524. Figure 6.10 presents the results. Most of the preferred 
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locations were identified as a part of a cluster (91,0%, 463/509), and only 
approximately one in ten were not part of a cluster (9,0%, 46/509). 

Figure 6.10 Process graph of identifying the preferred LSs as parts of clusters 

 

The second analysis step further defines the clusters into ‘Established’ and 
‘Emergent’. It was also seen as beneficial to define the Established clusters in ‘equal 
terms’ as a part of the campus examination. As per Chapter 5 findings, the 
Established clusters are intentionally designed as learning centres and named by the 
organisation. The Emergent clusters are groups of functions (spaces), not designed 
or named as a recognisable learning centre, but in some instances, are named by the 
students.  
Based on the distinction, the 463 response locations, identified as parts of 

clusters, were further allocated in either of the categories. As Figure 6.10 shows, 
responses identified related to Emergent clusters (58,7%, 272/463) dominate the 
responses allocated to Established clusters (41,3%, 191/463) with a 17,4 % 
difference. However, the 191 responses allocated to the Established clusters 34 
represent two campus locations. Nonetheless, the result can be interpreted to 
challenge the assumption that the Established clusters, e.g., Learning Centres, are 
the sole location for studying (learning). It is also noteworthy that some Emergent 
clusters consist of conventional parts of educational buildings, e.g., groups of 
Educational spaces, but are ‘emergent’ in students’ use due to the contemporary LSs 
that are repurposed or retrofitted in proximity. 

 
34  In a few cases, the difference between Established and Emergent clusters was based on the 
interpretation. For example, building A contains a group of LSs that students see either as part of the 
Main Library, i.e., established cluster, or as non-related to the library. As the LSs are not attached to 
the library and based on most students’ interpretations, the location was esteemed as Emergent rather 
than Established. 
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6.4.2 The architectural identification of the clusters 

This part presents the results of the JPG analysis conducted in four parts. The results 
discuss 1. the number of clusters and their spatial configuration, 2. The functions, 3. 
The morphology, and 4. The location of the clusters. 

6.4.2.1 The number of clusters and their spatial configuration 

This part identifies the number of identified clusters and their host building and 
investigates their spatial configuration, which also allows for defining their scale and 
complexity (measured in K value). The part also compares their location on campus, 
i.e., their isolation or integration measured by the mean depth of the clusters from 
their entrance space as the carrier. 
The first analysis step focused on formulating the JPGs on each preferred 

location and related spaces. This process resulted in altogether eighteen (18) 
identified clusters. Most clusters, five (5), are in building S. Buildings A, R, and T 
have three (3), and building P has two (2) clusters, while buildings F and K have one 
(1) cluster each. Most of the clusters (12/18) are in the floor(s) “1.-2.”. Three clusters 
are in the basement “-1.-0.” floors, two on the ground floor “0.-1.”, and one on the 
“2.-3.” floor. Generally, the floor “1.-2.” can be seen as the main floor at the case 
campus. 
The next step focuses on the mathematical analysis of the identified clusters 

(JPG1 in the methods). The clusters were divided into groups according to their K 
values to compare their mean35 values of TD, MD, RA, and i. The analysis reveals a 
wide variation between the K values, i.e., how many nodes the clusters consist of, 
from as small as 3 to the largest at 36 (Table 6.16). The cluster sizes seem to divide 
into two, half smaller than the average K value and half larger. Noteworthily, their 
number of levels, i.e., their L value, is mainly shallow, with 16 clusters having one to 
three levels only, only one cluster with four, and one cluster with six levels. 

 
35 The appendix Table 10.7 presents the total distance tables of each cluster with the depths of each 
node, their TD, MD, RA, and i compared to the whole set derived from the mathematical analysis of 
JPGs. 
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Table 6.16 The identified clusters and their K values36  
Cluster code K value L value 
S1/2_3 3 1 
T0/1_1 5 2 
A0/1_1 6 2 
S1/2_1 6 1 
F1/2_1 8 2 
R1/2_2 9 3 
P-1/0_1 11 1 
S1/2_2 14 3 
R1/2_1 14 4 
S1/2_4 16 3 
R1/2_3 16 3 
T2/3_1 19 3 
K1/2_1 20 3 
S-1/0_1 21 3 
A-1/0_1 21 2 
A1/2_1 21 2 
T1/2_1 30 3 
P1/2_1 36 6 
average 15,3  
median 15  

As their K values vary greatly, so do their mean TDs and mean MDs (see Table 6.17 
to Table 6.22). The smallest cluster is S1/2_3 (mean TD 2,7, mean MD 1,3), and the 
largest identified cluster is P1/2_1 (mean TD 125,1, mean MD 3,6). The smaller the 
mean TD and MD values are, the smaller and simpler the spatial configuration of 
the cluster (Ostwald, 2011). The ‘Established’ clusters, the codes A-1/0_1 and 
P1/2_1, are among the largest. Due to the variation in size, the clusters need to be 
divided into six groups, 1. K values 3 and 5, 2. K values 6 and 8, 3. K values 9 and 11, 4. 
K values 14 and 16, 5. K values from 19 to 21, and 6. K values 30 and 36 (from Table 6.17 
to Table 6.22). The group with the largest K values is not following Ostwald’s rule 
of variance between two to three K values. 
The two clusters with the smallest K value are relatively isolated with averages of 

mean RA at 0,5 and mean i at 1,7. These are small groups of activities and can be 
interpreted as outliers in the whole spectrum (Table 6.17). 

 
36 Cluster code consists of the building information (e.g., S), floor information (e.g., -1/0) and sequence 
of clusters by a building floor (e.g., _2). 
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Table 6.17 The clusters with K values 3 and 5 
cluster codes mean TD mean MD mean RA mean i K value L value 

S1/2_3 2,7 1,3 0,7 0,7 3 1 
T0/1_1 7,2 1,8 0,5 2,6 5 2 
average 4,9 1,6 0,6 1,7   

The clusters with K values 6 and 8 are a scale larger but consisting of a relatively 
confined supply of spaces (Table 6.18). Hence, they are slightly more integrated and 
less isolated, with averages of mean RA at 0,4 and mean i at 2,8. Two clusters out of 
three are above the average mean and hence more integrated (A0/1_1 and F1/2_1). 

Table 6.18 The clusters with K values 6 and 8 
cluster codes mean TD mean MD mean RA mean i K value L value 

A0/1_1 9,7 1,9 0,5 2,8 6 2 
S1/2_1 8,3 1,7 0,3 2,1 6 1 
F1/2_1 14,5 2,1 0,4 3,5 8 2 
average 10,8 1,9 0,4 2,8   

The clusters with K values 9 and 11 continue the same trend (Table 6.19). With only 
two clusters, they are again a scale larger and more integrated with averages of mean 
RA at 0,3 and mean i at 3,7.  

Table 6.19 The clusters with K values 9 and 11 
cluster codes mean TD mean MD mean RA mean i K value L value 

R1/2_2 18,6 2,3 0,4 2,9 9 3 
P-1/0_1 18,2 1,8 0,2 4,5 11 1 
average 18,4 2,1 0,3 3,7   

The larger the clusters grow, the more integrated they appear. The group with K 
values 14 and 16 entails four clusters (Table 6.20). In mathematical analysis, these 
clusters are very similar with their averages of mean RA at 0,2 and mean i at 4,6. Two 
clusters (S1/2_2 and S1/2_4) are slightly more integrated than the other two. 

Table 6.20 The clusters with K values 14 and 16 
cluster codes mean TD mean MD mean RA mean i K value L value 

S1/2_2 31,6 2,4 0,2 4,8 14 3 
R1/2_1 32,2 2,5 0,2 4,5 14 4 
S1/2_4 38,1 2,5 0,2 5,2 16 3 
R1/2_3 43,5 2,9 0,3 4,1 16 3 
average 36,4 2,6 0,2 4,6   
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The group with K values 19 to 21 consists of the most cluster. Here their values 
continue the same trend, but where the average of mean RA is at 0,2 with minimal 
variance between values, the average of mean i entails more variance. Two clusters 
are clearly above the average mean i (8,1), and three are well below the value (Table 
6.21). 

Table 6.21 The clusters with K values 19 to 21 
cluster codes mean TD mean MD mean RA mean i K value L value 

T2/3_1 38,9 2,2 0,1 9,6 19 3 
K1/2_1 54,0 2,8 0,2 5,4 20 3 
S-1/0_1 42,3 2,1 0,1 11,0 21 3 
A-1/0_1 47,8 2,4 0,1 7,7 21 2 
A1/2_1 50,3 2,5 0,2 7,0 21 2 
average 46,7 2,4 0,2 8,1   

The last group compares clusters with K values up to 30 and 36 (Table 6.22). Here, 
the trend of growing integration values breaks. Their isolation value is shallow, the 
average mean RA is at 0,1 only, but their integration value, average mean i at 7,5, is 
slightly smaller than in the previous group and hence can be seen as slightly less 
integrated due to their sheer size. 

Table 6.22 The clusters with K values 30 and 36 
cluster codes mean TD mean MD mean RA mean i K value L value 

T1/2_1 84,1 2,9 0,1 8,0 30 3 
P1/2_1 125,1 3,6 0,2 6,9 36 6 
average 104,6 3,2 0,1 7,5   

6.4.2.2 The functions of the clusters 

The previous analysis revealed a broad spectrum between the cluster sizes and 
complexes. In defining the different types of clusters, the following analysis focuses 
on their functions and program complexity. This step contains a mathematical 
analysis of each cluster to evaluate the roles of the uses in the cluster’s spatial 
configuration by measuring their functional variation. 
Table 6.23 presents each cluster and the number of LS types identified as a part 

of the cluster, based on the JPG2s and added with the type ‘X’, presenting circulation 
spaces without any LS activity. The rows of the table summarise the total number of 
LSs (i.e., the clusters’ K value), but especially the variation between the LS types, i.e., 
how many different types appear in each cluster. The values enable comparing their 
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programmatic complexity. The clusters are ordered from the smallest variation to 
the largest in the table. The full table is presented in the appendix Table 10.7, where 
the columns summarise the number of LS types appearing in the clusters in total. 
These values enabled comparing the ‘popularity’, i.e., the frequency of LS type in 
clusters. Figure 6.11 presents this information as a graph with the percentages of 
each space type appearing in each cluster37. 
The variation of space types within clusters differs between 2, 4, 5, 6 and 8, and 

the analysis highlights dualism within the programmatic complexity of the clusters. 
The clusters S1/2_3, T0/1_1, P-0/1_1, and S-1/0_1 contain only one function 
besides the circulation (variation value 2). All the other clusters consist of at least 
three different functions on top of the circulation, which is surprising. Even the 
smallest clusters, consisting only of 6 labels, have a variation value of 4. In other 
words, the size of clusters is not directly connected with the programmatic variation 
within each cluster. Hence, four out of eighteen can be interpreted as mono-variated 
and fourteen clusters as multi-variated. 

Table 6.23 The complexity of the programs presented as a variation of LS types within each cluster 

 TOTAL VARIATION 
S1/2_3 3 2 
T0/1_1 5 2 
P-1/0_1 11 2 
S-1/0_1 21 2 
A0/1_1 6 4 
S1/2_1 6 4 
F1/2_1 8 4 
S1/2_2 14 4 
A-1/0_1 21 4 
R1/2_2 9 5 
R1/2_1 14 5 
S1/2_4 16 5 
R1/2_3 16 6 
T2/3_1 19 6 
A1/2_1 21 6 
T1/2_1 30 6 
K1/2_1 20 8 
P1/2_1 36 8 

 
37 The cluster-specific mathematical graphs can be found in the appendix. Those graphs present the 
depth of each node appearing in a cluster compared with the label, i.e., the LS type. This enables 
defining which LS types are more integrated than others in the cluster. This analysis is evaluated as a 
potential topic for future study, and its further analysis is narrowed out from this dissertation. 
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Most variation is in clusters K1/2_1 and P1/2_1, with eight different space types 
appearing in both, but in terms of functions, they are not comparable (Figure 6.11). 
In all, there is programmatic variation between clusters, seemingly without repetition 
outside the one-function clusters. Moreover, the functional variation in clusters A-
1/0_1, A1/0_1, P1/2_1, and R1/2_2 seems unique compared to the other clusters. 
Variation is also present in clusters A1/2_1, F1/2_1, K1/2_1, R1/2_1, R1/2_3, 
S1/2_1, S1/2_2, S1/2_4, and T2/3_1, but they are not as unique as they have the 
Educational spaces as a common denominator.  

Figure 6.11 Percentages of each LS type appearing in the clusters 
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Regarding the occurrence of LSs’, the Educational spaces also dominate in clusters, 
along with the Fixed Community spaces. The finding is aligned with the above 
Studies. Educational spaces seem to be the heart of most clusters (11/18), while in 
comparison, the Blended Educational spaces appear only in three. Fixed Community 
spaces are essential in creating the student community and community presence in 
many clusters (7/18). However, the LS type appearing in most clusters is 
Streetspaces (12/18), which can be interpreted to reveal the transformation of the 
campus as former corridors have been adapted to learning activities. 
The cluster-specific distance data tables (in the appendix Table 10.7) show that 

the function of the carrier is Streetspaces (S) in eight out of eighteen cases, a 
circulation space (X) in seven, Blended Commons (BC) in two and Service 
Commons in one cluster. The dominance of the first two is natural as circulation 
spaces have typically been the connecting space in spatial configuration, and 
Streetspaces are double-acting as those. Interestingly, both the clusters with BC as 
the carrier are the Established clusters, A0/1_1 and P1/2_1. 

6.4.2.3 The morphology of the clusters 

This step continues investigating the clusters with a diagrammatical analysis of spatial 
configurations. The focus is on discussing the clusters’ various morphology and 
spatial distribution by presenting the JPG2s formulated for the program and the 
label-specific analysis above. The diagrammatic analysis specifically enables 
evaluating possible zoning or control systems versus the permeability or flexibility 
of the clusters by studying their visual configuration and choice routes (Ostwald, 
2011). 
The analysis identified five visual configuration types: 1. The small bush-like 

clusters, 2. The large bush-like clusters, 3. The ring- & bush-like clusters, 4. The 
double-ring- & bush-like clusters, and 5. The lattice-like clusters with bushes.  
The first and second groups (Figure 6.12 and Figure 6.13) represent arborescent 

spatial configurations, which are more bush-like than tree-like. According to Ostwald 
(2011, p.460), arborescent visual configuration indicates a relatively even distribution 
of spaces from the carrier and a fixed path from one space to another. The 
configuration also suggests “the presence of defined zones or hierarchical control 
system” (Ostwald, 2011, p. 460). Here, the carrier controls the movement. These 
clusters are also relatively symmetrical, with few exceptions in an asymmetrical 
distribution that suggest a lack of spatial consistency from one side of the cluster to 
the other. 



 

211 

Figure 6.12 The small bush-like clusters 

 

Figure 6.13 The large bush-like clusters 

 

The third identified group are clusters that are both ring- and bush-like, and they are 
also asymmetrical (Figure 6.14). Except for the cluster R1/2_1, the other two 
clusters are mainly based on a hierarchical bush-like configuration that starts to 
resemble a tree-form, with one ring-like part of the configuration. The R1/2_1 
creates a more evident ring with a bush-like part attached. The “rhizomorphous” 
part of the visual configuration indicates a higher degree of permeability of flexibility 
of use (Ostwald, 2011, p.460). Despite their difference, these clusters are relatively 
symmetrical in their hierarchy. 
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Figure 6.14 The ring- and bush-like clusters 

 

The fourth group consists of asymmetrical double-ring- and bush-like clusters. In 
these clusters, the domination of bush-like configuration begins to dissemble into a 
more rhizomorphous visual configuration, thus allowing a higher degree of either 
permeability or flexibility of use. However, as Figure 6.15 presents, the ring form is 
mainly created of circulation spaces.  
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Figure 6.15 The double-ring- and bush-like cluster 

 

The fifth group are the asymmetrical lattice-like clusters with bushes, and thus most 
rhizomorphous in their visual configuration (Figure 6.16). This group represents the 
clusters that offer a high degree of permeability and flexibility of use (Ostwald, 2011, 
p. 460). In these clusters, the lattice-like parts are closest to the carrier. The multiple 
spaces of the lattice part offer alternative choices and ultimately undermine “any 
sense of separation or control” (Ostwald, 2011, p. 460). However, the ‘edges’ of the 
cluster, i.e., the furthest part from the carrier, are bush-like in their configuration. 
All the clusters are large complexes and rich in their functional variety. 

Noteworthily, both A-1/0_1 and P1/0_1 are a part of this group, and their lattice-
like parts consist of different types of Commons (C, BC and SC) with BCs as carriers. 
Also, in the other three clusters in this group, the lattice part consists of the 
‘contemporary’ LS types, such as Commons or Streetspaces. 
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Figure 6.16 The lattice-like clusters with bushes 
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6.4.2.4 The location comparison of the clusters from the main entrances 

The third step of mathematical analysis investigates the location of the clusters in 
the whole campus context through the JPG3s. The results of the Study Campus LL 
Preferences implied that the student-preferred spaces, and thus the clusters, are in 
easily accessed locations. However, defining the “easily accessed” location raises 
problems similar to those of the boundaries of the clusters. As a multi-building 
complex, the campus is vast and accessed from various directions. The buildings of 
the case campus are also connected with interior circulation pathways, and users 
mainly move from one building to another. Comparing the carrier and the ‘start’ 
node allows evaluating how integrated the two nodes (RA and i) are compared to 
each other in the whole ‘path’. 
The analysis reveals a wide variation between the K values of the paths from 2 to 

11 (Table 6.24 to Table 6.27) and variation in their L value from only one up to six 
levels deep. Also, the cluster paths’ total depths (TD) and mean TDs vary greatly. 
The smallest mean TD between the carrier and the ‘start’ node is 1 (cluster F1/2_1), 
and the largest is 32,5 (P1/2_1). Averages of mean depth (MD) vary between 1 
(F1/2_1 and T1/2_1) and 3,3 (P1/2_1). Smaller TD and MD values indicate a more 
accessible cluster and simpler path configuration. 
The next step compares the access paths to each other to further define the 

accessibility of the clusters. Following Ostwald’s rule of K value comparison, the 
eighteen cluster paths are divided into four groups, 1. K values between 2 and 3 (two 
clusters), 2. K values between 4 to 6 (seven clusters), 3. K values between 8 to 9 (seven 
clusters), and 4. The K value of 11 (two clusters). The tables from Table 6.24 to Table 
6.27 present the mean values of TD, MD, RA and i (the full tables with carrier and 
the ‘start’ node are presented in the appendix Table 10.8).  
The first group with the smallest K values consists only of two cluster paths 

(Table 6.24). The paths with K values 2 to 3 can be interpreted as outliers in the 
whole sample as their RA and i are zero. These are the most accessible and integrated, 
as the clusters are located next to the main entrance. 

Table 6.24 Paths to the clusters with K values 2 to 3 
cluster codes mean TD mean MD mean RA mean i K value L value 

F1/2_1 1,0 1,0 0,0 0,0 2 1 
T1/2_1 2,0 1,0 0,0 0,0 3 1 
  1,5 1,0 0,0 0,0   
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The group of K values between 4 to 6 consists of seven paths (Table 6.25). This 
group is very coherent. Comparing their mean values indicates that most of these 
clusters (6/7) are accessible (in shallow locations) from the main entrance(s), and the 
paths are well integrated, i.e., their i values are above the mean. However, the path 
to the cluster ‘P-1/0_1’ is an exception. It is less accessible (mean RA = 1) and 
integrated (mean i = 1) than the rest of the group. 

Table 6.25 Paths to the clusters with K values 4 to 6 
cluster codes mean TD mean MD mean RA mean i K value L value 

P-1/0_1 10,0 2,5 1,0 1,0 5 4 
A0/1_1 4,5 1,5 0,5 2,3 4 2 
R1/2_3 9,0 1,8 0,4 2,5 6 3 
T2/3_1 9,0 1,8 0,4 2,5 6 3 
S-1/0_1 9,0 1,8 0,4 2,7 6 2 
T0/1_1 6,0 1,5 0,3 3,0 5 2 
K1/2_1 4,0 1,3 0,3 3,0 4 2 
  7,4 1,7 0,5 2,4   

In the group of K values between 8 to 9 is more variation between mean values 
(Table 6.26). Of the seven cluster paths, clusters A-1/0_1 and A1/2_1 are less 
integrated than the other clusters of this size as their mean i value are below average. 
However, all the mean RA are 0,5 or below, making them less isolated.  

Table 6.26 Paths to the clusters with K values 8 to 9 
cluster codes mean TD mean MD mean RA mean i K value L value 

A-1/0_1 18,5 2,6 0,5 1,8 8 4 
A1/2_1 23,0 2,9 0,5 1,9 9 5 
S1/2_3 16,0 2,3 0,4 2,3 8 4 
S1/2_2 20,0 2,5 0,4 2,3 9 4 
R1/2_1 20,5 2,6 0,4 2,4 9 5 
R1/2_2 19,0 2,4 0,4 2,6 9 4 
S1/2_4 14,0 2,0 0,3 3,1 8 3 
  18,7 2,5 0,4 2,3   

The group of K value of 11 also consists only of two cluster paths (Table 6.27). 
These are the deepest paths. However, comparing them with each other reveals that 
even though they are somewhat isolated from the main entrance (mean RA = 0,5), 
they are somewhat integrated (mean i = 2 and 2,3). 
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Table 6.27 Paths to the clusters with K value 11 
cluster codes mean TD mean MD mean RA mean i K value L value 

P1/2_1 32,5 3,3 0,5 2,0 11 6 
S1/2_1 32,0 3,2 0,5 2,3 11 4 
  32,3 3,2 0,5 2,2   

The results indicate that when comparing similar paths, most clusters seem to be 
(very) accessible with mean RA at 0,5 or below, and most of them (very) integrated 
with the i value over 2. Even the deepest paths are relatively accessible and 
integrated. For example, the paths to clusters P1/2_1, A1/2_1 and R1/2_1 consist 
of many nodes (K values) as they are part of large complexes in two floors with main 
entrances on lower 1. floor. Each is directly connected to the 2. floor pathway; thus, 
they are shallow in depth in their location. However, comparing the path of cluster 
S1/2_1 to the relatively small size of the cluster reveals that this cluster is one of the 
most isolated. The same applies to, e.g., the cluster S1/2_3. Of all, cluster P-1/01_1 
is the most isolated. 
This comparison of the two depths, the depth of the exterior as the carrier and 

the depth of the ‘start of the cluster’ node, reveal the complexity of the spatial 
configuration of the multibuilding campus with its multiple entrances. While some 
of the clusters are, in fact, not as accessible as assumed, most of them are easily 
accessed from some direction considering the multiple entrances of the campus.  

6.4.3 Typology of the campus LL clusters 

Based on the above analyses and relevant literature (discussed in the Introduction 
and Theoretical framework), this part divides the campus LL clusters into three main 
types: 1. ‘Centres’, 2. ‘Clusters’, and 3. ‘Groups’. The Learning Centres are the 
Established clusters designed and named by organisations, such as the Main Library 
and the Language Learning Centre at the case campus. The Learning Centres are 
dedicated to all users and are multi-varied in their provision of spaces. In Dugdale’s 
(2009) Distribution strategy, these are ‘Centralised’ solutions.  
Then again, the Clusters consist of a group of educational spaces and other 

functions that are purposefully designed adjacent to each other. However, they are 
not necessarily initially designed as Established Learning Centres. They are Emergent, 
as for some, the Cluster status is created in the mind of the user, e.g.,  
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“The guild room is next door, you can easily get coffee, you can see friends, it's easy 
to take a break in the guild room. Lecture halls nearby, plenty of sockets for laptops 
and tables/chairs that can be moved according to group size, bright space.” 
(respondent 94) 

These Clusters are intended for all, have a strong community presence, or are 
dedicated to a specific community. For example, the qualitative findings revealed 
that the Fixed Educational spaces, i.e., computer rooms that are a part of the cluster 
T2/3_1, are accessed by all but have a strong community presence due to the shared 
interests. In Dugdale’s model (2009), the Focused distribution strategy seems 
comparable to the Clusters. The Groups are groups of the same or similar LS types 
adjacent to each other. They are for all or intended for specific communities (study 
fields or student communities). In Dugdale’s distribution strategy (2009), these are 
Distributed or Focused. 
Along the Learning Centres, the Clusters and Groups are divided into sub-types: 

1a. Learning Clusters with services, 1b. Learning Clusters with community presence, 1c. Dedicated 
Learning Clusters, and 2a. Groups for Education & Learning, 2b. Groups for Community. 
Each cluster type is discussed in more detail below with preferences. The distribution 
of preferences by cluster types is presented in Table 6.28. 

Table 6.28 The distribution of preferences by cluster types 

Learning Centre 41,3 % 191 
Learning Cluster with services 19,7 % 91 
Learning Cluster with community-presence 17,9 % 83 
Dedicated Learning Cluster 4,1 % 19 
Group for Education & Learning 13,4 % 62 
Group for Community 3,7 % 17 

 total 463 

6.4.3.1 Learning Centres 

The clusters A-1/0_1 and P1/2_1 are identified as the Learning Centres. They are 
functionally multi-varied with values 4 and 8. In both, the various Commons are in 
central positions according to their integration, and they alone offer a wide variety 
of spaces for different activities. The spatial organisations of the Centres imply a 
high degree of permeability and flexibility of use (Figure 6.17). The Centres are open 
to all students. Their location at the campus is as accessible when measured from the 
main entrances. 
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The Centres are the most preferred locations on the campus (191/463, 41,3%) 
with their contemporary and abundant variety of spaces, along with the more 
conventional supply. However, they are preferred for different reasons related to 
their supply of LSs. In the students’ use and perception, the Main Library (A-1/0_1) 
is a place for focused studying individually and in groups. It offers separate rooms 
for different types of work. Then again, the Language Learning Centre (P1/2_1) is 
more vibrant and livelier. Likewise, it offers spaces to focus, but for students, this 
place also allows more noisy activities. For example, the location of the Language 
Learning Centre affects its use. The respondents found it suitable for working in 
concentration because the premises are not close to the guild rooms, and the 
acoustics are good. As one respondent describes:  

“To the language centre, headphones to the ears to study alone. Close to everything 
but far enough from one's guild room when you really need to get work done” 
(respondent 94) 

Figure 6.17 An interpretation of Learning Centres 

 

6.4.3.2 Learning Clusters with services 

The Learning Clusters with services consist of clusters A1/2_1, K1/2_1, and 
T1/2_1. They are multi-varied with values 6 and 8. While the large auditoria and 
other Educational spaces dominate, the situation is more varied with Focus spaces 
or Commons, Streetspaces as connectors, and with close-by Business-provided 
Services (Figure 6.18). The Learning Clusters with services are the second most 
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preferred locations (91/463, 19,7%). These locations are preferred for a space, but 
the vicinity of other functions affects the preference. The Business-provided 
Services, but in some clusters also the vicinity of the Fixed Community spaces, are 
listed as reasons to prefer these spaces by students.  

'Proximity to a cafe and a restaurant, as well as being along the access route, obviously 
affects the sound world, but in a certain way a steady background fuss can even help 
you focus in certain situations. Often you will also meet guys for coffee in this area.” 
(defendant 41). 

The spaces are intended for all and are situated along the main pathway. Their spatial 
configurations are mainly based on defined zones and hierarchical control system 
that is broken by ring- and lattice parts that allow for more flexible use, especially in 
open-access spaces such as Commons and Streetspaces. 

Figure 6.18 An interpretation of a Learning Cluster with services 

 

6.4.3.3 Learning Clusters with community presence 

The identified Learning Clusters with community presence are interesting types. The 
clusters R1/2_1, R1/2_3, S1/2_4 and T2/3_1 are open for all, but they have a 
robust community presence because of either the vicinity or adjacency of Fixed 
community space, i.e., the guild room, or the Fixed educational spaces. Here, the 
communities create ‘clusters’. The third most preferences (83/463, 17,9%) are 
allocated to spaces identified as parts of Learning Clusters with community presence.  
These clusters are among the most varied in functions, with 5 and 6 variation 

values. They entail a variety of more untypical spaces and, depending on the cluster, 
include either Commons, Blended Commons or Blended Educational spaces, and 
all contain Streetspaces (Figure 6.19). Their spatial configuration suggests a high 
degree of permeability and flexibility of use, except for cluster code T2/3_1, which 
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is based on a more hierarchical control system. In their location, these clusters are 
accessible. 

Figure 6.19 An interpretation of a Learning Cluster with community presence 

 

6.4.3.4 Dedicated Learning Clusters 

The clusters R1/2_2 and S1/2_2 are identified as the Dedicated Learning Clusters. 
Their functional variation values are 4 and 5. The spaces are dedicated to a specific 
community, e.g., by Fixed Educational spaces or Commons. They also entail Fixed 
Community spaces. These are study-field specific, where experimental studies 
cannot entirely be conducted at home.  
These clusters are located at the edges of the campus buildings if the laboratories 

are heavy-duty. Their spatial configurations are based on double-ring and bushes, 
allowing flexibility of use in some parts while introducing hierarchical control 
systems in others (Figure 6.20). The clusters dedicated to a specific community 
naturally draw fewer preferences due to the smaller group of respondents interested 
and allowed to use the spaces. Only 19 out of 463 (4,1%) preferred spaces identified 
in these clusters. According to one respondent, the reason to prefer is that: 

” There you learn things that are important in practice” (respondent 289). 

Figure 6.20 An interpretation of the Dedicated Learning Cluster 
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6.4.3.5 Groups for Education & Learning  

The Groups for Education & Learning consist of cluster codes A0/1_1, F1/2_1, 
S1/2_1, and S1/2_3. Their variation values are 4 and 2, with the three first 
introducing more novel space types. Their configuration is relatively simple, with 
small bushes introducing a hierarchical control system, and they are very integrated 
(Figure 6.21). They are location-wise very accessible, except for S1/2_3 less so. Their 
functions focus on supporting studying and educational activities. 
These locations are surprisingly preferred, with 62 responses out of 463 (13,4%). 

In these clusters, the reason to prefer is a space, for example, the Blended educational 
space in S1/2_1 and the Service Commons in A0/1_1. The emphasis on a particular 
space implies the power of a preferred space to highlight specific locations.  

Figure 6.21 An interpretation of a Group for Education & Learning 

 

6.4.3.6 Groups for Communities 

The cluster codes P-1/0_1, S-1/0_1 and T0/1_1 are part of The Groups for 
Communities. They consist of several guild and club rooms adjacent to each other 
and in a central location, with a variation value only at 2.   
Their spatial organisation is simple and based on a hierarchical control system, 

large or small (Figure 6.22). While close to other study facilities and services, these 
groups are always ‘hidden’ on the basement floor or behind educational spaces. The 
location provides agency for the students, while these spaces are dedicated to specific 
communities. Nonetheless, they are surprisingly integrated into the main entrances, 
except for P-1/0_1, the least integrated cluster. However, Groups for communities 
are the least preferred locations (17/463, 3,7%), but some students see them as the 
preferred location for studying even though they are not initially for it. 
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Figure 6.22 An interpretation of a Group for Community 

 

6.5 Roles of the preferred spaces 

The final part of the Preferred Campus LL Locations focuses on how the students’ 
preferences are aligned with specific space types. It examines the distribution of 
preferences across the scale of ‘space’, deepening the above examination and the 
space preference literature. The division into formal and informal LSs is commonly 
accepted in the LS literature but has also been questioned (Boys, 2011; Berman, 
2020). Also, the Study Campus LL Supply examined the distribution of the shared 
LSs into conventional and contemporary types to evaluate the transition of the 
campus premises. This part inspects these from the viewpoint of student experiences 
and creates a deeper understanding of shared LS types. It first examines the 
distribution of preferences between the space types, their supply, formality and 
contemporariness. It also defines the most preferred LS locations.  

6.5.1 The distribution of preferences based on formality and 
contemporariness 

The initial proposition of this dissertation was that students prefer formal 
Educational spaces for their timetabled activities and informal spaces for their study 
activities. Thus, the first step was to investigate how the responses are distributed 
across the Soft-GIS survey’s question sets (L1-L3, T) and the space types (Table 
6.29).  
The results reveal that the initial proposition was partially false, and the students 

interpreted this division flexibly and reported using the so-called informal spaces for 
their ‘timetable activities’. For example, in Table 6.29, column T presents all the 
preferences on the formal ‘part of the timetable’ spaces that, contrary to the initial 
proposition, entail preferences on each space type, except for the Fixed Community. 
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In turn, columns L1-L2 present the informal ‘outside timetable activities’ and entail 
preferences on the ‘formal’ spaces, e.g., Educational and Fixed Educational spaces.  

Table 6.29 Distribution of responses across question set and space type 

SPACE TYPES L1 L2 L3 T Total 

BLENDED COMMONS   1 1 2 

BLENDED EDUCATIONAL SPACES  1  25 26 

COMMONS 29 14 6 6 55 

EDUCATIONAL SPACES 1 3  82 86 

FIXED COMMUNITY SPACES 7 11 11  29 

FIXED EDUCATIONAL SPACES 12 22 19 9 62 

FOCUS SERVICE SPACES 8 8 11 1 28 

FOCUS SPACES 18 17 10 7 52 

SERVICES (BUSINESS-PROVIDED) 2 2 1 1 6 

SERVICES (UNIVERSITY-PROVIDED)    1 1 

SERVICE COMMONS 14 10 9 1 34 

STREETSPACES 6 11 20 1 38 

Building and Cluster-scale responses 45 34 17 9 105 

Total 142 133 105 144 524 

These results reveal the difficulty in defining the difference between the spaces for 
‘teaching’, ‘formal’ or ‘timetabled activities’ (the column T) from the spaces for 
‘learning’, ‘informal’ or ‘choose to use activities’ (columns L1-L3). For some 
respondents, the definition between the two notions seems to blur. Interestingly, the 
preferences are not always directed to a scale of space. The bottom row presents the 
number of responses allocated to the scales of ‘buildings’ and ‘clusters’ (105/524) 
that are not following any formal-informal division. This result highlights that the 
experiences on the campus LL are more varied than the distribution between 
teaching and study spaces.  
Figure 6.23 then again compares the number of spaces (X-axis) between the 

preferences on space type (Y-axis) as a scatter plot (based on the percentages of 
Table 4.3 and Table 6.29). The most preferred space type, with the most supply, is 
the Educational spaces (ES). Fixed Educational spaces (FE) are the second most 
preferred but have a slightly smaller supply. The Commons (C) gained slightly more 
preferences than the Focus space (FS), but in numbers, the Commons’ supply is 
smaller than the Focus spaces. Noteworthily, these two space types can be seen as 
extreme ends to each other. While Commons are few, they are usually large and entail 
many sub-spaces. On the contrary, the Focus spaces are small but multiple, 
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highlighted in the scatter plot comparison of m2 and preferences (see Figure 10.5 in 
the appendix). 
To continue, the Service Commons (SC), Focus Service spaces (FSe), and 

Blended Educational (BE) spaces create an interesting group of spaces in terms of 
preferences (Figure 6.23). Their supply in numbers is small, but they have gained 
relatively many preferences compared to, e.g., Fixed Community spaces (FC). Then 
again, only one respondent preferred University-provided Services (SU) (notably, 
these do not include library services). Also, Blended Commons (BC) only gained two 
and Business-provided Services (SB) six preferences out of 419.  

Figure 6.23 Scatter plot comparison of number of and preferences on each space type 

 

Next, following the Study Campus LL Supply results, the allocated preferences per 
space type were compared with the distribution of the shared LS types into 
‘conventional’ and ‘contemporary’ (Table 6.30). If the direct numbers of preferences 
are compared, the most preferred spaces seem to be the most ‘conventional’ space 
types in line with their representation on the campus. Here, the Commons creates 
an exception as they gain 13,1% of all direct preferences. However, in the right-most 
column of Table 6.30, the direct numbers are balanced with the representation of 
each LS type of the supply. The larger numbers are highlighted with a green 
background and the smallest with red. According to these results, balanced by their 
number, the ‘conventional’ space types gathered more preferences (132,2%) than the 
conventional LS types (91,0%). The most preferred space type seems to be 
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Commons with most preferences. Then again, second and third most preferences 
were allocated to the Service Commons and Focus Service spaces, which represent 
mainly the LSs of the academic library, the conventional understanding of open-
access LSs. Notably, the Focus and Focus Service spaces are in high demand based 
on preferences. 

Table 6.30 Distribution of preferences per the conventional-contemporary spaces 

  

Quantity 
of each 

type 

percentages 
of typical and 

'novel' on-
campus LS's 

number of 
preferences 
per space 

% of 
preferences 
per space 
type to the 
total pref's 

Preferences 
divided by 
number of 

spaces 

EDUCATIONAL SPACE 92 26,4 % 86 20,5 % 77,6 % 

FIXED COMMUNITY 52 14,9 % 29 6,9 % 46,3 % 

FIXED EDUCATIONAL SPACE 44 12,6 % 62 14,8 % 117,0 % 

FOCUS SERVICE 11 3,2 % 28 6,7 % 211,4 % 

FOCUS SPACE 25 7,2 % 52 12,4 % 172,8 % 

SERVICE COMMONS 11 3,2 % 34 8,1 % 256,7 % 

SERVICE (BUSINESS-PROVIDED) 17 4,9 % 6 1,4 % 29,3 % 

SERVICE (UNI-PROVIDED) 20 5,7 % 1 0,2 % 4,2 % 

ALL 'CONVENTIONAL' SPACES 272 78 % 298 71,1 % 91,0 % 

BLENDED COMMONS 10 2,9 % 2 0,5 % 16,6 % 

BLENDED EDUCATIONAL S. 17 4,9 % 26 6,2 % 127,0 % 

COMMONS 12 3,4 % 55 13,1 % 380,7 % 

STREETSPACE 37 10,6 % 38 9,1 % 85,3 % 

ALL 'CONTEMPORARY' SPACES 76 22 % 121 28,9 % 132,2 % 

total  348 100 % 419 100,0 %  

6.5.2 The locations of the most preferred LSs 

The preferences on each LS type are further divided by their building locations to 
evaluate the most preferred spaces and how the preferences are distributed on the 
campus LL. 
Table 6.31 combines the Chapter 6.3 building scale results and presents the 

number of preferences on space type per building to establish the most preferred 
spaces. The table highlights the differences between locations, as indicated in 
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Chapter 6.3. Regarding direct preferences, the five most preferred spaces are: 1. The 
Educational spaces of building T, 2. The Focus spaces at building P, 3. The Service Commons at 
building A, 4. The Focus Service spaces at building A, 5. The Commons at building R and 5. 
The Fixed Educational spaces at building R. 
While these responses may deviate from respondents’ self-selection, the results 

indicate that certain space types are preferred in specific locations. If the numbers in 
this table are compared with the supply, particular spaces are highlighted more than 
these direct numbers. For example, while each of the buildings has Educational 
spaces, building A’s ten (10) Educational spaces failed to gain any preferences, and 
building T’s Educational spaces (18) gained the most preferences (39) of all the space 
types. Also, building S has only one (1) Blended Educational space, but this space 
has gained 12 preferences alone. On the other hand, as the table also presents, the 
preferences for LSs are distributed throughout the locations. For example, 
preferences on Streetspaces were distributed to all buildings. 

Table 6.31 The number of preferences on space type per building 

BUILDING A F K P R S T 
Grand 
Total 

% of 
preferences 

per LS type to 
the total pref's 

SPACE 83 14 30 74 70 64 84 419  
BLENDED COMMONS (BC)     2   2 0,5 % 

BLENDED EDUCATIONAL (BE)  1  13  12  26 6,2 % 

COMMONS (C) 10   19 26   55 13,1 % 

EDUCATIONAL SPACE (ES)  10 8  14 15 39 86 20,5 % 

FIXED COMMUNITY (FC)   8 4 3 9 5 29 6,9 % 

FIXED EDUCATIONAL (FE)   5 4 22 14 17 62 14,8 % 

FOCUS SERVICE (FSe) 28       28 6,7 % 

FOCUS SPACE (FS) 1   34   17 52 12,4 % 

SERVICE (BUSINESS) (SB) 1  2    3 6 1,4 % 

SERVICE (UNIVERSITY) (SU)      1  1 0,2 % 

SERVICE COMMONS (SC) 33      1 34 8,1 % 

STREETSPACE (S) 10 3 7  3 13 2 38 9,1 % 

Grand Total 83 14 30 74 70 64 84 419 100,0 % 
% of preferences per Building in 
the scale of the Spaces 

19,8 
% 

3,3 
% 

7,2 
% 
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6.6 Conclusions on the preferred locations in three scales 

The Preferred Campus LL Locations Study’s originality is in examining the 
distribution of the preferences and spaces across three different scales: the buildings, 
the clusters, and the spaces. It combined the supply and preference data to inspect 
their relationship and the preferred locations. The dissertation’s initial proposition 
assumed the preference data responses would solely be provided in the scale of a 
space that was proven false in the preliminary examination and opened an exciting 
research path to inspect the various scales and locations of the campus LL. The 
previous literature on this matter seems scarce, and the author is not aware of studies 
that would investigate the locations and scales by systematically comparing the LS 
supply with the student experiences. Thus, the study examined each scale with 
different methods found appropriate for each approach, including defining the 
‘meso scale’, i.e., the campus LL clusters of the shared LSs and their locations. Table 
6.32 presents the study’s interpreted main results organised into three levels.  

Table 6.32 The main results of the Study Preferred Campus LL Locations 
CAMPUS SUPPLY & PREFERENCES – THE PREFERRED LOCATIONS OF THE CAMPUS LL 

CAMPUS BUILDINGS HAVE DIFFERENT ROLES  
– the whole campus matters, not just one location 
LEARNING CENTRES, CLUSTERS & GROUPS  

– supply appears in different types of clusters, 
 each with different roles, from established learning centres to emergent clusters and groups 

THE MOST PREFERRED SPACES  
– the preferences on the shared LSs are both clustered and distributed between various types  

6.6.1 Each building with a role in the campus LL 

The first part of the study examined the scale of the buildings and found that each 
building has a different role created by the supply and distribution of spaces. 
However, one of the main findings was that the preferences were not evenly 
distributed, and the popularity of a building reflects its space supply only to an extent. 
A certain hierarchy appears between the buildings. Based on the findings, the case 

campus buildings can be divided into four categories, 1. the most popular special, 2. 
the popular generic, 3. non-popular generic buildings, and 4. non-LS buildings. Two 
buildings, A and P, are distinctive from others in their supply and distribution of 
spaces and their preferences. These facilities are favoured by most of the 
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respondents. Four buildings, K, R, S and T, are evaluated to be similar and represent 
a ‘conventional’ supply and distribution of spaces with a significant focus on 
Educational, Fixed Educational, and Fixed Community spaces. However, each 
building has variations of the Commons, Blended Commons, and Blended 
Educational spaces. One of the buildings, F, differs from others in its minimal supply 
of spaces for student use. Otherwise, the building is large in both quantity and area 
of the spaces. Finally, one of the buildings, X, was entirely dedicated to Business-
provided Services, i.e., sports facilities that the student-users did not identify as a 
preferred learning space. 
Figure 6.24 presents the ‘characters’ of each building. The most popular building, 

P, has versatility in its space supply. Building A is dominated by Service Commons, 
whereas building T is the ‘best generic LS building’. Building S is likewise generic but 
abundant with Fixed Community spaces, and building R has a robust faculty-
community presence. Building K, a typical generic campus building, still seems to 
have ‘faithful users’, while building F offers the least LSs for students, hence least 
preferred. 

Figure 6.24 The different roles of the campus LL buildings 

 

However, the preferences are not equally distributed according to the supply, and 
the preferences tend to also cluster to certain types of facilities. For example, a 
particular type of space, under-presented in the building, may gather as many 
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preferences as a space type that is over-presented in the building38. For example, 
building S has one popular Blended Educational space. 
Noteworthily, each of the buildings contains some relatively new developments 

of educational or study spaces. In other words, none is purely ‘conventional’ in their 
space provision but entails spaces from the ‘contemporary’ spectrum of the campus 
LS. Additionally, the clusters influenced the allocated preferences considerably, and 
other ‘clustering’ of specific spaces seems to bear meaning in the role of each 
building and the preferences. Hence, they were examined further in the next part. 

6.6.2 The established and emergent clusters 

The second part of the study investigated the clusters and clustering of LSs in depth. 
First, the sub-study investigated how many of the preferred spaces could be 
identified as parts of clusters as their limits are ambivalent in the HE campus context. 
The step was followed by investigating how many of those are parts of the 
Established and Emergent clusters. Secondly, it identified the locations of the 
clusters in the campus context and the types of clusters by examining their functions 
and morphology.  
Based on the analysis of the preferred locations, 18 clusters were identified. 

Noteworthily, only two locations were identified as Established clusters while 16 
were Emergent. The finding challenges the assumption that the so-called Learning 
Centre is the sole location for studying on campus, indicating that the whole campus 
should be seen as a Learning Landscape. 
In the campus context, the locations of the clusters are surprisingly integrated 

when measured with JPGs from the closest entrance and the main pathway to the 
start node of the cluster. The result reveals the complexity of the campus entity as it 
is accessed from various directions and through all buildings, thus forming a network. 
The JPG analyses revealed that the morphology of the clusters varies greatly, i.e., 

they are very different in size and spatial configuration from each other. The clusters 
generally were relatively integrated entities, while their spatial configuration varies 
from hierarchical to permeable. The hierarchical bush-like spatial configurations 

 
38  The joint booking system through which the spaces are allocated for education affects each 
building’s popularity. Along with the allocation, the teachers’ convenience and ambition affect which 
spaces they prefer and aim at getting. Some even try manipulating the system to get their preferred 
space that suits their purposes (Kangas & Poutanen, 2018). 
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represent a conventional design approach where each function is allocated a separate 
space leading to the controlled space plans, albeit shallow from the circulation in 
many instances at the case campus. Then again, the less hierarchical ring- and lattice-
like solutions can be interpreted to represent the transformation of the university 
campuses where a high degree of permeability and flexibility of use are achieved by, 
e.g., furnishing circulation spaces (e.g., Dugdale, 2009). 
The clusters also vary functionally, yet the Educational spaces are central in many 

of them. The transformation of the design approaches is especially present in clusters 
with a high number of contemporary LSs and more complex, less controlled spatial 
configurations. Based on the findings, the clusters can be grouped into three main 
categories: the Centres, the Clusters, and the Groups. The Centres are large and 
‘established’, whereas the Clusters are ‘emergent’ with various functions. The 
Groups focus on a type of LS adjacent to each other. The higher-level categories 
were further formulated into six types of clusters presented in Table 6.33. 

Table 6.33 The typology of clusters 
Established Emergent 

Centres Clusters Groups 
Learning Centre Learning Cluster with services Groups for Education & Learning  

Learning Cluster with community-
presence 

Groups for Community 

Dedicated Learning Cluster  

Based on the results, the clusters have different roles, as evidenced in the identified 
clusters. In students’ preferences, the locations were meaningful for various reasons, 
but their role and spatial configuration also seem to affect the reason to prefer. 
Regarding the Emergent clusters, the students preferred the location due to a specific 
space, but the location appears as a cluster because adjacent facilities influenced the 
preference. Alas, these locations have a more hierarchical configuration. On the 
contrary, the Established clusters were preferred as ‘entities’ and not solely for a 
particular space. Also, the Emergent clusters with a more permeable configuration 
allowing flexibility of use seem to be preferred as entities rather than for a specific 
space. These are also reflected in the number of allocated student preferences.  



 

232 

6.6.3 The most preferred LSs 

The third part of the study examined the space scale. It focused on the most 
preferred shared learning spaces by comparing their supply and locations with 
preferences. It first compared the division between ‘formal’ and ‘informal’ space 
types to the student preferences according to the initial hypothesis for this 
dissertation. Next, it examined the supply and preferences of each type of space to 
establish the most preferred types of LSs. This step was followed by a comparison 
of ‘conventional’ and ‘contemporary’ types of LSs with the preferences. Lastly, the 
sub-study further established the most preferred spaces by location. 
The results indicated that students’ interpretation of what spaces are part of their 

curriculum, timetabled use, and what they ‘choose to use’ do not entirely follow the 
formal and informal division. While most respondents allocated educational spaces 
for timetabled use, the responses also included most types of shared LSs. In a few 
cases, students allocated ‘formal’ spaces to their informal use. Especially highlighted 
were the Fixed Educational spaces as preferred locations that students choose to 
use. These spaces are both part of timetabled and study activities. In all, it can be 
interpreted that the learning space typology founded on the aspects of sharing 
perhaps describes the LSs and their use more adequately than the formal-informal 
categorization typically used in LS literature.  
The sub-study’s results revealed that the preferences are divided across all types, 

indicating that all the supply is meaningful in students’ campus LL experiences. To 
an extent, the supply seems to affect the popularity of a space type. The most 
preferred space types with the most significant supply were the Educational and 
Fixed Educational spaces. However, the results revealed that small supplies of 
particular space types were surprisingly highly preferred, indicating that even one 
space can be meaningful. Comparing the conventional with the contemporary LS 
types indicated similar results. The analysis examined the preferences according to 
each type in direct percentages and ‘balanced’ by their proportion of the total supply. 
In the latter examination, the contemporary space types were highlighted as a group 
due to the popularity of the Commons. Overall, both the conventional and the 
contemporary LSs seem essential in the student experiences. The results also 
indicated differences within each space type regarding preferred locations. For 
example, one location was highlighted within the most preferred LS type, the 
Educational spaces. Then again, the preferences were equally distributed between 
buildings simultaneously with specific popular locations. 
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In their part, these results test the typology of the shared LSs. To conclude, the 
dimensions of the shared use of facilities describe the campus LSs rather than 
divisions into formal and informal or conventional and contemporary LSs. Based on 
the findings, the space supply and related experiences manifest the transition of the 
campus premises towards the ideals of the Learning Landscape approach. 
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7 THE MODEL FOR SHARING-BASED CAMPUS 
LEARNING LANDSCAPE 

The theoretical framework and the main findings of each above study have revealed 
the complexity of the campus LL and the myriad of aspects related to the sharing of 
facilities in the multi-user and multi-building system. Thus, this chapter intends to 
contribute to the theoretical discussion on the LL by combining the above-
introduced theories into a Model for a Sharing-Based Campus Learning Landscape. 
Secondly, this chapter aims to benefit the design and development of premises in 
practice by incorporating the theoretical contributions with the results of the studies 
into a Design and Development Matrix for Sharing-based Campus LL. This chapter 
intends to respond to the following research question: 
RQ5: What are the refined LL dimensions and model to describe the contemporary campus 

premises from supply and preferences viewpoints? 

7.1 The campus LL as a layered socio-technical system in 
transition 

This sub-chapter proposes that the dynamic relationship of people, buildings, and spaces in 
the campus context defines the system of the campus LL. The system consists of more 
than buildings and is more than merely its actors. In this built environment context, 
the changes leading to transitions in the system occur in its different parts, in 
different timeframes and scales of facilities. Thus, the multi-level perspective levels 
and the building layers in different scales of the built environment are seen as tools 
that render the structures within the complex system of the campus LL. 
All three theoretical constructs, the LL, STT/MLP, and Buildings as Layers, 

presented in Chapter 2, complement each other. The LL approach emphasises the 
importance of focusing on the whole campus layout as a potential provider of LSs 
for students (Dugdale, 2009; Harrison & Hutton, 2014; Nordquist & Laing, 2015). 
The university campus context usually entails more than a building and, 
organisationally, more than a study field, leading to a multi-building, multi-user 
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environment where the buildings and people are in a relationship. Therefore, a part 
of the system is the locations of LSs shared between the buildings. 
However, the LL approach is ambivalent in providing tools to inspect the campus 

context systemically and would benefit from the metaphor of levels of the STT/ MLP 
(Geels, 2002; Geels & Kemp, 2007; Geels & Schot, 2007). Firstly, the STT allows a 
theoretical description of the system beyond the built environment and connects the 
landscape-level and niche-level changes to the regime’s transition. As discussed in 
Chapter 2, this dissertation interprets the campus premises and their use as the 
system, while the regime here signifies the established practices of how to design and 
develop campuses. A second pragmatical approach is that the MLP model separates 
the influence of different changes into three systemic levels and provides a tool to 
structure the related aspects into the levels. The levels are more than built 
environment scales, but regarding the physical environment, the macro scale is here 
interpreted as the campus, the meso as the buildings, and the micro as the spaces 
and space plan (Figure 7.1). 

Figure 7.1 The levels of physical environment of the campus LL 

 

In turn, the operationalization of the STT/MLP to the built environment context 
would benefit from adopting the Buildings as Layers model. The idea of layers allows 
entailing the aspects of time and scale in the context. In other words, the transition 
possibilities in the physical environment are illustrated by the adaptability timeframes 
of different building layers. Furthermore, the social and physical environments 
change in different timeframes. While the built environment stabilizes changes, the 
activities within the buildings are nonetheless dynamic. According to, e.g. Hillier & 
Hanson (1984), Peponis & Wineman (2002) and Dale & Burrell (2008), the physical 
and social environments are in mutual relationship altering each other. The space 
plans, spaces, and furniture changes within buildings accommodate the fastest and least 
costly user changes. This dissertation inspected these possibilities by focusing on the 
core layers of the Social, Stuff and Space Plan (Figure 7.2). 
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Figure 7.2 The examined core layers of the campus LL 

 

Then again, the Buildings as Layers theory (Brand, 1994; Schmidt & Austin, 2016) 
inspects a building and thus needs an additional framework for examining a cluster of 
buildings and the relationship of spaces between the buildings. Therefore, it cannot 
explain how a multi-building complex contributes to the experiences and only 
implicitly incorporates the individual and the organisational aspects.  
Then again, the LL approach justified the whole campus examination. It also 

implied the shared use of facilities across the multi-user complex and inspection of LSs 
in-between the formal scheduled spaces, as well as the distribution of spaces in the 
scales of Centralised, Focused and Distributed (Dugdale, 2009). However, the LL 
approach had not been employed systematically in the campus LS research, for 
instance, in examining the supply and distribution of spaces across buildings. Also, 
while LL implies examining the LSs from other viewpoints than are typically 
employed, both LL and Layers theories need to consider the access and ownership 
viewpoints essential in sharing spaces (Brinko et al., 2015) across the multi-user 
complex. 
Figure 7.3 visually presents the Model for a Sharing-Based Campus Learning 

Landscape. The campus LL is seen as a complex system consisting of many 
paradigms and processes, and the above theories describe the system incorporated 
into the model. The model understands the system in terms of levels and highlights 
that campus LL is simultaneously in the macro, meso and micro levels in its social, 
physical, digital, and experienced environments. The physical environment presents 
the tangible context (a house symbol), the social is intangible (a circle symbol), and 
the digital environment occurs in both. 
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Figure 7.3 The campus Learning Landscape as a dynamic and scalable entity 

 

Figure 7.3 presents the macro level of the campus’s physical environment with the 
largest ‘house’ symbol. It collects the parts of the complex together, and based on 
the results, all the buildings are in relation to each other. In the campus context, 
neither the social layer is confined within a building but overarches across the 
buildings (presented with the meso circle). Like social and digital, the experienced 
environment is not confined within a building but is also created from the 
relationship between the buildings and the spaces. At the macro level, the experience 
is collective, whereas, at the meso level, the environments create a sub-community 
experience. The collective experience refers to the scale of the campus community, 
e.g., students identifying with studying on a specific campus. The sub-community 
experience refers to various community scales within the campus, e.g., identifying 
with a study field. At the micro level, the experience is an individual’s (Figure 7.4, the 
intersections highlighted with black). 

Figure 7.4 The three levels of experienced environments 

 

In summary, the Model aims to benefit the theoretical discussion of the LL approach 
and campus development, while the users of the campus benefit indirectly from the 
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Model. This dissertation also aims to structure the collected user-driven information 
to benefit the design and development of premises. Therefore, the Model is further 
structured into a Matrix to illustrate the interrelated aspects more in detail while the 
Model creates the underlying foundation for the Matrix. 

7.2 The Matrix for Design and Development of Sharing-Based 
Campus Learning Landscape 

This section structures the Model and the main findings of the original studies into 
a Design and Development Matrix for a Sharing-Based Campus Learning 
Landscape. The Matrix is intended for the evaluation, design, and development of 
campus LL from the viewpoint of the students and designers. It illustrates the 
complexity of the issues and aims at benefitting the collaborative and participatory 
design and development processes by incorporating both spatial and user-driven 
aspects previously dispersed and presenting renewed characteristics and shared 
notions.  
The novelty of the Matrix is structuring the known and novel aspects into a multi-

level perspective, aiming for a comprehensive collection of the dimensions and 
illustrations of their interconnections. Firstly, the Matrix assists in recognising the 
variety and richness of the campus entities in different nested levels and could 
benefit, e.g., the early concept development stages by creating a boundary object 
between the designer and the user. Secondly, in the design stages, the formulated 
main categories of the Matrix enable designers and developers to consider focal 
issues in the briefing and designing of the shared LSs and campus premises. 
Incorporated to the Matrix, especially the results of the original studies provide such 
tools. Thirdly, the Matrix can be read so that the micro-level key factors are essential 
in researching the campus LL as they provide comparable measures to analyse the 
spaces. 

7.2.1 The structure of the Matrix 

The Matrix is founded on the theories of this dissertation, the LL, the STT, Buildings 
as Layers, and the transformation of the Model into the structure of the Matrix is 
illustrated in Figure 7.5, with the rows creating the levels and the columns the layers. 
The regime of (developing) the campus LL from the student-user viewpoint is seen 
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consisting of these elements, and the landscape-level changes formulate a wider 
‘above’ context. The Matrix aims to describe the interconnections of the theory and 
practice, both nested and lateral. 

Figure 7.5 The underlying theory-driven structure of the Matrix 

 

The content of the Matrix consists of key dimensions for sharing the campus LL. These 
are structured under the main ‘layer’ columns and were produced through a 
qualitative content analysis of the literature and the results of the original studies of 
this dissertation. The four key dimensions are 1. Communities in Sharing, 2. Accessibility 
& the Flexible Use, 3. Versatility & Variation, and 4. Distribution & Network of Places.  
Furthermore, based on the analysis, the social, stuff, and social plan layers were found 

to blend between the identified key dimensions in this dissertation. The illustrated 
coloured areas of Figure 7.6 shows how these layers are eventually highly 
interconnected in this context. The figure also presents the relation of the layers to 
the key dimensions. The social layer, presented in pink, entail Communities in Sharing 
(‘Community’) and Accessibility & the Flexible Use (‘Accessibility’) dimensions. The 
stuff layer, in darker lilac, includes ‘Accessibility’ and Versatility & Variation 
(‘Versatility’) dimensions. In comparison, the space plan layer, presented in lighter 
lilac, consists of ‘Versatility’ and Distribution & Network of Places (‘Distribution’ in the 
Figure). 
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Figure 7.6 The Core Layers and the Key Dimensions of the Shared Campus Learning Landscape 

 

Finally, Figure 7.7 presents both the layers and the key dimensions adapted to the 
Matrix format. The key dimensions are further divided into categories presented in 
the column headlines, and under the categories are collected the identified key 
aspects of literature (Chapters 1 and 2) and each study (Chapters 4-6). On the right-
hand side, Figure 7.7 also presents the three ‘lenses’ that benefit from the Matrix. 
These are the campus development viewpoints in the higher-level categories, the 
design in between and the research, i.e., analysis and measuring, viewpoints in the 
detailed level categories. 

Figure 7.7 The Matrix for Design and Development of Sharing-based Campus Learning Landscape 

 

Under the dimension of Communities in Sharing (Table 7.1) are structured the user-
oriented categories of the social layer: Users, Activities, Principal study needs, and Identity 
& Allocation. These categories respond to questions such as: “Who are the users, and 
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how many users?”, “What are the activities/practices?”, “What are the basic study needs?” and 
“For whom the LS solution is allocated?”.  

Table 7.1 Matrix dimension of the Communities in Sharing 
 USERS in student 

numbers 
ACTIVITIES PRINCIPAL 

NEEDS 
IDENTITY / 
ALLOCATION 

MACRO Scope of 
institution 

Size of 
institution 

Primary campus 
activities: education, 
work, live 

Concentration vs 
Interaction 

Campus community 
– sharing with all 

MESO Scope of 
faculty 

Size of 
faculty 

Teaching & studying + 
research, leisure, 
services 

Concentrated 
studios vs social 
atmosphere 

Discipline- vs Non-
discipline specific: 
e.g., strong field 
community 

MICRO Scope of 
field/ unit 

Size of 
unit 

Main Activities: 
a. Individual: 

Focus – Social 
b. Group: 

Focus – Social 
c. Educational 

sessions:  
Large - Small 

d. Special  
e. Social & Leisure 

Privacy need:  
a. Full 
b. Partial  
c. No need 
 
Interaction: 
a. No interaction 
b. Indirect  
c. Direct 

Community-control / 
ownership: 
a. Restricted 
b. Community 

presence 
c. Service 

provider 
d. Fully shared 

 
Under the Accessibility & Flexible Use dimension (Table 7.2) are formulated social and 
stuff layer aspects that require, e.g., shared rules of use. They are also more tangible, 
such as digital environment-related aspects. These categories are Digital Access, 
Control, and Sharing Time. These respond to questions such as: “What is needed for digital 
access?”, “How are the LS solutions controlled?” and “When the LS solution is shared?”. 

Table 7.2 Matrix dimension of the Accessibility & Flexible Use 
 DIGITAL ACCESS CONTROL SHARING TIME 
MACRO Campus-wide Wi-Fi & 

Access to high-quality 
technology 

Centrally controlled booking 
system 

24/7 campus 

MESO Electricity, Services - 
access to staff & 
resources 

Bookable spaces, 
On-demand use & spaces, 
In-between spaces 

Serial vs simultaneous sharing 

MICRO Power plugs & serviced 
spaces – enough provision 
& easiness of use 

Access to spaces: 
a. Requires booking / 

bookable 
b. ID card after education 
c. Anytime with an ID card 
d. Ad-hoc usable 

Timely Use: 
a. Educational session:  

During – After 
b. Popular hours: 

During – After 
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The Versatility & Variation dimension (Table 7.3) relates stuff and space plan layers. 
The categories are Flexibility, Comfort, and Functionality, and they answer physical 
environment-related questions such as: “What the LS solution allows?”, “How flexible the 
LS solution is?”, “What is the capacity of the LS solution?” and “What are the key aspects for 
comfort (in use)?”. 

Table 7.3 Matrix dimension of the Versatility & Variation 
 FLEXIBILITY COMFORT FUNCTIONALITY 
MACRO Supply of a variety of 

spaces on campus 
Capacity, functionality 
 
Size of campus / buildings 

Physiological wellbeing: 
lighting, temperature, indoor air 

MESO Supply of a variety of 
spaces in a building 
 
Easiness of change of 
activities 
+ Adaptable configuration 
a. Possibility to combine 

spaces  
b. Possibility to expand 

outside space 

Setting size of community / 
discipline 
 
Size of building / cluster / zone 

Ergonomics 

MICRO Functionality of a space / 
Furniture Layout 
a. Fixed 
b. Mono 
c. Dual 
d. Mixed  
e. Multi 

Setting size: individual, pair, 
group 
 
Size of space / configuration: 
S, M, L, XL 

Natural light & views 
Spaciousness 
Aesthetics 

The dimension of Distribution & Network of Places (Table 7.4) only relates to the space 
plan layer in this Matrix and is most oriented towards the design of the physical 
environment. It entails categories of Configuration, Zoning, Location, Connectivity, Scale, 
and Distribution Strategies. These categories answer questions such as: “What is the 
relation of the LS solutions to each other?”, “What is the character of their relationship?”, “What 
is the relation of the LS solution to the movement and access?”, “What is the scale of the LS 
solution?” and “What is the impact of the LS solution?”. 
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Table 7.4 Matrix dimension of the Distribution & Network of Places 
 CONFIGUR. ZONING LOCATION CONNECTIVITY SCALE DISTRIB. 

STRAT. 
MACRO Of campus Zoning in 

campus, 
Different roles of 
buildings 

On campus Movement & 
connectivity on 
campus 
Main circulation 

Campus/ 
building 

Centralised 

MESO Of cluster / 
layout 

Boundaries of 
space & the 
quality of zones: 
by sound, content 

Positions of 
clusters, zones: 
integrated vs 
isolated 

Circulation in 
building 
Position of an 
area to: 
Main circulation 
Side circulation 
Blended 

Building/ 
cluster/ 
precincts 

Focus 

MICRO Adjacent 
spaces: 
Content of,  
Easy access 
to, 
Single 
dedicated 
facility 

Boundary quality: 
a. Closed 
b. Transparent 
c. Movable 
d. Open/ 

interpenetrati
ng 

Position within 
space: 
a. Location to 

friends 
b. Peers / co-

presence 
c. Solitude / 

isolation 
d. Social 

distancing 

Connectivity of a 
space: 
a. Doorway / no 

movement 
b. Doorway / no 

major 
movement 

c. Interpenetrati
ng / major 
movement 
through  

A group of 
spaces 
A space 

Distributed 

The key dimensions describe the shared campus LL. They can be interpreted as positive 
and employable in the strategic development of campus environments. The categories 
further illustrate the issues to consider in designing and developing shared resources. 
Further below the categories, the key aspects in the macro and meso levels illustrate 
the positive value choices to consider and employ in the design. However, at the 
micro level, not all aspects are necessarily interpreted as positive but should be seen 
as neutral values to measure the campus LL in the scale of space. For example, the 
different furniture settings are collected under the micro level of the Functionality 
category. Based on the results, the student-users value the multi-functionality of the 
LSs, but they also value the ‘mono-functionality’ of the fixed community spaces, i.e., 
the guild rooms. Thus, the value is placed on interpreting and employing the 
dimensions in the (participatory) development, design, and analysis of the campus 
LL. 

7.2.2 The locations of the empiric findings in the Matrix 

This part shortly reviews how the Study results are located in the Matrix. The first 
set of Study results, the key analysis factors, are mainly part of the Matrix at the micro 
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level. They are under the following categories: Ownership-factor under Identity, 
Booking-factor under Control, Functionality-factor under Flexibility, Size-factor under 
Comfort, Boundary-factor under Zoning, and Connectivity-factor under Connectivity 
category. The exception is the Primary Activity -factor categorised at the meso level 
under the Activities category. 
The Study Campus LL Supply also produced a typology of shared LSs. The 

typology is not directly included in the Matrix but represented in the micro level, 
under the Scale category. The Study Campus LL Preferences results are present in 
the Matrix at all levels, especially under the dimensions of Communities in Sharing, 
Accessibility & Flexible Use, and Versatility & Variation. For example, the second set 
of results, the ‘Main practices’, creates the micro level under the Activities category. 
However, the Study Campus LL Preferences insights are also formulated under the 
Distribution & Network of Places in the Location category at the macro and micro levels. 
In all, the study brings to the Matrix the students’ viewpoint, interpreted through a 
designer-researcher. 
In the Matrix, the results of the Study Preferred Campus LL Locations, Chapter 

6.3 are present at the macro level but directly present under the Distribution & 
Network of places and indirectly under the Versatility & Variation. Then again, the 
findings and approaches of Chaptet 6.4 were structured under the dimensions of the 
Communities in Sharing and Distribution & Network of places, especially at the meso level. 
In summary, the key aspects that influence the spaces, preferences and clusters, e.g., 
the locations, boundaries, and adjacencies, are present in the Matrix. Likewise, the 
findings of Chapter 6.5 are present in the Matrix throughout, but especially at the 
micro level. 



 

245 

8 SHARING THE TRANSITIONED CAMPUS – THE 
DIMENSIONS OF THE CAMPUS LEARNING 
LANDSCAPE 

This chapter discusses the results of the dissertation, its key contributions, and their 
scientific and practical novelty. It also discusses the significance and reliability of the 
research as well as the validity and limitations of the approaches. 

8.1 Contributions 

In light of the human-centred architectural design and the findings of this 
dissertation, this dissertation concludes that the Sharing-Based Campus Learning 
Landscape is community-driven, accessible, flexibly used, versatile, and distributed and nested 
network of places. The novelties of the main findings of this dissertation are in creating 
the comprehensive theoretical model for multi-user and multi-building 
environments and the multi-level perspective (MLP) matrix that systematically 
defines the dimensions of the shared campus LL within the model’s framework.  
This dissertation is one of the few to inspect a campus entity from the integrated 

viewpoints of the space supply and the user experiences of the students. Overall, the 
findings highlight that the campus LS supply is used as a shared resource amongst 
students that, in turn, creates shared experiences. In all, this dissertation has aimed 
at collecting new knowledge and systemizing both previous and collected knowledge 
into novel constructs to benefit the research, design, and development of LSs. Table 
8.1 presents the main contributions of this dissertation. These are discussed further 
through the following insights formulated on the results.  
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Table 8.1 The main contributions of the dissertation in the order of appearance 
Contribution Scientific Practical Methodological 

1. Statistical and qualitative analysis of a campus supply and 
adaptation status of LSs 

x x x 

2. Key Factors and related scales for evaluation of shared LSs x  x 
3. Typology of shared LSs x x  
4. Levels of sharing campus LSs x   
5. Soft-GIS-based preference survey on a campus supply x  x 
6. Statistical analysis of preferences on campus over other LL places x   
7. Analysis factors for Main Practices   x 
8. Preference-based Main Quality dimensions x   
9. Examination of a campus LL locations in three different scales x x x 
10. Investigation of the roles of buildings in campus LL preferences x x  
11. Investigation and the typology of clusters in a campus LL x x x 
12. The most preferred spaces in a campus LL supply x x  
13. The Model for Sharing-Based Campus Learning Landscape x   
14. The Matrix for Sharing-Based Campus Learning Landscape x x x 

8.1.1 Transition into shared supply and use 

The first insight drawn from the findings is that the campus supply has transitioned 
towards the ideals of the LL approach and into sharing-based environments where spaces 
should provide multiple ways of using and sharing them, as anticipated in the literature. 
The first contribution, regarded as both scientific and practical, is the formulated key 
factors and related scale measures intended to evaluate the LSs as a shared supply for the 
students. The factors are Ownership, Booking, Boundary, Connectivity, Functionality and 
Setting Size. They aim to interlink the design and user viewpoints to define the 
campus’s ‘conventional’ and ‘contemporary’ LSs with attributes related to the shared 
use of facilities. The previous LS literature misses such systematisation of related 
factors. The ‘conventional’ here refers to space types that are established in LS 
literature as dominating the campus supply. The ‘contemporary’ relates to spaces 
that the current LS literature has anticipated and examined (as discussed in Chapter 
2), but not necessarily with the same underlying factors as the conventional spaces. 
Secondly, this dissertation contributes to the LS literature by introducing the 

typology of shared learning spaces based on the key analysis factors. These results 
were produced by systematically analysing the case campus layouts qualitatively and 
quantitatively on plans and through site visits.  
A third contribution to the LS research is the statistical analysis of the entire space 

supply of a campus. It includes the ratio and distribution of the spaces and the 
comparison of the ‘conventional’ with the ‘contemporary’ spaces. Furthermore, the 
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statistical analysis enabled the evaluation of the building and cluster scales in later 
stages. The evaluation of the campus width supply of LSs is interpreted as a 
methodological contribution as they are surprisingly rare in the LS literature. The 
reason could be that such a comprehensive approach is laborious. Previously, e.g., 
Beckers et al. (2015) have compared buildings of similar fields, while Harrop & 
Turpin (2013) examined the user preferences on the whole campus width.  
In the literature and recent campus developments (e.g., Campus Development, 

2019), sharing is often implied but has rarely been the specific starting point for LS 
evaluation. Also, previous research has not systematically examined the entire campus 
space supply. Thus, the previous LS typologies and their underlying assumptions 
seem (unintendedly to some extent) to follow the principle of allocating one 
pedagogical approach or one type of use to one space. For example, the strongly 
prevailing division of LSs into formal-informal spaces follows that approach. 
As the results indicate, the conventional space types still dominate the campus 

supply, but the space supply has been adapted, especially since 2012, by transforming 
uses (23,9% of the examined LSs) and increasing with the erection of a new building 
(15,5%). The contemporary LSs have grown in both area and numbers, and the 
results show that their key factors refrain from those of conventional LSs. However, 
due to the chosen approach, the typology is biased towards the contemporary LSs, 
and thus, e.g., the type of Educational spaces entails various LSs in different sizes. 
For example, size S Educational space is a seminar room, and size M is a typical 
classroom. Also, the formulated LS typology entails spaces other than those directed 
towards learning per se. 
Noteworthily, not all spaces are shared equally or at all. In terms of shared 

facilities, Brinko et al. (2015) divide the users into an open, semi-closed or closed 
community. This dissertation adopted these levels of sharing into the campus context, 
accompanied by the times of sharing. Table 8.2 presents the formulated shared LS 
typology categorized according to these two categories. 
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Table 8.2 Levels and times of sharing, and the types of LSs 
LEVELS OF SHARING TIME: CONSECUTIVELY TIME: SIMULTANEOUSLY 

SHARED WITH ALL  
(open community) 

Educational Spaces 
Blended Educational 
Blended Commons 
Focus Spaces 
Focus Service Spaces 
 

Commons 
Service Commons 
Streetspaces 
Service (Business-Provided) 
Service (University-Provided) 
Blended Commons 

SHARED WITH CERTAIN  
(semi-closed community with 
restricted access, community-
dedication or -presence, and self-
created user groups) 

Focus Spaces 
Focus Service Spaces 
Fixed Educational 
Educational Spaces 
Blended Educational 

Fixed Educational 
Fixed Community 
Blended Commons 

SHARED WITH NONE  
(individual user) 

Focus Spaces 
Focus Service Spaces 

N/A 

The introduced typology is intended to encourage defining the design brief from the 
viewpoint of sharing and with ‘comparable’ attributes across space types. The 
insights of this dissertation imply that in campus development, the emphasis has 
been on the contemporary LSs for the campus to meet the ideals of the LL approach. 
However, in the campus LL approach, the versatility of the supply is meaningful. 
This includes both conventional spaces, such as Focus spaces, and contemporary 
spaces, such as Blended Educational spaces. A higher number of spaces should be 
allocated on the consecutively shared spaces that are small to accommodate, e.g., the 
need for privacy, such as Focus spaces. In contrast, the provision can consist of 
fewer simultaneously shared spaces large in square meters, such as Commons. The first 
can be located either in ‘remote’ or ‘accessible’ locations, such as within the 
simultaneously shared open areas, and the latter in more accessible locations to reach 
more students.  

8.1.2 Transition into various experiences through shared supply  

The second insight of this dissertation concludes that students’ preferences for 
facilities are a ‘complex entity’ related to various interconnected aspects of physical, 
social, and digital environments and the experiences they create. The students choose 
to use the LSs for reasons appropriate to each situation and prefer the campus 
facilities for various, often contradictory reasons. The campus is not exclusively for 
social learning and active interaction, nor exclusively for concentration. In 
contemporary learning spaces, the situations between ‘formal’ and ‘informal’, social, 
and individual activities constantly change. To conclude, the supply of shared LSs 
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create various shared experiences between students, and the learning community in 
its varied forms is present on the campus when a platform is provided for it. 
In recent years, the LS literature has firmly focused on social and informal 

learning (spaces), criticised by Berman (2020) and Boys (2011) as a one-sided 
approach. However, the latest publications have focused on a broader spectrum of 
student needs, e.g., (Raes, 2022; DeFrain et al., 2022; Gourlay & Oliver, 2016) aligned 
with the needs of the postdigital era (Lamb et al., 2021; Knox, 2019; Jandrić et al., 
2018). For example, Sandström & Nevgi (2019) and Sandström (2020) formulated a 
model of the dimensions for a campus learning landscape to inform campus 
development of students’ experiences and needs.  
This dissertation fulfils the literature on students’ needs and wishes, but the 

novelty is in inspecting the preferences and the agency in the campus LL supply from 
the viewpoint of shared facilities. A methodological contribution is adapting a Soft-
GIS-based preference survey from urban to building scale that allowed students to 
pinpoint the preferred locations on campus plans. The data was analysed both 
statistically and qualitatively. The richness of the open-ended responses enabled the 
author to analyse the aspects beyond the space preferences. The scientific 
contribution of the statistical analysis first emphasises the campus’s importance as 
the primary learning place for students. The literature is scarce on examining 
students’ preferences on campus over other places, and few prior studies (Beckers 
et al., 2016a; Beckers et al., 2016b; Cox et al., 2020; Berman, 2020; Harrop & Turpin, 
2013; DeFrain et al., 2022) have mapped the space preferences or experiences 
towards campus in general. The statistical analysis highlighted that for students, the 
locations of the LSs are essential as they choose LSs based on familiarity rather than 
on exploring new places, and the suitability for the activity is not necessarily the main 
driving force. 
This dissertation concluded that the levels of concentration and interaction are critical in 

the use of spaces. These results align with the knowledge work environments (e.g., 
van der Voordt & Jensen, 2021), and a recent study found significant differences 
between individual students in their need for privacy and interaction (Zhang, et al., 
2022). Based on the survey responses, these were transformed into analysis factors 
of activities and related scales, which contribute to the literature by their 
systemization. The analysis factors are Setting size, Activity, Privacy and Interaction, and 
the identified Main Activities were formulated on them. The Main Activities support 
previous literature otherwise, but introduce ‘Group Focus’, a practice where student 
groups also concentrate and need a boundary from others to withdraw. This quality 
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has not been strongly present in previous literature; instead, the implication has been 
that social learning activities occur in open areas. 
This dissertation contributes to the user-agency or -empowerment discussion by 

introducing the four Main Quality Dimensions of space preferences: Convenience, 
Control, Community and Comfort. The dimensions of the 4C model help to inform the 
design of spaces by describing what ‘drives’ students to prefer and use specific 
spaces, and thus the dimensions define the campus entity from their perspective. 
The results also revealed the importance of the adjacency of the facilities for the students, 
thereby opening new research directions. Coincidentally, similar results have been 
found in a recent study highlighting Comfort, Convenience and Community with 
slightly different related dimensions (Lee & Looker, 2020). Through these 
dimensions, this dissertation also discusses the challenges of sharing learning spaces 
and the boundaries of sharing. 
The results of students’ experiences on the sharing-based campus LL challenge 

the assumption that an activity requires a (specific) space. Instead, in many cases, the 
functions of the spaces were not pre-defined or enabled many interpretations. The 
students determine the suitability of the space to their needs, but they also self-
regulate their behaviour according to their interpretation of the purpose of the place. 
The results indicate that providing students with the freedom to choose the 
appropriate LS for their needs and a supply to match is essential. The sharing-based 
campus LL should be based on users’ agency for satisfaction over the facilities. 

8.1.3 Transition into nested and clustered network of places 

The third insight drawn from the results of this dissertation is that the sharing-based 
campus LL is a network of places, with its parts in both nested and parallel relation to 
each other, as presented in Figure 8.1. The parts are in different scales, each with a 
different role. However, the supply and preferences are unevenly distributed and 
clustered.  
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Figure 8.1 The three scales as a nested and networked entity as appearing at the case campus 

 

This dissertation contributes to the LS literature by comparing the campus supply of spaces 
with students’ preferences. The novelty of this approach is also in mapping the supply in 
three different scales, the buildings, the clusters, and the spaces, and comparing the 
preferred locations in each scale. The LS literature is scarce on such systematic inspection, 
and, e.g., the different roles of buildings seem not to be a topic of investigation. 
Thus, combining the two data sets rendered it possible to evaluate the importance 
of the building and cluster scales in student preferences, for example, by comparing 
and categorising them and evaluating the roles of the LSs in them. The approach 
was initially triggered by the responses to the Soft-GIS survey as the original 
proposition for this dissertation focused solely on the scale of the space. It can also 
be seen as a test and an adaptation of the Distribution Strategy by Dugdale (2009) in 
a real-life context, thus contributing to the LL literature.  
The results of this dissertation show that students view the campus environment 

in many ways, preferring all supply in different scales, from buildings to particular spaces 
in different campus locations. The supply of spaces influences the preferences to a 
certain extent, but rather than the availability of the spaces, their quality seems more 
important. Certain buildings gathered more preferences due to their quality in the 
students’ experiences or suitability for students’ activities and needs.  
The campus, by nature, consists of buildings from different decades as the 

(adaptation) status data presented, and different design guidelines may have been 
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emphasized in planning accordingly. However, based on the results, the space supply 
is similar in most buildings from different decades. They are dominated by the 
‘conventional’ LSs with fewer contemporary LSs in the supply. Thus, one conclusion 
is that the LS design has not dramatically transitioned over the years in the case 
campus until the 2010s. Nonetheless, each building was found to have some 
contemporary spaces and adaptation of premises, and none was entirely 
‘conventional’ with slight differences between their supply. To an extent, the 
contemporary developments were highlighted in the preferences within and between 
buildings, with a higher allocation of preferences to buildings A and P. These two 
represent the newest and most radical developments: a new building and major 
repurposing and retrofitting. Noteworthily, both of their examined spatial 
configurations are non-hierarchical and lattice-like. 
Based on the results of this dissertation, the campus Learning Landscape 

approach creates a nested network of places. The spatial preferences show the 
spectrum of the campus LL in all three scales. While the academic library is a vital 
learning place, it is only a part of the Sharing-based Campus LL. Furthermore, 
according to students' preferences, the campus also possesses different 
concentrations of learning spaces, which are not exclusively designed as such 
learning centres. 
Therefore, this dissertation also investigated the clusters and clustering of LS facilities 

based on preferred locations. These are interpreted to create the meso scale, where 
the spaces connect and create spatial configurations. However, the boundaries of the 
clusters are ambivalent in the multi-user, multi-building HE campus context, and 
identifying the clusters based on preferred locations can be seen as a novel 
methodological approach. In their seminal work, Dovey & Fisher (2014) identified 
and compared school clusters where the boundaries were not questioned. In the 
literature on LSs in HE, the focus has been on the Learning Centres, most often 
identified as academic libraries (e.g., DeFrain et al., 2022; Deng et al., 2017; Cox et 
al., 2020; Cunningham & Walton, 2015; Cox, 2022; Cox, 2018). This dissertation first 
identified the ‘clustering of facilities’ in the student preferences and, secondly, 
defined both the Established and the Emergent clusters with ‘equal’ attributes. Thus, 
another scientific contribution of this dissertation is the identification between the 
Established and the Emergent clusters, an observation initially derived from the 
preference data. In this, the Justified Plan Graph analysis was estimated as a valuable 
method as it also enabled defining of the clusters’ boundaries based on functions.  
An additional scientific and practical contribution is the categorization of 

different types of clusters. The types were first divided into Centres, Clusters and 
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Groups. After which, they were further defined into six types: Learning Centres, Learning 
Clusters with Services, Learning Clusters with Community Presence, Dedicated Learning Clusters, 
Groups for Education & Learning, and Groups for Communities. These types were defined 
by their locations, functions, and morphology. 
This dissertation also examined the most preferred LSs by comparing the 

numbers and preferences on each type of space and by buildings to estimate the 
most preferred locations. Firstly, comparing ‘formal’ and ‘informal’ LSs revealed that, 
for students, formality is not always the defining quality in using spaces. The situation 
is far more varied, as Boys (2011) and Berman (2020) have also stated. In its part, 
the result questions the categorisation based on formality. Instead, the LSs should 
be seen as a supply shared in various ways depending on, e.g., access and ownership, 
and the proposed categorisation based on dimensions of sharing would describe the 
situation more adequately in the campus LL. Secondly, as the results revealed, the 
preferences follow the supply to an extent, and the conventional LSs are still very 
valid in students’ preferences. However, students preferred the ‘contemporary’ types 
of spaces over the more conventional spaces compared to their supply in numbers. 
Thirdly, specific locations are highlighted over others within and between buildings. 
Even one contemporary type of space may make a difference in students’ 
experiences, gathering many preferences, but likewise, the conventional spaces and 
qualities of spaces, such as their interior, matter tremendously. Therefore, the 
campus entity of spaces is meaningful, also in terms of preferences. 
As the preferences are distributed across campus buildings and clusters, the 

importance of each part needs to be recognised in the campus LL. This dissertation’s 
results enable the re-evaluation of the Distribution Strategies by Dugdale (2009), 
where each scale, Centralised, Focused and Distributed, has a different impact, and for 
example, the ‘Distributed’ scale influences only its close vicinity. In contrast, this 
dissertation proposes a Refined Distribution Strategy for the campus LL, where the 
distribution of LSs is interpreted as both parallel and nested (Figure 8.2), reminiscent 
of STT’s three levels. Based on the results, most of the preferred LSs are part of 
Clusters and thus influence such Focused strategy solutions, and, in turn, some 
Clusters are parts of more prominent entities, i.e., Centralised solutions. In reality, 
the strategy scales are nested and not mutually exclusive, as implied in the original 
distribution strategies. 
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Figure 8.2 The nested scales of Refined Distribution Strategy for the Sharing-Based Campus LL 

  

Furthermore, the distribution of LSs is unevenly clustered, as presented in Figure 8.1 
above. In the case campus context, the distribution strategy scales have significantly 
different impacts on students’ experiences on the campus LL. For example, a 
building might have an essential role in the entity without being specifically a 
‘Centralised solution’. However, the most crucial difference to Dugdale’s 
Distribution Strategies is that even a Distributed solution can impact the whole campus 
in the shared campus Learning Landscape. These solutions are used consecutively 
and thus shared simultaneously only with a small group of users. 

8.1.4 The revised theory and dimensions of the campus LL 

In this dissertation, the theoretical construct of the Learning Landscape was 
empirically tested and further developed into a new theory with other theories and 
the empirical findings of this dissertation. The fourth insight of this dissertation 
states that the complex entity of the multi-user and the multi-building campus is a socio-
technical system. This system has transitioned into a sharing-based campus Learning 
Landscape owing to multiple spatial developments conducted over the last decade 
that have aimed at responding to the changing user needs due to, e.g., the learning 
paradigm and mobile technology. These developments vary in size from minor, such 
as furniture arrangements, to major developments, e.g., a new building. As a 
theoretical construct, the system is inspected using a multi-level perspective that 
includes more than the scales of the built environment. Instead, each of the three 
levels, micro, meso and macro, consist of the interplay of the physical, social, and 
digital environments in different scales and the experiences they create. The multi-
level construct follows STT theory (Geels, 2002; Geels & Kemp, 2007; Geels & 
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Schot, 2007) and is reminiscent of A Pattern Language by C. Alexander (1979), as 
noted by Carvalho & Yeoman (2018). Within these levels, the theory of Buildings as 
Layers (Brand, 1994, Schmidt & Austin, 2016) enables the inspection of the 
transition possibilities in a building. 
This dissertation contributes to the architectural theory discussion by combining 

the theoretical constructs into a new framework that explains the multi-user and 
multi-building context, i.e., the Model. The framework was developed through the 
studies of this dissertation in an iterative process with the literature. Figure 8.3 
visually presents the dissertation entity and its relation to the two main contributions, 
the Model and the Matrix. Firstly, in the Sharing-Based Campus LL, the buildings 
are interconnected through their use, i.e., the social layer, and their supply of spaces, 
i.e., the stuff and space plan layers, and should be viewed as a joint entity based on the 
results. In the campus context, the layers are positively highly interconnected, 
providing adaptability possibilities for users beyond a building. 
Secondly, the three metaphoric levels of MLP are present in the joint entity. The 

macro level consists of, e.g., the collective campus community, the strategic choices 
of the use and supply of spaces, and where the major changes occur. At the meso 
level are present, e.g., the sub-communities and design choices, and at the micro 
level, e.g., the individuals, space factors and measures, such as furniture 
arrangements, where also fastest changes and niche-level developments take place. 
To summarise, the developed framework adapts STT/MLP theory into the built 
environment context, extends the Buildings as Layers theory to entail more than a 
building, and deepens the LL theory with this built environment framework. 
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Figure 8.3 A visual representation of the dissertation entity and the two main contributions, the Model 
(bottom left) and the Matrix (bottom right) 

 

Furthermore, the Model is a foundation for the second main contribution of this 
dissertation, the Matrix for the Design and Development of Sharing-Based Campus LL. The 
user-oriented multi-level perspective matrix makes visible and structures the aspects 
of the complex entity for student-driven development of learning spaces. It provides 
a view of the user selection and design criteria of LSs, and their mutual hierarchy and 
interaction. The novelty of the matrix is in describing the interlink of the two 
approaches: use (experiences) and architecture (supply), on three different levels. The matrix 
consists of the three levels, macro, meso and micro, and of the main dimensions 
identified through this dissertation and related categories and aspects. The 
dimensions of the campus LL are community-driven, accessible and flexibly used, versatile, 
and distributed network of places. 

8.2 Significance and implications 

The above results are significant if a strategic choice is made to design and develop 
the campus premises from the viewpoint of sharing. The dissertation’s focus is 
limited to students as this group is often under-represented in the participatory 
design processes, while students are the largest end-user group at campuses. The 
significance of the results is firstly in connecting their experiences with the 
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comprehensive examination of the supply and its certain architectural elements to 
benefit the design and development of campuses. However, other stakeholder 
groups, such as teachers, are as crucial in campus development. On the other hand, 
the developments conducted at the case campus respond to the overall transition of 
the university system and the needs of the other stakeholder groups as well. Thus, 
the Sharing-Based Campus LL is student-friendly, where pedagogical approaches 
dictate. 
The significance of the results is secondly in challenging the ‘status quo’ of the 

design guidelines for the LSs and campuses, questioning for example the division 
into formal and informal LSs. Thirdly, they also define and bring forth the various 
scales of this context to the discussion. Fourthly, this dissertation formulates a matrix 
and a novel theoretical approach for (shared) multi-user and multi-building contexts 
by combining and further developing previous theories. The matrix aims at 
benefitting the collaborative design processes by combining the end-user and 
designer viewpoints.  
Additionally, the approaches identified in this dissertation allow universities to 

develop and use the existing environments more efficiently and effectively, and 
simultaneously to answer to societal changes. The existing campus context has 
transitioned mainly through repurposing and retrofitting the premises and 
developing rules of use rather than through new buildings, showcasing the strength 
of (small-scale) spatial interventions. This dissertation examined the notion of 
sharing in this context to define its meanings systematically from the viewpoints of 
supply and preferences. 
The following implications can be drawn from the results of this dissertation. 

Firstly, the campus LL supply and its shared LSs should be developed from a 
community-driven viewpoint to create an accessible, flexibly used, versatile and 
distributed network of places. The campus can respond to the needs and preferences 
of the students with these dimensions. 

Access to the campuses: from 9 to 5 to 24/7 use 
The first implication is that for students to be able to use the supply, they should 

be trusted with access to the premises. The case campus is open 24/7 with an access 
id card. 

The diverse uses - provide access to a versatile supply 
The diversity and richness of the uses should be recognized. Instead of 

understanding studying as solitary work or focusing only on social learning (in the 
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aftermath of the pandemic), it is essential to identify and provide for diverse uses: 
everything from working alone to working together and from planned use to ad hoc 
use. Thus, the campuses should be developed from a narrow variety of LSs into a 
rich and easy-to-employ supply of LSs at accessible locations. The results imply 
variation and versatile environments that accommodate silence, privacy, noise, and 
visibility.  

The supply of spaces from a community perspective – recognize the various communities on different 
scales 
Instead of viewing the student community as one entity, the campus should also 

be developed from the viewpoint of the diversity of sub-communities and their 
various needs, implying multiple locations for learning and leisure. For example, 
meaningful learning communities are formed around the communal use of software 
and around leisure activities. 

The entirety of the campus LS supply – recognise the potential of the entire campus 
The results challenge the dominance of the academic library as a sole learning 

place. Instead of assuming that one central location responds to the needs of the 
community, the entirety of the campus LS supply is meaningful for the students and 
should be considered in the development of LS. Each building has its own unique 
role, and all campus offerings are preferred. The results imply developing the whole 
campus and also recognising the ‘hidden gems’. 

Time-based sharing of facilities – develop premises based on time and provide enough space for ad 
hoc use 
In the campus LL, the spaces are shared consecutively and simultaneously 

depending on the type of space. Time-based sharing also influences the supply of 
spaces. The campus should provide large open areas of LSs for simultaneously shared 
activities, such as Commons, but their number could be few. In contrast, a higher 
number of LS should be allocated to the consecutively shared LSs that are smaller, 
such as Focus spaces. The results also imply providing enough ‘slack’, i.e., space for 
ad hoc use, while sharing the resources otherwise densifies the use. 

Spatial configuration & Clusters - Recognize and develop the different scales  
The campus LL is not only about developing singular LSs, but the various scales 

are essential. The campus should be developed from a hierarchical layout, with 
differentiated spaces and corridors, towards more permeable spatial configurations 
and grouped LSs, i.e., clusters. The adjacency of facilities often influences the choice 
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of using a space, and the spatial configurations of the most preferred clusters were 
non-hierarchical. In most identified clusters, the corridor had been transformed into 
a successful learning space that challenges the net-gross limits, as anticipated by 
Dugdale (2009). These are also the most accessible spaces and can be used anytime. 
For architectural design, these results strongly imply designing more permeable 
environments that group various LSs. In turn, this solution consequently tends to 
extend the width of the plan, and natural light conditions must be ensured for well-
being and sustainability.  

Multifunctional spaces – provide for overlap of uses 
The LSs, especially the educational spaces, should be developed from mono-

functional into multifunctional spaces, i.e., Blended Educational spaces. The design 
brief is crucial as it dictates the environments to be designed. The results challenge 
the traditional design briefs as they indicate specific uses. Rather than assigning a 
space for a purpose, several functions may take place in a space depending on the 
situation and manner of sharing. The results imply for overlap of uses but also that 
leaving room for ad hoc use is important. 
 

Interfaces and boundaries – create learning communities, encounters, and privacy 
The results also imply the importance of boundaries and both dissolving and 

creating them in the spatial configuration of campuses. It is essential to create 
interfaces between various students to support different learning communities, thus 
dissolving the boundaries. The interfaces should also be created between students 
and teachers to maintain the positive qualities of, e.g., degree-based sub-
communities. In turn, the physical boundary can create the needed privacy for a 
group to concentrate or unintentionally separate activities and people.  

The demonstration projects – invest in spatial interventions 
The small-scale demonstration projects through spatial interventions have, in 

their part, responded to the needs created by the users. The results indicate that a 
series of interventions have altered campus development regime and have enabled 
campus’s transformation towards the Learning Landscape. 
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8.3 The validity and limitations of the results 

This part reflects on the validity and limitations of the dissertation’s research design, 
followed by reflections on each empirical study. As discussed in Chapter 3, Yin 
(2014, p. 46) has identified four tests and related tactics to judge the research design 
of the case studies. These tests are the construct validity, i.e., the need to identify correct 
operational measures for the studied concepts. Internal validity concerns studies that 
seek to establish causal relationships, whereas external validity requires defining the 
“domain to which a study’s findings can be generalized”. The reliability concerns that the 
procedures of the study can be repeated. 
To increase construct validity (Yin, 2014), this dissertation employed multiple 

qualitative and quantitative methods with various triangulation manners to minimise 
related biases. Collecting data from multiple sources along with investigator, theory, and 
methodological triangulations verifies and validates analysis (Patton, 2002). In accordance, 
several data sources and perspectives of participants were converged to establish the 
findings (Creswell & Creswell, 2018). For data triangulation, the empirical studies of 
this dissertation were based on two main data collections and their merger. 
Regarding methodological triangulation, the data sets were analysed multi-
methodologically, both qualitatively and quantitatively, in an iterative analysis 
process of induction and deduction. 
While internal validity mainly concerns causal, explanatory studies (Yin, 2014) 

and not descriptive, such as this dissertation, studies employing inductive logic can 
present patterns of associations (Blaikie, 2010). Furthermore, qualitative research 
should incorporate multiple validity procedures (Creswell & Creswell, 2018). One of 
the tactics Yin (2014) has suggested for descriptive case studies to strengthen internal 
validity is the pattern-matching process. In this process, the empiric findings are 
compared with a pre-defined predicted pattern. This resembles the inductive and 
deductive cycle of theory construction and testing this dissertation has adopted. 
Thus, the adopted cycle can be interpreted to enhance internal validity.  
In turn, to enhance the external validity and employability of the findings in other 

contexts, the literature has informed the research throughout the process, and the 
results have been mirrored against it. 
In terms of reliability, research procedures were documented in detail in Chapter 

3 and as many steps as possible were operationalised for the repeatability of the 
approaches (Yin, 2014) and the quality of the measurements. 
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8.3.1 The validity and limitations of the Campus LL Supply study 

Construct validity: The Study investigated the campus supply employing multiple 
sources of evidence, the qualitative and quantitative plan analysis in CAD drawings 
and site-visit observations on each examined space. For the aim of this dissertation, 
‘ethnographic’ contextual analysis in site visits was estimated as suitable to support 
the formulation of the LS typology. Archival documents and interviews also 
informed the plan analysis. Plan analysis was estimated to be the first choice as the 
aim here was to categorise the supply, including measures from both physical and social 
environments. While the methods from the Space Syntax family allow rigorous 
investigation of architectural space influencing its use, such as visibility graphs on 
evaluating the role of the spaces in creating interaction and visibility among users 
(Sailer, 2010), the decision was made to narrow these methods out to include aspects 
such as access and ownership. 
The conducted plan analysis was initially qualitative and thus interpretative to 

describe the qualities of the spaces, but it simultaneously enabled the production of 
quantifiable data on the LSs. Each of the spaces was also systematically tabulated in 
Excel. Additionally, the iterative analysis process led to the formulation of the key 
factors that were, in turn, employed in the process to systemise the interpretative 
analysis. Thus, the study defined the supply in terms of specific concepts, related 
them to the original objective of the study and identified operational measures to 
match the concepts in reference to the LS literature (Yin, 2014) to redefine the LS 
typology. The quantitative analysis entailed descriptive statistical analyses on the 
distribution of spaces in terms of the number and area of the spaces, as well as their 
condition status.  
Internal validity: This Study is descriptive, following the cycle of induction and 

deduction. However, it can be interpreted as resembling pattern-matching logic as, 
based on literature, certain preliminary typologies and analysis factors were defined 
prior to the analysis and tested against the findings along the process. The inductive 
analysis revealed other characteristics, and the typology and analysis factors were 
refined and further developed. 
External validity: The analytic generalisation (Yin, 2014) of the findings of this 

study is towards the development of both LL and LS literature and other similar 
campuses. Furthermore, the analysis factors can be applied to other campus contexts 
to verify the approach. 
Reliability: The study has aimed at systematically describing the analysis procedure 

and the process in each step (Chapter 3). The plans were annotated in CAD plans, 
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and each space was coded and described with analysis factors in an Excel sheet, 
which can be seen as a transcript of the analysis (Creswell & Creswell, 2018). 
Concerning both the whole dissertation and the Campus Supply study, the first 

limitation is issued on the nature of the case study. This dissertation inspected one 
campus and compared the supply and preferences allocated there, but the case is not 
compared to other campuses. The case campus was founded outside the city, 
representing more of a Humboldtian campus, and studying a campus within a city 
could have given different results. Also, the case campus missed certain 
contemporary LS solutions known to the author of this dissertation, but the previous 
studies by the author (Poutanen, 2015; Poutanen et al., 2015), as well as particular 
research reports (Nenonen et al., 2016; Nenonen et al., 2015; DEGW, 2008), were 
seen fulfilling the gaps and influencing the key analysis factors of the shared LS 
typology. More importantly, the campus was selected as the case as it is seen as 
representative of the societal changes influencing the HE campuses in general, thus 
increasing the external validity of the findings. Also, the analysis was comprehensive 
and on the whole campus supply, including over 30,000 m2, totalling 348 spaces. 
Another limitation concerns the evaluated supply of LSs. The plan analysis 

included all the spaces estimated to be in the use of the students whether for learning 
or not. However, this supply also entails, e.g., spaces that students are only allowed 
to access during educational hours. Furthermore, this inspection delimited the 
offices of the staff, albeit those can function as learning spaces in some instances39. 

8.3.2 The validity and limitations of the Campus LL Preferences study 

Construct validity: The Campus Preferences study also employed two sources of 
evidence, a Soft-GIS questionnaire and site-visit observations on each preferred 
space or location. The questionnaire asked the respondents to pinpoint their 
preferred spaces in plans accompanied by question sets. This enabled gathering data 
on the preferred locations in larger quantities and analysing the survey responses in 
multiple manners, in plans, in more typical descriptive statistical analysis of the closed 
responses and in the qualitative content analysis of the open questions. However, 
decreasing the validity of the results, the number of respondents was small compared 
to the entire subject set. The small number may be due to the length of the 

 
39 However, this can be interpreted to be for the convenience of the educator not for the student as 
indicated by students in other projects conducted by the author. 
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questionnaire and the initial observation that students are eager to use the retrofitted 
spaces but not to engage in collaborative design processes. Nonetheless, the number 
of pinpointed locations is somewhat representative of the number of spaces in the 
supply (524/348).  
Another possible method would have been to ask randomly selected users of 

spaces to locate preferred spaces. This approach requires interrupting the users in 
their activities, creating a likelihood of a more time-consuming approach gathering 
a sufficient number of responses. Another possible method would have been to 
employ, e.g., systematic direct observations (Zeisel, 2006) as, e.g., observational 
sweeps on spaces and their uses. They would likewise have been time-consuming to 
conduct. The observations provide insights into the space-behaviour relationship, 
how space is used and in what kind of settings (e.g., Groat & Wang, 2002). However, 
observations cannot reveal the experiences of users, e.g., the reasons for preference, 
if space is preferred or if the user prefers other spaces. While occupancy data was 
not gathered in this dissertation, multiple observation-based occupancy studies that 
the author of this dissertation has conducted elsewhere function as background 
information for this dissertation (e.g., Poutanen, 2015; Poutanen & Syvänen, 2014). 
Internal validity: While the qualitative analysis followed mainly induction, the study 

also followed the induction and deduction cycle. Also, the descriptive statistical 
analysis can be seen as more deductive as it tests propositions from literature. In 
future, the statistical data could be analysed with more explanatory analyses. 
External validity: The analytic generalisation of the findings is towards the 

preference studies on LSs, and while no proper statistical generalisation is conducted, 
the findings can inform similar fields and campus contexts. 
Reliability: The study has aimed to systematically describe each step’s analysis 

procedure and process (Chapter 3). The open-ended responses were coded in Atlas.ti 
with code descriptions. Also, in this study, two researchers have analysed the data. 
The questionnaire set was developed for this study and is provided in the Appendix. 
While the questions should be developed further, the questionnaire could be 
repeated. 
Regarding the limitations, the subjects are limited to the study fields represented 

at the case campus. The case focuses on the technology fields, and another case 
campus with a representation of, e.g., social sciences or medical fields, may provide 
a slightly different view on the uses and experiences. Then again, the case campus 
also represents various study fields less focused on natural sciences (or laboratory-
focused), such as information management and architecture. Another limitation 
concerning the subjects is focusing only on the students as an end-user group. Also, 
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the students were treated as one group and differences between study fields were 
not investigated. Previous research has identified differences in preferences between 
student groups (Beckers, 2016; Wilson, 2017).  

8.3.3 The validity and limitations of the Preferred Campus LL Locations 
study 

Construct validity: The Preferred Campus Locations study investigated the preferred 
locations in three scales enabled by the merger of the supply and preference data 
sets. For data triangulation, the merger of the data sets enabled the examination of 
the preferences on the space supply and the comparisons between them. The data 
sets were merged both in Excel and in ArchiCAD plans. The latter CAD-based 
merger included developing a new data set employing the Space Syntax family 
method Justified Plan Graphs (JPG) (Ostwald, 2011) to analyse and define the LS 
clusters. The JPG data set incorporated the supply plan analysis, i.e., shared LS 
typology, that was used to locate the preferences on plans to identify the clusters. 
The formulated space types were chosen as nodes rather than convexes because the 
interest was in the configuration of the labels to benefit the briefing of buildings. 
Peponis and Wineman (2002) state that the labels can also function as the nodes of 
the JPGs instead of the typical convexes. The JPG method was not employed in the 
plan analysis of the supply, as it concentrates on the spatial configuration rather than 
on the qualities of the spaces. 
Here, other possible data collection methods would have been the same as 

described above, but it was evaluated to strengthen the research design to merge the 
data sets explicitly aligned with the mixed methods approach. The use of JPG 
analyses aimed at typology creation but employing other Space Syntax family 
methods could have enabled different viewpoints on the spatial configuration of the 
clusters.  
The quantitative analysis entailed descriptive statistical analyses of the merged 

data and mathematical analysis of JPGs. The final findings also entail the qualitative 
content analysis of respondents’ location descriptions, as well as site visits. 
Internal validity: Like before, in this study, the focus was on descriptive statistics, 

not establishing causal relationships. Noteworthily, concerning pattern-matching, 
this study proved the initial pre-set pattern of the preference survey false in student 
experiences (division into formal-informal). 
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External validity: This study can be seen testing the Distribution Strategies 
(Dugdale, 2009) in a real-life context. The analytic generalisation is towards LL and 
LS literature. Moreover, this study can be interpreted as testing the employability of 
the formulated LS typology. 
Reliability: The merger of the data sets and the JPG formulation processes were 

explained in detail in Chapter 3, along with a careful description of codes. 
Regarding limitations, the boundaries of the identified clusters were based on 

interpretation as in the plan analysis of the supply. Therefore, their size and 
complexity can be seen as indicative rather than definite. Additionally, the 
mathematical analysis of their locations is based on two entrance points, the main 
pathway and the closest main entrance, with the exterior as one node. This choice 
emphasises the campus configuration’s complexity and diminishes the main 
pathways’ role in the results. The side effect of this approach is that the locations of 
the clusters in the campus configuration are not comparable in contrast to choosing 
one main entrance as a starting point. However, that approach would have been even 
more artificial, given the size and complexity of the campus layout. 

8.3.4 The validity and limitations of the Model and Matrix 

Construct validity: This part employed multiple sources of evidence, converging the 
theory, LS and LL literature with the dissertation’s findings. The dissertation itself 
aims to present the chains of evidence. 
Internal validation: The part is entirely descriptive. 
External validity: The theoretical study of this dissertation was based on a literature 

review that was analysed systematically for the development of the Matrix, and the 
findings of this dissertation merged with it. The analytic generalisation of the findings 
of the Model and Matrix, and the whole dissertation, aim towards the main theories 
and domains of this dissertation, the LL approach, the Buildings as Layers and 
campus development. 
Reliability: The findings were formulated in the cycle of theory construction and 

testing throughout the dissertation process. Several rounds of inductive analysis were 
conducted in Atlas.ti and further elaborated in Excel. Each of the stages is 
documented, and the codes are described. 
The Model and Matrix are limited to the chosen perspectives. This dissertation 

does not address the economic conditions or the resource perspective. These are 
central to campus development and significant topics for future research. 
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9 CONCLUSIONS 

This dissertation investigated the campus premises to evaluate if they have 
transitioned towards representing the ideals of the Learning Landscape approach. 
The iterative research process enabled the elaboration of the investigation towards 
the notion of sharing, which was seen as the common denominator in LS and LL 
literature and in practice in recent developments. The dissertation identified the main 
dimensions of the Sharing-Based Campus LL and concluded that it is community-
driven, accessible, flexibly used, versatile, and distributed and nested network of places. These 
dimensions define the campus LL characteristics regarding certain aspects of 
architecture, its use, and the culture linked with the place. In the Sharing-Based 
Campus LL, the dimensions are in three different nested levels, and a type of space 
is influenced by its context, firstly by its location in the campus structure, secondly 
by the spatial configuration concerning other spaces, and thirdly, by its usage. Hence, 
the dimensions are also context-dependent. 
For sustainable development of built environment, the examination focused on 

a transformation of an existing environment and the building layers that both 
influence the users and are adaptable by them. This dissertation has evidenced that 
the existing environment can adapt and respond to new uses deriving from societal 
changes. In turn, it is necessary to study the adaptations to benefit future design and 
development, and the approaches of this dissertation benefit methodologically such 
examination. 
Furthermore, examining a case campus containing multiple different types and 

scales of adaptations to the existing campus environment positions this dissertation 
in a real-life context. As evidenced in the results, this campus has grown and 
transformed throughout the decades, but during the last decade, it has faced an 
acceleration of adaptations to existing premises. While these adaptations were 
conducted piece by piece in different processes, the results of this dissertation 
indicate that the entirety of the campus is meaningful, which should be considered 
when developing the campus project by project. For example, if LSs are reduced 
somewhere, it impacts the use and users elsewhere. 
The dissertation followed a cycle of inductive and deductive reasoning, both 

theory-building and practical. It developed and introduced a refined model for the 
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multi-user and multi-building context. While the research first benefits the design 
and briefing of university campus premises, it can also be seen as relevant for other 
building types. In general, the built environment has faced many of the same 
landscape-level changes as studied here, and their design and development are 
influenced by the same paradigm changes in architecture, such as user-centric design. 
The multi-user and multi-building complexes reminiscent of campus premises, such 
as innovation centres or hybrid complexes, could benefit from the approaches. 
These environments vary similarly in their activities, access, and ownership issues 
and are complex in their programs and briefing processes. Also, the results could be 
adopted in other multi-user facilities, such as libraries and offices. 
This dissertation examined the LS supply and the related preferences. In other 

words, it compares what is offered to what is needed. The recent avalanche-type 
change, the pandemic, influenced drastically teaching and studying in HE. In the 
aftermath of the pandemic and the era of post-digital learning, the role of the campus 
premises and shared experiences has been questioned. However, as evidenced at the 
case campus, the students have strongly returned to the shared campus LSs. While 
the future of learning may hold certain issues not covered here, e.g., the hybrid 
sessions, the core issues and approaches developed in this dissertation are also highly 
valid in the post-pandemic era. In fact, the pandemic has strengthened the many 
societal changes to which the concept of the Learning Landscape was initially 
developed responding. Thus, the sharing-based campus Learning Landscape is the 
future of the campus premises.  

9.1 Recommendations for further studies 

Several recommendations for further studies can be drawn. Firstly, this dissertation 
examined a case campus, and a comparison to another case campus would 
strengthen the results or validate, e.g., the identified sharing-based LS typology. The 
author of this dissertation is unaware of other similar examinations of total campus 
LS supply. For example, the distribution between conventional and contemporary 
spaces could be compared with campuses that either have no adaptations or have 
many adaptations to compare the stage of transformation of the campus premises.  
Secondly, as this dissertation adopted and further developed the approaches of 

the LL theory, e.g., the whole campus examination, the concept of in-between spaces and the 
distribution strategies, examining another campus with the approaches developed in this 
dissertation would enable verifying and refining them. These included, e.g., the key 
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factors for sharing, the comparison of the supply with the preferences, and the 
examination of the locations in three different scales. Additionally, other 
identifications of LS clusters in HE premises are unknown to the author, and thus, 
employing the chosen methodological approach would enable the development of 
the identification process and the typology of the identified clusters. 
Thirdly, in this dissertation, the developed key factors and related scales informed 

the creation of the sharing-based LS typology, but the plan analysis did not quantify 
the factors. In future, they could be employed as quantifiable measures in the same 
campus context and validate the methodological approach statistically. 
Fourthly, possible future studies could extend to other end-user groups. For 

example, examining the same campus supply from teachers’ viewpoints and their 
experiences would allow further developing sharing-based approaches of this 
dissertation and the matrix. A fifth approach for future studies would be to employ 
a similar Soft-GIS questionnaire with a shorter question set to reach a more 
significant number of respondents and conduct correlational studies of respondent 
profiles and preferred LSs. The sixth possible future study could focus on 
formulating user profiles based on students’ manner of preferring spaces location-
wise and further studying how much each profile is present in the student body.  
The seventh possible future study could focus on examining the transition 

process and the role of different actors in it. The eighth possibility is to evaluate the 
supply as a resource negotiated between various demands. Related to that, a ninth 
possibility would be to employ the developed matrix in a collaborative design process 
to test and validate its capability to function as a tool, i.e., as a boundary object, in 
stakeholders’ discussions, also enabling include the designer’s viewpoint. 
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10 APPENDIX 

Figure 10.1 Preference Data Soft-GIS questionnaire 

PURPOSE OF THIS STUDY  
Hello student! Now you have a possibility to affect the development of your own learning environment!  
 
The academic year is once again coming to an end, during which the learning spaces and facilities of the 
Hervanta campus of the Tampere University of Technology have become familiar. You might have noticed 
avoiding some of the spaces, whereas preferring to use some other spaces more often. 
 
The purpose of this study is to find out how students experience the learning spaces they prefer. Your 
experiences provide valuable information, which cannot be asked of anyone else. The development of learning 
spaces can only be allocated according to this knowledge. The campus premises are developing constantly – it is 
important to ensure that the development takes into account the needs of the students! 
 
By answering this questionnaire that is a part of my dissertation, you can also take part to the lottery of movie 
tickets. All data gathered through this questionnaire is confidential and anonymized. In other words, none of the 
responses can be combined with an individual. 
 
Best regards, 
Jenni Poutanen, doctoral student, architecture 
 
STRUCTURE OF THIS QUESTIONNAIRE  
We ask you to think of your typical week at the TUT campus; what you do here and which of the spaces you 
prefer.  
 
A week at the campus takes place both at the places that are part of your timetable (e.g. lecture rooms), but other 
spaces you choose yourself to use (e.g. where you concentrate working alone, do group works and spend time). 
You can think about as different places as possible.  
 
The questionnaire consists of three short parts. 
Firstly, a couple of questions on how you use the spaces in general. The second part asks what is your most 
favorite space part of your timetable, and the third part focuses to the preferred spaces you choose to use. In 
both of the space types you mark the space at the appropriate place on the map and after that specify your 
selection with answering a couple of questions. 
 
Finally, there are some questions about background information. The average response time to this questionnaire 
is approximately 15-20 minutes. At the end of the questionnaire, you can give your contact information (optional) 
in order to participate in the lottery of the movie tickets. There are 20 tickets in the lottery. 
 
HOW YOU USE OF THE SPACES IN GENERAL  
The statements below provide a five-point scale, where the ends describe the most extreme viewpoints and the 
centre is neutral. Choose the point which suits your image the best.  
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How would you describe your use of spaces in general: 

I always go to the 
same familiar places 
at the campus, despite 
what I am doing 

totally 
disagree 

disagree  neutral agree totally agree 

I will go on to any 
given available space 
at the campus, if it is 
suitable for what I am 
doing 

Totally 
disagree 

disagree  Not disagree, 
nor agree / 
neutral 

agree Totally 
agree 

I curiously seek new 
places anywhere from 
the campus for various 
things that I am doing 

Totally 
disagree 

disagree  Not disagree, 
nor agree / 
neutral 

agree Totally 
agree 

I independently 
choose where I make 
my studies at the 
campus 

Totally 
disagree 

disagree  Not disagree, 
nor agree / 
neutral 

agree Totally 
agree 

I choose together with 
my friends where I 
make my studies at 
the campus 

Totally 
disagree 

disagree  Not disagree, 
nor agree / 
neutral 

agree Totally 
agree 

 
 
Campus is a place for me, where I can: 

Meet with fellow 
students  

Totally 
disagree 

disagree  Not disagree, 
nor agree / 
neutral 

agree Totally agree 

Spend time Totally 
disagree 

disagree  Not disagree, 
nor agree / 
neutral 

agree Totally agree 

Make my studies  
 

Totally 
disagree 

disagree  Not disagree, 
nor agree / 
neutral 

agree Totally agree 

Concentrate
  

Totally 
disagree 

disagree  Not disagree, 
nor agree / 
neutral 

agree Totally agree 

Have food Totally 
disagree 

disagree  Not disagree, 
nor agree / 
neutral 

agree Totally agree 

 
THE FAVORITE CAMPUS SPACE THAT IS PART OF YOUR TIMETABLE 
 
Please mark on the accompanying map what is your most preferred space that is part of your timetable 
(for example lecture halls). In other words, the spaces that you cannot choose to use.  
 
Under this field with the questions, you can see a map, together with a menu of floor plans on the upper right 
hand corner. Please click once the blue pointer below and then drag it to where you favorite space is located. You 
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can change between floors by using the menu on the upper right hand corner. After choosing the appropriate floor 
plan and location, please remember to save your choice. 
 
Great! Could you name the space you just marked, please!  
 
Next, we ask you to answer a couple of questions concerning this space that you marked. 
 
What you usually do here:  
How often do you use this place during a typical study week at the campus:  
Why do you prefer this space:  
 
THE FAVORITE CAMPUS SPACES THAT YOU CHOOSE TO USE 1/3, 2/3 and 3/3 
 
Please mark on the accompanying map a favorite space that you choose to use freely.  
 
Under this field with the questions, you can see a map, together with a menu of floor plans on the upper right 
hand corner. Please click once the red/ orange/ pink pointer below and then drag it to where you favorite space is 
located. You can change between floors by using the menu on the upper right hand corner. After choosing the 
appropriate floor plan and location, please remember to save your choice. 
 
Great! Could you name the space you just marked, please!  
 
If the space you chose is a larger complex/ entity, is there a specific spot or place that you prefer to use? Could 
you describe this place, please:   
 
Next, we ask you to answer a couple of questions about why you chose this space. 
 

A. Please, put the following statements in order of importance: number 1 equals best to what you do 
here, number 2 second best etc. You can mark only the ones that suit your actions. 

 
Here: 
I do group works 
We do our own tasks, but together with fellow students 
I work alone, but among others  
I withdraw to my own peace  
I spend time 
I meet friends 
If some other reason in use, please specify: 
 
The services and equipment affect my use, and I use the space because in the space there is:  
Food available  
Books that I need 
Digital equipment and tools (e.g. computer, hdmi-display), that I need 
Physical equipment and tools (e.g. white board), that I need 
Appropriate/ functional furniture  
Appropriate lighting 
Appropriate acoustics 
Possibility to charge laptop or mobile phone (power sockets)  
The services and equipment do not affect my use  
If some other reason in services and equipment, please specify: 
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The location of the space in the campus affects my use, because it is: 
Central  
Remote 
Close to lecture halls and other teaching spaces  
Close to laboratory spaces  
On my way 
Close to a café/ dining room  
The location of the space does not affect my use  
If some other reason in location, please specify: 
 
The qualities of the space affect my use, because:  
I like the interior design 
I can move the furniture to meet my needs 
The space has acoustic insulation, if needed 
The space protects my privacy (walls, screens) enough  
I can relax here  
It is motivational to work here 
The space is safe  
The qualities of the space do not affect my use 
If some other reason in qualities, please specify: 
 

B. From the following statements, choose the one that you find the most suitable, please. 
 
I work or spend time in this space in relation to other spaces that I use:  
Often/ Regularly 
Sometimes / It varies 
Seldom 
I would like to work in this space, but the space is always or in most cases reserved/ taken  
If some other frequency, please specify: 
 
The space is: 
Freely available 
Freely available, but for certain user group 
Restricted, requires an access card and/or intra code 
Restricted by the hours, requires an access card in the evenings  
If other, please specify: 
 
I want to use the space, because it:  
Requires reservation 
Does not require reservation 
Does not require reservation, but it is recommended  
The reservation of the space does not affect my use 
If other, please specify: 
 
C. The statements below provide a slide guide between extremes. Choose the point which suits your image the 
best.  
 
I seek to use this space, because it is: 
Open  _  _   _  _  _  _  _ Closed 
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I seek to use this space, because there are: 
Plenty of different work places_  _   _  _  _  _  _ A few work places 
 
I seek to use this space, because the environment is: 
Private _  _   _  _  _  _  _ Social 
 
I seek to use this space, because the atmosphere is: 
Studious Concentrated  _  _   _  _  _  _  _ Lively 
 
You can leave open comments regarding this space, if you wish to: 
 
Next, we ask you to mark on the accompanying map another favorite space that you choose to use freely, 
please. (2/3 and 2/3 repeated of the above set) 
 
BACKGROUND INFORMATION 
Sex: F/M/Other 
Year of birth: 
Beginning year of studies (at the TUT): 
Stage of studies:  
Bachelor level 
Master level 
M.Sc./M.Arch. (international masters) 
Study field: 
 
Where do you preferably make your studies ? 
At the university campus premises 
Elsewhere, in what place?  
 
How many hours do you spend on the campus in a week on average:  
4 hours or less in a week 
5 - 9 hours in a week 
10 - 14 hours in a week 
15 - 19 hours in a week 
20 - 24 hours in a week 
25 - 29 hours in a week 
30 - 34 hours in a week 
35 - 40 hours in a week 
Over 40 hours in a week 
I do not use campus premises (spaces) 
 
Which of these devices do you use in your studies: 
Laptop  
Tablet computer  
Smart phone 
Fixed computer 
 
You can leave open comments regarding anything to do with the university premises, if you wish to: 
Thank you for participating in this inquiry! Your answer gives valuable information to the study and developing of 
premises! You can leave your contact information in the enclosed field, if desired, in order to participate in the 
lottery of flick tickets. Contact information (e-mail address): 
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Table 10.2 Comparison on ‘conventional’ and ‘contemporary’ spaces 

 count percentile of the campus LSs 
Educational Spaces 92  

Fixed Community 52  

Fixed Educational Space 44  

Focus Service 11  

Focus Space 25  

Service Commons 11  

Service (Business-Provided) 17  

Service (University-Provided) 20  

TOTAL NUMBER OF 'CONVENTIONAL' SPACES 272 78 % 
Blended Commons 10  

Blended Educational Space 17  

Commons 12  

Streetspace 37  

TOTAL AMOUNT OF 'CONTEMPORARY' SPACES 76 22 % 
total number of spaces 348  

 

 

Table 10.3 The distribution of LSs according to floors in square meters (sum of measured area) 

Space type 
-1.-0. 
floor 

0.-1. 
floor 

1-2. 
floor 

2.-3. 
floor 

3.-4. 
floor 

4.-5. 
floor Total m2 % 

EDUCATIONAL SPACE  565,88 4679,5 1343,6 278,47 274,2 7141,65 24 % 

STREETSPACE  835,38 3732,66 702,6 267,13 9,39 5547,16 18 % 
SERVICE  
(BUSINESS)  606,63 3596,15  680,22  4883 16 % 
FIXED EDUCATIONAL 
SPACE  733,25 1897,82 382,18 163,67 96,89 3273,81 11 % 

COMMONS  65,66 1371,29 350,66   1787,61 6 % 

FIXED COMMUNITY 882,82 192,25 343,07 95,01 144,63 28,34 1686,12 6 % 

SERVICE COMMONS 1351,51 235,4 59,96    1646,87 5 % 

BLENDED COMMONS 439,16 859,13 62,26 36,72   1397,27 5 % 
SERVICE 
(UNIVERSITY) 3,72 709,15 438,54 83,35   1234,76 4 % 
BLENDED 
EDUCATIONAL SPACE:   494,57 243,8 215,36 70,71  1024,44 3 % 

FOCUS SERVICE 310,35  7,39    317,74 1 % 

FOCUS SPACE  13,64 166,66 49,63   229,93 1 % 

Grand Total 2987,56 5310,94 16599,1 3259,11 1604,83 408,82 30170,36 100 % 
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Table 10.4 The provision of learning spaces per building (A, F, K, P, R, S, T, X) in the number of 
spaces 

SPACE TYPE A F K P R S T X 
Grand 
Total 

% of LS 
type of 
all LS's 

BLENDED COMMONS 2   3 5    10 2,9 % 

BLENDED EDUCATIONAL SPACE  1  13  1 2  17 4,9 % 

COMMONS 1  1 7 3    12 3,4 % 

EDUCATIONAL SPACE 10 11 16 6 13 18 18  92 26,4 % 

FIXED COMMUNITY  2 5 10 4 22 9  52 14,9 % 

FIXED EDUCATIONAL SPACE 1  4 1 10 21 7  44 12,6 % 

FOCUS SERVICE 10   1     11 3,2 % 

FOCUS SPACE 1   5   19  25 7,2 % 

SERVICE (BUSINESS-PROVIDED) 8  3    5 1 17 4,9 % 

SERVICE (UNI-PROVIDED) 7 1 3 3 1 4 1  20 5,7 % 

SERVICE COMMONS 10      1  11 3,2 % 

STREETSPACE 4 2 9 2 7 7 6  37 10,6 % 

Grand Total 54 17 41 51 43 73 68 1 348 
100,0 
% 

% of LS's per Building 
15,5 
% 

4,9 
% 

11,8 
% 

14,7 
% 

12,4 
% 

21,0 
% 

19,5 
% 

0,3 
% 

100,0 
%  

 

 
 
 
 
 
 
 
 
 
 
 
 
 



 

277 

Table 10.5 The provision of LSs per building (A, F, K, P, R, S, T, X) as the sum of measured area per 
space type 

SPACE TYPE A F K P R S T X 
Grand 
Total 

% of 
each LS 
type 

BLENDED 
COMMONS 439,16   658,37 299,74    1397,27 4,6 % 

BLENDED 
EDUCATIONAL 
SPACE  100,73  618,22  120,15 185,34  1024,44 3,4 % 

COMMONS 267,11  57,49 727,09 735,92    1787,61 5,9 % 

EDUCATIONAL 
SPACE 329 1204,59 1548,77 202,04 895,99 1558,12 1403,14  7141,65 23,7 % 

FIXED 
COMMUNITY  96,22 150,24 262,27 191,68 757,24 228,47  1686,12 5,6 % 

FIXED 
EDUCATIONAL 
SPACE 54,54  317,16 61,78 988,48 1364,06 487,79  3273,81 10,9 % 

FOCUS 
SERVICE 310,35   7,39     317,74 1,1 % 

FOCUS SPACE 13,64   33,68   182,61  229,93 0,8 % 

SERVICE 
(BUSINESS-
PROVIDED) 1728,69  530,22    554,56 2069,53 4883 16,2 % 

SERVICE (UNI-
PROVIDED) 227,64 20,33 54,83 117,8 7,39 723,42 83,35  1234,76 4,1 % 

SERVICE 
COMMONS 1586,91      59,96  1646,87 5,5 % 

STREETSPACE 697,43 371,7 822,61 218,84 920,26 947,5 1568,82  5547,16 18,4 % 

Grand Total 5654,47 1793,57 3481,32 2907,48 4039,46 5470,49 4754,04 2069,53 30170,36 100 % 

% of LS in m2 18,7 % 5,9 % 11,5 % 9,6 % 13,4 % 18,1 % 15,8 % 6,9 % 100 % 
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Table 10.6 State of the campus LS supply 

Buildings          
Condition/year A F K P R S T X Total  
Newbuilt 54        54 15,5 % 
2015 54        54  
Original  14 28 11 1 48 64 1 167 48,0 % 
1973   28      28  
1978      48   48  
1983    11     11  
1984     1    1  
1995  14       14  
2001       64  64  
2002/2013        1 1  
Original/ extension     10 6   16 4,6 % 
2000      6   6  
2001/2003     10    10  
Refurbished   6 6 8 8   28 8,0 % 
2006    6     6  
2013   4      4  
2014     7    7  
2020     1    1  
2010's   1      1  
circa 2015/2016      8   8  
circa 2016   1      1  
Repurposed    34 20 5   59 17,0 % 
2014     20    20  
2017    34     34  
circa 1990's      1   1  
circa 2017      4   4  
Retrofitted  3 7  4 6 4  24 6,9 % 
2012   2      2  
2014     2    2  
2015      1   1  
2018  1       1  
2019  1   2    3  
2010's   3      3  
2015 & 2019  1       1  
circa 2015/2016      5 3  8  
circa 2016   1      1  
circa 2018       1  1  
circa 2019   1      1  
Total 54 17 41 51 43 73 68 1 348 100 % 

 15,5 % 4,9 % 11,8 % 14,7 % 12,4 % 21,0 % 19,5 % 0,3 %   
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Figure 10.2 Preference Data respondents' study fields 

 

Figure 10.3 "How many hours do you spend on the campus in a week on average" 

 

Figure 10.4 Percentages of preferences per a LS in general 

7,5 % median preferences on space types  
8,3 % average preferences on space types  
4,1 % deviation square of % preferences  

14,3 % average preferences on spaces per building 

13,8 % median preferences on spaces per building 

4,2 % deviation square of % preferences per building 
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Table 10.7 Distance data table and related functions for all identified clusters 

         

# S-1/0_1 TD MD RA i 
space 
type K value L value 

0 ⊕ 23 1,15 0,02 63,33 X 21 3 
1 a 38 1,9 0,09 10,56 X   
2 b 42 2,1 0,12 8,64 FC   
3 c 42 2,1 0,12 8,64 FC   
4 d 42 2,1 0,12 8,64 FC   
5 e 42 2,1 0,12 8,64 FC   
6 f 42 2,1 0,12 8,64 FC   
7 g 42 2,1 0,12 8,64 FC   
8 h 42 2,1 0,12 8,64 FC   
9 i 42 2,1 0,12 8,64 FC   
10 j 42 2,1 0,12 8,64 FC   
11 k 42 2,1 0,12 8,64 FC   
12 l 42 2,1 0,12 8,64 FC   
13 m 42 2,1 0,12 8,64 FC   
14 n 42 2,1 0,12 8,64 FC   
15 o 42 2,1 0,12 8,64 FC   
16 p 42 2,1 0,12 8,64 FC   
17 q 42 2,1 0,12 8,64 FC   
18 r 42 2,1 0,12 8,64 FC   
19 s 55 2,75 0,18 5,43 X   
20 t 59 2,95 0,21 4,87 FC   
    42,3 2,1 0,1 11,0 21   
         

# P-1/0_1 TD MD RA i 
space 
type K value L value 

0 ⊕ 10 1,0 0,00 0,00 X 11 1 
1 a 19 1,9 0,20 5,00 FC   
2 b 19 1,9 0,20 5,00 FC   
3 c 19 1,9 0,20 5,00 FC   
4 d 19 1,9 0,20 5,00 FC   
5 e 19 1,9 0,20 5,00 FC   
6 f 19 1,9 0,20 5,00 FC   
7 g 19 1,9 0,20 5,00 FC   
8 h 19 1,9 0,20 5,00 FC   
9 i 19 1,9 0,20 5,00 FC   
10 j 19 1,9 0,20 5,00 FC   
    18,2 1,8 0,2 4,5 11   
         

# 
A-
1/0_1 TD MD RA i 

space 
type K value L value 

0 ⊕ 32 1,6 0,06 15,83 BC 21 2 
1 a 51 2,55 0,16 6,13 FSe   
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2 b 51 2,55 0,16 6,13 FSe   
3 c 43 2,15 0,12 8,26 FSe   
4 d 51 2,55 0,16 6,13 FSe   
5 e 51 2,55 0,16 6,13 FSe   
6 f 41 2,05 0,11 9,05 BC   
7 g 30 1,5 0,05 19,00 SC   
8 h 35 1,75 0,08 12,67 SC   
9 i 60 3 0,21 4,75 SU   
10 j 49 2,45 0,15 6,55 FSe   
11 k 49 2,45 0,15 6,55 SC   
12 l 49 2,45 0,15 6,55 SC   
13 m 49 2,45 0,15 6,55 SC   
14 n 49 2,45 0,15 6,55 SC   
15 o 49 2,45 0,15 6,55 SC   
16 p 49 2,45 0,15 6,55 SC   
17 q 54 2,7 0,18 5,59 FSe   
18 r 54 2,7 0,18 5,59 FSe   
19 s 54 2,7 0,18 5,59 FSe   
20 t 54 2,7 0,18 5,59 FSe   
    47,8 2,4 0,1 7,7 21   
         

# T0/1_1 TD MD RA i 
space 
type K value L value 

0 ⊕ 5 1,25 0,17 6,00 X 5 2 
1 a 8 2 0,67 1,50 FC   
2 b 8 2 0,67 1,50 FC   
3 c 6 1,5 0,33 3,00 X   
4 d 9 2,25 0,83 1,20 FC   
    7,2 1,8 0,5 2,6 5   
         

# A0/1_1 TD MD RA i 
space 
type K value L value 

0 ⊕ 7 1,4 0,20 5,00 SC 6 2 
1 a 11 2,2 0,60 1,67 S   
2 b 11 2,2 0,60 1,67 SC   
3 c 7 1,4 0,20 5,00 S   
4 d 11 2,2 0,60 1,67 ES   
5 e 11 2,2 0,60 1,67 FE   
  9,7 1,9 0,5 2,8 6   
         

# T1/2_1 TD MD RA i 
space 
type K value L value 

0 ⊕ 67 2,3 0,09 10,68 S 30 3 
1 a 47 1,6 0,04 22,56 S   
2 b 94 3,2 0,16 6,25 SB   
3 c 94 3,2 0,16 6,25 X   
4 d 95 3,3 0,16 6,15 SB   
5 e 95 3,3 0,16 6,15 ES   
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6 f 75 2,6 0,11 8,83 ES   
7 g 75 2,6 0,11 8,83 ES   
8 h 75 2,6 0,11 8,83 SC   
9 i 75 2,6 0,11 8,83 ES   
10 j 67 2,3 0,09 10,68 X   
11 k 65 2,2 0,09 11,28 X   
12 l 75 2,6 0,11 8,83 ES   
13 m 75 2,6 0,11 8,83 ES   
14 n 65 2,2 0,09 11,28 X   
15 o 75 2,6 0,11 8,83 ES   
16 p 95 3,3 0,16 6,15 FS   
17 q 95 3,3 0,16 6,15 FS   
18 r 95 3,3 0,16 6,15 FS   
19 s 95 3,3 0,16 6,15 FS   
20 t 93 3,2 0,16 6,34 FS   
21 u 93 3,2 0,16 6,34 FS   
22 v 93 3,2 0,16 6,34 FS   
23 x 93 3,2 0,16 6,34 FS   
24 y 93 3,2 0,16 6,34 FS   
25 z 93 3,2 0,16 6,34 FS   
26 a1 93 3,2 0,16 6,34 FS   
27 b1 93 3,2 0,16 6,34 FS   
28 c1 93 3,2 0,16 6,34 FS   
29 d1 93 3,2 0,16 6,34 FS   
  84,1 2,9 0,1 8,0 30   
         

# S1/2_1 TD MD RA i 
space 
type K value L value 

0 ⊕ 5 1 0,00 0,00 S 6 1 
1 a 9 1,8 0,40 2,50 ES   
2 b 9 1,8 0,40 2,50 FE   
3 c 9 1,8 0,40 2,50 ES   
4 d 9 1,8 0,40 2,50 ES   
5 e 9 1,8 0,40 2,50 BE   
  8,3 1,7 0,3 2,1 6   
         

# S1/2_2 TD MD RA i 
space 
type K value L value 

0 ⊕ 25 1,92 0,15 6,50 X 14 3 
1 a 37 2,85 0,31 3,25 ES   
2 b 37 2,85 0,31 3,25 ES   
3 c 37 2,85 0,31 3,25 ES   
4 d 21 1,62 0,10 9,75 X   
5 e 25 1,92 0,15 6,50 FC   
6 f 33 2,54 0,26 3,90 X   
7 g 23 1,77 0,13 7,80 X   
8 h 33 2,54 0,26 3,90 X   
9 i 35 2,69 0,28 3,55 FE   
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10 j 35 2,69 0,28 3,55 FE   
11 k 35 2,69 0,28 3,55 FE   
12 l 35 2,69 0,28 3,55 FE   
13 m 31 2,38 0,23 4,33 X   
  31,6 2,4 0,2 4,8 14   
         

# S1/2_3 TD MD RA i 
space 
type K value L value 

0 ⊕ 2 1 0,00 0,00 X 3 1 
1 a 3 1,5 1,00 1,00 FE   
2 b 3 1,5 1,00 1,00 FE   
Mean   2,7 1,3 0,7 0,7 3   
         

# S1/2_4 TD MD RA i 
space 
type K value L value 

0 ⊕ 27 1,80 0,11 8,75 S 16 3 
1 a 41 2,73 0,25 4,04 ES   
2 b 41 2,73 0,25 4,04 ES   
3 c 41 2,73 0,25 4,04 ES   
4 d 41 2,73 0,25 4,04 FE   
5 e 25 1,67 0,10 10,50 S   
6 f 28 1,87 0,12 8,08 X   
7 g 41 2,73 0,25 4,04 X   
8 h 39 2,60 0,23 4,38 FE   
9 i 33 2,20 0,17 5,83 S   
10 j 35 2,33 0,19 5,25 FE   
11 k 32 2,13 0,16 6,18 S   
12 l 47 3,13 0,30 3,28 SU   
13 m 47 3,13 0,30 3,28 ES   
14 n 46 3,07 0,30 3,39 ES   
15 o 46 3,07 0,30 3,39 ES   
  38,1 2,5 0,2 5,2 16   
         

# R1/2_1 TD MD RA i 
space 
type K value L value 

0 ⊕ 30 2,31 0,22 4,59 X 14 4 
1 a 22 1,69 0,12 8,67 BC   
2 b 38 2,92 0,32 3,12 X   
3 c 34 2,62 0,27 3,71 ES   
4 d 34 2,62 0,27 3,71 ES   
5 e 34 2,62 0,27 3,71 ES   
6 f 30 2,31 0,22 4,59 FE   
7 g 22 1,69 0,12 8,67 BC   
8 h 38 2,92 0,32 3,12 X   
9 i 30 2,31 0,22 4,59 X   
10 j 34 2,62 0,27 3,71 ES   
11 k 34 2,62 0,27 3,71 ES   
12 l 30 2,31 0,22 4,59 S   
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13 m 41 3,15 0,36 2,79 FE   
  32,2 2,5 0,2 4,5 14   
         

# R1/2_2 TD MD RA i 
space 
type K value L value 

0 ⊕ 16 2,00 0,29 3,50 S 9 3 
1 a 18 2,25 0,36 2,80 C   
2 b 14 1,75 0,21 4,67 X   
3 c 23 2,88 0,54 1,87 X   
4 d 16 2,00 0,29 3,50 X   
5 e 21 2,63 0,46 2,15 FC   
6 f 21 2,63 0,46 2,15 SU   
7 g 20 2,50 0,43 2,33 C   
8 h 18 2,25 0,36 2,80 X   
  18,6 2,3 0,4 2,9 9   
         

# R1/2_3 TD MD RA i 
space 
type K value L value 

0 ⊕ 29 1,93 0,13 7,50 S 16 3 
1 a 35 2,33 0,19 5,25 X   
2 b 43 2,87 0,27 3,75 ES   
3 c 39 2,60 0,23 4,38 X   
4 d 31 2,07 0,15 6,56 C   
5 e 33 2,20 0,17 5,83 X   
6 f 49 3,27 0,32 3,09 ES   
7 g 47 3,13 0,30 3,28 FE   
8 h 45 3,00 0,29 3,50 X   
9 i 45 3,00 0,29 3,50 FC   
10 j 39 2,60 0,23 4,38 X   
11 k 41 2,73 0,25 4,04 S   
12 l 59 3,93 0,42 2,39 ES   
13 m 53 3,53 0,36 2,76 ES   
14 n 53 3,53 0,36 2,76 FE   
15 o 55 3,67 0,38 2,63 ES   
  43,5 2,9 0,3 4,1 16   
         

# P1/2_1 TD MD RA i 
space 
type K value L value 

0 ⊕ 109 3,11 0,12 8,04 BC 36 6 
1 a 143 4,09 0,18 5,51 BE   
2 b 143 4,09 0,18 5,51 BE   
3 c 87 2,49 0,09 11,44 BC   
4 d 130 3,71 0,16 6,26 X   
5 e 121 3,46 0,14 6,92 C   
6 f 121 3,46 0,14 6,92 BE   
7 g 121 3,46 0,14 6,92 BE   
8 h 119 3,40 0,14 7,08 BE   
9 i 119 3,40 0,14 7,08 BE   
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10 j 121 3,46 0,14 6,92 BE   
11 k 121 3,46 0,14 6,92 BC   
12 l 121 3,46 0,14 6,92 BE   
13 m 121 3,46 0,14 6,92 BE   
14 n 87 2,49 0,09 11,44 X   
15 o 146 4,17 0,19 5,36 X   
16 p 153 4,37 0,20 5,04 BE   
17 q 154 4,40 0,20 5,00 BE   
18 r 87 2,49 0,09 11,44 C   
19 s 146 4,17 0,19 5,36 X   
20 t 121 3,46 0,14 6,92 BE   
21 u 121 3,46 0,14 6,92 C   
22 v 121 3,46 0,14 6,92 C   
23 x 121 3,46 0,14 6,92 SU   
24 y 121 3,46 0,14 6,92 FS   
25 z 121 3,46 0,14 6,92 FS   
26 a1 121 3,46 0,14 6,92 FS   
27 b1 121 3,46 0,14 6,92 FS   
28 c1 109 3,11 0,12 8,04 C   
29 d1 105 3,00 0,12 8,50 C   
30 e1 146 4,17 0,19 5,36 S   
31 f1 136 3,89 0,17 5,89 BE   
32 g1 131 3,74 0,16 6,20 C   
33 h1 124 3,54 0,15 6,69 S   
34 i1 158 4,51 0,21 4,84 Fse   
35 j1 158 4,51 0,21 4,84 FS   
  125,1 3,6 0,2 6,9 36   
         

# A1/2_1 TD MD RA i 
space 
type K value L value 

0 ⊕ 33 1,65 0,07 14,62 X 21 2 
1 a 42 2,1 0,12 8,64 S   
2 b 34 1,7 0,07 13,57 C   
3 c 34 1,7 0,07 13,57 SB   
4 d 52 2,6 0,17 5,94 SB   
5 e 52 2,6 0,17 5,94 X   
6 f 52 2,6 0,17 5,94 SU   
7 g 52 2,6 0,17 5,94 SU   
8 h 61 3,05 0,22 4,63 ES   
9 i 61 3,05 0,22 4,63 ES   
10 j 58 2,9 0,20 5,00 SU   
11 k 50 2,5 0,16 6,33 SU   
12 l 51 2,55 0,16 6,13 SU   
13 m 53 2,65 0,17 5,76 ES   
14 n 53 2,65 0,17 5,76 ES   
15 o 53 2,65 0,17 5,76 ES   
16 p 53 2,65 0,17 5,76 ES   
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17 q 53 2,65 0,17 5,76 ES   
18 r 53 2,65 0,17 5,76 ES   
19 s 53 2,65 0,17 5,76 ES   
20 t 53 2,65 0,17 5,76 SB   
  50,3 2,5 0,2 7,0 21   
         

# F1/2_1 TD MD RA i 
space 
type K value L value 

0 ⊕ 10 1,43 0,14 7,00 S 8 2 
1 a 16 2,29 0,43 2,33 ES   
2 b 16 2,29 0,43 2,33 ES   
3 c 16 2,29 0,43 2,33 X   
4 d 10 1,43 0,14 7,00 X   
5 e 16 2,29 0,43 2,33 SU   
6 f 16 2,29 0,43 2,33 S   
7 g 16 2,29 0,43 2,33 X   
  14,5 2,1 0,4 3,5 8   
         

# K1/2_1 TD MD RA i 
space 
type K value L value 

0 ⊕ 34 1,79 0,09 11,40 S 20 3 
1 a 52 2,74 0,19 5,18 ES   
2 b 44 2,32 0,15 6,84 X   
3 c 52 2,74 0,19 5,18 ES   
4 d 52 2,74 0,19 5,18 ES   
5 e 52 2,74 0,19 5,18 ES   
6 f 52 2,74 0,19 5,18 X   
7 g 38 2,00 0,11 9,00 S   
8 h 42 2,21 0,13 7,43 S   
9 i 62 3,26 0,25 3,98 FC   
10 j 62 3,26 0,25 3,98 FC   
11 k 62 3,26 0,25 3,98 FC   
12 l 62 3,26 0,25 3,98 FC   
13 m 56 2,95 0,22 4,62 SU   
14 n 56 2,95 0,22 4,62 SU   
15 o 46 2,42 0,16 6,33 X   
16 p 64 3,37 0,26 3,80 FE   
17 q 64 3,37 0,26 3,80 C   
18 r 64 3,37 0,26 3,80 SU   
19 s 64 3,37 0,26 3,80 SB   
  54,0 2,8 0,2 5,4 20   
         

# T2/3_1 TD MD RA i 
space 
type K value L value 

0 ⊕ 21 1,17 0,02 51,00 S 19 3 
1 a 38 2,11 0,13 7,65 FE   
2 b 38 2,11 0,13 7,65 FS   
3 c 38 2,11 0,13 7,65 FS   



 

287 

4 d 38 2,11 0,13 7,65 ES   
5 e 38 2,11 0,13 7,65 ES   
6 f 38 2,11 0,13 7,65 FS   
7 g 38 2,11 0,13 7,65 FS   
8 h 38 2,11 0,13 7,65 FS   
9 i 38 2,11 0,13 7,65 ES   
10 j 38 2,11 0,13 7,65 ES   
11 k 38 2,11 0,13 7,65 ES   
12 l 38 2,11 0,13 7,65 BE   
13 m 38 2,11 0,13 7,65 BE   
14 n 36 2,00 0,12 8,50 X   
15 o 34 1,89 0,10 9,56 X   
16 p 53 2,94 0,23 4,37 FE   
17 q 51 2,83 0,22 4,64 FE   
18 r 51 2,83 0,22 4,64 FE   
  38,9 2,2 0,1 9,6 19   
         

 

Table 10.8 Distance data table for the location analysis of all the identified clusters (red indicates the 
group division) 

# F1/2_1 TD MD RA i K value L value 

0 ⊕ 1 1 0 0 2 1 

1 a 1 1 0 0   
  Mean 1,0 1,0 0,0 0,0   
        
# T1/2_1 TD MD RA i K value L value 

0 ⊕ 2 1 0 0 3 1 

2 a 2 1 0 0   
  Mean 2,0 1,0 0,0 0,0   
                
# A0/1_1 TD MD RA i K value L value 

0 ⊕ 5 1,67 0,67 1,5 4 2 

2 b 4 1,33 0,33 3   
  Mean 4,5 1,5 0,5 2,3   
        
# K1/2_1 TD MD RA i K value L value 

0 ⊕ 4 1,33 0,33 3 4 2 

3 c 4 1,33 0,33 3   
  Mean 4,0 1,3 0,3 3,0   
        
# P-1/0_1 TD MD RA i K value L value 

0 ⊕ 10 2,5 1 1 5 4 

4 d 10 2,5 1 1   
  Mean 10,0 2,5 1,0 1,0   
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# T0/1_1 TD MD RA i K value L value 

0 ⊕ 6 1,5 0,33 3 5 2 

4 d 6 1,5 0,33 3   
  Mean 6,0 1,5 0,3 3,0   
        
# S-1/0_1 TD MD RA i K value L value 

0 ⊕ 8 1,6 0,3 3,33 6 2 

5 e 10 2 0,5 2   
 Mean 9,0 1,8 0,4 2,7   
        
# R1/2_3 TD MD RA i K value L value 

0 ⊕ 9 1,8 0,4 2,5 6 3 

1 a 9 1,8 0,4 2,5   
  Mean 9,0 1,8 0,4 2,5   
        
# T2/3_1 TD MD RA i K value L value 

0 ⊕ 9 1,8 0,4 2,5 6 3 

3 c 9 1,8 0,4 2,5   
  Mean 9,0 1,8 0,4 2,5   
                

# 
A-
1/0_1 TD MD RA i K value L value 

0 ⊕ 19 2,71 0,57 1,75 8 4 

6 f 18 2,57 0,52 1,91   
  Mean 18,5 2,6 0,5 1,8   
        
# S1/2_3 TD MD RA i K value L value 

0 ⊕ 16 2,29 0,43 2,33 8 4 

6 f 16 2,29 0,43 2,33   
  Mean 16,0 2,3 0,4 2,3   
        
# S1/2_4 TD MD RA i K value L value 

0 ⊕ 13 1,86 0,29 3,50 8 3 

4 d 15 2,14 0,38 2,63   
  Mean 14,0 2,0 0,3 3,1   
        
# S1/2_2 TD MD RA i K value L value 

0 ⊕ 20 2,5 0,43 2,3 9 4 

8 h 20 2,5 0,43 2,3   
  Mean 20,0 2,5 0,4 2,3   
        
# R1/2_1 TD MD RA i K value L value 

0 ⊕ 24 3 0,57 1,8 9 5 

3 c 17 2,13 0,32 3,1   
  Mean 20,5 2,6 0,4 2,4   
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# R1/2_2 TD MD RA i K value L value 

0 ⊕ 20 2,5 0,43 2,3 9 4 

5 e 18 2,25 0,36 2,8   
  Mean 19,0 2,4 0,4 2,6   
        
# A1/2_1 TD MD RA i K value L value 

0 ⊕ 22 2,75 0,5 2,0 9 5 

6 g 24 3 0,57 1,8   
  Mean 23,0 2,9 0,5 1,9   
                
# S1/2_1 TD MD RA i K value L value 

0 ⊕ 25 2,5 0,33 3,0 11 4 

10 j 39 3,9 0,64 1,6   
  Mean 32,0 3,2 0,5 2,3   
        
# P1/2_1 TD MD RA i K value L value 

0 ⊕ 35 3,5 0,56 1,8 11 6 

7 g 30 3 0,44 2,3   
  Mean 32,5 3,3 0,5 2,0   

 

Figure 10.5 Scatter Plot comparison of area (m2) and preferences on each type of Spaces 
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