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It is important to 
take into account 
students’ subjective 
experiences and 
preferences for 
various learning 
situations in order 
to design enabling 
settings that  
support interaction 
and communication 
as well as focused 
work and critical 
reflection. 
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Abstract 
This paper presents a method to define an ideal learning space from a key user 
perspective. The target group, upper secondary school students in a Finnish 
city, was addressed through two online surveys. In these we sought to establish 
the features that the students considered to be most important in a learning 
space. The aim was to adapt the redevelopment of school premises to the 
users’ cultural practices. Two survey methods were employed in the surveys. In 
the first, students described in their own words what makes an ideal learning 
space. In the second, students assessed a list of 21 features using a three-point 
scale. They also assessed a list of 19 learning space factors in terms of their 
negative impact on learning. Furthermore, the students indicated the top four 
features on the list of positive impacts on learning. The three lists were then 
aligned in the analysis to discern possible discrepancies. Finally, in order to 
establish the main characteristics of an ideal learning space, the top-feature 
lists were compared to the students’ verbal descriptions of an inspirational and 
motivational learning space. 

 
Introduction  
New layers of innovation continually mould daily practices (e.g. Rogers, 1962) – 
at times to a disrupting degree. Due to the rapid adoption of mobile ICT, there 
has been an unprecedentedly rapid context change in the span of a couple of 
decades. To take one example, between 2000 and 2014, the global growth of 
Internet penetration was, according to Internet World Stats, 676.3% 
(InternetWorldStats, 2014). In many parts of the world, the growth was even 
higher. By the end of 2014, the number of Internet users is estimated to 
approach 3 billion (about 40% of the world’s population) and mobile phone 
subscriptions to reach almost 7 billion (ITU, 2014).  
 
In the midst of ICT evolution, it is clear that the entire learning landscape is 
taking on a new shape: learning situations are diversifying (Figure 1) and digital 
resources and learning environments have become part of the array (Shear et 
al., 2011; Norrena & Kankaanranta, 2012). Educators are seeking to determine 
what skills are needed in the 21st century and what kind of spatial settings best 
support their achievement (e.g. Fisher, 2005; Lomas & Johnson, 2005; Brown, 
2005; JISC, 2006; Oblinger; 2006; Smeds et al., 2010; Mäkitalo-Siegl et al., 
2010; Tenno, 2011; Savolainen, 2011; Kuuskorpi, 2012; Kuuskorpi, 2014). 
When one takes into account the scarcity of resources, advancing tool 
development, promotional marketing of new devices and issues of 
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Using a three-point 
scale, the students 
assessed a number 
of factors in terms 
of their positive and 
negative impact on 
learning. 

sustainability, the task is not a simple one. However, directions still have to be 
taken and choices made.  
 
For the time being, the trend is towards mobile tools in the 21st-century 
student’s toolkit (e.g. laptops and tablets) (Pirskanen & Tebest, 2014). In the 
strategy of the Finnish National Board of Education, one of the points is 
utilization of information technology in the upper secondary school student 
assessment and in the matriculation examination (Finnish National Board of 
Education, 2011). The new mode of taking the exam – scheduled for 
implementation in 2016 – is pushing schools either to purchase mobile tools for 
their students, or to ensure by then that, one way of another, they are available 
to students. The situation in 2014 varies from school to school and may, in the 
worst-case scenario, jeopardize equal opportunities among students 
(Pirskanen, 2014).  
 
In the redevelopment of learning spaces, a key question is to ask what learning 
is essentially about, and in which way, if any, the learning of 21st-century 
students differs from that of previous generations. From an ecological viewpoint 
(e.g. Vesisenaho & Dillon, 2013), subjective experience can be seen as the 
interface between a person and the rest of the world: people learn in their life 
situations (e.g. Kolb, 1983; Malpas, 2002; Turner, 2003; Roth & Jornet, 2014), 
independent of whether they are in natural settings or in IT-enhanced ones. 
They interact with the objects of their surroundings, they make use of the 
information available to them, they communicate and collaborate with other 
people in their cultural and virtual contexts, and they reflect and update their 
worldviews and understanding to be able to navigate further in the world. 
 
In this paper, we address learning spaces with the aim of informing spatial 
designers about the learning space features that are considered important by 
upper secondary school students in a Finnish regional context. In the following 
section, we describe a method for mapping the main characteristics of an ideal 
learning space and make some method-related observations. 
 

Mapping student views on learning spaces 
In spring 2014, we conducted an online survey of upper secondary school 
students (N = 1432) from three schools in a Finnish city. The survey was 
motivated by a redevelopment project of their future school premises. The aim 
was to inform spatial designers about the students’ views on learning spaces 
and thereby to anchor the design in general design principles and in human 
factors (e.g. Vitruvius, 1998; Dix, 2003; Gee, 2006) as well as in specific 
technical requirements (e.g. Stormi, 2010; Törnblom, 2013) and local cultural 
practices, particularly the perspectives of the spaces’ key users – students and 
teachers. 
 
We designed a questionnaire to assess the various features of learning spaces. 
Along with classical design principles and design principles for human–
computer interaction, we were informed by the results from our preliminary 
survey of a larger group of upper secondary school students (Lievonen et al., 
2014). In that previous survey, informants described the characteristics of an 
ideal learning space. In the data analysis, we paid particular attention to 
adjectives such as good, suitable and sufficient, and to expressions such as 
enough, not too (much of) something. Furthermore, we noted the frequencies of 
the most commonly used adjectives. With these results we could outline a list of 
characteristics for further investigation. 
 
In the second survey, three multiple-choice questions were used to assess 
various characteristics of a learning space and an open question was used for 
describing characteristics of an inspirational and motivational learning space. 
First, we sought to capture what characterizes an ideal learning space through 
a positive lens: the informants assessed a list of 21 characteristics of a learning 
space in terms of whether or not they supported their learning. In the 
assessment, a three-point scale was employed (1 = not at all; 2 = to some 
degree; 3 = to a great degree).  
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Figure 1. Learning situations 
differ in terms of space, 
participants, processes and tools. 
They include individual work, 
teacher–student interaction and 
student–student interaction, group 
work and one-to-many 
communication (when the teacher or 
a student is addressing the whole 
class). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 

   
 
 
Similarly, we asked the informants to assess a second list of 19 features using 
a negative lens, that is, whether or not a particular feature made learning more 
challenging. This task yielded a characterization of the features from the 
opposite perspective. 
 
In the next step the informants, using the 21-term list of learning space 
characteristics, defined what they considered to be the top four characteristics 
of an ideal learning space. A third ranking list was composed of the individual 
top-four sets. We then compared the three ranking lists to see if they yielded 
similar outcomes.  
 
In order to articulate the terms in a way that was more relevant to spatial 
design, we classified them into four baskets:  
 

 spatial  

 sensory  

 social  

 instrumental  
 
The spatial basket included metric features (e.g. volume, access, route, 
distance and layout). Air quality, temperature, visibility (lighting) and audibility 
(soundscape) belonged in the sensory basket. The social basket included 
teacher–student interaction, instructional methods, group size, number of 
students in the school, school atmosphere as well as the calm/restlessness and 
tidiness of the place. The instrumental basket included equipment, the quality 
and reliability of tools, and practical and ergonomic considerations regarding the 
desks and chairs. 

 

 
 
Figure 2. Word clouds of prevalent characteristics of an inspirational and motivational 
learning space. Left: The most common terms from the male students’ descriptions. Right: The 
most common terms from the female students’ descriptions. 

 
Furthermore, the students described an inspirational and motivational learning 
space in their own words. We combined the individual descriptions into a text 
corpus and used Wordle to create a word cloud for picking out prevalent terms 
from their descriptions. Due to the grammar of the Finnish language, however, 
we first had to edit the text corpus using only the nominative case and either the 
singular or plural form of the words. 
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We made separate word clouds of the male students’ and the female students’ 
descriptions in order to check for possible gender differences in the descriptions 
(Figure 2).  
 
In addition to the above, we coded thematic passages of the informants’ 
descriptions and, drawing on them, created what we called a polyphonic 
description. In this description we sought to cover, in a rich but systematic way, 
the main points mentioned by the students. The description included metric and 
human sensory requirements, a basic concept (i.e. a floor plan), basic 
requirements for the furniture and tools, instructional methods of preference, 
expectations for teacher–student interaction and social atmosphere in the class, 
and general feel-good factors concerning the settings for learning. The 
polyphonic description provided an additional, ethnographically informed tool 
that enabled a comparison of the outcomes obtained in multiple ways.  

 

Method-related observations  
We used multiple ways to illustrate what features the students considered to be 
important for a learning space. An overall ranking of the features supporting 
their learning was created from the data collected through a positive lens, and a 
second ranking was made based on the data from their top-four choices. An 
overall ranking list of the factors that complicated their learning was based on 
the data collected through a negative lens. Aligning the three lists made 
possible differences visible. 

 
The list we used in the survey for assessing the characteristics of a learning 
space included different types of phenomena (i.e. physical, functional, 
perceptual and social). We therefore ended up dividing the terms into four 
baskets. Another set of illustrations was based on individual baskets (Figure 3). 
It is easy for a spatial designer to understand a physical classroom, but social 
features such as teacher–student interaction or instructional methods imply 
many aspects that go far beyond spatial expertise.  
 

 
 

Figure 3. Students’ views on spatial factors’ impact on their learning.  

 
To take an example, Figure 3 illustrates the students’ ranking of spatial factors 
that impact learning. (The features of the spatial basket at the bottom imply 
terms such as area/volume, concept, distance, circulation, navigation.) In the 
students’ assessment, convenient distances between different learning spaces 
and sufficient space were ranked highest in terms of positive impact on 
learning. From such cases spatial designers can easily derive user-based 
design instructions. The case is, however, different when social features are 
concerned: if the impact of instructional methods on learning is ranked highest 
in that category, how to translate that into spatial terms? In such a case, the 

0 % 50 % 100 %

Barriers to access

Too cramped / too open space

Navigation difficult in the building

Distances too big btw learning
spaces

Navigation easy in the building

Easy to move around

Enough space
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learning spaces
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We drew on 
qualitative data to 
create a polyphonic 
description of an 
ideal learning space.  
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combined expertise of spatial designers, educators and students is required. 
Instructional methods cover three areas in a communicative situation: 
distribution of people and objects in the spatial setting, patterns of interaction 
and tool use. They are therefore a multifaceted issue from the spatial design 
perspective. Educationalists know the state of the art in their field and survey 
new research findings, so they can bring wider domain-specific information into 
the design process. It should also be clarified among the stakeholders where 
the emphasis lies: on the current users’ preferences and the appeal of different 
methods to users, on the research findings from learning outcomes, or on both. 
The current informants use the facilities for only three to four years, and the 
next cohort’s practices and preferences may already differ significantly, as can 
be judged from the rapidly changing trends in, for example, the use of ICT.  
 

 
 
Figure 4 The impact of spatial factors on learning, organized in pairs positive / negative 
impact. The assessment of the impact on learning was categorically higher through the positive 
lens than through the negative one. 

 

In Figure 4, we have organized spatial features in pairs in order to make visible 
possible differences in assessing a factor through a positive lens vs. assessing 
a factor through a negative lens. Without going further into the results, it is only 
noted in this paper that the impact of factors on learning was categorically 
assessed to be greater using the positive lens than when using the negative 
one. 
 
Two further sets of illustrations were drawn. The first one was gender based. 
Even though the percentage of male students was much smaller than that of 
female students (39% vs. 61%) among our informants, we wanted to see if 
differences appeared between the two sets of data. As mentioned before, we 
performed a similar check with the data from the verbal descriptions of an 
inspirational and motivational learning space. 
 
The other set of illustrations was based on different learners. In this set we also 
wished to show possible differences between learner groups. Because our 
survey included a question concerning the preferred way of learning (students 
chose from a list of six options: autonomous study / attending lectures / study in 
pairs / group work / distance learning / studying in a large group), we were able 
to draw different group-based preference profiles among the students. 
 
Having collected and analysed our data, it is now possible to make 
comparisons with recent research literature on the qualitative aspects of 
learning environments. Currently, a body of research literature is available on 
technical aspects such as air quality (e.g. Stormi, 2010; Törnblom, 2013), but 
because human well-being is the topic of the 6th Annual Architectural Research 
Symposium, we should also point out a study on the significance of aesthetics 
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for learning environments (Lönnroth, 2014) as well as studies on 
inquisitive/innovative space (Nevari, 2013; Oksanen & Ståhle, 2013).  

 

Concluding remarks 
Multiple perspectives – often conflicting ones – have to be successfully 
interwoven in order to implement ideal settings for learning. The methodological 
aim of this paper was to illustrate user requirements for spatial design from the 
perspective of a particular role, in this case from the student perspective in a 
Finnish context. As educational systems rely to a great degree on teacher–
student interaction, the other role perspective to focus on would be that of the 
teachers. 
 
Depending on the stakeholder perspective and the level of analysis, the 
emphasis and granularity change. Spatial design questions that are relevant at 
the grass-roots level relate to spatial existence, information space, interpersonal 
communication and interaction, and tool use. Student experience informs 
spatial design in the contextual factors that are considered to be important by 
the learners themselves. However, these experiences do not tell us whether or 
not such settings yield good learning outcomes, too. Each curriculum has 
particular goals and criteria for learning outcomes. For educational bodies, the 
effectiveness of the settings in supporting the students’ achievements is an 
important issue; therefore, they closely monitor the outcomes. However, a study 
on the impact of spatial settings on learning outcomes requires different 
methods. Facilities management, among other groups, is interested in macro-
level issues and indicators. For instance, efficient use of space is among its 
practical concerns.  
 
Overall, the method we applied in our study has supported the development of 
a number of user-centred specifications to inform the spatial design of future 
settings for learning. Based on our experiences, the method appeared to be 
promising. It would, however, require adjustments in future cases. For instance, 
more items could be included in the assessment list. In addition, as ICT use 
diversifies and extends learning situations beyond school buildings, spatial 
navigation, spatial control, interpersonal communication and collaboration have 
to be considered in the much more complicated condition of hybridization. 
Another interesting direction would be to apply the same method to learning 
environments in different countries as well as in different educational and 
cultural contexts in order to gain commensurate data on student perceptions of 
the criteria for ideal learning spaces. 

 

Acknowledgements 
The authors wish to express their sincere thanks to the following people: 
Research Professor Marja Kankaanranta and Professor Pekka Neittaanmäki 
from the Faculty of Information Technology at the University of Jyväskylä; Dr 
Mikko Vesisenaho from Agora Center; Mr Erkki Kumpulainen, Property 
Manager of the Jyväskylä Educational Consortium (the body funding this 
research); the heads of the schools concerned; and all the students who 
participated.  

 

References 

Brown, M. 2005. Learning Spaces. In Oblinger, D. G. & Oblinger , J. L. ed. 
Educating the Net Generation, 12. Boulder, Colo.: EDUCAUSE. 
 
Dix, A. 2003. Human-Computer Interaction. London: Pearson, Prentice Hall, 
Inc. 

Finnish National Board of Education, 2011. Learning and Competence 2020. 
Strategy of the Finnish National Board of Education (FNBE). Available through: 
http://www.oph.fi/download/135542_learning_and_competence_2020.pdf 
[Accessed 02 Sept 2014]. 

Proceedings of the 6th Annual Architectural Research Symposium in Finland 2014 
Article 

242

http://www.oph.fi/download/135542_learning_and_competence_2020.pdf


 
 

Fisher, K. 2005. Linking Pedagogy to Space. Proposed Planning Principles. 
Department of Education and Training, Victoria 

Gee, L. 2006. Human-Centered Design Guidelines. In Oblinger, D. G. Learning 
Spaces, 10.1-10.13  

InternetWorldStats, 2014. World Internet Usage and Population Statistics. 
December 31, 2013. Available through:  
http://www.internetworldstats.com/stats.htm [Accessed 05 Sept 2014]. 
 
ITU Press Release, 2014. ITU releases 2014 ICT figures (05.05.2014). 
Available through: 
http://www.itu.int/net/pressoffice/press_releases/2014/23.aspx#.VAW_phDisf4  
[Accessed 02 Sept 2014]. 
 
JISC, 2006. Designing Spaces for Effective Learning: A guide to 21

st
 century 

learning space design. HEFCE 

Kolb, D. A. 1983. Experiential Learning: Experience as the Source of Learning 
and Development. London: Prentice Hall, Inc. 

Kuuskorpi, M. (Ed.) 2014. Perspectives from Finland – Towards new learning 
environments. Finnish National Board of Education. Publications 2014:1 

Kuuskorpi, M. 2012. Tulevaisuuden fyysinen oppimisympäristö. 
Käyttäjälähtöinen muunneltava ja joustava opetustila. Turku: Turun yliopisto.  

Lievonen, M., Kinnunen, P. & Kankaanranta, M 2014. Student Views on Ideal 
Learning Space: a Case from Upper Secondary Education. In World 
Conference on Educational Multimedia, Hypermedia and Telecommunications 
(pp. 511-514). Chesapeake: Association for the Advancement of Computing in 
Education.  

Lönnroth, L-M. 2014. Esteettisen oppimisympäristön merkitys. Tampereen 
ammattikorkeakoulu.  

Mäkitalo-Siegl, K., Zottmann, J., Kaplan, F. & Fischer, F. (eds). 2010. 
Classroom of the Future: Orchestrating Collaborative Spaces. Technology 
Enhanced Learning. SensePublishers. 

Malpas, J. 2002. The weave of meaning: Holism and contextuality. Language 
and Communication, 22(4), 403-419 

Nevari, J. 2013. Oivaltamo: avautuva oppimistila.  Lahden ammattikorkeakoulu. 

Norrena, J. & Kankaanranta, M. 2012. Innovatiivinen opetus ja oppiminen: 
koulutuksen kehittyvä ekosysteemi. Kansainvälisen ITL-tutkimuksen toisen 
tutkimusvuoden tuloksia. 

Oblinder, D. G. & Oblinger , J. L. ed. Diana G. Oblinger.  Educating the Net 
Generation, 12. Boulder, Colo.: EDUCAUSE. 
 
Oblinger, D. G. 2006. Learning Space. Educause. 

Oksanen, K. & Ståhle, P. 2013. Physical environment as a source for 
innovation: investigating the attributes of innovative space. Journal of 
Knowledge Management, 17 (6), 2013, pp. 815-827 

Pedersen, S., Malmberg, P., Christensen, A. J., Pedersen, M., Nipper, S., 
Graem, C. D., & Norrgård, J. (Eds.). (2006). E-learning Nordic 2006: Impact of 
ICT on education. Copenhagen: Rambøll Management. 

Pirskanen, A. & Tebest, T. 2014. Suurin osa lukiosta vaatii tai suosittelee omaa 
kannettavaa. Available through: 

Proceedings of the 6th Annual Architectural Research Symposium in Finland 2014 
Article 

243

http://www.internetworldstats.com/stats.htm
http://www.itu.int/net/pressoffice/press_releases/2014/23.aspx#.VAW_phDisf4


 
 

http://yle.fi/uutiset/suurin_osa_lukioista_vaatii_tai_suosittelee_omaa_kannettav
aa__katso_kuntasi_lukion_tilanne/7444790 [Accessed 02 Sept 2014]. 
 
Pirskanen, A. 2014. Opetushallitus myöntää lukiolaisten epätasa-arvoisuuden. 
Available through: 
http://yle.fi/uutiset/opetushallitus_myontaa_lukiolaisten_epatasa-
arvoisuuden/7446806 [Accessed 02 Sept 2014]. 
 
Rogers, E. M. 1962. Diffusion of Innovations. Glencoe: Free Press. 

Roth, W-M. & Jornet, A. 2014. Towards a theory of experience. Science 
Education, 98, 106–126 

Savolainen, A. 2011. Yläkoulun oppimistilat: Muunneltavia ja funktionaalisia 
tilaratkaisuja oppimistiloihin. Kuopion Muotoiluakatemia Tuotemuotoilu 
Opinnäytetyö 3035/2011 

Shear, L., Gallagher, L. & Patel, D. 2011. ITL Research 2011 Findings: Evolving 
Educational Ecosystems. SRI International. 

Smeds, R., Krokforos, L., Ruokamo, H., & Staffans, A. (toim.) 2010. 
InnosSchool –välittävä koulu: Oppimisen verkostot, ympäristöt ja pedagogiikka. 
Aalto-yliopiston teknillinen korkeakoulu. SimLab Report Series 31, 13–14 

Stormi, H. 2010. Koulujen sisäilmatutkimus: Sisäilman mikrobit, 
mikrobitoksisuus ja kuidut. Mikkelin ammattikorkeakoulu. 

Tenno, T. 2011. Surffaajat ja syventyjät: verkko-oppimisympäristön 
pedagogisen rakenteen ja opiskelijoiden toimintaorientaatioiden tarkastelua. 
Lapin yliopisto. 

Törnblom, K. 2013. Tarpeenmukainen ilmanvaihto luokkatiloissa. Metropolia 
Ammattikorkeakoulu. 

Turner, P. 2005. Affordance as Context, Interacting with Computers, 17 (6), 
787-800 

Vesisenaho, M. & Dillon, P. 2013. Localising and contextualising information 
and communication technology in education: a cultural ecological framework. 
Pedagogy, Culture & Society, 21(2), 239-259 

Vitruvius, 1998. The ten Books on Architecture. Dover Publications. 

 
 

 

 

 
  

Proceedings of the 6th Annual Architectural Research Symposium in Finland 2014 
Article 

244

http://yle.fi/uutiset/suurin_osa_lukioista_vaatii_tai_suosittelee_omaa_kannettavaa__katso_kuntasi_lukion_tilanne/7444790
http://yle.fi/uutiset/suurin_osa_lukioista_vaatii_tai_suosittelee_omaa_kannettavaa__katso_kuntasi_lukion_tilanne/7444790
http://yle.fi/uutiset/opetushallitus_myontaa_lukiolaisten_epatasa-arvoisuuden/7446806
http://yle.fi/uutiset/opetushallitus_myontaa_lukiolaisten_epatasa-arvoisuuden/7446806



