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Résumé : Ce chapitre recense les variables et les facteurs les plus déterminants pour étudier 
l’architecture scolaire et les formes des espaces d’enseignement apprentissage à travers une 
revue de littérature en utilisant les méthodes de la textomètrie. Notre corpus est composé 
d’articles du Journal of Learning Spaces et des publications de l’OCDE de 1997 à 2022. Les 
résultats montrent une instabilité des variables et facteurs étudié tout au long des années.  
 
Summary: This study investigates the most determinant variables and factors to study the 
design of learning and teaching spaces through a literature review using the methods of 
textometry. The corpus of the study comprises articles from the journal of learning spaces and 
publications by OCDE from 1997 to 2022. Results show that the variables and factors mobilized 
by researchers vary significantly from one year to another among authors and organizations.  
 
Keywords: school architecture, learning spaces design, learners and teachers’ well-being 
 

1. INTRODUCTION 
 
The study of spatial aspect of schools has been left to architects for a long period (Châtelet, 
1999). On the other hand, the making of the teaching spaces has always been tightly linked to 
the political decisions and the economic context (Derouet-Besson, 1998). However, the 
pedagogical aspect could not be totally ignored. Thus, the practices labeled as “modes” were 
the roots of the first attempts to think of the design of the learning and teaching spaces in 
schools as a pedagogical decision (Lainé, 1996). The mutual mode, the simultaneous mode, as 
the semi-simultaneous mode had each their own design and organization in line with their 
methods and needs. Different thinkers and educators, such as La Salle (1720) and (Jomard, 
1816) were distinguished as the frontrunners and pioneers of the traditional designs of 
learning and teaching spaces. The enforcement of the Guizot Act  (Loi sur l’instruction primaire 
- Loi Guizot, 1833), was a pivotal moment in the process. In the early 20th century, there was 
a shift of concern toward a more hygienic approach to learning spaces which first appeared in 
Germany before making its way to France (Schneider, 2004). The first international congress 
of outdoor or open-air schools was held in Paris. (Premier congrès international des écoles de 
plein air - Archives de Paris, s. d.) The frontliners of this movement were mainly health 
specialist and architects namely Bechmann, & Marchoux (2017) who published together a 
guide with hygienic and building instructions for open-air schools.  Later, the concern about 
the capacity of schools to receive all students who are old enough to get education became 



CARNETS DE LABORATOIRE Revue de littérature 

LABORATOIRE BONHEURS NDIAYE 132 

the driving force. That situation was triggered by two major acts in the history of education in 
France : the Ferry act (1882) making school free and compulsory and the Haby act published 
in 1975 (Loi n°75-620 du 11 juillet 1975 relative à l’éducation, 1975.) The pedagogical aspect 
started to be properly taken into account after the publication of  the Deygout bulletin (1978) 
in which the author attempts to draw a consistent relation between  space design and 
pedagogical benefits.   
 
From the late 20th century, educationalists such as Pavlov & Le Ny (1963), Bruner (1966), 
Freinet (1969), Piaget, (1977),  Lev Vygotsky (1994) and their colleagues developed learning 
theories which give different roles to the environment in which the learning is taking place. 
Each of these theories offers a new understanding of learning spaces. Thus, a close look on 
the evolution of school learning spaces offers a view of a timeline on which pedagogical 
theories, legal frames, political motivations and socio-technical consideration interact 
simultaneously or successive to build the best form of learning and teaching spaces 
(Barthelemy & Jeannin, 2019).  
 
In this paper, we will set the theoretical framework for the study of learning spaces. Then, we 
will propose a review of the most significant works in the field. Following that, we will study 
how the learning spaces are approached by educationalists and political institutions through 
the analytic comparison of a corpus composed of publications from the journal of learning 
space and a corpus of articles from OCDE publications. The presentation of the results will 
provide us with the necessary material to sustain our discussion and put forward some 
recommendations.  
 

2. THEORITICAL FRAME 
 
In this study we are going to analyze the notion of learning spaces as addressed by the two 
institutions mentioned in the introduction (The journal of learning spaces et l’OCDE). The 
choice of our approach can be justified by the fact the relation between people, institutions 
and knowledge can be scanned through the discourses of the mentioned part-takers. 
(Chevallard, 1988). In fact, the evolution of the relation between knowledge and institutions 
can be explained by the referencing that the latter operate on the knowledge it produces and 
the general knowledge.  
For this reason, among others, we will use the principles of textmetrics to verify and challenge 
our first impression about the situation of researchers in the field of learning spaces studies. 
As part of this project, we are going to provide some recommendations based on the analysis 
of the corpus using the theoretical framework explained in this section.  
 

2.1 A brief story of the practice 
The practice which is known today under the name textometry was born in France in 1970 
from Guiraud and Muller who were the first to publish research about the statistical analysis 
of texts focused on the quality of the vocabulary used in the corpus. Walking on the path of 
these pioneers, Benzécri introduced the factorial analysis and the classification inherited from 
the methods used in domain of data analysis. Thanks to this technique, it was, then, and is still 
possible to generate graphics and various types of representations of the words of a corpus 
according to their affinities or their disconnection (Pincemin, 2008). With the development of 
the techniques and the technologies involved in the activity, programs were able to perform 
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more tasks and take in charge further parameters. They became capable of counting the 
words based on their nature, their repartition within the collection of texts in a given corpus. 
Furthermore, they became proficient in describing the linguistic and textual pattern such as 
the morphosyntax, the textual syntax etc.)  (Pincemin, 2020). The term textometry started to 
be more used in the communities or researches along with the term logometry to refer to 
these practices consisting of conduction statical analyses on textual corpuses. In addition, the 
practice of textometry is sustained by a certain number of concepts.  
 

2.2 Concept and application 
Pincemin (2020) considers the concept of textometry as “a methodology which covers a large 
scope of analyses in coherence with the textual corpuses in the domain of the humanities and 
social sciences.” But she warns the researchers about the paramount importance of human 
judgment in the matter. The machine does not provide answers. The results of the analysis 
are not definitive scientific conclusions. They only provide information for the author to 
decode in the light of the context. On this remark, the point of Rastier (2011) is of great 
relevance as he states that the automated operations in the software must be considered as 
“moment of suspense for the interpretation”. That step of interpretation is vital for the sake 
of the rigor required by science but also for the cultural and semantic dimension of the 
process.  We find this assertion very meaningful and very eye-opening. We can think of a 
detective series in which the latter gathers clues and evidence. There is always the scene when 
the other characters and the suspects gather and listen to the reasoning, the account and the 
interpretation of the detective based on the collected evidence to give his verdict and reveal 
who committed the crime. This perfectly illustrates the point of Rastier about textometry. In 
the framework of textometry, the repartition, the frequencies, the similarities and other 
statistical data are clues for the investigator. Actually, looking into the text through the 
prospect of the elements mentioned just before is to make the hypothesis that words and 
occurrences have identities of their own. Besides, the analysis of Reinert can give precious 
information about the evolution of a word, a theme or a concept. It is also possible to analyze 
the sub-corpus and compare its differences and irregularities vis-a-vis the primary corpus 
(Rastier, 2011). In addition, the concordances analysis can help understand the regularities of 
some constructions in the corpus, the analysis of the specificities allows us to evaluate the 
quantitative variations of use between the different subparts of a corpus and the factorial 
analysis of the correspondences makes it possible to obtain a global and synthetic visualization 
of the main dimensions of the contrasts that structure the corpus (Lebart & Salem, 1994). 
Another important asset of textometry is the possibility of limitation which allows to track the 
occurrence of the forms from the root of the word and this gives a wider view on the relations 
in the corpus (Geffroy & Lafon, 1982). Likewise, Textometry gives a vast scope of analysis and 
many levels of interpretation by taking into account synonyms and polysemy. This way the 
researcher can include contextual and linguistic aspects such as the implicit part of the corpus 
(Carbou, 2017). 
 

2.3 Parameters and precautions 
In the first place, the methods of textmetry are not primarily designed for small corpuses. They 
are more relevant for analyzing corpus with a large number of texts. (Pincemin, 2020). it is 
important, nevertheless, for the researcher to know the corpus he is working with. He should 
also choose carefully the texts which compose the corpus. Quantity must not be the only 
criterion. The researcher has to give critical attention to the quality of the texts. Plus, the 



CARNETS DE LABORATOIRE Revue de littérature 

LABORATOIRE BONHEURS NDIAYE 134 

corpus must not be too big (Geffroy & Lafon, 1982). The analysis of the occurrences of a word 
is a significant material for researchers but it is necessary to bear in mind that there must be 
some caution for a word can have different meanings depending on the writer and the 
context. For example, the French word “ombre” has different meanings depending whether 
it is from Baudelaire or Hugo (two French poets). It may be also be useful to ignore the 
ambiguous units in order to have a more readable/ doable corpus (Guiraud, 1960).  
 
The analysis of the corpus is a continuous process. The researcher needs to adjust all along his 
studies. At the end, the result will always be partial with flaws. Even if the pursuit of perfection 
must be the motivation. The results of the analyses from the software are never perfect for 
the corpus itself will bear some flaws. However, these imperfections do not invalidate the 
conclusions of the research (Pincemin, 2012, 2020). Besides, a particular attention must be 
given to the interpretation of the results in order not to fall into obvious results. A good way 
for that is to look for disruptions, irregularities and unexpected events (Geffroy & Lafon, 1982). 
Though it is possible to come up with findings already demonstrated in other studies, we can 
still go further by extending the scope of analysis which will provide more factual evidence. 
 

3. PROBLEMATIC OF THIS STUDY  
 
The researchers working on the question of learning spaces adopt very diverse approaches 
resulting in different forms of publications. The methods in use range from historical, 
analytical, projective, policy-directed, health-oriented, learning-centered, and so on and so 
on. It goes without saying that a researcher can have many different approaches from one 
study to another. Still, it is relevant to question the way this approach developed. In other 
words, we could ask the following questions. Is there an established approach in the study of 
learning spaces? Can we identify a largely shared focal point in this field of study? What 
variables and factors are investigated by the authors of the articles in the journal of learning 
spaces and OECD?  The first has an academic status and the second holds a political position. 
Nonetheless, both are international and multidisciplinary. For these reasons, we think they 
will provide us with reliable, sound and significant material to carry out a useful and timely 
study. 
 

4. METHODOLOGY  
 
In this section we will explain the methodology we used to collect and analyses the data in our 
corpuses. 
 

4.1 Data collecting method 
In this study, we used two methods to collect data. The first one was applied to the corpus 
comprising the articles from the Journal of learning spaces. All the volumes are available on 
the website of the journal.  First, we exported the references of all the articles of the journal 
in Zotero from the first volume to the last (2012-2021). Then, we exported the references from 
Zotero to a CSV format. For both corpuses, we needed to complete some keywords (when not 
provided in the metadata of the articles) from our own reading, often using the words in the 
title or in the abstracts when available.  At the end, we collected 524 tags (186 OECD, 338 JLS), 
275 authors (68 (identified) for OECD and 207 for JLS) and 183 articles (80 for OECD and 104 
for JLS).  The choice of the articles for OECD was based on some criteria. Indeed, we used a 



CARNETS DE LABORATOIRE Revue de littérature 

LABORATOIRE BONHEURS NDIAYE 135 

first set of references collected by Jeannin. Then we selected those which were documented 
enough (author name, published from 2012 onward, using words related to school space).   
It is interesting to note that previous studies in the field of learning spaces have mostly 
adapted a literature review approach but the originality of this work we conducted is to use 
the emerging methods of textometry. For instance, Barret and al. thought that gathering a set 
of studies in the area of school architecture and learning could help reach a better 
understanding of the implications of the subject. In their report divided into 6 chapters 
without taking into account the one dedicated to the conclusion and discussion, the 
multidisciplinary and transnational research team endeavors to give a wide range of evidence 
which sustain that school infrastructure has an impact on learning. Their work was a sort of 
review of relevant studies by other researchers, a kind of a bibliographical reference in the 
topic.  The primary material of the study was a bunch of “129 publications devoted to the built 
environment of schools (including academic articles, research reports, books, and 
monographs)”. The researcher intended to produce a “thorough” study. To do so, they 
selected the publications containing the most reliable and sound empirical evidence. The 
diversity in the type of publication in their primary corpus is good evidence of the variety of 
approaches and works on the topic. The transnational aspect of the corpus and the members 
of the research team can be explained by the fact that this review was supported by the World 
Bank Group. For the same reason, it is not surprising to find an important analysis of the 
economical implementation of the adaptation of learning architectures. Besides, alongside 
the question of students' needs and performances, the optimization of the investments holds 
a prominent position in the review. On that particular aspect they sustain that “The evidence 
presented in this report shows that a wider range of salient factors can be addressed for the 
same amount of expenditure.” (Barrett et al., 2018, p. 16). This remark is not a reproach but it 
shows how the approaches can be determined or at least influenced by the context in which 
the study is conducted and the stakeholders. In addition, the guiding questions Barrett and his 
colleagues addressed show, if need be, how varied the areas of study and focal points can be. 
As a matter of fact, the team phrased the five following guiding questions:  
 
• First, do all children actually have access to a place at school? 
• Second, do the school buildings provide a safe and healthy environment? 
• Third, are the learning spaces optimally designed for learning? 
• Fourth, does the school’s design facilitate pedagogy and community engagement? 
• Fifth, how can the school infrastructure be developed in a sustainable way? 
(Barrett et al., 2018, p. 20) 
 
These guiding questions are respectively linked to the questions of  
• The accessibility of the school 
• Safety and health 
• Optimal spaces for learning 
• Synergy with the pedagogy and community 
• The effective implementation of the school project. 
The conclusions of the reviewing team put forward a clear relationship between the physical 
setting and the natural environment on the five points mentioned above. All the more, the 
nature of the work (review) could lead a non-specialist reader to think that it is a definitive 
and final statement, it might be the reason why the authors felt the need to point out that 
their work stands for a starting point meant to ignite further studies as they write “However, 
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further studies are needed to explore what kind of spaces are best for learning in different 
disposition and size pedagogy and space at large scale”(Barrett et al., 2018, p. 17) such studies 
need to examine indoor environmental quality taking into account air quality and dampness. 
The review also spots the need for managerial actions such as organizing training session for 
teachers on the methods and practices to optimize learning spaces in order to take full 
advantage of the space and improve students' health and learning which would be a key asset 
for a successful educational system. This vision is in line with the findings of Jeannin and 
Barthelemy as well as the those of Barrett and al. who identified the need for multi-
stakeholder studies and actions to meet the challenge of performing a successful transition of 
the learning spaces and school architecture.  
 

4.2 Method of analysis 
Following the collecting of the data, we exported and aggregated the CSV file from Zotero 
containing the bibliographic meta-data using a google-sheet file. The primary file comes with 
a lot of meta-data that we did not need for the current study. For this reason, it was necessary 
to organize the document to make it to be usable. After the aggregation we ended up with 
the following grid for our first analysis on the abstract.  
 

 
Figure 1 : Preparation of the google-sheet for iramuteq analysis) 

 
The content of the copy was pasted on an open-office document with the “paste special” 
function. The double tabulation at the end of the grid in yellow was replaced with a line break 
using the search and replace function. The tab between the two variables (*date and *volume) 
was replaced by a blank space. Thanks to these operations our file was ready for the textual 
analysis. The column « *them_ID_ART » is the identification key of the article and is comprises 
the year of publication, the volume, the number of the issue and the order in the database. In 
short, it allows us to easily identify the article in the database. This step was a requirement 
before the analysis could be performed in Iramuteq.  

 
To start with, we conducted textual analyses on two levels. In the first step, only the abstracts 
were used. We set the parameters by labeling the words and selected only nouns and verbs 
as active forms. We made that choice after we having tried many different settings which 
included adjectives, adverbs and other word classes. But those settings didn’t provide sound 
results. This step allowed us to have a first sight of the concepts which were prominent in the 
Journal of learning spaces. Then, we used the statistical analysis to describe the corpus 
(number of elements, repartition …), the specificities. An AFC analysis was conducted to 
investigate the classes of words, the evolution of the concepts along the years and their 
importance in the corpus. We also used the Reinart analysis to visualize the way the concepts 
are clustered and regrouped in classes. Finally, we performed an analysis of similitude to 
investigate the interaction between the concepts and the classes in the corpus.  In the second 
step, we performed the same analyses on ten articles using their whole contents. Then, we 
extended the analysis to all the articles.  In all these previous analyses we used the date of 
publication and the volume as variables. In the next step we included the authors as an 
independent variable. At this level, we focused our analysis with articles from the most regular 
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authors in terms of publication along the years. These authors were identified by generating 
a network visualization in Gephi which shows the links between authors and years.  
 
In the second level of analysis, we used the whole contents of all the articles in the journal of 
learning spaces. The results of the analysis of the abstracts alone were compared to the results 
of the analysis of the whole content of articles to verify if we would end up with the similar 
results. Having a similar result would mean that abstracts are sufficient to perform a reliable 
textual analysis.  After this work, we set ourself to understanding the relations between the 
contents of the publications and authors through keywords attached to the articles. The first 
step was to apply a textual metric analysis with Iramuteq. The analysis provided information 
about the number of times keywords are used and how central they are in the corpus. 
Although, it is important to mention that such an analysis doesn’t provide information about 
the relation between keywords, years of publication, article and authors. Still, it can give an 
accurate overall view of the most and least critical concepts in the publications. We also 
visualized the links between the authors, the articles and the keywords using Gephi. For this 
analysis, we also needed to applied a specific organization of the data. Each author and 
keyword were individually associated with an article. That analysis and visualization provided 
information about authors involved in different articles, keywords used by different authors 
and articles. The visualization of that network and relations was made possible by the edges 
table containing the source, the target and the type of relation. On the other hand, we needed 
to create a nodes table which contains the labels and the Classes (keywords, articles, authors). 
This table also contains the metadata which are details people can view when the visualization 
is published online or using a local server.  
 
The visualization in Gephi was produced with undirected nodes and the modularity and degree 
statistics were activated. The links were visualized by modularity class and the nodes by 
degree. The same procedure was used to analyze the relation between references in the 
articles, the articles and the authors.  The model of the identification provides another level 
of studies because it contains the information about the year which will also be included in 
the interpretation of the results.  The Gephi gexf.js file was used to put the results online using 
a MAMP server. This allows us to navigate through the visualization. Thanks to the meta-data 
in the Edges file, we can access valuable information on each article (author, summary, 
keywords, cover …).  
 
To go further in the analysis, we selected 10 of the articles with the highest number of links 
and we applied the same visualization parameters. But for this time, we replaced the 
keywords with the references of the articles to verify if there were largely shared references 
in the corpus. The same operation was extended to all the articles of the journal. This analysis 
was completed with a textual and a statistical analysis of the tags in Iramuteq. Thus, we 
conducted a frequency analyses, a multiple frequency analysis, and a prototypical analysis of 
the tags. Then, the results were interpreted in relation with findings from the outputs from 
generated using Gephi.  
 
It is necessary to point out that, in the OECD corpus, the authors were replaced by the 
countries. This choice derives from the observation that some articles do not have nominative 
authors. Moreover, as the OECD has an international scope, we thought that considering the 
countries was more relevant. Another difference is that we had publications in two different 
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languages (English and French). To address this specificity, we performed all the analyses 
separately according to the language except for the AFC analysis which we conducted 
considering the publications in English only at the first place. We, later, added the French 
publication and conducted the AFC again. This strategy was chosen to have an internal 
comparison between the French and English literature in the organization. As for the 
visualization of the relations with Gephi, we used the same variables (keywords, articles, 
authors). When it comes to the final part of our research methodology, we interpreted each 
result within the context of production of the corpus studied. This first step allowed us to have 
the necessary material and understanding of both sources to carry out a comparison between 
the two institutions.  
 

5. RESULTS 
 
In this section, we will successively present the results from the JLS corpus and the one from 
OEDC publications. 
 

5.1 Journal of Learning Spaces  
The visualization of the relations between the authors, the articles and the tags, displayed a 
very disparate distribution of the vocabulary and the variables used by the researchers. There 
are many keywords that are associated with one article only. The clustering has formed 63 
communities out of 338 tags, 207 authors and 103 articles.  We could identify no significant 
community within the authors, the tags or the articles.  That finding suggests that the 
researchers work on different variables and concepts.  
 
This observation must be nuanced knowing that some tags can be very close in meaning. For 
instance, the tags “active learning classrooms” (used in 2 articles), “active learning space” 
(used in 4 articles) and “active learning” (used in 4 articles) could refer to the same concept. 
The same caution is necessary with the tags written in singular in some articles and in plural 
in others. We also have key words used with adjectives such as “informal learning space”. So, 
this analysis takes into account the exact tags.  Despite these necessary precautions, the 
number of relations remains very low given the number of variables. For example, the tag 
“active learning classrooms” which is one of the most shared between articles is present in 5 
articles only which is very few. In the same way, the tag “active learning” is shared by only 4 
articles and is one of the most transversal in the corpus. The sum of the number of times these 
two tags are used in different articles is 9 times which is still low. These two tags were 
exclusively used in 2020 and 2021 which means that they have gained ground during this 
period. In the same way, the tag “learning environment” is associated with 3 articles in 2016 
whereas “learning space” is present in all the volumes of the journal. The tags “collaborative 
learning” (Attebury et al., 2020; Williams & Sato, 2021; Worsham et al., 2021)and “learning 
communities” (Altimare & Sheridan, 2016; Julian & Parrott, 2017; Rook et al., 2020) are also 
among the most active in the journal.  
 
As far as the authors are concerned, very few of them are related to more than one article or 
year. Among them we can name  Parsons who contributed in 3 articles (Parsons, 2016, 2017, 
2018) , Milo-Shussman, Mc Donald and Rook who contributed in 2 each (Milo-Shussman, 
2017); (Milo-Shussman & Niva, 2019); (Rook et al., 2015); (Rook et al., 2020). The first 
contributed in 2017 and 2019 with a gap of two years between his publication. Other authors 
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such as Walker, Beapler , Crumpton and Parker contributed in two articles in a row of two 
years but disappeared afterward.(Walker & Baepler, 2017); Walker & Baepler, 2018; 
(Crumpton, 2016); (Crumpton, 2017); (McDavid et al., 2018).  This first result of the 
visualization shows a low degree of relations between articles, authors, years of publication 
and tags.  To have a more precise knowledge of the situation, we performed a textual and a 
statistical analysis with the tags in Iramuteq. This second analysis was also a way of double-
checking the findings from the visualization in Gephi.   
 
All the analyses performed with the tags of the articles in iramuteq support the result of the 
analyses performed in Gephi. These findings are very eye-opening. However, the outputs of 
the prototypical analysis are even more important in the context of this study. For this reason, 
the following lines are going to be dedicated to presenting them. In the first place, we found 
that the prototypical analysis confirms a great deal of what we found in the previous study 
with Gephi. The tag “learning space” is at the core of the articles and is often the first on the 
list of keywords used in the articles. The other tags at the center of the articles are “Classroom 
design”, “learning communities”, “learning environment”, “active learning space”, “active 
learning”. The secondary tags are “Student engagement”, “higher education” and 
“collaborative learning”.  These new findings (from Gephi and Iramuteq) are very edifying on 
the concepts that are mostly dealt with by the authors. Nonetheless, they are based on the 
metadata only. For this reason, we extended the corpus by using the abstracts of the articles.  
 
Regarding the abstracts, we had 10569 occurrences, 2133 forms and 1143 hapax (about 11% 
of the occurrences and 53% of the forms) with an average of 103 occurrences in each text. 
The specificity analysis and the AFC analysis offers a very disparate spectrum about the focal 
points of studies in the field of learning spaces among the authors of the Journal. To speak 
more bluntly, the focuses and the concepts change a lot from one year to another. The 
evolution of the presence of the notion of design in the abstract is a striking illustration of the 
situation. After a modest beginning with a value of 0.8 in 2012, it fell at 0.25 the following year 
before reaching 0.36 in 2014. In 2015 and 2016 the value declined gradually to negative values 
(-0.24 and -0.47). It suddenly skyrocketed in 2017 reaching a climax of 3.56. From that point, 
the value went through a free fall (-0,31 in 2018, -0,81 in 2019, -1,28 in 2020, -1,35 in 2021). 
In the same way the word building is largely used in the abstracts in 2014 with a value of 3,22 
while it is very low in all the other years ranging between zero and negative values. Thus, this 
analysis confirmed the findings from the previous steps but it offers a clearer picture of the 
evolution than Gephi. Besides, the analysis shows that some words are more regular in the 
abstracts than others which are very ephemeral. For instance, the word design is present in 
all the volumes, the word collaboration is present in all the years but except one (2019) as the 
notion of support which is absent in 2015 only. The notion of building is present in 7 years out 
of 10. All the other notions come and go through the years and often at a low degree 
(perception, user, engagement, communication, institution …). The evolution of the concepts 
and notions addressed by the researchers through the years is visible in the charter Figure 7.  
 
The results of the AFC analysis are a good complement previous analyses presented above. 
We found that the main concepts and notions mentioned in the abstracts are a far cry from 
each other from one to another. In spite of this dispersion, we can notice that some 
background notions are common to some years. For example, the focal points in 2016, 2017, 
2019 and 2020 are very similar while the notions which are prominent in the articles published 
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in 2018, 2012 and 2021 are very alike. The results show that during the years in in 2016, 2017, 
2019 and 2020, “design, work and create” (among other words) were the most used in the 
abstracts while the words “library, faculty, center, learn and active” were the most mentioned 
in in 2018, 2012 and 2021. At the same time, the years 2013, 2014 and 2015 are at the 
extremities of the frame and have few significant words. Let’s now move the results of the 
Reinert analysis. 
 
The Reinert analysis of the abstracts gave a dendrogram with 2 main classes with one that is 
divided into two subclasses. One of the subclasses is split into two other subclasses. One of 
the classes represents 98 % of the corpus and comprises three subclasses representing 
respectively (58%, 38% and 2%). The first subclass comprises the following notions given in 
order of frequency and importance: “Classroom, datum, student, perception, ungraduated, 
experience, difference, instructor, engagement ...”. Another subclass is composed of words 
such as “Library, technology, project, communication, practice, value, framework...” and verbs 
such as “analyze, find, develop”. The third class is formed with pragmatic concepts such as 
“book, review, topic, test, scholar, loss, gateway, architecture”. As far as the last class is 
concerned, it represents only 2% of the corpus and contains words referring to the methods 
and furniture: “tablet, arm, chair, table, seat, round, lecture, mobile, solution, work, 
movement …). Once more, the notions mentioned in the abstracts are pretty disparate both 
in terms of number and in terms of area of study. We checked how the notions are present 
along the years through the abstracts with an analysis of the similarities.  

 
 

Figure 2 : Results of the Reinert analysis of the abstracts (JLS) 

 
A similitude analysis was performed by setting the lowest number of occurrences at 5. Only 
three volumes (6,8 and 9) meet this condition. On the other hand, the main focal points (space, 
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learn and student) of these three volumes are strongly linked. Besides, the notion of 
“classroom, design and technology” are strongly linked to the notion “learn” in the 9 volume 
(2021) as shown in the screenshots below.  

 
 

Figure 3 : Result of similitude analysis of the abstracts (JLS) 

 
These new findings are very edifying on the concepts that are mostly addressed by the 
authors. Nonetheless, they are based on the metadata and the abstracts only. The result from 
the analysis using the whole text of the articles provided a further and deeper understanding 
of the evolution of the study of learning spaces.  
 
The corpus containing the full articles was composed of 12888 occurrences, 1851 forms, 845 
hapaxes (about 7% of the occurrences and 46 of the forms) with an overage of 126 
occurrences per article. The analysis of the specificities, as in the analysis with the abstracts, 
shows a heterogenous evolution of the prominent notions and concepts addressed by authors 
along the years. We are going to handpick the notions that provide the best view of this 
heterogeneity. For example, the word “architecture” had an index value of almost 2 in 2012 
and 2013 but the value dropped to 0,71 in 2014 and -0,8 in 2017. In the same way, the word 
space had a value above or equal to 1 in 2012, 2015 and 2016 but the value fell to -5 in 2015. 
The word “collaboration” started with a value of nearly 4 in 2012 but narrowed kept shrinking 
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afterward and never reached 1 again in the following volumes. It is also striking to see that 
the notion of “design” is only significant in 2017 with an index value of 3,5. The Reinert analysis 
is a good means to have a further investigation on these findings. 
  
The parameters applied to the analysis of the abstracts we replicated for the full texts of the 
article. The analysis resulted in an ontology of two classes one of which is cleaved forming two 
subclasses. One of the classes is divided into two subclasses. In this regard, the analysis of the 
abstracts and the one of the full texts gave similar results. Nevertheless, a quick observation 
makes you notice a first difference in the repartition of the components in the class groups. 
Indeed, one of the subclasses represents 98% of the notions. The subclass in question 
comprises words such as “student, learn, active, technology, engagement, impact, 
environment”. The other groups amount for less than 2% and contain words such as “book, 
review, table, board, display, class, movement, method, mobile furniture …). The word 
architecture is found not being of a significant importance in the corpus.  

 
Figure 4 : Results of the Reinert analysis on full articles (JLS) 

 
The AFC analysis showed more dissimilarities between the focal points from one year to 
another. Still, we can notice an important proximity/ affinity publication between the years 
2016, 2017, 2018, 2019, 2020 and 2021. The zone where these years are clustered is also the 
zone where the words “learn, space, active, campus, university and social are located”. The 
other years have no significant “word” in terms of occurrence. Differently from the analysis of 
the abstracts the year 2012 is not isolated in the map. This analysis is very precious in 
understanding the dynamics in the publications but it still leaves some questions without 
answers such as which year is more decisive, how strong is the relation between the years. 
The analysis of the similarities is a valuable tool in trying to answer such questions. 
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We set the minimum index at 5 for a link to be represented. The analysis of the similarities 
showed only the publication of the years 2012, 2013, 2014, 2016, 2018 and 2021 has strong 
relations with at least the publications of another year. The strongest concept in the 
publication in 2018 is “student” while in 2020 it was “space” (and in 2014). The focus was on 
“study” or “studying” in 2015 (and 2014). The “design” (and in 2014) came to the forefront in 
2021 and emerged as a major object of study. The most important finding is that 2014 has 
been a decisive year with the words “learn and classroom”. In addition, 2014 is related to all 
the other years in the analysis. It is also very important to spot that the words we’ve just 
mentioned are strongly related and used together by the researchers. We need to point out 
that apart from the main focal points identified just above, the notions addressed are totally 
independent and rather disconnected from one year to another.  

 
Figure 5 : The output of the similitudes analysis on full articles 

 
The analysis of the relations between the articles and the references was very helpful in our 
investigation. It allows us to see that the heterogeneity we observe in the notions and the 
vocabulary used by the researchers is also present within the references.  Actually, we found 
only very few references that are quoted in more than one article.  
 
The visualization of the relations between the articles and the references of the corpus was 
created with the articles from 2015 to 2021. The corpus was composed of 81 articles and 2477 
references. We found that at least 220 references (near 9 %) were quoted in two articles at 
least. When we conducted an exploration of the visualization created with Gephi on a MAMP 
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online server, we identified the most quoted references. It is worth mentioning that the 
number of quotations of the references are quite low. Indeed, the most quoted reference we 
tracked is mentioned in only 6 publications. That reference is an article written by Brook 
(Brooks, 2012) and is quoted by the following authors Donnelly & Berry, 2019), Morieson et 
al., 2018,  Parsons, 2018; Cogswell & Goudzwaard, 2018; Parsons, 2017 and Adedokun et al.;  
2017). Thus, Brooks is the most quoted author in the publications of the journal. Another of 
his works (Brooks, 2011) is also quoted six times in other publications (Haines & Maurice-
Takerei, 2019; Ramsay et al., 2017; Parsons, 2017; Adedokun et al., 2017) and Birdwell & 
Uttamchandani (2019) .  Likewise the article “Matching instructors and spaces of learning: The 
impact of space on behavioral, affective and cognitive learning” (McArthur, 2015) is 
mentioned in 4 articles (Ramsay et al., 2017; Parsons, 2017; Morieson et al., 2018; Cogswell & 
Goudzwaard, 2018). Besides, only very few references are quoted in more than three articles. 
Even if we have around 9 % of the references quoted in more than two works, rarely are they 
present in more than 2 publications.  
 

Table 1 Some of the most quoted References 

References  Quoted in 

Brooks, D. C. (2011). Space matters: The impact of formal learning 
environments on student learning. British Journal of Educational 
Technology, 42(5), 719-726. 

Haines & Maurice-Takerei (2019); 
Ramsay et al. (2017); Parsons 
(2017); Adedokun et al. (2017) 

Brooks, D. C. (2012). Space and consequences: The impact of 
different formal learning spaces on instructor and student behavior. 
Journal of Learning Spaces, 1(2), Art. 2. 

Donnelly & Berry (2019), 
Morieson et al. (2018),  Parsons 
(2018),) (Cogswell & Goudzwaard 
(2018), Parsons (2017) and 
(Adedokun et al. (2017). 

McArthur, J. A. (2015). Matching Instructors and Spaces of 
Learning: The impact of classroom space on behavioral, affective 
and cognitive learning. Journal of Learning Spaces, 4(1), Art. 1. 

Ramsay et al. (2017);  Parsons 
(2017); Morieson et al.  (2018); 
Cogswell & Goudzwaard (2018) 

Rands, M. L. & Gansemer‐Topf, A. M. (2017). The room itself is 
active: How classroom design impacts student engagement. 
Journal of Learning Spaces. 

Haines & Maurice-Takerei (2019); 
Birdwell & Uttamchandani (2019) 
 

McDavid, L., Parker, L. C., Burgess, W., Robertshaw, B., & Doan, 
T. (2018). The combined effect of learning space and faculty self‐
efficacy to use student‐centered practices on teaching experiences 
and student engagement. Journal of Learning Spaces. 

Haines & Maurice-Takerei (2019); 
Donnelly & Berry (2019) 

Finkelstein, A., Ferris, J., Weston, C., & Winer, L. (2016). 
Research-informed principles for (Re)designing teaching and 
learning spaces. Journal of Learning Spaces.  

McDavid et al. (2018); Donnelly & 
Berry (2019) 
 

Brown, J. S., Collins, A., & Duguid, P. (1989). Situated cognition 
and the culture of learning. Educational Researcher, 18(1). 

Donnelly & Berry (2019); 
Birdwell & Uttamchandani (2019)  

Leiboff, D. (2010, May 19). Studio classroom: Designing 
collaborative learning spaces. Campus Technology. 

(Morieson et al., 2018) (Parsons, 
2017) (Cogswell & Goudzwaard, 
2018) 
 

  
We visualized the link between the article with the highest number of link within each year 
from the debut of the journal upto now (2023) namely : (Chiu, 2016; Gatlin et al., 2021; Haines 
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& Maurice-Takerei, 2019; Harvey & Kenyon, 2013; Horne et al., 2012; McDavid et al., 2018; 
Rook et al., 2020; Schadl et al., 2015; Xi et al., 2017). The results show that these publications 
have no link as far as the authors and the references are concerned. The next step was to 
compare the variations et evolution of the notions dealt with in the publications in which the 
authors with the highest number of links were involved.  
 
The most significant terms in Crumpton’s work are “language”, “book”, “library”, “project”, 
“vision”, “build” and “stakeholders” (index = from 15 to 6). As for McDonald the keywords 
from his corpus are “user”, “policy”, “individual”, “community”, “norm” (index: from 32 to 
16). The most mentioned words in Milo Shussman’s publications are “letter”, “readability”, 
“board”, “alphabet”, “visual”, “characteristics”, “display”, “background”, “color” and “font” 
(index from 190 to 29). Odum, as far as she is concerned, focuses on questions associated with 
words such as “engagement”, “active”, “instruction”, “team”, “renovate”, “train” and 
“participant” (from: 42 to 10 repetitions). Parker on his side uses the following lexicon: 
“efficacy”, “center”, “space”, “learn”, “century”, “practice”, “faculty”, “satisfaction”, 
“student” and “active” (index: from 63 to 16). “Dialogue”, “roundtable”, “discussion”, 
“technology”, “classroom”, “socialization” and “program” are at the top rung of the ladder for 
Parsons (index: 40 to 27). Eventually, Walker’s works are directed towards notions in relation 
with terms including “social”, “context”, “dimension”, “factor”, “instructor”, “relation” and 
“scale” (index: 48 to 50). This preliminary analysis shows that these authors have very 
different objects of study. Plus, there is very little interaction between works and authors.  
 

5.2 OCDE 
The prototypical analysis in Iramuteq shows that the most prominent and significant keyword 
is used in the corpus of the OCDE publications is “Education policy”, followed by “modern 
schools”, then “school architecture”, “learning environment”, “school conception”, 
“innovative learning” and “adult learning”. “School buildings” also appears as a prominent 
keyword for the people working with OECD.  
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Figure 6 : Prototypical analysis of keywords (OECD) 

 
The analysis of frequencies showed that the corpus contains 149 908 occurrences with 13 092 
with an overage of 2306 occurrences in each article. As for the output of the specificity 
analysis, it shows a remarkable disparity within the objects of study of the authors. In 1998 
the most significant words were respectively countries, building, planning, maintenance, 
capital, construction, area and user. Concerning the year 1999, The most representative 
notions were batiment, jury, collège, établissement, paysage, pédagogie, prix, client, école, 
qualité, architecte, couleur, and gestion. As mentioned in the section exposing the method of 
this study, we used a bilingual corpus for this study. The words in the spotlight in 2000 included 
campus, computer, user, meeting, staff, lecture, studio, institution, place, volume, location, 
étage, face and group. A year later the focal shifted to words such as scénario, avenir, marché, 
enseignement, enseignant, TIC, société, réseau, établissement, école, usager, changement et 
tendance. In 2002, the focus was on the elements related to the classroom and training 
strategies with notions such as élève, équipement, formation, école, salle, équipier, attente, 
bâtiment, atelier, exigence, acoustique, plafond, sport. The pointer moved to concepts in 
relation with management and resources monitoring which is visible through the most 
prominent words such as energy, gestion, consommation, population, eau, élaborer, réduire, 
projet, aménagement, économie and risque. In 2004, some other scope of the studies became 
larger including elements that can be associated with schools after a fashion.  Among them 
one can name atelier, région, socialisation, bibliothèque, consultant and rencontre. The next 
year will witness the emergence of concepts mostly referring to higher education among 
which are recherche, université, séminaire and ministère. In the publication of 2007, authors 
focused on the raw materials used by in the construction of schools: mur, brique, béton, bois, 
énergie, défi and conception. The object of study turned to questions in connection with early 
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childhood and pedagogic models with notions such as enfant, modèle, jeu, échec, difficulté 
and échange. The year 2009 is marked by publication on classroom stimuli and environment: 
green, noise, orange, sunlight, pale, air, stimulation, texture and perception. In 2010, the 
authors were interested in investigating issues at the local and regional level which put 
forward the following words: centre, départment, utilisateur, prix and cluster, communauté. 
2011 is the last publication year of the corpus we studied and the researches, then, were 
rather fuzzy with no specific focal for one can’t spot a precise focal point. Actually, the most 
prominent notions were: process, group, model, user, relation, stage, challenge, concept, goal 
and performance.  
 
The AFC analysis of the publications in English shows a predominance of the policy and the 
physical setting of the learning spaces. In addition, those two spheres are not interlinked. On 
the contrary they are very distant from one another. This suggests that these two areas are 
investigated separately by the researchers.  In the sphere corresponding to the year 1998 the 
words “Planner” and “cost” are the most important while in the sphere corresponding to the 
year 2009 the words “window” and “color” are predominant while the year 2010 focuses on 
the term’s “type” and “programme”.  
 
The same analysis with the countries as the independent variable shows that studies carried 
out in the UK and in Germany contain more regular notion along the years than articles from 
other countries. For instance, the sphere where the UK is located appears to emphasize 
questions related to the natural environment and the physical setting treating issues such as 
color, the furniture and natural lighting. The publications from Germany and transnational 
works share some objects of study with the UK but are mainly focused on the “policy”.  
 
The Analysis of Reinert on the publications in English gave a graphic with two main stems with 
two classes. Then, one of the classes is divided into 2. One subclass represents more than 50 
% of the repartition with terms such as “school”, “learn”, “design”, “facility”, “student”, 
“education”, “teach”, “project”, “need”, “community”, “teacher”, “space”, “building”, and 
“environment”.  The second subclass represents more than 10 % and contains words related 
to the physical settings and the natural environment of learning spaces: “window”, “heat”, 
“daylight”, “light”, “air”, “area”, “room”, “glaze”, “east”, “wall”, “south”, “solar”, “north”, and 
“noise”. The third subclass is composed of colors and their nuances. It weighs less than 5 %. 
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Figure 7 : Reinert analysis of full articles (OECD) 

 
The analysis of similarities of the corpus with publications in English shows that the year 1998 
contains most of the significant words in terms of use. The year 2010 comes in the second 
place. Along with this observation, it is important to notice that these two years do not have 
any strong links while the most prominent concepts in 1999 and 2009 are not present in 
publications between 1999 and 2009. This suggests that the concepts10 emerged again after 
they were left aside for some years.  It is also interesting to note that the majority of the most 
representative terms are from publications written by transnational research teams. The 
other most significant terms from a single country are from European countries.  

 
10 size, performance, architecture, planning 
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Figure 8 : Analysis of similarities of English publication (OECD) 

 
As far as the publications written in French are concerned, the analysis displays a bipolar visual 
dominated by terms from 1998 and 2005. These two poles are very similar. Some important 
words in 1998 emerged again in 2007 after having disappeared for many years.  
The same analysis using the countries as variables also shows a bipolar graphic bound by the 
term “construction”. Thus, the word “construction” seems to be, at the same time, a turning 
point and a contact point for the publication. Indeed, it means that the term is associated with 
the other significant terms in all major publications.  
 
The analysis of Reinert classified the terms from the French corpus in two groups. The first 
group contains, in majority, terms which express concepts located at the micro level such as 
“salle, classe, espace, mur, étage, jardin, couleur etc”. As of the second class, it focuses on the 
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actors and the meso level “école, projet, conception, environnement, bâtiment, communauté, 
élève etc”.  
 

 
Figure 9 : Reinert analysis of publications in French (OECD) 

 
The results of the visualization of the links between the articles through the keywords gave 
very heterogeneous levels of connection. Moreover, the number of articles using the exact 
keywords are very few. For instance, the most shared keyword (school building) is present in 
eleven articles11 only. The word education policy is present in 8 articles. The words modern 
schools and school design are used 7 times each. The keyword student need has 6 connections.  
Learning environment is used as a keyword in 5 articles. The keywords learning spaces are 
used in not more than 2 articles while school management is mentioned in the keywords of 3 
articles. It is also interesting to note that only Ponti and Fisher have contributed in more than 
2 articles about the question of school buildings.  
 

 
11 (Comely, 2002), (Ponti, 2005), (Rigolon, 2010), (Robinson & Robinson, 2009), (Ponti, 2009), (Wilson, 2003), 
(Kavaja, 1999), (Scottish Executive, 2004), (Beynon, 1997), (OCDE, 1999), (Jorge & da Costa, 2011) 
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Figure 10 : Visualization of the relation between articles through keywords with Gephi (OECD) 

 
6. CONCLUSION AND PERSPECTIVES 

 
Regarding the JLS, the results of the preliminary study suggest a very high disparity in the 
terminology used by the authors and the steadiness of works in the field. This founding shows 
the need for the research community to agree on common terms and develop more 
collaborative works to ensure a form of regularity and stability in the field. This important and 
critical move appears to be achievable given that the terms used are sometimes not very 
different in meaning. In fact, the unsteadiness of the object of study along the years could be 
mitigated with more cross-field and within-discipline collaboration. For instance, the evolution 
of the notion of “design” and “building” reveals to be very fluttering in the works. It is difficult 
to make out any established approach or notion as they all wax and wane from one year to 
another. Along with this, there is also a need for more long-term research to build consistent 
knowledge. In other words, while the need to cover a wide range of questions is undeniable, 
there must be conventional approach or area which serves a beacon in this still uncharted 
territory.  Despite this observation, we need to acknowledge the existence of distinct 
categories of variables ranging from the physical settings, human senses, pedagogical material 
… This almost natural classification can be used as the raw material from which to extract the 
leading concepts and even create a taxonomy, come to that. Another key element is the fact 
that there is no work which stands as a widely shared reference or author who can be 
considered as the undisputed leader of this movement. This, also, is a hindrance in the process 
of steadying the object of study. But this doesn’t mean that there is no high-profile 
publications and authors in the field. However, the need is still there for a supremo or at least 
a set of works regarded as the pioneers and founding theories.  
 
Taking a stance opposite to the one of the JLS, the prominent keywords of the publications by 
the OECD are more policy-centered “Education policy”, followed by “modern schools” even if, 
as the one of the JLS, they address issues related to space, design and architecture. As they 
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share some areas of interest these publications also share a remarkable disparity in their 
focuses from one author to another and from one year to the other. Once again, a more cross-
discipline and cross-sector approach is the key to more proficient and cost-effective research 
both for the research institutions and the state-run organizations. The necessity of bringing 
together researchers and policy decision makers to the table is a matter of the utmost 
importance in an on-the-making areas such as school architecture and learning spaces design. 
 

Table 2 : Table of the results of the review 

JLS 

Analysis Observations Details  Remark/comment 

Relation between 
tags and authors 

No strong 
communities / a 
remarkable disparity 
 

use of different 
terminology 
 

some tags are close in 
meaning “active learning 
classrooms” (used in 2 
articles), “active learning 
space” 

Relation between 
authors, years and 
articles  

very few of them are 
related / a remarkable 
disparity 

notions wax and wane 
along the years and the 
authors  

Parsons is the most quoted 
author (in 12 articles). He 
contributed in 3 articles. 

Bibliographies Few quotations 
between the authors 

No established 
authority 

220 references (near 9 %) 
were quoted in at least two 
articles. 
The most quoted is 
mentioned in only 6 
publications (Brooks, 2012)  

OECD 

Keywords analysis policy-centered a wide range of 
preoccupations 

“Education policy”, 
followed by “modern 
schools”, then “school 
architecture”, “learning 
environment”, “school 
conception”, “innovative 
learning” and “adult 
learning”. “School 
buildings” 

Analyses of the 
evolution of 
keywords 

A remarkable 
disparity 

notions and variables 
are very disparate 

change of focus according 
to the years, authors and 
countries 
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Annex 7 : AFC analysis showing the proxemity of concepts according to the year (JLS) 
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Annex 11 : Results of the Reinert analysis on full articles (JLS) 

 

 
Annex 12 : Results of AFC analysis on full articles (JLS) 
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Annex 13 : Results of similitudes analysis on full articles (JLS) 

 

 
Annex 14 : Visualisation of relation using full articles (JLS) 



CARNETS DE LABORATOIRE Revue de littérature 

LABORATOIRE BONHEURS NDIAYE 159 

 
 

Annex 15 : Prototypical analysis of keywords (OECD) 
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Annex 18 : Analysis of similarities the publications in French (OECD) 

 

 
Annex 19 : Reinert analysis of publications in French (OECD) 
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Annex 20 : Visualization of the relation between articles through keywords with Gephi (OECD) 
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