Designing Buildings for
the Future of Schooling

Bringing together leading experts from the fields of architecture, design, engineering, education and the social sciences, this valuable collection presents a
multidimensional understanding of the complexities and ways in which school
designs influence and are influenced by educational practice.
Moving beyond the long-debated question as to whether the design of a
school influences pedagogic practice, chapters acknowledge the multiple and diverse ways in which teaching, learning, development and inclusion are impacted
by the nature and quality of the physical environment. Considering changes
in national and international policy, and exploring the changing pressures and
demands on design, education and schooling more broadly, contributors rethink
and re-envision those aspects of design and educational practice in which they
specialise. Together, these chapters present a bold vision for the future conceptualisation, development and use of school buildings and facilities.
An important contribution to debates on school design and education,
inclusion and pedagogy, this is an essential and fascinating read for students,
researchers, lecturers and policymakers involved in the fields of education and
architecture.
Hau Ming Tse is a Research Fellow in the Department of Education, U
 niversity
of Oxford, UK.
Harry Daniels is Professor of Education in the Department of Education, University
of Oxford, UK.
Andrew Stables is Professor Emeritus at the University of Roehampton, UK,
and a Senior Researcher with the International Semiotics Institute, Lithuania.
Sarah Cox is a Researcher in the Department of Education at the University of
Oxford, UK.

Designing Buildings
for the Future of
Schooling
Contemporary Visions for Education

Edited by Hau Ming Tse, Harry Daniels,
Andrew Stables and Sarah Cox

First published 2019
by Routledge
2 Park Square, Milton Park, Abingdon, Oxon OX14 4RN
and by Routledge
711 Third Avenue, New York, NY 10017
Routledge is an imprint of the Taylor & Francis Group, an informa business
© 2019 selection and editorial matter, Hau Ming Tse, Harry Daniels,
Andrew Stables and Sarah Cox; individual chapters, the contributors
The right of Hau Ming Tse, Harry Daniels, Andrew Stables and Sarah
Cox to be identified as the authors of the editorial material, and of the
authors for their individual chapters, has been asserted in accordance
with sections 77 and 78 of the Copyright, Designs and Patents Act 1988.
All rights reserved. No part of this book may be reprinted or reproduced
or utilised in any form or by any electronic, mechanical, or other
means, now known or hereafter invented, including photocopying and
recording, or in any information storage or retrieval system, without
permission in writing from the publishers.
Trademark notice: Product or corporate names may be trademarks
or registered trademarks, and are used only for identification and
explanation without intent to infringe.
British Library Cataloguing-in-Publication Data
A catalogue record for this book is available from the British Library
Library of Congress Cataloging-in-Publication Data
A catalogue record for this book has been requested
ISBN: 978-1-138-55291-3 (hbk)
ISBN: 978-1-138-55296-8 (pbk)
ISBN: 978-1-315-14836-6 (ebk)
Typeset in Bembo
by codeMantra

Contents

List of figures
List of tables
Acknowledgements
About the editors
List of contributors
		
Introduction
Hau Ming Tse, Harry Daniels, Andrew Stables, and Sarah Cox
1		School buildings
Tim Brighouse
2		Creating spaces for learning or making room for education?
New parameters for the architecture of education
Gert Biesta

vii
x
xi
xii
xiii
1
11

27

3		School design matters
Harry Daniels, Hau Ming Tse, Andrew Stables, and Sarah Cox

41

4		Schools as an enabler for progressive teaching
Peter Clegg and Joe Jack Williams

67

5		Corridors, classrooms, classification: the impact of school
layout on pedagogy and social behaviours
Kerstin Sailer

87

vi

Contents

6		Primary schools must be designed to enhance learning
Peter Barrett and Lucinda Barrett
7		Knotworking: an emerging form of multiparty
collaboration between clients, users and designers in
school design
Hannele Kerosuo
8		Designing schools for health, comfort and cognitive
performance: what do we know?
Dejan Mumovic, Lia Chatzidiakou, and Riham Ahmed

113

131

149

9		Inclusive design and schools
Jill Porter

167

Index

187

Figures

3.1
3.2
3.3
3.4

Methodology and data collection
Central atrium, Free School case study, UK
Heart space, Building Schools for the Future case study, UK
Open learning zone model, Building Schools for the Future
case study, UK
3.5 Organisation Diagrams, Free School case study, UK
3.6 Central foyer, Building Schools for the Future case study, UK
4.1 Inflation adjusted costs of secondary school projects by FCBStudios
4.2 Three typical classroom layouts possible in the BB103 general
classrooms
4.3 General classroom from Thomas Gainsborough Academy,
showing the simple systems to ensure the internal environment
is efficiently maintained
4.4 Courtyard – Drapers Academy (copyright Timothy Soar)
4.5 Street Paddington Academy (copyright Hufton + Crow)
4.6 Atrium – Samworth Academy (copyright Martine Hamilton Knight)
4.7 Superblock – Plymouth School of Creative Arts (copyright
Hufton + Crow)
4.8 Samworth Organisational Diagram, with the “heart” space in
the centre
4.9 Plymouth School of Creative Arts: open social learning spaces
(copyright Hufton + Crow)
4.10 Plymouth School of Creative Arts: open social learning spaces
(copyright Hufton + Crow)
4.11 Plymouth School of Creative Arts: open social learning spaces
(copyright Hufton + Crow)

43
44
45
47
50
52
69
71

73
76
77
77
78
80
80
81
81

viii Figures

4.12 Front elevation of St Mary Magdalene Academy (copyright
Hufton + Crow)
4.13 Street elevation at Chelsea Academy (copyright Tim Crocker)
5.1 Basic configurational patterns of three spaces A, B and C
(redrawn from Hillier 1996)
5.2 Floor plan of 1st floor of Chelsea Academy (courtesy of Feilden
Clegg Bradley Studios), overlaid with segment analysis showing
the distribution of Normalised Angular Choice; segments in
warm colours (red, orange, yellow) have higher NACH values,
while segments in cooler colours (green, turquoise, blue) have
lower NACH values
5.3 Floor plan of 1st floor of Kingsdale School (courtesy of
dRMM), overlaid with segment analysis showing the
distribution of Normalised Angular Choice; segments in warm
colours (red, orange, yellow) have higher NACH values, while
segments in cooler colours (green, turquoise, blue) have lower
NACH values
5.4 Floor plan of 4th floor of UCL Academy (courtesy of
Penoyre & Prasad LLP), overlaid with segment analysis showing
the distribution of Normalised Angular Choice; segments in
warm colours (red, orange, yellow) have higher NACH values,
while segments in cooler colours (green, turquoise, blue) have
lower NACH values
5.5 Floor plan of 1st floor of Ørestad Gymnasium (courtesy of
3xn), overlaid with segment analysis showing the distribution
of Normalised Angular Choice; segments in warm colours (red,
orange, yellow) have higher NACH values, while segments in
cooler colours (green, turquoise, blue) have lower NACH values
5.6 Floor plan of 1st floor of Hellerup School (courtesy of
Arkitema), overlaid with segment analysis showing the
distribution of Normalised Angular Choice; segments in warm
colours (red, orange, yellow) have higher NACH values, while
segments in cooler colours (green, turquoise, blue) have lower
NACH values
5.7 Overview of the five schools: distribution of NACH values,
representative footprints of floor plates and pie charts of
proportion of ABDC type spaces
5.8 Characterisation of the five schools as weakly or strongly
classified according to both criterion of choices for movement
and degree of overlap/separation between movement and occupation
6.1 The OECD learning environment model (OECD 2013)
6.2 Extreme case illustrating the impact of variations in the
physical environment
6.3 Proposed learning environment model

83
83
95

97

99

101

102

104

105

106
114
117
127

Figures

7.1
7.2
8.1

8.2

8.3

8.4

The unit of analysis for studying multiparty collaboration in
school design
The actors of the design team, the client and two different user
groups in the knotworking workshop
Normalised performance as a function of classroom
temperature. Graph synthesised from two peer-reviewed
publications (Bakó-Biró et al., 2012; Wargocki & Wyon, 2013)
Percentage change in performance vs. average ventilation
rate, fitted with a linear regression model derived from six
studies (Bakó-Biró et al., 2007, 2012; Coley & Greeves, 2004;
Haverinen-Shaughnessy et al., 2011; Shaughnessy et al., 2006;
Wargocki & Wyon, 2013)
Tornado diagram showing the trend of change in the % of
errors (orange) and speed of response (blue) at the CPT test for
the thermal sensation votes reported by the participants relative
to the neutral sensation conditions
Tornado diagrams showing the trend of change in the % of
errors (blue) and speed of response (orange) at the CPT test
relative to the baseline

ix

134
139

152

158

160

161

Tables

5.1
6.1
8.1
8.2

8.3

9.1
9.2
9.3

Facts and figures for each school
Practical advice for teachers and designers
Thermal comfort studies in school settings
Summary of the studies (Bakó-Biró et al., 2012; Mi et al.,
2006; Ter Mors, et al., 2011; Wargoki & Wyon, 2013; Zhang
et al., 2011) assessing the effect of temperature on academic
performance indicators, health and comfort of children in
school settings
Summary of the studies (Bakó-Biró et al., 2007, 2012;
Coley & Greeves, 2004; Haverinen-Shaughnessy et al., 2011;
Shaughnessy et al., 2006; Wargocki & Wyon, 2013) assessing
the effect of ventilation on performance indicators of children
in school settings
Numbers of pupils with SEND by primary need
Design criteria for children with ASD – taken from Martin (2016)
Three approaches to considering how people influence the
design process

98
119
150

153

155
175
178
183

Acknowledgements

We would like to thank the Arts and Humanities Research Council (AHRC)
(AH/J019924/1) for their funding and support. We have worked with a large
number of schools, design professionals, engineers and educators who have
all been exceptionally generous with their time. We have had the privilege of
working with talented researchers, including Susannah Learoyd-Smith, Lorena
Ortega Ferrand, Rebecca Tracz, Sarah Roper, Victoria Read, Grace Murkett,
Irem A lici, Emma Powell, Eszter Saghy and Zening Yang. We would particularly like to thank Adolfo Tanzi Neto, for his special contribution to our research.

About the Editors

Hau Ming Tse is a Research Fellow in the Department of Education at the
 niversity of Oxford, invited expert for the Department of Education, UK
U
and member of the Technical Advisory Group for the OECD Centre for
Effective Learning Environments. Hau Ming was an Associate Director at D
 avid
Chipperfield A rchitects until 2007. Selected projects include the Hepworth
Gallery, Wakefield and the Headquarters of BBC Scotland, Glasgow. Her current research focuses on productive points of interaction and innovation between
theory and practice in learning environments. Design Matters? (funded by the
AHRC) examined the complex relationship between design and pedagogic
practice in some of the most challenging secondary schools in the UK.
Harry Daniels is Professor of Education in the Department of Education, University of Oxford and holds visiting professorships at Griffith University, Moscow
State University and Kansai University. He specialises in the development of
post-Vygotskian and activity theories and studies learning across a wide range of
domains from these perspectives. His current research focuses on the relationship
between design and practice.
Andrew Stables is Emeritus Professor of Education and Philosophy at the University of Roehampton, London, having previously worked at the Universities
of Bath and Swansea and with visiting positions at Ghent, Chaiyi (Taiwan) and
Oxford. He is particularly interested in the implications of semiotic philosophy
for understanding educational and other social practices.
Sarah Cox is a Researcher in the Department of Education, University of Oxford
and has supported many educational research projects. She was an integral member of the AHRC-funded Design Matters? team and contributed to all aspects of
the project.

Contributors

Riham Ahmed is a Lecturer in Building Information Modelling at the University of Northampton. Her research interests focus on the impact of indoor
environment on cognitive performance of the building occupants. Riham’s PhD
explored the impact of temperature and ventilation rates on cognitive performance of a large cohort of female university students in hot and arid climates.
Lucinda Barrett has worked as a research fellow on a wide range of projects, with
a significant involvement in researching academic workload balancing, including
running a HEFCE funded national network on this topic. More recently she carried out underpinning work that led to the EPSRC HEAD (Holistic Evidence
and Design) project, which has successfully isolated the impact of the physical design of schools on primary school pupils’ learning progress. Lucinda was
deeply involved in bringing this project to a successful conclusion and has since
completed a project assessing the “Clever Classrooms” results in the Norwegian
context. She is also a governor at a local secondary school.
Peter Barrett is a past President of the UN-established International Council
for Research and Innovation in Building and Construction (CIB). He was, until recently, Professor of Management in Property and Construction at Salford
University in the UK. Peter is a member of the High Level Group of the UK
Construction Technology Platform and has been closely involved in its European
equivalent. He is an international advisor to the OECD and the US-based Academy of Neuroscience for Architecture and the American Institute of A rchitects.
He is currently focusing on the theme of Senses, Brain and Spaces with a particular interest in the area of primary school design and achieving optimal learning
spaces. The findings of this work have, for the first time, isolated a significant
influence of “Clever Classrooms” on variations in pupils’ learning. This has

xiv

Contributors

directly influenced, for example, the UK Department for Education, the US
Green Building Council and the Norwegian Education Directorate.
Gert Biesta is Professor of Education and Director of Research at Brunel

 niversity. In addition he is NIVOZ Professor for Education at the UniverU
sity of Humanistic Studies, the Netherlands. He also has visiting affiliations
with NLA University College, Bergen, Norway, and NAFOL, the Norwegian
Graduate School in Teacher Education. He previously worked at universities in
Luxembourg, the UK and the Netherlands, and was a postdoctoral fellow with
the National Academy of Education in the United States. His work focuses on
the theory and philosophy of education, education policy, and the theory and
philosophy of educational and social research. He has a particular interest in
questions of democracy and democratisation.
Tim Brighouse After a long career teaching in schools and universities and lead-

ing local education authorities, Tim was Chief Education Officer for 20 years in
Oxfordshire and Birmingham and was Deputy in the Inner London Education
Authority. He was the London Schools Commissioner and ran the London
Challenge. He has written extensively and remains in demand as a speaker on
school improvement and educational policy making.
Lia Chatzidiakou is a Research Associate at the Centre for Atmospheric Science, Cambridge University. Her research interests focus on the association between indoor air quality and well-being of the occupants. Lia’s PhD was partially
based on the large European project SINPHONIE (http://www.sinphonie.eu/),
funded by the European Commission, which aimed to diminish respiratory disease in primary and nursery educational settings.
Peter Clegg is regarded as a key pioneer in environmental design. He has more
than 30 years’ experience in low-energy architecture and is actively involved
in research, design and education. Peter works primarily in the education and
cultural sectors. He has led projects at Yorkshire Sculpture Park, London’s
Southbank Centre, Brighton Dome and the new Leventis Gallery in Cyprus.
His active involvement in schools and higher education projects includes a new
School of Engineering in Toronto and an academy in Bangladesh. He is Chair of
the RIBA Awards Panel, the SWDRP, holds a professorship at Bath University,
and in 2010 was made an RDI.
Hannele Kerosuo works as the senior researcher at the Centre for Research

on Activity, Development and Learning (CRADLE) located at the Institute of
Behavioural Sciences of the University of Helsinki. Her current research focuses on the management of BIM-based building projects and the development
of knotworking in the collaboration between architects and design engineers
in building design. Her previous activity-theoretical studies are related to

Contributors xv

development, learning and change in health care organisations. She has received
the title of Docent (Adjunct Professor) at the University of Helsinki.
Dejan Mumovic is a building scientist with a background in heating, ventilation
and air-conditioning engineering and extensive experience in monitoring and
modelling work in the field of the built environment. Dejan’s research focuses on
the development of appropriate techniques necessary for holistically evaluating
built environment issues. This involves the development and application of modelling and simulation techniques, monitoring, the use of existing data sources
and the development and testing of non-standard methodologies to investigate
different hypotheses. He is currently leading a group of 12 industry and EPSRC
co-funded Research Engineers and PhD students.
Jill Porter is Professor of Education at the Institute of Education, University of
Reading. She has undertaken a wide range of research in the field of disability
and special educational needs. A core theme that runs through her research is
the relationship between the way we conceptualise disability, the practices for
identifying disabled people and the organisational responses that result. Her latest
book is entitled “Understanding and Responding to the Experience of Disability”, Routledge (2015).
Kerstin Sailer is a Reader in Social and Spatial Networks at the Bartlett School of
Architecture at University College London. She investigates the impact of spatial
design on people and social behaviours inside a range of buildings such as offices,
laboratories, hospitals and schools. An architect by training, her research interests
combine complex buildings, spatial configuration and space usage with social
networks, organisational theory and organisational behaviour. Kerstin is also interested in data analytics, workplace science and evidence-based design practices.
Joe Jack Williams is an engineer with an MEng from University of Surrey in

Mechanical Engineering. Following a career as a building services consultant, he
moved onto to study an EngD at The Bartlett, UCL with support from Feilden
Clegg Bradley Studios, including an MRes in Adaptive Architecture and Computation. Joe’s EngD focused on the influence of the school building on the
students within, with a high-level study examining the performance of the BSF
programme as well as a detailed holistic study of four schools measuring perceptions, environmental performance and building forms using space syntax. Joe
currently works as a researcher within Feilden Clegg Bradley Studios, developing and enabling research across the practice, and as an associate lecturer within
Oxford Brookes University’s architecture department, teaching environmental
design to architecture students.

Introduction
Hau Ming Tse, Harry Daniels, Andrew Stables,
and Sarah Cox

We have been working together for six years. We come from different backgrounds. Hau Ming is an architect, Harry is a social scientist, Andy is a semiotician and Sarah is an educational researcher. These different backgrounds
have given rise to a multidimensional understanding of the complexities of the
ways in which school designs influence and influenced by educational practice.
Our main Arts and Humanities Research Council-funded project was entitled
Design Matters? This gave us the opportunity to examine in depth the design and
occupation processes in different designs with different pedagogic practices over
time. During the course of the research project we established an international
network of key stakeholders in the field of school design. We have benefitted from
conversations with architects, engineers, commissioners, policymakers, head
teachers, classroom teachers, parents and students. Towards the end of the project
we convened a multidisciplinary symposium at the Department of Education,
University of Oxford on 22 June 2016. This symposium took place at a time
when policy on school building in England was radically different from the policies that created the case study schools we studied. The move to reduce the
input of designers into the process and consultation with school communities,
alongside reduction in budgets and the roll-out of standardisation, had caused
something of a furore. Importantly, this policy shift also gave rise to debates
about the very nature of schooling. All these issues feature in this book. These
debates establish the remit of the book and set it in the context of national and
international aspirations, pressures and demands on the future of design in the
practice of schooling and education more generally.
As the title suggests, the Design Matters? project sought to answer the question
as to whether the design of the school really did make an impact on pedagogic
practice and their impacts. The relationship between design and educational
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practice has a contested history with suggestions that design alone can change
behaviour locked in conflict with those that suggest that it has little or no impact. Neither argument has developed a sophisticated model of the relationship
between the two. There has been recognition of the complex nature of the influences that are brought to bear on design and on the nature of the knowledge
that is needed for design to ‘work’:
The struggles to agree upon what counts as design knowledge and its cultural identity can therefore be perceived as affecting and being affected
by a complex system involving economy, production, social significance,
consumption, use of objects, and so on.
(Carvalho & Dong, 2006, p. 484)
What counts as acceptable design knowledge changes over time, sometimes very
rapidly. In England between 2003 and 2010 there was considerable government
interest and investment in designs that aimed to provide inspiring learning environments and exceptional community assets over an extended period. The intention was to ensure that “all young people are being taught in buildings that can
enhance their learning and provide the facilities that they and their teachers need
to reach their full potential”. The design process was to involve “proper consultation with the staff and pupils of the school and the wider community” (Df ES,
2002, p. 63) in order that “authorities and schools will be able to make visionary
changes and enable teaching and learning to be transformed” (Df ES, 2003, p. 7).
The initiative involved the decentralisation of funds to local education partnerships that were required to build and improve secondary school buildings as
well as to coordinate and oversee the educational transformation and community
regeneration that was envisaged:
The aim is not just to replace crumbling schools with new ones, but to
transform the way we learn. This represents a break with the old way of
doing things and should change the whole idea of “school”, from a physical place where children are simply taught to one where a community of
individuals can share learning experiences and activities.
(CABE, 2006, p. 1)
Aspirations for the outcomes of the programme, known as Building Schools for
the Future (BSF), were couched in terms of collaboration between schools; the
development of new forms of infrastructure; new models of school organisation;
an enhanced teaching force; new patterns of distributed leadership; personalised approaches to teaching and learning, involving significant and novel use of
information and communication technologies (ICT); and new forms of central
governance.
The term ‘personalisation’ was a common feature of many policy documents
and, although it was linked to a myriad of meanings, generally became associated
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with shifts in modes of control over learning, with students taking more responsibility for the selection, sequencing and pacing of their work in school. The personalised approach was to be made feasible through access to new technologies
and the availability of a mixed economy of open and flexible spaces. The argument promoted in favour of this significant investment was couched in terms of
transformation of learning and teaching along with enhanced participation and
community involvement and engagement. Sustainability was a major consideration, especially with respect to energy usage.
Considerable emphasis was also placed on the need for new approaches to
school leadership:
Our determination is to ensure that every Head is able to do more than
run a stable school. Transformation requires leadership which: Can frame a
clear vision that engages the school community; Can motivate and inspire;
Pursues change in a consistent and disciplined way; and Understands and
leads the professional business of teaching. To achieve their full potential,
teachers need to work in a school that is creative, enabling and ﬂexible.
And the biggest inﬂuence is the Head. … Heads must be free to remodel
school staffing, the organisation of the school day, school week and school
year and be imaginative in the use of school space – opening up opportunities for learning in the community, engaging with business and developing
vocational studies.
(DfES, 2002, p. 26)
However, as Kraftl (2012) points out, there is some doubt as to whether this
radical vision of restructuring was realised in the realities of practice in schools
and communities:
BSF connected with the promise of three further discourses: school
(-children), community and architectural practice. It anticipated that
new school buildings would instil transformative change – modernising
English schooling, combating social exclusion and leaving an architectural
“ legacy”. However, it is argued that BSF constituted an allegorical utopia:
whilst suggesting a “radical” vision for schooling and society, its ultimate
effect was to preserve a conventional (neo-liberal) model of schooling.
(Kraftl, 2012, p. 847)
More recently, the subject of design quality in schools has come to the fore with
government pronouncements on the wastage of money on architectural fees and
what has been referred to as overindulgent design within the BSF programme.
The architectural profession has responded that they had been asked to produce
higher quality environments particularly in terms of the acoustic environment,
the quality of daylighting and higher quality ventilation, the provision of ICT
and the reduction in energy costs. Some buildings may prove extremely good
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value for money in terms of their impact on the educational achievements of their
pupils; others may not.
The policy environment in which the schools we studied were located was
one in which capital investment was made in order to secure radical change
in the practices of schooling. Teaching, learning, management and community
participation and engagement were to be transformed as new schools were designed and built to meet the envisaged needs of the 21st century. More recently,
policy on the role of design in rebuilding the schools’ estate in England has
been through another major change as attempts are made to achieve good value
and efficiency in times of austerity. In 2010, the BSF programme was scrapped.
The Priority School Building Programme (PSBP) was established in 2011 and
intended to reduce school building costs by approximately a third in comparison
with those incurred during BSF. Project time has also been reduced from 24–36
months to 12 months in order to drive efficiency. This involves limiting consultation with school communities and multiple stakeholders to an initial six-week
period. So-called “Control Options” were produced in order to demonstrate
how a very limited number of “Baseline Designs” should be applied in practice.
Good quality education does not necessarily need sparkling, architect-
designed buildings…. Throughout its life [BSF] has been characterised by
massive overspends, tragic delays, botched construction projects and needless bureaucracy.
(Gove, as cited in Kraftl, 2012, p. 866)
Some time ago, Earthman (2004) concluded that while inadequate school buildings cause health problems, lower student morale and contribute to poor student
performance, he was not convinced that school buildings need necessarily be
any more than adequate, although the notion of adequacy fails to find a satisfactory definition. A recent review conducted by OECD (2013) sought to identify
how “investments in the physical learning environment” – that is, “the physical
spaces (including formal and informal spaces) in which learners, teachers, content, equipment and technologies interact” – can translate into improved cognitive and non-cognitive outcomes (p. 1). In order to do this they explored set the
ways in which spatiality, connectivity and temporality mediate pedagogical and
other relationships that can improve student learning. The emphasis here on mediation is important. It suggests a very different mechanism is at play than one of
determination. They recognised that empirical evidence was far from extensive
and agreed with Woolner et al. (2007) that
The research indicates that there is an overall lack of empirical evidence
about the impact of individual elements of the physical environment
which might inform school design at a practice level to support student
achievement.
(Woolner et al., 2007, p. 47)

Introduction 5

More recently however, Barrett et al. (2015) have suggested that differences in
the physical characteristics of primary school classrooms explain 16% of the variation in learning progress. Their claim is that theirs is the first study in which
clear evidence of the effect on users of the overall design of the physical learning
space has been isolated in real-life situations. Their findings point to a classroom
(rather than a whole school) design effect:
Surprisingly, whole-school factors (e.g. size, navigation routes, specialist
facilities, play facilities) do not seem to be anywhere near as important as
the design of the individual classrooms. This point is reinforced by clear
evidence that it is quite typical to have a mix of more and less effective
classrooms in the same school. The message is that, first and foremost, each
classroom has to be well designed.
(Barrett et al., 2015, p. 3)
A more comprehensive view is argued by Sailer and Penn (2010, p. 12), who
claim that
Humans shape their buildings through design practice (social agency affecting spatial structure); humans shape their organisations through management practice (social agency affecting social structure); then buildings
shape organisations (spatial agency affecting social structure); both organisations as well as buildings constrain agents in their behaviours (social
structures and spatial structure-agency affecting social agency).
This complex, dialectical view of the relationships between buildings and human actions (including management, social organisations and social structures)
informs the way schools, their designers, constructors and occupiers should be
studied.
In summary, this moment in time gave rise to questions about the future of
schooling itself and the extent to which the design of schools was fit for the purposes of these new educational visions. Interestingly, at the time when English
policy shifted away from the early 21st-century arguments about design and
practice, much of the rest of the world continue to pursue debates about radical restructuring of education and design in order to meet the demands of a
world that was being restructured through new conceptions of work and communication. In some cases, this led to processes of rethinking the underlying
capabilities that education should seek to promote. In the case of Finland, with
its much-publicised records of excellence in international measures such as Programme for International Student Assessment (PISA), a case was made for the
centrality of imagination and creativity and critical thinking as the core capabilities that were essential in the development of a strong economy and a stable and
cohesive society. The Finnish system provides a clear example of an attempt to
reconsider the validity of assumptions about design and practice that prevailed for
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much of the 20th century. In this book, we have encouraged our contributors to
engage in a process of rethinking and re-envisioning those aspects of design and
educational practice in which they specialise.
In the first chapter, Tim Brighouse tackles the thorny issue of the future of
schooling itself. He identifies two tasks for schools, first in how to improve what
they decided to do, and second, in deciding what they do. Tim has a long history of a profound contribution to the development of practices through which
schools can improve themselves. This is witnessed in his chapter. Importantly,
he asks questions about the ways in which schools should and could change their
focus in the coming years. His suggestions take the form of a plea for a broader set
of national purposes of education, a reformed curriculum and assessment process,
a rethinking of accountability arrangement and reconsideration of the relationship between schools and local and national authorities. He makes a powerful
case for a reconsidered future and provides thought-provoking ideas, which we
believe should fuel forthcoming debates.
Gert Biesta broadens the debate beyond the issue of how design affects ‘learning’. Biesta argues that education involves far more than mere learning: it is
a deeply value-laden process involving difficult choices about what should (as
opposed to what can) be learnt. Furthermore, schools have multiple responsibilities beyond the mere training of students to pass examinations. Rather, school
is a much more complex process of socialisation and personal growth than is
often realised, and design can play multiple, not always consistent roles in challenging as well as simply enabling students. Biesta’s understanding of schools
as (potentially) educational organisations stems from the German tradition, in
which Bildung is a much richer process of growth into culture, society and self-
determination than is recognised in more narrowly instrumental Anglo-Saxon
conceptions of the purpose of schooling.
Peter Clegg and Joe Jack Williams examine how rapid changes in government
policy since 2000 in England have shaped the architectural debate on school design. Feilden Clegg Bradley Studios has a unique and insightful perspective from
developing a growing body of research through working in practice. Clegg and
Williams analyse the impact of policy on the design and production of school
buildings using practice data through time. They argue that that in times of austerity, the “value” and purpose of school buildings should be carefully considered
in terms of long-term flexibility, sustainability, quality and ability to adapt to
future changes in pedagogic development and curricula. Clegg and Williams importantly discuss the key lessons learnt from over 25 years of designing, building
and rethinking school environments for the next generation of learners.
Kerstin Sailer derives much of her influence from theories of space syntax.
She draws on Bernstein’s (1971) sociology of pedagogy in a discussion of school
buildings as pedagogical tools. She draws on a distinction between open and
closed schools, which lies at the heart of the differences that are to be seen in
a comparison between the English initiatives of the period from 2003 to 2010
and those which followed in the wake of the change of government in 2010.
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Of course, this open and closed distinction is not new. In the United States and
in parts of the UK, the 1970s witnessed the development of so-called ‘open plan’
schools. Arguably, these were rather crude and unnuanced attempts of breaking out of the well-established formulae of school design. In this chapter, space
syntax is deployed to provide a much more sophisticated and theorised approach
to the configuration of space. Five examples are given of school designs with
elements of space syntax analysis. She places a particular focus on the design of
corridors as a way into debates about the ways in which space is configured. In so
doing, she challenges simplistic notions of ‘open’ and ‘closed’ and opens the ways
for new understandings of configurational analysis.
Peter Barrett and his colleagues have, for some years, looked not at the effect
of school design as a whole, but rather at the particular effect of classroom design
on learning outcomes. Drawing on an extensive data set, they argue that certain aspects of classroom design have a very significant effect on student outcomes. Barrett’s approach will be controversial for some, as isolating variables
and quantifying their effects in contexts such as this is always open to challenge.
Also, some may feel that by putting the traditional classroom at the centre of the
analysis, Barrett is reinforcing a very traditional model of schooling that initiatives
such as BSF were intended to challenge. On the other hand, Barrett and his colleagues have used a sophisticated and rigorous approach and have shown a clear
design effect. Perhaps the focus on the classroom is simply realistic rather than
reactionary; certainly, the Design Matters? team found very limited evidence of
teaching approaches other than those centred firmly, and often very traditionally,
in classrooms. Barrett is one of few researchers fully to acknowledge this.
Designing and building a school is by very definition a multi-agency activity. There are clients, architects, engineers, constructors and many others
who are involved in what is often a rapid-fire series of consultations and actions.
Unfortunately, the construction industry appears to struggle with processes of
inter-agency collaboration. In her writing, Hannele Kerosuo discusses new developments in multiparty collaboration between clients, users and designers in
school design. She draws on the Finnish approach to what has become known
as Cultural Historical Activity Theory as developed by Engeström and his colleagues in Helsinki. A new tool known as Building Information Modelling technology (BIM) has been introduced and widely adopted as attempts are made to
improve collaboration between different players in the field. This chapter both
theorises and reports empirical studies of the introduction of BIM into new ways
of working in the construction industry. She questions whether the kinds of collaboration she feels are essential, which she refers to as knotworking, can and will
result from the introduction of a technological tool in the form of BIM.
Dejan Mumovic, Lia Chatzidiakou and Riham Ahmed examine the environmental performance of school environments through an evaluation of the
strength and consistency of current evidence indicating that there is an association between students’ performance and indoor pollutants and thermal conditions
in schools. This chapter brings together three research projects at the University
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College London (UCL) Institute for Environmental Design and Engineering
analysing different environmental factors that impact students’ health, cognitive performance and comfort. This evaluation offers important evidence-based
guidance for school designers, educationists and policymakers on the environmental factors that support healthy, comfortable school environments for students. This chapter also points to the need to develop a holistic, multidisciplinary
approach to environmental quality, energy use and educational performance in
order to have a better understanding of the complex relationships between environmental performance, pedagogic practices and occupants’ perceptions of their
school environment.
Jill Porter opens the door on a very important but rather neglected area of
debate concerning school designs. She considers the implications of design for
young people with a range of strengths and needs. She points out that much of
the research that has been carried out focuses on specific special needs and/or
disabilities, and that relatively little work has been done of the implications and
experiences of design for a much wider constituency of young people who may
experience difficulty with and in schooling.
Her analysis includes an examination of the guidance that has been offered
and how this has changed over recent years as the focus has shifted more towards
the design of special provision. She identifies limitations in current versions of
what is often called ‘inclusive design. Her plea is for a much more nuanced and
subtle engagement with a complex and challenging set of dilemmas that inclusive
design presents. She presents a strong case for further engagement with these
dilemmas in the pursuit of a fair and just approach to the design of learning environments for all pupils.
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