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Abstract
The aim of this study was to gain a better understanding of the change from physical 
spaces to learning environments by examining how, and through which processes, learning 
spaces are transformed, produced and developed. For this purpose, we used a compara-
tive ethnography approach and collected observation material from two Finnish schools 
at different development phases. The material was supplemented by focus-group inter-
views with teachers and individual interviews with principals. The results suggest that no 
ready-made models exist which fit into a new context. Rather, practices are constructed in 
physical spaces through active negotiations and meaning- making in three cyclic interac-
tion processes (i.e., interaction between teachers, interaction between students and teach-
ers, and interaction between students). Hence, through cyclic processes with strong support 
from teachers, students managed to find tools to build learning environments suited to their 
needs, which further enabled the expansion of learning environments inside and outside 
school walls. Nevertheless, changes in practices required an overall change in every aspect 
of the school. Focusing on the processes of change, results provide information from a sys-
temic perspective on how schools can manage continuous change when developing physi-
cal spaces into learning environments.

Keywords Change processes · Comparative ethnography · Learning environments · 
Learning spaces · Relational approach

Introduction

New modern school buildings are designed to meet the needs of twenty-first century 
learners and to facilitate, for instance, flexibility in teaching and learning, collaboration 
and critical thinking (Benade 2016). Therefore, continuous development of individual and 
student-centred learning environments has become a relevant research topic (e.g., Dovey 
and Fisher 2014; Hirsto 2018). Previous empirical research has revealed the potential of 
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open and flexible physical learning spaces by measuring the impact of different spatial lay-
outs on teacher practices and students’ learning experiences (Barret et  al. 2015; Brooks 
2011; Byers et  al. 2014, 2018; Imms and Byers 2017). However, even researchers have 
not accumulated vital understanding of positive outcomes in open and flexible physical 
spaces; despite good design, spaces themselves do not always cause a shift in pedagogy, 
and how the actual change is achieved has remained unclear (cf. Blackmore et al. 2010; 
Campbell et al. 2013; Leiringer and Cardellino 2011; Mulcahy et al. 2015; Woolner et al. 
2018). Therefore, the aim of this study was to contribute to the gap in the literature by 
examining how, and through which processes, learning spaces are transformed, produced 
and developed.

Theoretical framework

The term learning environment is regularly defined as a social, psychological or concep-
tual setting rather than the physical learning space (Cleveland 2009). In their wider form, 
learning environments are considered to “happen anywhere and at any time” (Brown and 
Lippincott 2003). In addition, learning environments are often defined as consisting of ped-
agogy, technology and physical space, where the physical is an example of ideals, but the 
dialogue between different factors is what matters (Cleveland and Fisher 2014; Radcliffe 
2008).

To understand the processes of change, the underpinning theoretical premise of this 
study draws on relational and sociomaterial approaches in which learning spaces are not 
seen just as physical buildings where learning occurs, but rather as a site for collaboration 
and continued negotiations between the physical and the social (Lefebvre 1991; Massey 
2005; Mills and Comber 2015). In other words, spaces are seen to be produced in hetero-
geneous relations, which generate and is generated by interaction (Boys 2011; McGregor 
2004, p. 2), and in which material (i.e., physical space, technology, and the curriculum) 
becomes visible in social relations (Fenwick 2012; Mulcahy et  al. 2015). Moreover, in 
the relational approach, learning spaces are not understood as given or fixed, but rather as 
temporal processes, which provide the opportunity to see spaces as an ongoing series of 
redesigns always under construction (Massey 2005). Therefore, space should be consid-
ered more as a verb than a noun, because it is more what we do, not something we have 
(Mulcahy et al. 2015).

Previous research has studied change from traditional classrooms to open and flexible 
learning spaces by questioning how physical spaces are used and how they shape teach-
ers’ practices (Alterator and Deed 2013, 2016; Campbell et al. 2013; Chapman et al. 2015; 
Kariippanon et al. 2018). Yet, transition to open and flexible spaces does not often operate 
without challenges, with both teachers and students requiring support during the change 
(Kariippanon et al. 2018; Saltmarsh et al. 2015). Overall, the maturity of change depends 
on the constancy of routines and the level of pedagogical certainty (Deed and Lesko 2015).

Related to the sociomaterial approach, there is a strong corpus of empirical research high-
lighting that physical learning spaces are encompassed within multiple sets of relations and 
practices (McGregor 2004; Mulcahy et al. 2015). According to Mulcahy et al. (2015), achiev-
ing the change processes requires continued negotiations in which the school community 
challenges the cultural meanings embedded in practices (Alterator and Deed 2016; Mulcahy 
2018; Woolner et al. 2012). Social relations between teachers have been investigated because 
teachers’ professional learning communities provide multiple opportunities for professional 
development (Owen 2016; Watson 2014) and learning from each other (Campbell et al. 2013). 
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Moreover, changes in practices have also been studied by fluid negotiations between teach-
ers and students and among students (e.g. Chapman et al. 2015). For instance, Woolner et al. 
(2012) observed that teachers’ and students’ perspectives on practices can vary, creating situ-
ations in which teachers’ intentions do not always lead to desired outcomes from the students’ 
perspective. In turn, negotiations of pedagogical choices can facilitate students’ and teach-
ers’ self-managed ownerships over the learning process (Deed et al. 2015) or agency (Ryan 
and Deci 2000). The relations between teachers and students have also been studied through 
‘structures’, which in this study are defined in a relational way as culturally-produced practices 
rather than pre-existing structural conditions (Saltmarsh et al. 2015). Yet, even the structures 
have been considered to be useful. To avoid too much performativity, it is important to avoid 
over-stressing the need for structures and, with the right balance, there is an opportunity for 
students’ and teachers’ co-production of space (Davies et al. 2013; Saltmarsh et al. 2015).

A broader understanding of structures encompasses the school rules and culture (Gislason 
2010; Woolner et al. 2018), as well as structures as a product of meaning-making processes 
(i.e., shared vision) (Mulcahy et al. 2015). This perspective is in line with other recently-pub-
lished research, which has emphasised that learning spaces should be investigated in relation 
to the different aspects of school (Boys 2011, p. 81; Newland et al. 2019). Thereby, exami-
nations concerning learning spaces can be expanded to the synthetic approach of systems 
thinking which emphasises the meaning of context, in which relations can shape the constitu-
ent parts in two-way reciprocal relations. For instance, Hirsto (2013, 2018) used a systemic 
approach and defined the three key processes when developing learning environments. These 
processes pass through different levels of schools and include curriculum work, development 
of teachers’ skills, and strategic processes.

Investigating change

In previous studies, change in learning spaces has been investigated through, for instance, eth-
nographic observations and interviews (Campbell et al. 2013; Chapman et al. 2015; Saltmarsh 
et  al. 2015), repeated measures (Byers et  al. 2014) and participant methods (Mäkelä et  al. 
2018; Woolner et al. 2012, 2018). Because different methods provide complementary results 
and different perceptions do not always align with each other, recent research has emphasized 
the meaning of connecting different methods and perspectives (Cipriano et al. 2019; Cleveland 
and Fisher 2014; Lee and Tan 2011; Newland et al. 2019; Scherzinger and Wettstein 2019).

Current study

The aim of this study was to investigate how, and through which processes, learning spaces 
are transformed, produced and developed. For this purpose, we identified three research ques-
tions. (1) What kind of change processes can be identified from the data? (2) How do the 
explored processes continue to evolve? (3) What are the boundaries and facilitators of change?



74 Learning Environments Research (2021) 24:71–85

1 3

Methods

Context of the study

The framework of relational space requires that the methods and cases are selected to be 
suitable for investigation of different relationships and change over time (Taylor 2013). In 
order to understand the dynamics of change processes, and how people in different places 
manage similar challenges, we applied a comparative ethnography approach for this study 
(Laurie 2012, p. 500; Picker 2017; Simmons and Smith 2019). When adopting sensibil-
ity of comparative ethnography at the research design, case selection does not have to be 
able to address potential alternatives through ‘control’ (Schatz 2009; Simmons and Smith 
2017). Hence, it is more important to consider how processes and practices of different 
settings interact in a theoretically-relevant way and construct the dynamics which shape 
context (Simmons and Smith 2017).

Two Finnish schools which operated in new, technology-enhanced school buildings, but 
were at different development phases (socialisation phase and developed phase schools), 
were chosen. The developed school was founded in autumn 2016 and, at the beginning of 
the observation period, it had operated in the new school building for 2 years. The sociali-
sation phase school was founded in autumn 2018 and moved into the new school building 
in January 2019. Observations in the socialisation phase school began as soon as the school 
started working in the new premises. Both schools were public primary schools (students 
aged 6–12 years). Yet, the socialisation phase school was part of a larger comprehensive 
school (students aged 6–16 years). Both schools started with a new, just-hired staff. There-
fore, at the beginning, teachers were familiar with neither each other nor students. In addi-
tion, both schools were available to all children in their area and, therefore, they were not 
selective in terms of their student population.

The number of students in each learning space varied from 80 to 100. Hence, the schools 
had smaller groups and classrooms for some students with special needs. Each learning 
space included two large spaces, at least one smaller group space, and a common area. In 
addition, the spaces were enhanced with moveable furniture and varying possibilities, such 
as privacy screens, to divide spaces. Teachers worked in teams of four to five people and, 
importantly, were assigned to the teams and did not choose the team in which they worked.

Data production and participants

The data were produced during one school year (2018–2019) and consisted of comprehen-
sive field notes (FN) from participant observation in the learning spaces, six focus-group 
interviews of teachers (n = 30) and three individual interviews of principals (n = 3). The 
timeline for the data production is shown in Fig. 1.

Fig. 1  Timeline for the data production
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The purpose of participant observations was to explore “what people do in their eve-
ryday lives” (DeVault and McCoy 2002, p. 755). To reach the ongoing processes and 
reconstruction of space, observations were carried out for a total of 12 days and 36 les-
sons between October and December 2018 in the developed school’s learning spaces, and 
from January to May 2019 for a total of 28 days and 96 lessons in the socialisation phase 
school’s learning spaces. The socialisation phase school required a longer observation 
period, based on the assumption that the cultural and structural changes are more solid in 
the mature phase than in the socialisation phase.

In the next phase, the data was generated between researchers and participants (Hultin 
2019) because the information received from the observations was used as a basis for inter-
views. The purpose of interviews was to explore what kind of meanings people give to their 
actions and to explore “how people make sense of their world” (Schatz 2009; Simmons and 
Smith 2019). Because the expressions of the same interpretative group can be seen as rep-
resented and reorganised in discourse (Bohnsack 2004), the focus-group interview method 
was chosen to simulate discussion and thereby pursue greater depth to the topic. The use 
of a semi-structured interview allowed modification of the questions concerning the situa-
tions, which had been raised from the observation material, and also the use of themes and 
narratives, through which we aimed to reach the temporal aspect concerning past events. In 
addition, in this way, interviewees could bring up any issues during the interview (Qu and 
Dumay 2011, p. 16). Interviews lasted 50–90 min, with a total of 9 h and 31 min of audio-
recorded data being produced and transcribed.

Data analysis

As is typical in a comparative ethnography approach, instead of comparing differences and 
similarities, we aimed to explore the dynamics which shape school life and to pay specific 
attention to meanings embedded in physical spaces (Simmons and Smith 2017). Therefore, 
the focus and basis for the analysis, in comparison of processes and practices, were moving 
back and forth first within each case and afterwards between cases (Simmons and Smith 
2019). Because ethnographic comparison assumes that a phenomenon is not completely 
theoretically controlled (Simmons and Smith 2017) and because the analysis started during 
the fieldwork, grounded theory approaches suggested by Charmaz (1995, 2016) and Straus 
and Corbin (1994, 1998) were applied for the analysis. These approaches do not require 
pure inductive analysis, but rather allow prior knowledge and concepts to guide the inquiry 
while searching for novel theoretical insights. To control the large amount of material from 
different sources, we utilised the Lefebvre’s (1991) concepts of observed space (spatial 
aspects and practices in spaces), experienced space (personal experiences and meanings) 
and conceived space (school rules and visions) as analytical tools. Adopting these concepts 
as a basis for analysis helped to achieve a practical and nuanced examination of the dynam-
ics of change processes in terms of a relational approach to space.

The data was analysed in three phases. In the first phase, the following question was 
posed: (1) what kind of change processes could be identified from the data? To answer this 
question, we identified the episodes in which routines of space were negotiated and chal-
lenged. In the second phase, and in order to answer the second research question, the data 
were scrutinised in terms of (2) how the explored processes continue to evolve—that is, 
what had changed or remained the same during the time spent in the new spaces and why. 
Finally, in the third and last phase, we aimed to identify (3) the boundaries and facilitators 
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of change were. For this purpose, we identified the situations and elements which occurred 
as preventing or promoting change processes.

We also applied the idea of an intercoder reliability test (Cho 2008) using randomly-
selected codes. First, the first author coded and categorised the qualitative material individ-
ually. Then, the second author categorised a sample of 50 codes. The original agreement 
rate in the analysis was 88%. The two authors negotiated the codes that were difficult to 
categorise until they reached full agreement. This led to further development and explica-
tion of the boundaries within and between categories.

Findings

This section illuminates how, and through which processes, spaces are transformed, pro-
duced and developed. In the following, the results are divided into three sections in the 
order of the research questions. The first and second sections present the nascent and 
advanced processes through which teachers and students renegotiated new meanings for 
the physical spaces. By taking a systemic perspective to the construction of processes in 
the third section, we provide an insight into the qualities of the boundaries and facilitators 
for these processes.

Nascent processes

When previous cultural meanings did not fit into the new space, routines and the use of 
physical space were negotiated and challenged in combinations of social relations (social 
interaction processes) (1) between teachers, (2) between students and teachers and (3) 
between students. Because these social-interaction processes initially occurred separately 
from each other, they are called nascent processes. Although the examples in this section 
only include reference from the socialisation phase school’s teachers, the same nascent pro-
cesses could also be found in the narratives of the developed school’s teachers.

Social interaction between teachers

Openness provided opportunities for diverse solutions for the use of physical space. How-
ever, openness itself did not make the space functional but, through negotiations between 
teachers, new meanings were given to the physical space. As a result, the spaces started to 
achieve a certain nascent flexibility for different practices. Some teachers, for example, did 
not teach together often, but “divided students into smaller groups and also supported this 
by dividing physical space to become suitable for groups” (FN200). These actions were 
typically intended “to offer the opportunity to use different pedagogies” (teacher 28 from 
the socialisation phase school). In these situations, the meanings given to physical space 
related to teachers’ perspective of students’ individual learning or their own individual 
ways of teaching. In turn, in the situations in which teachers arranged the physical spaces 
so that “all students are together in one large and open space” (FN188), meanings given 
to the physical spaces were initially related to teachers’ professional learning. Here, teach-
ers aimed to “teach together as much as possible because, in this way, it is possible for 
us to learn from each other” (teacher 20 from the socialisation phase school). These were 
not exclusive practices but rather they changed depending on the situation. In addition, 
through negotiations concerning the use of space, teachers could avoid the unfortunate 
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situations in which one group undertook some quiet practices, such as reading, but got 
disturbed because, at the same time, another group was working with louder group-work in 
the shared spaces.

Nevertheless, when the new meanings for the use of physical space were only negotiated 
and produced between teachers, relations between teachers and students often seemed to be 
one-way interactions, with the result that students did not “participate in teachers’ inno-
vations or engage in the activities” (FN177). It seems that students would have naturally 
taken a more-active role in new spaces but became passive with pre-negotiated and fixed 
activities. In turn, the same pattern was also found in situations in which too much freedom 
without sufficient support prevented students’ actions as “if the plan is to offer freedom for 
students but, if there is too much freedom to choose, some students are unable to act and 
feel emotional insecurity” (teacher 23 from the socialisation phase school). Overall, these 
situations were often related to expectations based on meanings that had been only negoti-
ated between teachers, with the involvement of students being predefined to a certain type 
of behaviour, which therefore limited their individual participation and also their agency.

Social interaction between students and teachers

In the process of social interaction between students and teachers, negotiated together 
new meanings for physical space. Also, as a result of negotiations, the openness began 
to change into a certain nascent flexibility of space and practices but, unlike in the former 
process (interaction between teachers), the emphasis then was on students’ ability to make 
their own choices, with “teachers’ continued support for students to choose how and where 
to work, by asking questions about their learning experiences” (FN198). Teachers often 
described these situations related to students, as well as their own emotional insecurity in 
new spaces: “In traditional spaces, where there are rows of desks and everyone has this one 
place where he/she is supposed to be, everyone knows what will happen and it feels safe. 
In these new spaces, it is like chaos, and I have tried to ask students what it is that brings 
the experience of security here (teacher 22 from the socialisation phase school). The exam-
ples show that, in this process, students actively participated in the negotiations of new 
meanings.

Conversely, when teachers did not share these ideas, students could participate in nego-
tiations in one lesson, but not in the next class with another teacher. This was confusing for 
students and teachers and emerged in situations when “the level of students’ and teachers’ 
agency varied during the day and depending on the situation” (FN188). Therefore, these 
situations created different boundaries for students and teachers to participate.

Social interaction between students

New learning spaces offered students a range of informal and formal opportunities for 
negotiations to learn together and to share the day with friends. Students were continuously 
asked “to choose where to work” (FN220). Meanings for these situations related to “stu-
dents’ increasing agency to choose for themselves” (teacher 26 from the socialisation phase 
school). Thus, when the meanings for physical spaces were only negotiated between stu-
dents, this often led to situations in which students negotiated new meanings, which were 
not the best solutions regarding the learning task. This was evident in situations where “the 
students were able to choose their own working space without negotiating the direction of 
the assignment and on what basis the space should be chosen” (FN201). Teachers reflected 
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the issue of students’ responsibility and freedom: “Even though I find it very important that 
every student can learn from each other, there have to be very precise instructions on how 
to work so that students do not just go out to talk to their friends or let the group do the 
task” (teacher 27 from the socialisation phase school). Therefore, when the use of the new 
facilities was not negotiated in relation to teachers, this could show the students as active 
agents and owners of their own learning even when they were not.

So far, the results have shown how reactions related to a changing environment trans-
form into different but still independent processes of change. However, reactions to the 
new space did not always lead to negotiations. There were also situations in which teach-
ers and students continued schoolwork with familiar routines and activities. In these situ-
ations, meanings related to space were typically tied to previous, more-traditional physi-
cal arrangements and, for instance, emotional security embedded to them. In addition, the 
interaction was usually more or less one-way and produced from one perspective. There-
fore, the space was also seen as a limiting factor for pedagogical practices and students’ 
agency.

Advanced processes

The development of processes was explored through the lens of what had remained the 
same, what had changed and why. In their more-advanced form, the three social interaction 
processes (i.e., social interaction between teachers, social interaction between students, 
and social interaction between teachers and students) remained the same, although they no 
longer functioned separately but formed a cyclical structure. At the same time, use of space 
was developed from being pre-structured to being more “structuring of space during activ-
ities” (FN44). Also, as described earlier, previous meanings related to the physical space 
did not concern students’ emotional insecurity anymore but, through cyclical processes, 
emotional security was tied to students’ ownership of their own learning. “This has devel-
oped so that we (the teachers) make the foundation through our pedagogical knowledge 
and goals, and the students then decide in their everyday lives how to implement it utilising 
different spaces individually and in groups, which we then guide and support in the best 
possible way. Shifting the focus to students’ own learning kind of gives them emotional 
security. This requires a certain amount of student knowledge. When all four of us observe 
the day and unpack it together, it is a pretty good bunch of information” (teacher 4 from the 
developed phase school). Therefore, the information received from negotiations with stu-
dents was used in the teachers’ negotiations and further led to the continuous development 
of pedagogy, which was based on a vision of students’ individuality and agency. Increased 
agency was evident during days and weeks when students continuously made decisions 
about their own learning concerning individual or group work, physical space, technol-
ogy use, etc. This typically happened “with the strong support of the teachers, who had 
reflected the practices through the information received from the students” (FN66).

Importantly, at the same time when the cyclical nature of the three social interaction 
processes was emphasised to produce students’ agency, teachers also emphasised the 
change in pedagogy and their own agency. “It is not always so obvious what students have 
considered to be good for their learning and hearing their thoughts can be informative for 
our professional development. If we give students some space to tell us how and where they 
learn best, it helps them but it also increases my ability to teach diverse students because 
I can ask for help from other teachers” (teacher 1 from the developed phase school). In 
addition, as processes began to reach their cyclical form, pedagogy was no longer seen as 
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a particular teaching method, but instead as a common vision in which teachers were seen 
more like designers and students more like producers and owners of their own learning. 
In other words, teachers’ negotiations had developed to focus more on how to utilise the 
information received from the students, and less on what the specific practices or subjects 
of the day were.

Through the cyclical nature of processes, the spaces were used neither as purely fixed 
nor as experienced anymore, but rather practices were produced through shared experi-
ence, which also included the more appropriate role of a material aspect (i.e., the curric-
ulum). As a result, teachers and students, in taking more risks and trying new methods, 
created opportunities to learn in different physical and virtual spaces inside and outside 
school. “Once it is at this level, with students having the tools for their learning, they can 
begin to apply them in different environments in or out of school buildings” (teacher 12 
from the developed phase school). Thereby, advanced processes created the opportunity for 
the expansion of the learning environment in its different forms.

Barriers and facilitators of change

The meaning-making process (i.e., shared vision) acts as both facilitating and inhibiting 
the three social interaction processes. To support and guide everyday processes and struc-
turing the space, the vision had to be produced to be shared at different levels. Firstly, the 
shared vision could be enabling through strategic processes. The importance of sufficient 
‘structures’, such as scheduling and a sufficient number of teachers, was highlighted when 
arranging new ways to teach and learn. By adjusting the timetables of the whole school, it 
was “possible to arrange a time for teachers’ co-planning and reflection” (principal 1). The 
autonomy of their own schedules was also important, because it allowed them to tailor the 
school day for diverse needs. “When we can arrange our own schedules, the skills of spe-
cial education teachers are available to all students. We must listen to students and we must 
think together about what our diverse expertise has to offer. However, it strongly demands 
that we have enough staff and time” (teacher 8 from the developed phase school). Thinking 
about spaces produced through a meaning-making process provides an opportunity to think 
about space from the perspective of the student. For instance, space could be produced to 
provide a permanent smaller group or specific spatial arrangements: “We need to be able 
to use the space as it serves our students in the best possible ways. It can mean, for exam-
ple, that we establish a new group for children who need less openness or visual stimulus” 
(principal 2). Second, by strategic decision making, the shared vision could be supportive. 
This was important especially in situations described earlier in which teachers did not have 
tools or resources to begin negotiations. “It was very important that the principal sits with 
us and asks good questions about routines in new spaces. By these questions, we had to 
create a common vision, even if we disagreed. In addition, the principal always asked if 
there was something that had to be done so that it would support our work” (teacher 6 from 
the developed phase school).

Discussion

This study examined how, and through which processes, learning spaces are transformed, 
produced and developed. In line with previous studies (Fenwick 2012; Mulcahy et  al. 
2015), this study emphasised that expectations or ready-made models, as such, did not fit 
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into the new context and that spaces were considered to be produced as social, physical 
and material aspects interacted together. The present study also supports Deed and Lesko’s 
(2015) findings that maturity of change depends on the constancy of routines and the level 
of pedagogical certainty. Yet, in this study, maturity was accomplished through two main 
characteristics. First, change occurred through interaction processes which, by means of 
thorough development work, gradually received a cyclical form through which teachers 
and students negotiated meanings for physical spaces by constructing learning environ-
ments for diverse users. Second, to achieve deep change, the changes made in learning 
spaces also required changes in schools’ operational culture. The main results of the study 
are presented in Fig. 2.

From physical spaces to learning environments for diverse users

The openness of physical learning spaces provided an opportunity to try different 
approaches to teaching and learning but, to achieve actual change from physical spaces to 
learning environments, the spaces need to be developed for diverse users by renegotiating 
meanings for physical aspects of space. The results are in accordance with the strong cor-
pus of literature (Massey 2005; Lefebvre 1991) and previous empirical research (Altera-
tor and Deed 2016; Campbell et  al. 2013; Chapman et  al. 2015; Deed and Lesko 2015; 
Mulcahy 2018; Mulcahy et  al. 2015; Woolner et  al. 2012), which have emphasised the 
importance of different social relations when developing learning spaces. Empirical studies 
of these relations, however, mainly have treated the relations as largely separate from each 
other, without concentrating on the continued and cyclical form between them, which in 
this study is the main contribution of deep change.

Fig. 2  Main results of the study
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As shown in Fig. 2, activities initially emerged occasionally between teachers, between 
teachers and students, or between students (i.e., nascent processes). However, mere inter-
action between teachers, for example, did not automatically produce situations that would 
necessarily have involved or engaged students in the practice (Woolner et  al. 2012). For 
instance, when the interaction between students was not tied to negotiations with teach-
ers and material aspects, such as the curriculum, students did not necessarily engage in 
the learning activities. These pre-negotiated situations could also depict students as active 
agents and owners of their own learning even when they are not. Therefore, the study high-
lights that, through continuing negotiations in three interaction processes (i.e., interaction 
between teachers, interaction between students, and interaction between teachers and stu-
dents), teachers and students created new meanings for physical space, which gradually 
evolved through cyclicity into advanced processes.

In its more advanced form, information obtained from different interaction processes 
was continuously utilised to develop daily practices. The major development occurred con-
cerning the structuring of space (Davies et  al. 2013; Saltmarsh et  al. 2015). In nascent 
processes structuring, the space was often re-planned but, in advanced processes structur-
ing, it was transformed to be conducted during activities, leaving more space for individual 
solutions and, therefore, agency. Therefore, through cyclic processes, and with the support 
from teachers, students negotiated new meanings for their learning and for their experience 
of emotional security. As a result, students could find tools to build learning environments 
that suited their diverse needs. In other words, teachers were designers and students were 
owners of their own learning. This provided the opportunity to expand learning environ-
ments inside and outside the school walls into a physical and virtual world, to happen “any-
time and anywhere” (Brown and Lippincott 2003).

Conversely, changes made in learning spaces also required changes in the school’s oper-
ational culture. In other words, a change in practices required an overall change in every 
aspect of the school (Gislason 2010; Hirsto 2013, 2018; Woolner et al. 2018). In this study, 
this means that change needed to be produced through shared vision, by supporting nego-
tiations in learning spaces and enabling, through strategic processes, the continued recon-
struction of spaces. This was accomplished by a sufficient number of staff in each learning 
environment, an arrangement for teachers’ co-negotiations, and providing autonomy for 
teachers to arrange their own schedules. In addition, changing school structures based on 
the needs of students was highly important when constructing shared vision. As a result, 
a shared vision was not seen as a top-down implementation, but rather as constructed 
through daily practices and thereby embedded in the school culture and the structures of 
the school (cf. Gislason 2010; Hirsto 2013; Woolner et al. 2018).

Methodological reflections

Through two school contexts at different stages of development, we sought to identify the 
temporal processes of change. The qualitative design and ethnographic comparison of 
these schools provided an opportunity to open views beyond a single context (Simmons 
and Smith 2017) and to extend understanding of key processes of change which could be 
suitable in different contexts. Moreover, the comparison enabled us to explore processes 
of change by constructing the time window for the first two and a half years of working 
in new spaces. This means that we could identify specific processes of change from the 
socialisation phase school, and then confirm them using narratives from the developed 
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school. Furthermore, the developed school data also provided the opportunity to examine 
how processes continued to evolve.

Because we investigated spaces through the relational and sociomaterial approach, we 
did not attempt to produce direct observations of physical spaces; rather, methods were 
selected for observing processes between social and physical space. However, the respon-
sive methods (the combination of participant observations and focus-group interviews) 
used in this study are not likely to be tested in another context or in multiple evaluations 
over time. Nevertheless, even though this study did not include students’ perspectives, the 
design with these particular methods enabled the use of multiple perspectives (observer, 
teachers and principals), which together provided an opportunity to produce a richer pic-
ture of the phenomenon (Cipriano et al. 2019; Cleveland and Fisher 2014; Newland et al. 
2019).

Limitations and future research

A limitation is that we only drew on material gathered from adults. Yet, the results were 
discussed concerning students’ agency, but the data did not include a students’ perspec-
tive or the differences between the age groups, which would be an important complemen-
tary perspective for the study. Second, change did not happen only with the flexibility of 
spaces and social processes, but individual teachers also needed to be flexible. Even though 
our study demonstrates the importance of teachers’ deep and continuous negotiations, we 
did not concentrate on individual teachers’ professional learning or their adaptation to the 
learning spaces and the teacher teams, which could have provided different information 
on the topic. Therefore, we suggest that future research could continue the investigations 
of change processes with a student perspective and study differences in these processes 
between age groups. Moreover, it would be important to concentrate on the success-
ful adaptation and professional development of teachers when moving into new spaces. 
Finally, although this research provided important evidence by comparing two different 
contexts, there is a need for further research to confirm these results in other contexts.

Conclusion

Pre-existing pedagogies or good practices as such cannot be transferred from one space 
to another, but the construction process of learning space occurred between physical and 
social (Fenwick 2012; Mulcahy et al. 2015). Therefore, the study is consistent with pre-
vious research that has emphasised the importance of social relations in change (Altera-
tor and Deed 2016; Campbell et  al. 2013; Chapman et  al. 2015; Deed and Lesko 2015; 
Mulcahy et al. 2015; Woolner et al. 2012), but complements these results by revealing the 
importance of a cyclic link between the interaction of those relations, especially when pur-
suing the maturity of change (Deed and Lesko 2015). As a result, teachers and students 
could transform, develop and construct physical spaces into learning environments for 
diverse purposes and users.

In addition, by highlighting the systemic perspective to school, this study reinforces the 
idea of comprehensive change (Gislason 2010; Hirsto 2013, 2018; Woolner et  al. 2018) 
and provides novel and detailed information on how changes in learning spaces also 
required changes in the schools’ operational cultures. Therefore, this study provides an 
applied agenda for schools to manage continued change in everyday school life. Finally, 
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it is important to note that this study focused on the schools’ internal processes, however, 
from a systemic viewpoint, it should be considered  [] also how the school is related to 
a wider environment, including homes, parents and the societal context (Newland et  al. 
2019; Woolner et al. 2012), which could not be examined in this study.
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