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Foreword 

Henry Sanoff 

School facilities are powerful indicators of community values and aspirations. 
They not only support the academic needs of students they serve, but can also 
address the social, educational, recreational, and personal needs of the members 
of the broader community. It has been argued that successful schools strengthen 
a community’s sense of identity and coherence.

Educational reform, however, has focused primarily on what is taught, and 
how it is taught. As a result, curricula have been strengthened, instructional 
strategies improved, and learning materials updated. However, what has re-
ceived too little attention is the physical environment in which education occurs. 
School systems find that parents are much more discerning about which school 
their child will attend, including the physical appearance of the school and the 
amount of modern technology available. In addition, school systems have dis-
covered that schools with “sick” internal physical environments are shunned by 
prospective teachers and parents alike (Stevenson, 2006). Widespread miscon-
ceptions reinforce the view that the quality of school buildings has no impact on 
academic performance. Consequently, a gap exists between the educators’ view 
of improving quality and the process of planning schools. 

It is also becoming more evident that students function best in different 
educational settings according to their abilities, consequently identical schools 
in terms of facilities do not equate with equal opportunity for students. School 
systems in the USA are offering parents and children more choices about the 
school a child attends. The one-size-fits-all approach is gradually disappearing, 
and may give way to smaller and more diverse learning environments that give 
parents and students more choices and options about what, where, and how they 
learn. Therefore, the focus is shifting away from district-wide planning providing 
equality of school facilities towards plans that meet the unique program needs 
of each school (Stevenson, 2002). And as parents have more choices about where 
to send their children, it follows that they demand schools that are personalized 
and that fit their needs. 
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Very different scenarios may affect what spaces will be included in future build-
ing designs (Butin, 2000). One view of the future suggests that standard academic 
classrooms will disappear. In their place, specialized labs and learning centers 
will become the norm (Lackney, 1999). Those with this vision maintain that sepa-
rating learning into academics, arts, vocational, and the like is a false dichotomy 
(Chan, 1996). Instead, they view learning as holistic with, for example, art incor-
porated into language arts or maths taught with specific job skills or vocations in 
mind. In this scenario, classrooms must be multipurpose, allowing a blending of 
traditional instruction with meaningful and diverse hands-on, lab-type experi-
ences that may include anything from pottery making to dramatic arts. This idea 
of personalized learning environments, which has generated immense interest 
in the design of classroom clusters, house plans, and school-within-school set-
tings has magnified the role student commons can play in a school’s overall de-
sign, serving as a hub for an academic wing or providing a space for alternative 
teaching strategies. 

Another scenario sees the development of more shared school facilities. In 
this view, future schools will be created or redesigned so that instructional and 
support spaces can also be used by social and community organizations or even 
businesses. The idea of schools as community learning centers has been sup-
ported by research documenting the importance of active parental involvement, 
the growing importance of lifelong learning, and a recognition that communi-
ties have many assets to offer that are themselves important learning tools. This 
awareness presents an opportunity to reconsider what constitutes an appropri-
ate learning environment and to identify those factors that can enhance student 
achievement. Sharing instructional and support facilities is expected to be ben-
eficial to both the school and the community. In such settings, students have ac-
cess to a wide array of community and business expertise that can bring the cur-
riculum to life – and those who do not normally have access to school facilities 
find that the facilities better justify the money spent upon them. In any of the 
scenarios, school facilities would be different from what exists today. The key to 
successful planning is to provide the most flexible and adaptable spaces possible 
in our schools. 

The previous trends suggest how school facilities may be different in the fu-
ture. Though the possibility may be remote, another scenario exists – schools, as 
we know them, will disappear (Northwest Educational Technology Consortium 
2002). If one thinks about the combination of the rapid development of tech-
nology and the increasing lack of confidence parents have in public education, 
the disappearance of the brick and mortar structure called school is possible. The 
child has access to lessons prepared by the most knowledgeable professionals 

Foreword
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in the world and can interact electronically with teachers and students in other 
countries as part of language, geography, or political studies instruction. Parents 
who home-school increasingly use technology to access instructional materi-
als. Students in remote areas of Canada and Australia, hundreds of miles from a 
school building, attend school by logging onto their computers. Technology liter-
ally allows a high school student in rural locations to take a course online from a 
teacher in another town.

The question, perhaps, is not whether it is possible that schools will cease to 
exist, but how virtual schools will grow and to what extent. No one knows, but it 
raises some interesting issues about how much to invest in physical structures, 
what kind of life expectancy they should have, and whether the future emphasis 
needs to be on schools as traditional learning environments or schools as pro-
duction and broadcast centers. It also raises a question about the fundamental 
purpose of schooling. If technology consumes much of the instructional delivery 
of the future, who or what will assume responsibility for the socialization pro-
cess that schools have traditionally been held accountable for?

Another new element to consider in school design is the reality that there 
are more active participants who want a voice in how new school facilities are de-
signed. Community-based groups, municipal agencies, and universities are just 
a few of the groups in the past decade that have voiced their ideas. This activism 
has led to a greater need for authentic citizen engagement and growing accep-
tance of shared space and public-private partnerships. In the coming decades, 
educators and facility planners may increasingly be thinking about the needs of 
preschool children and senior citizens. In this new era of lifelong learning, edu-
cators and architects are going to have to expand their vision of who uses these 
facilities and be keenly aware of changing demographics. It may be necessary to 
move away from the traditional emphasis of creating facilities for seniors only 
and consider approaches that let the generations mingle in order to keep retir-
ees active and current (Sullivan, 2002). Schools can achieve more innovative ap-
proaches to learning by creating learning environments in nontraditional set-
tings such as museums and shopping malls, as well as encompass community 
needs.

The key to providing school facilities that meet current and future needs in a 
given community is to constantly scan the environment, communicate regularly 
with educators, the community, businesses, and policy makers, and stay aware 
of current educational, design, and environmental issues. Otherwise, reliance on 
“It’s always worked in the past,” or “That’s how it has always been done” may well 
result in the waste of capital resources, dissatisfaction in the community, and 
reduced opportunities to optimize instruction and educational outcomes. A ba-

Henry Sanoff 
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sic element of effective planning for the 21st century must be “thinking beyond 
today.” Specific questions must be asked on an ongoing basis: “What is emerging 
in educational practice that may affect school design tomorrow? What is hap-
pening with the demographic composition of the community that may change 
how education must be delivered? Does quality research exist that indicates edu-
cation can be delivered in a more efficient, effective manner?” (Bingler, Quinn, 
& Sullivan, 2003). If such questions are addressed, can we hope that the school 
facilities of tomorrow will adequately support the educational programs of the 
day? This book would like to be seen as a first step toward the much needed dis-
cussion of these questions. 
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Preface 

We hope that our descriptions in this book of innovative schools worldwide, em-
bedded in a framework of architectural psychology, will be able to offer a profes-
sional foundation for the construction, renovation, or expansion of existing and 
future schools.

Interest in this topic has in recent years gained impetus as a result of various 
studies evaluating pupils’ performance in international comparisons, notably 
the triennial worldwide PISA (Programme for International Student Assessment) 
studies coordinated by the Organisation for Economic Cooperation and Develop-
ment (OECD) that assess 15-year-olds literacy in reading, maths, and science as 
well as problem-solving in general. These curriculum-independent studies with 
a rotating particular emphasis on one of the three core areas began in 2000, and 
each successive round has led politicians, educators, and parents – particularly 
in countries not at the top of the results list – to ask why pupils in one country 
do better than those in another. Whilst there is, of course, no simple single-factor 
solution, the importance of learning environments that support various user 
needs is being recognized. In our search for features of supportive environments, 
we found that, besides teachers, parents, and other children, the school buildings 
themselves significantly influence performance, well-being, social behavior, and 
therefore also, in the end, grades as well as the knowledge and skills that pupils 
acquire for their future lives. 

The success of an earlier book of ours on school buildings and trends in edu-
cational architecture in Germany, Schulen der Zukunft (Schools of the Future), 
published in 2002, encouraged us to widen our scope and address the subject 
on an international level. After all, how an inspiring, stimulating school should 
be designed will be different in different countries, according to culture and cli-
mate. There are commonalities, however, and so our proposals should be under-
stood as a set of criteria that should be examined for applicability, and adapted 
to the respective local situation. 

Many factors have to be considered. Depending on a country’s location rela-
tive to the equator, the north or south face of a building may serve to provide 
cooling shade or contribute to heating the structure. But what counts as the op-
timal temperature is very similar in hot and cold climates, and for mental work 
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is around 21–22° C (approximately 70° F). And depending on the climate of a spe-
cific region, one might use cool or warm colors to compensate for actual temper-
ature deficits. Then again, there are cultural differences in the symbolic meaning 
attributed to colors, which will influence well-being. The need for privacy is also 
very different in various cultures. 

User participation in the design and building processes is usually imple-
mented according to the degree of acceptance of the organizational effort it re-
quires, but in the view of experts it is vital for the long-term acceptance of build-
ings. Information technology enhances the communication of knowledge even 
across considerable distances, and its advance will therefore reach most schools 
in the future, if it has not done so already. Especially for children in need of spe-
cial support, from one-parent or immigrant families, schools with a home-like 
atmosphere and many appropriation opportunities represent built models of 
a functioning home. Integration is also supported by universal design. Innova-
tion in the regulations for school construction will have to be advanced in many 
countries with the help of a common design language.

The contributors to this book address all these aspects. Overall, we see our 
recommendations as based on an interactionist approach, which posits that per-
formance can be promoted with school buildings, relative to the specific teach-
ing methods, learning goals, and learning styles, the people – students and teach-
ers – involved, the community, the general culture, and the climate. This means 
that there is no one single school design that will satisfy all requirements every-
where: While the recommendations we offer are clear expert-based suggestions, 
they remain varied and multifaceted. 

Rotraut Walden 

December 2014

Preface
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1 Introduction 

Rotraut Walden 

It is an unfortunate truth that dignity and freedom of thought often depend 

on the proportions of a room, a delightful view out of the window, a certain 

measure of light and color, so that someone who has spent his whole life in a 

kind of oblong boxes and one day enters a room with noble proportions might 

wonder how much he might have been missing, spiritually, just because of the 

character of his living quarters.

Christian Morgenstern 

Steps, Psychological Issues (1906) 

1.1 Overview 

Every day, we experience how spaces can influence human beings, whether we 
are visiting friends in their homes or entering a department store, a restaurant, 
or a museum. We get very different impressions, which in turn generate very dif-
ferent emotions and moods. Because spaces influence us, we like to design the 
spaces we inhabit in such a way that they make us feel comfortable and at home 
in them. 

With public spaces such as schools, this is more difficult. The importance of 
the design of school spaces for successful education is often underestimated. A 
main finding of our studies is that students must feel comfortable in their school 
environment as a crucial precondition for successful learning (see Walden, 2007). 
It is the opinion of many experts that there are communication problems be-
tween architects and educators and the main users of schools, teachers and stu-
dents. These buildings are planned by many for many users, which leads to many 
individual expectations falling through the cracks or never even being taken into 
consideration. In any case, one should be clear about the learning processes that 
are to be accommodated, which pedagogical concepts are to be used, and which 
learning goals are to be pursued with the students. If the spaces met these expec-
tations, would we then be on the way towards “schools of the future”?

R. Walden (ed.), Schools for the Future, DOI 10.1007/978-3-658-09405-8_1,
© Springer Fachmedien Wiesbaden 2015



2 1 – Introduction

The present study shows the future trends in school design. Perhaps we will 
never see the “school of the future.” This might be due to very different reasons: 
Sometimes the architecture is inappropriate, sometimes the teachers are not 
sufficiently engaged, or the student community just does not allow things to get 
moving. Also, architectural design and furnishings will always be perceived in 
a subjective manner: What makes some people comfortable and content might 
cause discomfort or even stress in others.

Certain shapes or colors may be disliked by many users, while others are 
appreciated. It is necessary to find out what these preferences are, and consider 
them in the design of future buildings. The simplest, most sensible and success-
ful way to do this is to include users in the planning or remodeling projects from 
the beginning, in the form of user participation in the design, user design and 
decision making (as has been done, for instance, by the architects Henry Sanoff 
in the United States, and Peter Hübner in Germany). This achieves an interlock-
ing process, resulting in a final fit which is formed, carried, and acknowledged by 
both sides: the young users and the spatial arrangement. This makes it possible 
to identify with spaces. Basic human needs are located in the spheres of emotion, 
communication, and intellectual as well as physical development. This means 
that the learning environment of a school has far-reaching associations of liv-
ing space, place for experience and encounter, workshop, laboratory, oasis, and 
way station. It also means that architects must design and plan more than walls, 
ceilings, roofs, and hallways – a spatial composition that is esthetically pleasing, 
evokes functional curiosity, invites users to enter and stay, encourages work to be 
done, enhances the joy of learning and performance, offers firm support in the 
daily routines yet opens avenues for self-actualization that extend into future 
careers as well as private relationships. 

Some readers may consider it somewhat presumptuous to talk of a “school 
of the future.” However, our research efforts are indeed guided by the question of 
what such a school might be like. In view of the demographic forecasts that envi-
sion ever increasing numbers of elderly people who will have to be “supported” 
by fewer younger people, this question is no mere luxury. The younger genera-
tion will have to become more capable and productive to be able to meet such 
expectations. Besides, many older schools are deficient in their ability to support 
learning, productivity, well-being, and social interaction. We are convinced that 
better school buildings can provide better environments for successful educa-
tion. 

To achieve a sense of “feeling at home” in such a school environment – where, 
after all, teachers and students spend a considerable amount of their time – it 
should be a matter of course to have students, parents and teachers contribute 
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to the design of the school. An additional effect of such participation in improv-
ing the school is an increased sense of responsibility for this environment, of 
becoming creative, environmentally aware, and understanding, and a reduction 
in vandalism. Our project is rooted in the premise of architectural psychology, 
that performance and behavior of people depend on their interaction with their 
environment (Lewin, 1963). 

1.1.1 Methodological Considerations Regarding 

Architectural Psychology Relationships 

Regarding the many aspects which influence the experience and behavior of stu-
dents, teachers, and parents in schools, Gifford (2002) asks the following ques-
tion with respect to architecture: How do different building configurations influ-
ence learning? School buildings and school yards are very diverse. Some are very 
large, others quite tight; some look like monopoly hotels, like one-story geomet-
ric structures assembled from classroom blocks; some have lawns, while others 
have only tiny asphalt courtyards.

This leads to a search for 1) structuring units and their empirical relation-
ships and 2) the conclusions that can be drawn from the results. 

Regarding the first of these two points: Not only are the building forms var-
ied, but so are the local conditions of each building, and its ecological integra-
tion. Furthermore, the people involved are very different. For pragmatic reasons, 
we therefore employ an interactionist approach in our investigations, which as-
sumes that behavior is formed by both people and their environment. A struc-
ture with the elements response, situation, and person, which then permits mak-
ing statements about concrete points in it, is offered by the facet theory (Borg, 
1996). Conceptually, we follow the transactional approach, which assumes that 
that individual behavior is not only determined by the social and physical envi-
ronment, but the individual in turn changes reality by his or her behavior. The 
transactional approach also embraces the uniqueness of problem solutions as 
they are described in interviews, for example (Werner & Altman, 2000, pp. 21 et 
sqq.). Kaminski (1988; Moore, Turtle, & Howell, 1985; see Dieckmann et al., 1998, 
pp. 48 et sqq.) describes a conceptual frame of reference for establishing relation-
ships between basic environmental psychology components. 

With respect to the second query arising from Gifford’s questions: Research-
ers of older studies tended to claim that environment determines behavior. Thus, 
they tried to establish concrete effects of the environment on humans, based on 
mere correlations. Especially Linneweber (1996) pointed out the problems with 
this approach to deriving causal relationships, specifically with respect to envi-
ronmental studies regarding school buildings. 

Rotraut Walden



4

It is legitimate to establish causal relationships when the effects can be unequiv-
ocally isolated and thus law-like relationships can be shown. But that is not the 
case here, an objection that can be raised for all applied social studies in general. 
We would like to emphasize that we, therefore, can only point out tendencies 
whose consequences are not equivalent to the conclusions from so-called “hard” 
experimental studies. 

This debate mostly culminates in the conclusion that research aiming at de-
termining results based on relationships between multiple aspects often turns 
out to be quite relevant for practical application (in spite of the above reserva-
tion) while experimental research may aim at establishing firmer (causal) rela-
tionships, but at the expense of being able to focus only on very small slices of 
reality, and therefore has very limited practical usefulness. 

We cannot offer a solution to these general problems. But our discussions 
are guided by the view that architects rightfully expect concrete assistance from 
psychologists, since, after all, buildings have to be built, with or without unequiv-
ocally (experimentally) validated expert psychological advice. This dilemma 
leads to the search for units respectively structures and a determination of the 
research object by means of a combination of several different methodological 
approaches to the same question (see the discussion of “triangulation” in Hell-
brück & Fischer, 1999, p. 115.) This is the approach we use in this study. 

Our book is organized in three parts: A theoretical part with a history of 
school building in the Unites States (Lackney), Japan (Yanagisawa), and Germany 
(Schalz), basics of architectural psychology and architecture, such as psychologi-
cal relationships and processes (Walden), the principle of community participa-
tion (Sanoff), the expectation for communication and information technology 
in schools (Yanagisawa), and a design language for learning communities (Lack-
ney); an empirical part (Walden) containing a facet approach, interviews regard-
ing selected schools of the future, and a format for the assessment of the quality 
of school buildings; and an appendix with descriptions of 24 international ex-
amples of innovative schools, in 11 countries on all five continents. 

The introduction to the topic begins with a discussion of school building in 
earlier times (Chapter 2). A brief historical overview of school building in the USA, 
Japan, and Germany makes it clear that school building, just like architecture in 
general, is not only subject to the changing conditions of the time, but also a 
mirror of society. The criteria for the quality of school buildings have changed 
continuously. 

1 – Introduction
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1.1.2 Historical Perspectives 

History of the Schoolhouse in the USA 

In chapter 2.1, Jeffery A. Lackney outlines the history of the schoolhouse in the 
USA. Three definable periods of educational architecture in the United States – 
the Colonial period, the Industrial Revolution, and the Information Age – dem-
onstrate how educational facilities from early one-room schoolhouses to mod-
ern-day, high-tech buildings have evolved over time in response to societal and 
political influences. 

Historical Background of the Japanese School 

Kaname Yanagisawa looks at school buildings in Japan in chapter 2.2. There were 
no public schools in Japan before the Meiji era other than private schools called 
“Hanko,” which were feudal clan-owned schools for educating samurai, and “Ter-
akoya,” temple-owned schools for educating tradesmen and farmers. The mod-
ern public school system in Japan with separation of grades started in the Meiji 
era (1868–1912). 

Central government school design guidelines were issued in 1881 and a 
model school plan in 1895. School features from this period are still found in 
many contemporary Japanese schools. While there were few changes in school 
design during the early 20th century, the central government organized a com-
mittee to build two model schools as symbols of Japan’s postwar rehabilitation 
after the Second World War. Several innovative schools were built during the 
1960s, demonstrating shifts from quantity to quality, and from standardization 
to variation. 

Open plan schools were built during the 1970s, following the open plan 
movement in the UK and the USA. After 1984, the central government started to 
subsidize construction of open plan schools. Criticism of open plan schools and 
their lack of human scale and privacy led to innovations in school design such as 
a more home-like environment, the independent class house, and small enclosed 
spaces. These ideas have not become mainstream practice in Japan, but have had 
an influence even on some of the open plan schools. 

The Historical Development of German School Buildings 

In chapter 2.3, Simone Schalz provides an overview of the historical development 
of school buildings in Germany. Until the 16th century, schools in Europe were 
the exclusive domain of the church. At about this time, mandatory education 
was introduced in Germany. With the work of Johann Amos Comenius (1592–
1670), the first steps towards modern pedagogy were taken. “Reform educators” 

Rotraut Walden
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working for changes between 1890 and 1930 aimed at making the human being 
the central concern, and drew educational material from real life (Maria Montes-
sori, Peter Petersen, Rudolf Steiner). Another “wave of reform” developed in the 
time between the two World Wars. The church became less and less important, 
and more steps were taken into a scientific direction. This trend continued after 
the Second World War, and “arousal, fun, and illusion” became key concerns. 

In today’s school building, the pedagogical concept often takes precedence in 
guiding development of educational architecture. Today, school design is mostly 
based on concepts which have been agreed upon ahead of time (for each indi-
vidual project) – concepts which include specific expectations and requirements 
for the features of the school building and its immediate surroundings. Here, the 
choice of the right architect becomes a deciding factor. The architects face many 
diverse challenges. These include not only the expectation that they carry out 
their commission as the students’ and teachers’ advocate, but also try to accom-
modate all user requests and integrate them into the architectural concept. 

1.1.3 The School of the Future 

In chapter 3, we investigate the conditions that will characterize the school of 
the future. Well-being and readiness to learn are influenced not only by external 
(spatial) conditions but also by internal psychological processes: Arousal, adapta-
tion, stress, distraction, overload, and fatigue also have their effect on well-being, 
social relationships, and learning performance. Spatial perception represents the 
border between the external and the internal world. Here, the spatial conditions 
such as form and color design, lighting, climate, heating, cooling and ventilation, 
acoustics and noise remediation, and furnishings must be considered important 
(see sections 3.2–3.7). Then we describe the processes and needs that are signifi-
cant in view of emotional and physical well-being (see sections 3.8–3.10), such as 
density and crowding, privacy, conflicts and aggression, and school as a place for 
social encounters. Participation, user design and displays of self (see section 3.9), 
considerations regarding the ecological choice of building materials, with a sec-
tion on education with regard to ecological responsibility, as well as clarification 
or organizational aspects, positions towards open instruction and after-hours 
community use of schools round out chapter 3. A school is not just a place for 
instruction but a living venue for learning and play, as well as a meeting place 
for users from the surrounding community. A school should not only be a place 
for learning processes but an open house where everybody can feel comfortable 
and at home. 
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1.1.4 International Perspectives 

The book’s international perspective is provided by three authors from the 
Unites States (Henry Sanoff and Jeffery A. Lackney) and Japan (Kaname Yanagi-
sawa). They consider the benefits of user participation and information technol-
ogy in designing living schools that offer a connection to “inner” (participation) 
and “global” communication. Specifically, Jeffery A. Lackney recommends a new 
design language for schools and learning communities that will help architects 
in designing and building without being overly constrained by regulations and 
norms. One implication of this proposal would be the amendment of regula-
tions, educational specifications and norms (for example, the DIN norms) with 
the help of this design language. 

Schools Designed with Community Participation 

In chapter 4, Henry Sanoff explores the question of public participation in school 
design. It presents the rationale for such participation both in terms of classic 
democratic theory and from the point of view of ensuring that user concerns 
will be adequately addressed as well as contributing to the sense of ownership of 
users, discusses how participation by students, teachers, parents, and the com-
munity can be achieved, and how the resulting environments can be evaluated. 
The evaluation may consider user interpretation of the messages a building con-
veys about the activities and social values of occupants, its functional adequacy 
in view of different user needs including children with disabilities, how well its 
spaces foster the social and psychological conditions in which learning is most 
likely to be successful, and its esthetics. Case studies address community and 
user participation as an integral part of the school planning process. 

The Impact of Information Technology 

Chapter 5 by Kaname Yanagisawa discusses the role of information technol-
ogy as a major force in changing school design worldwide. This chapter offers a 
survey of the current state of learning and information technology in schools, 
analyzes trends in the response to this force – such as interdisciplinary learning, 
hands-on and self-learning, increased networking between school and commu-
nity –, discusses the rationale for increased use of information technology, and 
provides suggestions for innovative school design from the viewpoint of IT appli-
cation and individual learning, but also for prudent balancing of technology and 
providing spaces for actual face-to-face communication. 

A Design Language for Learning Communities 

In chapter 6, Jeffery A. Lackney presents his proposed design language. Effective 
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communication between educators and architects is an essential prerequisite 
for the successful planning and design of schools, especially for those learning 
communities interested in challenging the boundaries of conventional models 
of educational practice. Educators lack a common language, a “lingua franca” for 
expressing their experience of the school as a place for learning and for articu-
lating their environmental concerns with explicit reference to the activities of 
teaching and learning. 

A common set of attributes of place experience, such as comfort, crowding, 
safety, ownership and personalization, and adaptability, has emerged in the envi-
ronmental psychology literature across a broad range of place types. These attri-
butes of place experience, when integrated into holistic design patterns, have the 
potential of creating a common language that both architects and educators can 
use to communicate and articulate their environmental experience with explicit 
reference to the purposes and activities of teaching and learning. This chapter 
introduces a number of patterns that have been found to be salient in school 
design, including “smaller is better,” “the learning studio,” and “school as three-
dimensional textbook.” These patterns represent the translation of research and 
best practice from a variety of sources within the educational, psychological and 
architectural literature. The common underlying premise is that all learning en-
vironments should be learner-centered, development- and age-appropriate, safe, 
comfortable, accessible, flexible, and equitable in addition to being cost effective. 

1.1.4 Developing the Idea of “Schools for the Future” 

How did we arrive at our idea of “schools for the future”? Some first indications 
were found in the internet platforms of Designing for the Future of Learning 
(www.design-share.com), the National Clearinghouse for Educational Facilities 
(www.edfacilities.org), and exchanges with international experts at conferences 
of the Environmental Design Research Association (EDRA), as well as a survey of 
experts in professional journals, who work with these topics on a daily basis in 
Germany, AIT (Architektur, Innenarchitektur und Technischer Ausbau [Archi-
tecture, Interior Design and Technical Construction]) and Baumeister [Master 
Builder]. In the second part of the study, we first described the facets that form 
the basis of the investigation (see chapter 7). Then we contacted architects we had 
found through various information channels to be experienced in school design, 
and interviewed them according to a structured interview guide of key questions 
pertinent to the topic of schools for the future. The goal of the interview was to 
identify innovative trends in school design and construction. We asked the ar-
chitects not only for innovative criteria but also about positive and negative as-
pects in their work. (A brief description of the school examples is presented in 
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chapters 4, 5, 6, and 7.2 and in the Appendix, which also shows photographs of 
these schools.) This also gave us some insight into obstacles to innovative build-
ing approaches. A summary table of these results can be found in section 7.2 on 
the systematic approach to judging the quality of schools of the future. Finally, 
we examined the aspects that must be mastered to arrive at a description of how 
schools for the future should be designed, according to our results, in chapter 8. 
In addition we repeatedly point out connections to innovative educational goals, 
and thus to lively instruction throughout the book. 

1.1.5 Criteria For the Evaluation of School Buildings 

Chapter 7 presents tools for the systematic judgment of school buildings ac-
cording to the discussion in the previous chapters. The approach chosen is facet 
theory, a tool that offers help in structuring the large number of possible influ-
ences and makes it possible to organize the stimuli into environmental features 
with different variations, personal units (expert, user, passer-by), and subjective 
indicators or reactions (learning performance, expressions of well-being, social 
behavior). 

Experiential reports are generated from interviews with experts and descrip-
tions of innovative schools from 11 countries on five continents (see Appendix), 
and arranged in table format. A system for judging school quality (see Table 7.2) 
is developed, with the following criteria: functional, esthetic design, social-phys-
ical, ecological, organizational, and economical aspects, corresponding to com-
mon criteria in architectural practice. These criteria are applied to the following 
zones in the overall school complex: Outside spaces, school building, entrance, 
classrooms, specialty rooms, interiors and corridors, courtyard, and special ar-
eas. The interviews and descriptions are examined according to the criteria listed 
above. The results are then presented in tabular form and summarized in one 
final table. 

The last section contains a review of the results. It lists critical considerations 
for all zones of a school complex and provides suggestions for future planning. 

1.1.6 Conclusion: How Should Schools Be Built or Renovated? 

What Makes a School a “School of the Future”? 

On the whole, the book takes the position that for schools of the future, user de-
sign (including appropriations), control of stress factors (climate control, window 
shade installation and adjustment, and the like) and control of communication 
(e.g., privacy, use of retreat opportunities) should be allowed to modify the origi-
nal architectural design to flexibly accommodate future changing requirements. 
Such processes are psychologically determined mechanisms that facilitate inno-
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vation by user. They should not only be allowed but invited and encouraged by 
the architectural design. The fact that many users share the spaces certainly sets 
constraints for such adaptation. The goal should be to create a synergy of cre-
ative interaction between the initial provisions by the architectural design and 
the participatory contributions by children, parents, and teachers. Future user 
adaptations and modifications, beautification, personalization, and addition of 
public messages (which also counteract vandalism), generate a sense of owner-
ship and responsibility for the architecture as a “mirror of the self in design.” 

The last part is an Appendix comprising a collection of drawings and photo-
graphs of the schools we analyzed. 

Appendix: School Examples 

The Appendix presents descriptions and photographs of 24 innovative schools 
from eleven different countries in five continents, including examples discussed 
in the preceding chapters: 

USA

1.  Rosa Parks Elementary School (Berkeley, CA, USA); Architects: Ratcliff Archi-
tects (Author: Henry Sanoff) 

2.  The Davidson Elementary School (Davidson, NC, USA); Architects: Adams 
Group Architects and Henry Sanoff AIA (Author: Henry Sanoff) 

3.  The School of Environmental Studies (Apple Valley, MN, USA); Architects: 
Bruce Jilk, H.G.A. Architects (Author: Kaname Yanagisawa) 

4.  Crosswinds Arts and Science Middle School (Woodbury, MN, USA); Archi-
tects: Cuningham Architects (Author: Kaname Yanagisawa) 

5. Harbor City International School (Duluth, MN, USA); Architects: Randall 
Fielding, Scalzo Architects (Author: Jeffery A. Lackney) 

6.  Avalon School (St. Paul, MN, USA); Architects: Fielding Nair International 
(Author: Jeffery A. Lackney) 

7. Millennium High School (New York, NY, USA); Architects: HLW Architects, 
Fielding Nair International (Author: Jeffery A. Lackney) 

Asia

8.  Akemi Minami Elementary School and Akemi Middle School (Urayasu, 
Chiba, Japan); Architects: INA, Planning Advisor: Kaname Yanagisawa (Au-
thor: Kaname Yanagisawa) 
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9.  Gunma International Academy (Ohta, Gunma, Japan); Architects: CAt + CAn, 
Planning Advisors: Jun Ueno and Kaname Yanagisawa (Author: Kaname 
Yanagisawa) 10. Pathways World School (Gurgaon, New Delhi, India); Archi-
tects: C. P. Kukreja & Associates and Prakash Nair (Author: Jeffery A. Lackney) 

Australia 

11.  Reece Community School (Reece, TAS, Australia); Architects: Glenn Smith As-
sociates, Prakash Nair, and Tasmania Department of Education (Author: Jef-
fery A. Lackney) 

12.  Canning Vale High School (Perth, WA, Australia); Architects: Spowers Archi-
tects/VITETTA (Author: Jeffery A. Lackney) 

Europe 

13.  Montessori College Oost (Amsterdam, The Netherlands); Architects: Herman 
Hertzberger, (Author: Kaname Yanagisawa) 

14.  Futurum Haboskolan (Balsta, Stockholm, Sweden); Architects: Jack Pattison 
(Author: Kaname Yanagisawa) 

15.  Fredrika Bremer Gymnasiet Förslag (Upper Secondary School) (Haninge, 
Sweden); Architects: Kristian Lindgren Arkitektkontor AB (Author: Kaname 
Yanagisawa) 

16.  Torpparinmaen School (Kaupunki, Helsinki, Finland); Architects: Seppo 
Hakli (Author: Kaname Yanagisawa) 

17.  Great Binfields Primary School (Basingstoke, Hampshire, UK); Architects: 
Hampshire County Council (Author: Kaname Yanagisawa) 

18.  The Classroom of the Future at Meadlands Primary School, Grey Court Sec-
ondary School, and Strathmore School (Richmond upon Thames, Hamp-
shire, UK); Architects: Future Systems (Author: Kaname Yanagisawa) 

19.  Comprehensive School Brühl-South (Brühl, Germany); Architect: Peter Bus-
mann (Author: Rotraut Walden) 

20.  Protestant Comprehensive School (Gelsenkirchen, Germany); Architect: Pe-
ter Hübner (Author: Rotraut Walden) 

21.  Martin Luther High School and Elementary School (Wittenberg, Germany); 
Refurbishment by Friedensreich Hundertwasser (Author: Simone Schalz) 

22.  Justus-von-Liebig-Schule (Moers, Germany); built by plus+ bauplanung; Ar-
chitects: Prof. Peter Hübner; plus+bauplanung GmbH; Hübner-Forster-Hüb-
ner-Remes; Free Architects (Author: Claudia Corell, Principal); Photographs 
by Cornelia Suhan and Prof. Peter Hübner.
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Africa 

23.  Manarah School Compound (Cairo, Egypt); Architects: Educational Projects 
Co., Dar Al Omran (Author: Jeffery A. Lackney)

24.  Harare International School (Harare, Zimbabwe); Architects: Pearce McCom-
ish (Author: Jeffery A. Lackney)

1.2 Questions 

When we retrospectively considered the schools we ourselves had come to know, 
we asked ourselves whether these school really improved the well-being of stu-
dents and teachers: Do the children really identify with their school house? Are 
the teachers pleased with the appearance and livability when they enter? Do the 
children accept this building, where they are taught every day, as their own?

The influence of appearance and spatial composition of a school complex on 
the readiness to learn and on learning performance has been confirmed by nu-
merous empirical studies (see Rittelmeyer, 1994, 1996, 1997, 2000, 2007, 2013). A 
first study by Rittelmeyer addressed the issue of an “esthetic school profile,” in-
cluding a look at Rudolf Steiner and the Waldorf schools. 

In a seminar at Koblenz University we looked at the impact of buildings on 
learning and work in office environments. What are “intelligent” buildings and 
users? It was easy to transfer those insights to our topic of school buildings, as well 
as to make connections to the topics of dwelling and dwelling satisfaction/satis-
faction with living spaces (Walden, 1993, 1995, 1996). And now we approach fac-
ets of architectural psychology from different directions. (Dieckmann et al., 1998; 
Hellbrück & Fischer, 1999; Kaminski, 1976). The books Kinder Räume. Kinderta-
gesstätten aus architekturpsychologischer Sicht [Places for Children – Kinder-
garten from the point of view of architectural psychology] (Walden & Schmitz, 
1999) and Schulen der Zukunft (Walden & Borrelbach, 2012) investigate the effect 
of buildings on children. Especially the latter book increased our interest in the 
topic of school buildings and led us to devote ourselves to this new book, together 
with international experts and architecture professors. Just how should innova-
tive schools be designed, from educational and psychological points of view, as 
well as from that of architects, across all social, cultural, and climatic differences? 
This was the basic question with which we approached the topic. 

Our book did not evolve without discussions about fundamental issues 
which the book can only touch upon. The following questions emerged as espe-
cially significant: 
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The opinions of interviewed architects should be complemented with the views 
of users (students, teachers, parents, community at large), as the book itself 
stresses time and again. Renewed attempts should be made to arrive at state-
ments about causal relationships. Various studies by Walden (2006, 2007), in 
which empirical surveys of teachers and students were carried out, could not 
achieve causal analyses but only cautious, tentative conclusions. This is a general 
problem with psychological studies: The better the ecological validity, the more 
difficult it is to justify claims about law-like regularities. Walden’s studies iden-
tified up to 337 variables and attempted to pinpoint the effects of architecture 
on performance, well-being, and environmental control. The question remains: 
Which building features can be recommended, with greater certainty, as means 
to improving teaching and learning processes, user well-being, a meaningful ed-
ucation overall? In this, interviewing architects and users is only a very first step. 
Such opinions are, after all, too often merely expressions of fads and beliefs in 
myths. But as Ingwer Borg proclaimed (in a workshop presentation at the ESADE 
Business School EU Work-climate – 1st European Industrial Relations Forum, Bar-
celona, Spain, November 10, 2005): “The Importance of Consistency: What You 
Say is What You Do?” 

Likewise, the improvement of the research instruments used, specifically the 
system to judge the quality of school buildings developed in chapter 7, remains 
a constant research challenge. For example, it would be desirable to achieve a 
better conceptual distinction between aspects that apply to all environmental 
levels across the board and those that apply to one specific level only; or between 
aspects representing valid intrinsic cross-cultural causal relationships and those 
expressing mere temporary popular opinions among the interviewed subjects. 
The goal of identifying law-like connections between built environment and 
education still appears unattainable with current methods. Stern enforcement 
of discipline, or frontal lecture-style teaching – which is now being replaced by 
team-teaching, learning in groups, station learning, and open instruction – were 
once considered unquestioned appropriate teaching methods for lexical learn-
ing. This demonstrates that popular opinions must be critically examined, as 
well as the conclusion, from a psychological point of view, that spatial arrange-
ments must be selected according to the personalities and preferred activities. 

Similarly, the “trend” toward participation, which is eminently desirable 
from a psychological perspective, encounters its boundaries where it merely con-
sists in shifting responsibility for important decisions onto the participants. It is 
as irresponsible to substitute participation for well-founded expert knowledge as 
the often customary and arrogant substitution of expert “authority” opinion for 
valid answers the expert does not have. In this book, we try to let experts speak 
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who themselves ask users (which is what Henry Sanoff and Peter Hübner are 
practicing; see Walden 2007). 

In his 2007 book Peter Hübner: Architecture as Social Process, Peter Blundell 
Jones describes the eminent role of Peter Hübner in Germany as an architect who 
understands how to utilize the social process of communication and interaction 
in participation between architect, students, teachers, and parents. Another pio-
neer of participatory approaches, the architect Henry Sanoff, is a contributor to 
this present book (see chapter 4). 

Walter Kroner’s Architektur für Kinder [Architecture for Children] (1994) is 
an eminent work that describes the opinions of children, educators, parents, and 
architects with regard to 30 different architectural projects for children. Krohner 
describes the aim of his book to be a planning advocate on behalf of children, 
together with the reader, in particular as they are often not in a position or able 
to articulate their own concerns. The buildings he discusses include kindergarten 
and day care centers, schools, housing, and a play tower in several countries. 

Two other important books about school and kindergarten architecture 
were written by Mark Dudek: Architecture of Schools: The New Learning Envi-
ronments (2000) and Schools and Kindergartens: A Design Manual (2007). They 
contain case studies, mostly from Europe, that are valuable for architects. In con-
trast to these works, our book emphasizes the identification of generally valid 
criteria founded on psychology that pertain to the connection between school 
buildings and the experience and behavior of students and teachers. Our book 
also recommends that existing norms and regulations be revised and amended 
using psychologically based knowledge – especially psychological but also educa-
tional and architectural criteria to judge the quality of school architecture (chap-
ter 7) – and provides suggestions for the future planning of schools (chapter 6). 

Thus, our intentions are somewhat different from those of other current 
books on school design. Our aim is to summarize internationally valid guidelines 
for future school buildings with a psychological foundation. This goal led us to 
the joint research project “Schools for the Future.” 

1.3  Significance of the Topic 

“But we have known for decades from the psychology of learning and work that 
sustained readiness to perform can only be expected to grow in a stimulating envi-
ronment that is somehow felt to be appealing to people” (Dreier et al., 1999, p. 22). 
This feeling of well-being in spaces is consistently mentioned in the literature and 
in surveys. The guidelines for quality living (dwelling) state: “Appreciation of posi-
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t i v e  f e e l i n g '  , u c h  a ,  c o m f o r t ,  , a t i , f a c t i o n ,  weIl-being , e r v e d  a ,  t h e  c r i t e r i o n  f o r  t h e  
' u c c e s ,  o f  i n t e r v e n t i o n ,  i n  m a n y  a p p l i e d  p s y c h o l o g y  s t u d i e ,  (Waiden, ' 9 9 3 ,  p. 64). 

S p a c e ,  i n  , c h o o l  b u i l d i n g '  a n d  c o u r t y a r d ,  a r e  p l a c e ,  i n t e n d e d  t o  b e  o c c u p i e d  
b y  t h e i r  u , e r s  f o r  c o n , i d e r a b l e  t i n I e .  M u c h  o f  c h i l d h o o d  a n d  a d o l e s c e n c e  i ,  ' p e n t  
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f o c u s s i n g  o n  , c h o o l ,  a ,  l e a m i n g  a n d  l i v i n g  e n v i r o n m e n t ,  a n d  e v a l u a t i n g  t h e m  
w i t h  s c a l e d  j u d g r n e n t s  s u c h  a s  a p p e a l i n g ,  lively o r  d e t e r r i n g ,  i n v i t i n g ,  h o s p i t a b l e  
o r  cold, co,y; c o m p r e h e n , i b l e ,  livable, p l e a , a n t ,  c o m f o r t a b l e ,  a t t r a c t i v e ,  e x e m p l a r y ,  
f r i e n d l y  o r  b o t i n g ,  unIovable, d e s o l a t e ,  gray. 

W h e t h e r  p e o p l e  a r e  b o r e d  o r  feel , t i m u l a t e d  d e p e n d ,  o n  t h e  k i n d  o f  i n f o r m a 
t i o n  t h e y r e c e i v e ;  specifically; o n  i t ,  d e g r e e  o f n e w n e s s  a n d  c o m p l e x i t y  (Flade, 1987, 
p. 38; ' e e  2 0 0 6 ) .  Colors c a n  p r o d u c e  i n t e r e , t i n g  r e , u l t s :  Light c o l o r ,  m a k e  i n t e r i o r s  
a p p e a r  l a r g e r  a n d  l e a d  t o  a l e r t n e s s  a n d  joy o f  working. Red, o r a n g e ,  a n d  yellow a r e  
' t i m u l a t i n g ,  a n d  p o o r l y  l i t  ' p a c e ,  lack a s t i m u l a t i n g  quality. 111e d e g r e e  o f  c o m 
p l e x i t y  o f  a l i v i n g  e n v i r o n m e n t  d e p e n d s  o n  t h e  n u m b e r  o f  r e l e v a n t  e l e m e n t s  a n d  
f e a t u r e s .  A s i m p l e  a r c h i t e c t u r e  a n d  s t y l e  are p e r c e i v e d  a s  m o n o t o n o u s  a n d  b o r i n g .  
Unifoffil, s y m m e t r i c a l ,  a n d  p a r a l l e l  b u i l d i n g  w i n g s  a n d  hallways p r o d u c e  m o n o t 
ony. 

" L e a m i n g  factories" buHt d u r i n g  t h e  1970S s u f f e r  f r o m  t h e , e  , h o r t c o m i n g s  
j u s t  a s  m u c h  a s  m a n y  u r b a n  s c h o o l s  d a t i n g  f r o m  t h e  ' 9 2 0 S .  C h i l d r e n  d o n ' t  like 
t h e s e  schools; t h e y  w a n t  s p l a s h e s  o f  color, wall p a i n t i n g s ,  v i s u a l  a n g l e , .  " P l a n n e r s ,  
a r c h i t e c t s  a n d  o t h e r  b u i l d i n g  p r o f e s s i o n a l s  o f t e n  d r a w  o n  t h e i r  e x p e r t  k n o w l e d g e  
( u , u a l l y  a c q u i r e d  t h r o u g h  t h e i r  fom1al t r a i n i n g  a n d  p r o f e s s i o n a l  e x p e r i e n c e )  a n d  
a r e  g u i d e d  b y  a r c h i t e c t u r a l  e s t h e t k  i n I a g e r y : '  (Wohnen, PZ I n f o r m a t i o n  9 / 9 8 ,  pp. 
2 7 - 3 0 )  This is i n s u f f i c i e n t  f o r  s c h o o l  d e s i g n  a n d  d o e s  n o t  p r o d u c e  a d e q u a t e  inI
p u l s e  f o r  t h e  " s c h o o l  f o r  t h e  f u t u r e : '  111e a r c h i t e c t  m u s t  r e s p o n d  t o  t h e  f o l l o w i n g  
d e m a n d s :  

S c h o o l s  m u s t  b e  p l a c e s  f o r  l e a m i n g  a n d  l i v i n g  
S c h o o l s  l e a d  t o  s e n s o r y  e x p e r i e n c e  
S c h o o l s  a r e  s p a c e s  f o r  a c t i o n - o r i e n t e d  a c t i v i t i e s  
S c h o o l s  o f f e r  i n d i v i d u a l  v a r i e t y  a n d  t e a m  p r o c e s s e s  
S c h o o l s  f a c i l i t a t e  s o c i a l l e a r n i n g  
S c h o o l s  are p l a c e s  f o r  e n c o u n t e r  
S c h o o l s  a r e  a p a r t  o f l i f e  
S c h o o l s  a r e  a p a r t  o f  d e m o c r a c y  
S c h o o l s  c o n t a i n  b o t h  p r i v a c y  a n d  p u b l i c  l i f e  
S c h o o l s  a s  m o d e l s  o f  b u i l d i n g ,  livability, e s t h e t k s ,  t e c h n o l o g y ,  e c o n o m k s ,  
s u s t a i n a b i l i t y .  
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The warning that such schools would exceed the limits of economic feasibility 
seems somewhat rash. What is needed is creativity, courageous ideas, educa-
tional daring, and responsiveness to student needs. These needs will necessitate 
changes in many schools that have been around for decades: 

“It began with the slogan ‘Tear down the walls.’ In her school, principal Enja 

Riegel had the walls between classroom and hallway removed for every fourth 

classroom – without replacement. In these spaces that are now open to the 

hallways, the students have installed their meeting places. Here, they arrange 

exhibits and present their projects. During class, small groups can retreat into 

these often nicely decorated niches for separate quiet work.” 

(GEO Wissen Nr. 3/1999, p. 28). 

This report demonstrates how the previous rigor and monotony has been dis-
solved, the students have been led to communicate, and even teachers now stop 
for small talk, are approached, and make joint plans. One thing worth mention-
ing: Now the students clean their school themselves, and the annual savings of 
25,000 EUR make it possible to appoint a typesetter, a theater director, and an ac-
tor, to enrich the offerings of project groups and introduce other positive aspects 
into school life. Many students want to come back in the afternoon or evening to 
finish work they started earlier, or refine passages of their stage play. Architect 
Peter Hübner (Comprehensive School Gelsenkirchen) put this to the excellent 
point: “A building with key privileges for children” (personal communication, 
August 25, 1999). 

„Schools for the future” don‘t necessarily have to be new buildings. They may 
just as well be existing buildings that have been adapted to new ways, that are 
opened up for contemporary instruction. Spatial experience, atmosphere, the ar-
ticulation of the building with different levels and niches, easy orientation and 
access inside and out, their own unmistakable special touch are of prime impor-
tance. 

Who creates the “school of the future“? Are architects the pioneers in this? 
Or are educators pressing for change? Does the building offer the possibility of 
realizing contemporary instructional approaches? 

The “school of the future” will be easiest to achieve where all parties work 
together in a dynamic and complementary fashion. Student needs provide the 
guideline: The student personality on its learning path will remain the focus, 
with instructional participation, the demand for support and development, for 
personal gain and for togetherness. In future, we have to assume that the class 

1 – Introduction
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unit will be broken up more frequently in favor of increased differentiation in 
teams and study groups. This in turn requires that the spatial structure must be 
variable and flexible. 

Christian Rittelmeyer emphasized in a personal message “the necessity of 
planning schools according to educational considerations and less according to 
architectural fashions (such as glass and steel structures that often feel cold and 
impersonal)“. From this point of view, he considers a permanent dissolution of 
the class unit as not very meaningful. “This would destroy the social relation-
ships that only the class community makes possible. But that community needs 
a “home,” a classroom as a familiar and comfortable environment (Rittelmeyer, 
2007). 

Peter Struck states this, in present tense that we can transform into the fu-
ture, as follows: 

“In new urban neighborhoods, schools are built as communication centers; 

they offer an all-day program and are expanded with a youth center, a kin-

dergarten, a local library, sports facilities, an adult education center, and edu-

cation and drug counseling facilities. They are the social-educational center 

of a community activity which can ultimately only function if teachers are 

prepared to engage in a manner that that goes far beyond giving lessons.” 

(Struck, 1992, p. 150). 

It becomes clear that students or young people will spend more of their free 
time, their weekends and even vacation in the school facilities, in addition to the 
regular school program. Self-guided learning, self-determined activities coordi-
nated in the circle of friends, the formation of teams promote social together-
ness and stimulate interest, talent, and joyful creativity. The motto must be to 
acknowledge these trends. 

Measures of Performance for the Success of Schools 

In measuring the success of schools, the goals of the educators and their criteria 
must be considered. Following Duke and Trautvetter (2001, expanded criteria) 
such goals might include:
1. Reducing vandalism, the presence of drug dealers, theft, and violence 

through the possibility of better supervision of students in a building with 
easy overview. 

2.  Improving health and reducing absenteeism for health reasons through 
noise reduction, tangibly environment-friendly materials, greenery, and nat-
ural light. 

Rotraut Walden
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3.  Better motivation for learning and work through aspects that promote well-
being, since there is a connection between well-being and performance (see 
Gifford, 2002).

4.  Improving student performance as manifested in grades and test results. 
5.  Increasing graduation rates, the number of pupils successfully completing 

their schooling. 
6.  Increasing creativity, for example by means of appropriate rooms for artistic 

activities and reading corners. 
7.  Improving facilities for specialty subjects and projects. 
8.  Reducing the frequency of behavioral and attention problems – e.g., by 

means of smaller classes and schools 
9.  Improving cooperation between students, teachers, and parents through re-

lief from “school stress” (see also point 8) 
10.  Motivating teachers to take an interest in special concerns of groups of stu-

dents. 
The school environment should contribute to the success of schools and to the 
goal of achieving the “school of the future.” 

1.4 Schools Claiming to Be “Schools of the Future” 

Considering the “model” school buildings we chose to study for this project, we 
are tempted to say that we would almost wish to relive our own school days in 
such a school. All the schools we visited were astonishing. But we also realized 
that a pleasant school does not have to be extravagantly expensive (see Rhein-
Zeitung, May 25, 2001). More often than not, the students’ own improvements 
and decoration were the most appealing features that created a comfortable and 
livable atmosphere. The classrooms did not look like learning spaces but rather 
like individualized, comfortable living rooms. Especially for the classrooms, it is 
not solely the architect’s task to create a good atmosphere, but also the responsi-
bility of students and teachers. Participation is needed – a word that many peo-
ple never heard in their own school days. 

Peter Hübner calculated that his very livable and creativity-stimulating 
schools cost about 10–20% less, on average, than conventional schools. Modern 
communication and building technology in schools (e.g., climate control) tend to 
require frequent renovation, which makes such schools expensive. But investing 
in children is investing in the future of society. 

1 – Introduction
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1.5  The Architect’s Leadership Role 

If the learning and living space of a school is to have the desired depth and effect, 
the architect will have to begin with a floor plan that exhibits innovative con-
tours. A rigid arrangement consisting of undifferentiated blocks and unimagina-
tive rectilinearity may be economical and even functional in terms of structural 
and spatial efficiency, but not in terms of educational adequacy. Schools must 
offer spaces for the evolution of action-oriented processes and facilitate social 
learning. To learn, students need appealing, stimulating and esthetically pleas-
ing spaces, niches, opportunities for retreat and space for movement. These 
needs must be given due consideration, and they are subject to change corre-
sponding to the students’ personality development towards independent action 
and engagement in team activity. Because children spend many years in these 
buildings, living, working, celebrating, and experiencing community, it is not 
unreasonable to suspect that this experiential place will “rub off” on personal 
impressions and moods. Young people search for models for their current and 
future lives. This gives the architect his leadership role and responsibility. 
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2.1 History of the Schoolhouse in the USA 

Jeffery A. Lackney

2.1.1 Introduction

The history of the American schoolhouse reflects the history of education that 
in turn mirrors a plethora of contextual societal forces including social, eco-
nomic, and political ones. The architectural form and layout of the school build-
ing has historically been influenced by the evolution of educational philosophy 
and goals, curricular objectives, instructional methods, and cultural values of 
schools. For example, the architecture of the small one-room country school 
building was an appropriate design response that served the basic educational 
and social needs of small rural communities for well over 200 years in the 
United States. As the social problems associated with the rise of the Industrial 
Revolution increased in the mid and late 19th century, the need for educating 
larger groups of immigrants in urban centers became central. Large multisto-
ried classroom buildings provided the necessary educational and architectural 
response at that time to the common school movement. After World War II, soci-
etal changes created by the baby boom created an enormous demand for school 
construction. New methods of school building construction allowed for further 
experimentation in flexible and adaptable space for education. Innovations in 
educational delivery such as the Progressive Movement, lead principally by John 
Dewey (1859–1952), required school architecture to respond yet again with more 
child-scaled, flexible, and open environmental settings.

The general acceptance of various innovations and paradigms in educa-
tional design usually occurred several years following a specific innovation, and 
not without some social and political resistance. Many Colonialists did not see 
the need for a separate schoolhouse when they could teach their own children at 
home, since the objective was to learn how to read the Bible or be apprenticed in 
the family trade. The Progressive Movement in education beginning in the late 
19th century did not significantly influence education or school architecture un-
til the middle of the 20th century, and school design today still responds to out-
dated modes of instruction.

R. Walden (ed.), Schools for the Future, DOI 10.1007/978-3-658-09405-8_2,
© Springer Fachmedien Wiesbaden 2015
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This chapter presents a history of educational architecture that follows three 
general periods of American social, economic, and political history: the agrar-
ian Colonial period (1650–1849), the Industrial Revolution (1850–1949), and the 
so-called Information Age (1950–present). The focus is on general trends in ed-
ucation as they relate to educational architecture. Looking at the architectural 
design of schools provides us with an opportunity to infer what may actually 
have happened in the classroom and reveal the essence of the pedagogy that has 
influenced educational practice (McClintock & McClintock, 1970).

2.1.2 Educational Architecture in the Colonial Period 

Early American society consisted of village settlements where land was culti-
vated for agricultural purposes. The economy was decentralized and locally 
based. Politically, the village was typically under the control of a single authori-
tarian or a small group of social elite. Community life was organized around the 
social support of the village settlement pattern of semi-isolated communities. 
Houses were grouped around a central public meeting space containing public 
structures such as the church, a meeting hall, and a school. 

Agricultural life required the family structure to be multigenerational and 
extended. Work life and home life were intermingled. The imperative of group 
survival required an individual’s personal needs to come second to those of the 
group. People rarely left the confines of their own village. When they did, they 
were limited to walking or traveling on horse and wagon, or sometimes by boat. 

Education during this period was informed by and focused on survival 
needs. The most informal process occurred in the farm families where children 
needed to contribute labor in order for the family to survive. The necessary skills 
and knowledge were learned from parents and older siblings as the child partici-
pated in the work of the family. Through apprenticeships, craftsmen and trades-
men would pass on their skills and knowledge to the next generation. 

When English settlers arrived in New England, they quickly established 
Latin grammar schools and colleges (Herbst, 1996). The most formal structure 
involved the academy and university. Harvard College was established in 1636, 
while William and Mary followed in 1688. These opportunities were reserved for 
the elite and to some degree perpetuated the survival of the elite in the classicist 
society. State-mandated public education did not exist prior to the 19th century, 
but rather was run by parents and trustees (DeYoung, 1989). 

The need for literacy in the village focused almost entirely on exposure of 
Christian morality and the teaching of the Bible. The Old Deluder Satan Act of 
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1635, a Massachusetts law, was the first educational legislation in the United 
States, requiring parents to teach their children how to read the Bible. The Sun-
day school movement in the early 19th century was one of several precursors 
to the common school (DeYoung, 1989). In the New England colonies, the first 
schools were set up in either private homes or churches (Graves, 1993). One form 
of informal school was the originally English institution known as the “dame 
school” (Johnson, 1963). Unmarried or widowed older women often held classes 
in their own homes, while wealthy parents hired tutors to come into the home to 
instruct their sons in the classics, i.e., texts written in the ancient Mediterranean 
world. In 1647, the government of Massachusetts Bay enacted the first statute in 
America providing for the establishment of a school system requiring for the 
provision for building school buildings (Gulliford, 1984). 

The One-Room Country Schoolhouse 

The typical educational facility of the Colonial period was the so-called one-room 
schoolhouse (see Figure 1). This school was multi-aged by necessity, due to the size 
of the village community, with the teacher presiding over instruction, emphasiz-
ing recitation and direct supervision. One-room schools often had very simple 
furnishings, poor ventilation, and relied on oil lamps for light and wood burn-
ing stoves for heat. Schoolhouses in urban areas were variations on the theme of 
the country schoolhouse often containing two, four, or six self-contained rooms, 

Figure 1.   Bear Creek School (c. 1870), Iowa. (Iowa State Historical Society; Courtesy and 

permission of author Andrew Guildford (1984). America’s Country Schools. National 

Trust for Historic Preservation.)

Jeffery A. Lackney
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often with their own entrances. Many of these larger structures housed a short-
lived educational movement called the Lancasterian schools (Graves, 1993). 

The school was a main social center of community where town meetings, 
voting, fund raisers and celebrations took place. The school integrated people 
into their community and provided an identity that continues to influence 
school design (Gulliford, 1984). 

At the beginning of the 20th century, in response to urbanization, the pro-
cess of school consolidation created much resistance in rural communities where 
the symbol of the one-room schoolhouse was the focus of rural life. According to 
Andrew Gulliford, by 1913, half of the schoolchildren in the United States were 
enrolled in the country’s 212,000 one-room schools (Gulliford, 1984). By the end 
of the 20th century, less than 0.5% of all public school buildings in operation 
were one-room schools (Gulliford, 1996). 

2.1.3  Educational Architecture of the Industrial Revolution

The Industrial Revolution was fueled not only by the integration of the market 
economy, but also by the advancement in the technology of mechanization as 
well as the rise of the corporation. As production shifted and accelerated from 
the farm to the factory, higher levels of interdependency required collective ef-
forts, highly specialized division of labor, coordination and integration of many 
different skills; from unskilled workers to an industrial caste system of techni-
cians, secretaries, and clerks. Likewise, in the public sector, an abrupt shift was 
seen from autocracies and monarchies to highly centralized, hierarchical bu-
reaucracies based outwardly on representative democracy but influenced by 
powerfully organized special interest groups. 

As populations shifted from rural to urban, from village to city, urban life 
provided a forum for balancing private interests against public good. Urbanity 
also created a powerful school of social learning, and created a common ground 
for meeting strangers while at the same time creating alienation and casting 
doubt on values long experienced in the village. Due to economic and social 
pressures, smaller family structures began to replace the extended family. As 
health standards increased and the need for extra farm hands decreased, pro-
creation needs decreased. Work was now taking place in other settings creating a 
work/home split. The rise of social institutions to standardize and centralize the 
care of the population segregated the entire society: the young in schools, the 
elderly in nursing homes, the sick in hospitals, the social deviants in prisons, and 
the workers in offices and factories. 

2.1 – History of the Schoolhouse in the USA
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The Common School Movement 

The common school movement took hold in America’s cities starting in the 
1840s. Educational reformers argued that rural community education was in-
sufficient in America’s industrial and urban areas where poor rural and immi-
grant children were grouped together. Horace Mann (1796–1859), Henry Barnard 
(1811–1900) and other educational reformers argued that public schooling was 
essential for the economic possibilities of both the individual and the nation 
(DeYoung, 1989).

The common school movement, supported by local property tax, gave rise 
to the public education system as a result of popularizing the principle of free 
schooling (Herbst, 1996). Schools became highly formalized and hierarchically 
designed to sort students who were eligible for promotion to a higher level in 
the system from those who were not. At this time, agrarian immigration from 
Ireland and Southern Europe created a new demand for Catholic schools and the 
formation of a private Catholic school system as an alternative to the Protestant 
public school system that continues to this day.

It is customary to class Henry Barnard (the first United States Commissioner 
of Education), along with Horace Mann, as one of the great reformers of antebel-
lum public schooling. With the publication of his book entitled School architec-
ture, or contributions to the improvement of schoolhouses in the United States 
in 1838, Barnard is credited with raising the standards of school buildings serving 
the common school movement (Barnard, 1838, cited in McClintock & McClintock, 
1970). Barnard is credited with defining the character of school architecture in 
the United States by integrating the concerns of architecture with pedagogy. He 
emphasized school “architecture” over school “building” by suggesting that the 
architect is ultimately concerned with the cultural, spiritual, and humane value 
of his work, while the builder is primarily concerned with its physical structure, 
reasonable cost, and the service of function (McClintock & McClintock, 1970).

Starting in the mid 19th century, urban schools could be found on tight sites 
of less than a quarter acre with no landscaping. Students were segregated by age 
into a graded organization. One hundred students might be housed in a single 
classroom. The classroom, other than corridor spaces, was often the only type of 
space in the school. The average class size may have been 50 or more students, 
with desks often bolted to floors in row and column arrangements. 

Toward the end of the 19th century, school buildings began to be designed 
and constructed with other functional considerations. Golda Meir School in 
Milwaukee, designed in the Romanesque Revival style by architect H.C. Koch & 
Company, provides a classic example of these school designs (see Figure 2). Wide 
hallways were created to accommodate increased traffic flows, auditoriums 
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were added to support large assemblies, and administrative offices appeared for 
the first time. Expanded offerings in art and science began the development of 
specialty classrooms. These are characteristics of the schoolhouse that have re-
mained and expanded well into the 20th century. 

Boston’s Quincy Grammar School is an oft-cited example of early factory 
model design principles and a design replicated across the country throughout 
the 20th century. Built in 1848, Quincy Grammar School, the first graded pub-
lic school in the United States (Graves, 1993) stood four stories high and housed 
660 students with classrooms opening onto a common corridor. Each classroom 
housed 55 students in rooms measuring 9.4 m × 7.9 m (31 × 26 feet), a standard 
for self-contained classrooms many school districts still adhere to in their “mod-
ern” educational specifications. Each classroom had an attached closet. Individ-
ual desks, at the time an innovation in school design, were bolted to the floor, 
seven rows of them eight to a row. The top floor was a large assembly hall with 
benches to seat the entire student body, with the administrative office located on 
the first floor (Graves, 1993). 

During the first quarter of the 20th century, as school populations grew due 
to urbanization, buildings designed to specialize in the housing of junior high 
school and high school educational programs were constructed, and many more 
types of auxiliary spaces were added. Auditoriums, laboratories, art studios, 
gymnasiums for physical education, and home arts spaces were routinely added 
to the educational building program. 

Figure 2.  Golda Meir School (c. 1889). (Courtesy of Milwaukee Public Schools.)

2.1 – History of the Schoolhouse in the USA
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In the 1890s, the National Council of Education of the National Education As-
sociation commissioned the Committee of Ten to define the nature and purpose 
of American secondary education (Herbst, 1996). Their report did not address the 
growing demand for nonacademic, manual or vocational education, believing 
that secondary institutions were feeders to college admission. 

Advocates of vocational education quickly challenged the Committee of Ten 
recommendations and introduced public technical and industrial high schools, 
establishing new forms of schoolwork relationships through cooperation with 
industry (Herbst, 1996). By the turn of the 20th century, secondary education had 
become part of common schooling, giving rise to the development of the mod-
ern comprehensive high school (Herbst, 1996). 

Another school organization invented in the early part of the 20th century, 
the junior high school, was created with the purpose of easing the transition 
from elementary school settings to the departmentalized high school settings, 
and solve the problem of general overcrowding in both elementary and high 
schools (Rieselbach, 1992). 

The Progressive Movement 

During the late 19th century, a progressive movement emerged in Europe as well 
as the United States as a general critique of the public educational system. A cen-
tral principle of the progressive movement was the concept of child-centered 
education and the argument that the needs of the state, the church, or the econ-
omy should not take precedence in shaping child development (Saint, 1987). The 
Progressive movement is traced primarily to educators such as Friedrich Froebel 
(1782–1852) in Germany, Maria Montessori (1870–1952) in Italy, and John Dewey 
in the United States. 

The objective of John Dewey’s experimental school, called the Laboratory 
School, at the University of Chicago was to create a new curriculum in which de-
velopmental, intellectual, and social goals were integrated. Dewey developed the 
idea of the schoolhouse as a true home in which the activities of social and com-
munity life were expressed in the curriculum (see Figure 3). 

2.1.4  Educational Architecture in the Information Age 

The current Information Age is a period of American history representing a time 
of great cultural transformation from the industrial factory model to a new para-
digm that is rapidly unfolding. 

Jeffery A. Lackney
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Educational approaches to accommodate the Information Age have created 
much experimentation and controversy. The 1960s witnessed the most dramatic 
educational reform in America’s history in both educational research and prac-
tice of curriculum and instruction. Open education, community education, and 
the community school concept, the middle school concept, and alternative and 
magnet schools have been explored and re-explored. 

The Modern School Building

The Information Age has seen new innovations in educational architecture, al-
though many school boards continue to miss opportunities to create better 
school facilities as they struggle to cope with ever increasing enrollments. Many 
schools were built too inexpensively, creating poorly insulated roofs and walls 
and poor-quality building systems (Brubaker, 1998). Like the building boom ear-
lier in the century, the 1950s saw a proliferation of standardized plans that has 
characterized educational architecture of that period. 

The school building that more than any other defines modern educational 
architecture in the United States is Crow Island School in Winnetka, IL, which 

Figure 3.   Students eat a gourmet lunch they planned and prepared in their French class. 

(Reprinted by permission of the publisher. From Laurel Tanner, Dewey’s Laboratory 

School: Lessons for Today, New York: Teachers College Press, © 1997 by Teachers College, 

Columbia University. All rights reserved.) 
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opened in 1940 (see Figures 4, 5, and 6). It demonstrated a new kind of architec-
ture for education. It is in stark contrast to the traditional multistory masonry 
buildings at the turn of the 20th century. The most significant contribution of 
the Crow Island School is the progressive and innovative educational program 
that it contains and supports to this day (Brubaker, 1998).

The school emphasizes child-scaled environments throughout the building, 
with classrooms designed to support a variety of learning activities and provide 
a sense of belonging. The classroom is designed in an “L«-shape that provides 
for an entrance foyer with storage and an adjacent bathroom, a separate kitchen 
project area and a main classroom space with exterior glass wall on two sides 
of the classroom and a door to a semi-enclosed outdoor classroom. Crow Island 
served as a model for many schools after World War II when the baby boom be-
gan and thousands of new schools were needed. 

The Open Classroom 

American educators’ interest in the English “infant” (elementary) schools and 
their use of what the English called “informal education” lead to the open educa-
tion movement of the mid-1960s. Informal education, the “integrated day,” and 
other progressive ideas had evolved in England since the 1920s, influenced by 

Figure 4.   Crow Island School building entrance emphasized by a large vertical clock tower. 

(By Steven R. Turckes, AIA, LEED AP, REFP - Principal, Perkins + Will.)
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Figure 5.   Crow Island School floor plan illustrating the classroom “finger plan” concept. 

(By Steven R. Turckes, AIA, LEED AP, REFP - Principal, Perkins + Will.)

Figure 6.   Crow Island School axonometric drawing illustrating a typical classroom pod that 

separates wet from dry spaces (2), windows on two sides of the classroom that provide 

high-quality natural daylight (1), and an exterior door to an outdoor court that serves 

as an outdoor classroom (5). (By Steven R. Turckes, AIA, LEED AP, REFP - Principal, 

Perkins + Will.)
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group work methods of Froebel and Dewey, or child-sized, movable furniture ad-
vocated by the Montessori school (Saint, 1987) rather than inhibiting or distract-
ing for the sake of some ideal architecture (Saint, 1987). During the war, many 
children were evacuated to the countryside to protect them from bombing raids. 
Schooling continued with students of all ages living with their teachers. After 
the war, faced with children of different ages and with different levels of aca-
demic achievement, educators developed an organization of teaching students 
of diverse achievement levels they believed was strengthened when different as-
pects of the curriculum were integrated and related to ongoing daily activities 
(Rothenberg, 1989). 

During the 1960s, in the US, a radical critique of traditional education fa-
vored the teaching methods adopted from British informal education. Open 
education, it was argued, provided more educational opportunities for children, 
provided freedom and autonomy for self-directed study, required less guidance 
by the teacher, and helped foster self-responsibility. As a result, open education 
and its complementary physical counterpart, the open classroom, were quickly 
adapted (Barth, 1972). 

One of the most influential innovations was the development of the “open 
plan” school design, a concept that influenced the design of thousands of schools 
from the late 1950s through the early 1970s (Marks, 2000). Created by The Edu-
cational Facility Laboratory, these schools were planned with large, open, flexible 
spaces adaptable to team teaching and small-group and individualized instruc-

Figure 7.   Disney School, an early idealized open-plan concept diagram by C. William Brubaker. 

(By Steven R. Turckes, AIA, LEED AP, REFP – Principal, Perkins + Will.)
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tion that characterized open education. The Disney School in Chicago (c. 1960) 
designed by Perkins & Will Architects provides an example of the types of envi-
ronments envisioned for open plan schools (see Figures 7 and 8). 
Open plan schools, as they were called, began to fail as soon as they were occu-
pied. Noise and visual distraction was the biggest complaint of educators. How-
ever, there were much deeper reasons for the failure. No adequate or systematic 
training for teaching professionals in the philosophy of open education was 
implemented, so teachers continued to teach applying traditional direct instruc-
tion methods. The root of the failure of open classroom design solution may 
have simply been the lack of proper funding support for open education (Ehren-
krantz, 1999). 

The Middle School House Plan 

In the 1960s, an alternative organization, the middle school, was developed as 
a critique of the junior high model. It was argued that the needs and interests 
of young adolescents were not being met due to adjustment problems caused 
by the abrupt change from a self-contained classroom environment to a depart-
mentalized organization characterizing high schools (George & Alexander, 1993). 
Since 1960, over 15,000 middle schools have been instituted in the United States 
alone (George & Alexander, 1993) co-existing with junior high schools (grades 
7–9) and other forms of intermediate schools. 

Figure 8.   Disney School, open classroom space. 

(By Steven R. Turckes, AIA, LEED AP, REFP – Principal, Perkins + Will.)
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The middle school was originally characterized by several grade structures (6–
8, 5–8 or 7–8). The intent of the middle school movement was to advocate the 
concept of “a school in the middle,” balancing the child-centered, supportive in-
terpersonal structure of instruction of the elementary school with the subject-
oriented teacher specialization of the high school (Carnegie, 1988). 

Teachers in the middle school setting go beyond team teaching to form a 
small interdisciplinary team that shares the same group of students (100–120), 
block schedule, areas of the school building (“house” or “pod” plan), and the re-
sponsibility for planning the basic academic subjects (George & Alexander, 1993). 

Pod-style and house-type middle school layouts have predominated. Pod 
plans were first developed in the 1960s, while the house plan has a more recent 
history, being most fully developed in the 1980s. Both layouts allow for the cre-
ation of families of students. The intent is to foster a sense of community – thus, 
the notion of a “house” for a “family” – while providing larger more common 
spaces to which the entire school has access: Libraries, media centers, adminis-
trative functions, gymnasiums, and special programs such as art, music, com-
puter instruction, and language arts laboratories. 

The house plan concept is currently being applied in some high school 
environments as an appropriate response to advances in self-directed learn-
ing and interdisciplinary instruction. The goal of keeping groupings of 
learners small enough to support individualized attention and coopera-
tive learning is now seen as having developmental value throughout the  
K-12 learning experience. 

Crosswinds Arts and Science Middle School provides a modern example of 
a 600-student grade 6–8 middle school concept (see Figure 9). The school was 
designed with multi-age learning houses, or “home bases,” designed for 100 stu-
dents each, of mixed grade levels. Each of the houses features lab and discovery 
space where students work alone or in small groups exploring subjects. Spaces 
were created to support hands-on, project-based learning. Home bases open onto 
a larger central area that contains an all-school performance area and social hall. 

Smaller Learning Communities 

In the 1990s, based on a growing consensus in the research literature, there was 
a rapidly growing interest in the construction of new smaller schools and the re-
structuring of older school buildings into schools-within-schools. Educational 
research indicates that participation in school activities, extracurricular activi-
ties, student satisfaction, social connectedness, achievement, number of classes 
taken, and community employment are all greater in small schools relative to 
large schools (Barker & Gump, 1964; Cotton, 1996), while disciplinary problems, 
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incidents of vandalism, truancy, drug use, and drop-out rates are lower (Fowler & 
Walberg, 1991). 

New high school designs have begun to follow the middle school “house” 
plan for a “family” of students and teachers; 100–120 students and their teachers 
are grouped into a wing of the school that serves as what is now called a “neigh-
borhood” plan for the “learning community.” Several plans emerging to create 
these schools-within-schools within new and existing schools include vertical 
houses, ninth-grade houses, and special curriculum houses (McAndrews & An-
derson, 2002). 

Along with the reorganization of high schools, there are initiatives across 
the United States to train teachers in new instructional strategies such as prob-
lem-based learning, a recent trend in reforming traditional lecture-oriented,  
discipline-focused instruction (Costa & Liebmann, 1997). 

School planners and architects have developed a variety of school designs 
that support personalized, self-directed learning, such as variable and flexible 
sized space, individual work spaces that can be personalized providing a sense 
of ownership and responsibility, teacher team spaces with adjacent material 
preparation areas and meeting space that encourages team teaching and collab-
oration. Functional spaces for collaborative learning may include presentation 
spaces, galleries, studios, access to technology, informal, non-classroom, learn-
ing spaces such as study spaces, lounges, and outdoor spaces to provide areas 
for socializing and serendipitous meetings that can foster creative thought and 
solutions to problems (Wolff, 2001) 

Harbor City Charter School, in Duluth, MN, a high school with a total of 200 
students, is one of a growing number of small learning environments that are 
the result of the small schools movement (see Figure 10). The school provides 
a small learner-directed community, encouraging investigative learning and 
global citizenship and nurtures a sense of belonging. Taking up only 1,300 m2 
(14,000 square feet) of floor space in an existing warehouse building, the school 
is located within walking distance of the public library, YMCA, art museum, 
aquarium, and television station – allowing the school to leverage other facili-
ties for learning. Collaboration and project-based learning were identified as key 
drivers of the design with the inclusion of a variety of large and small instruc-
tional spaces for both individual and group activity. 

The Virtual School 

According to the U.S. Department of Education Institute of Educational Sciences 
reports as of 2006, there are approximately 84,500 elementary and secondary 
schools in the United States. Many if not most of these schools serve populations 
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based on specific geographic areas of catchment. However, the idea of serving 
only a local population of students is breaking down with the further develop-
ment of information and communication technology. The ability to gain access 
to the Internet has increased the ability of schools to go from offering a few dis-
tance learning programs on the margins to becoming completely “virtual,” offer-
ing a wide range of educational programs via the Internet. As of the year 2000, at 
least six U.S. states have launched online virtual high schools that offer complete 
online courses to students in school or at home (Trotter, 2000). Theoretically, 
learning environments may be physically spaced across the entire community 
in libraries, businesses, community centers, and homes in addition to the tradi-
tional schoolhouse and temporally scheduled both synchronous and asynchro-
nous through the Internet. With the rapid increase in the use of wireless Internet 
connections, the U.S. school of the near future may take on a design completely 
different from anything we have seen to date.

Figure 10.   Annotated floor plan of Harbor City Charter School. 

(Courtesy of Randall Fielding.)
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2.2 Historical Background of 

the Japanese School

Kaname Yanagisawa (Japan) 

2.2.1  A Brief History of Japanese School Planning 

There were no public schools in Japan before the Meiji era (1868–1912) other than 
private schools called “Hanko,” which were feudal clan-owned schools established 
for educating samurai (warriors), and “Terakoya,” temple-owned schools for edu-
cating tradesmen and farmers. In these schools, one teacher was responsible for 
the education of children of different ages, primarily in the subjects of maths, 
reading, and writing. “Terakoya” tended to be a one-room house, but “Hanko” 
were more organized in planning, having a main hall and several small rooms. 
There are no “Hanko” and “Terakoya” nowadays, however, some buildings have 
survived and are on view to the public. “Shizutani Gakko” (built in 1675), whose 
plan is shown in Figure 1, is one of the best surviving examples. It used to accept 
not only samurai (warrior) children but also common people (Murasawa, 1980, 
p. 97, 156). 

Figure 1.  Floor plan of Shizutani Gakko school, Okayama.

R. Walden (ed.), Schools for the Future, DOI 10.1007/978-3-658-09405-8_3,
© Springer Fachmedien Wiesbaden 2015
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The modern public school system with grades was started in 1872 by the central 
government in the Meiji era (1868–1912). This system established compulsory 
education and sorted and grouped children into classes by age and ability. Public 
schools spread throughout the country very quickly. For example, about 25,500 
elementary schools were built within five years. Meiji-era school buildings can be 
classified into two types: the Japanese traditional style, and the style of combin-
ing Western and Japanese planning. At the beginning, many local governments 
made an effort to build semi-Western-style school buildings as a symbol of a new 
civilization in the Meiji era, however, this only lasted for a short time because the 
budget demands were too great. The central government also urged local govern-
ments to build cheaper and more simple school buildings in order to provide a 
larger quantity of schools all over the country. Today, some semi-Western-style 
buildings are preserved as cultural assets (Nagakura, Ueno, Hara, Mimura, No-
mura, Moronuki, et al., 1993, p. 7). 

In 1890, the central government issued a guideline for elementary school 
building in order to standardize schools. In this guideline, for example, the num-
ber of students per classroom, the size of classrooms, and the style and space of 
lecture halls for ceremonies were regulated. A few years later, in 1895, a model 
school plan was issued as shown in Figure 2. In this model plan, classrooms of 65 
square meters for 80 students were lined up along a single-loaded corridor to al-
low for sufficient natural light and ventilation. Most public schools in this period 
were built using this model plan, so they tend to have similar features. School 
features from this period, such as classrooms in a row along a single-loaded cor-

2.2 – Historical Background of the Japanese School

Figure 2.  A model school plan of 1895.
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ridor, are still found in many contemporary Japanese schools and the present 
school design guidelines are based on the one created in the Meiji era. One of the 
few exceptions found in Meiji-era schools is the clear separation of classroom 
units for boys and girls (Ueno, Tanabe, & Yanagisawa, 1995, p. 136–141). 

There were few changes in the design and planning of schools at the begin-
ning of the 20th century. Quantitative provisions for standardizing schools was 
the main objective for the central government. During this period, new subject 
matters were added such as science, art, library, and home science. At this point, 
the rooms and spaces were designed to accommodate these subjects. After the 
Kanto earthquake in 1923 destroyed many schools in the area, the central govern-
ment promoted a model school built of reinforced concrete. The Tokyo govern-
ment decided to rebuild 117 destroyed schools using reinforced concrete struc-
tures. Some of the buildings were international style, the fashion of this period. 
Modern conveniences also became popular, such as gas, electricity, steam heat-
ers, and flush toilets (Ueno et al., 1995, pp. 136–141). 

The Jiyu Gakuen School in Tokyo is one of the few schools offering excellent 
design before the Second World War. The first building as shown in Figure 3 was 
designed and completed in 1921 by Frank Lloyd Wright, who was in Japan to de-
sign the Imperial Hotel. The annex building, completed in 1934, was designed by 
Shin Endo, Wright’s successor in Japan. Both are one-story  prairiestyle buildings 
with a spacious courtyard surrounding. Unfortunately this unique school did 
not influence other Japanese school designers (Ueno et al., 1995, pp. 136–141). 

Figure 3.  Floor plan of Jiyu Gakuen School, Tokyo. 

Kaname Yanagisawa (Japan) 
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After the Second World War, the central government established a new curricu-
lum and revived numerous school buildings destroyed during the war. The cen-
tral government organized a committee to create new building standards for im-
plementing technology, disaster prevention procedures, and fireproof structures 
and materials, as well as securing a satisfactory level of environmental quality. In 
1949, the government issued two model school plans: reinforced concrete-struc-
tured schools and  steel-structured schools, as a symbol of Japan’s post-war re-
habilitation. Consequently, two model schools were built. One was Nishitoyama 
Elementary School, built in 1950 as a reinforced concrete model school. The other 
was Miyamae Elementary School, built in 1955 as a steel model school (Nagakura 
et al., 1993, pp. 34–35). 

Figure 4a and b.  Floor plans of Kato Gakuen Elementary School, Shizuoka. 

Figure 5a and b.  Classroom and multipurpose room 

 of Kato Gakuen Elementary School, Shizuoka.
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Nishitoyama Elementary School had unique features such as groupings of grade 
classrooms, separation of upper and lower grades, the introduction of play-
rooms, and administration office arrangements for easy supervision. It still fol-
lowed the traditional Meiji-style school however, with a single-loaded corridor. 
The Miyamae Elementary School, by contrast, strayed from the traditional Meiji 
style of school building. The classrooms had windows on the south and north 
sides, a workspace and a playroom were situated next to each classroom, there 
was a clear separation of buildings for the upper and lower grades, and a sepa-
rate outdoor playground for lower grades. Unfortunately, this new model school 
didn’t become popular (Ueno et al., 1995, pp.  136–141). 

Several innovative schools were designed in the 1960s. A shift from quantity 
to quality, and from standardization to variation were trends in school design 
in the 1960s. Some Japanese school planners and professors created new design 
paradigms through research on existing schools and reference to foreign schools. 
In particular, Dr. Yasumi Yoshitake, professor of the University of Tokyo, and his 
research group designed many research-based innovative schools. Johnan El-
ementary School, for example, developed in 1965 had three classroom wings for 
different age groups and various common spaces, a reference to British model 
schools of the 1950s. Misawa No.5 Middle School, dating from 1965, was the first 
school to introduce a department system, grouping subject-oriented classrooms. 
Not only did they challenge design, they also tried to create a new educational 
system by abolishing traditional uniformity (Ueno et al., 1995, pp. 136–141). 

The first open plan schools were built in the 1970s to encourage individual 
learning and to break up traditional class groups of 40 pupils. This new devel-
opment was influenced by the open plan school movement in the UK and the 
USA. Kato Gakuen Elementary School (1972, see Figures 4 and 5) was the first open 
plan school to be built in Japan. This school is a private school and has large open 
classrooms; four times larger than the regular classroom size. The room can be 
divided into four smaller rooms by movable partitions (Kaname Yanagisawa, 
1992, p. 171–244). Ogawa Elementary School (1978, see Figures 6 and 7) was the 
first public open plan school. This school is composed of a gym, a practical class-
room building, and an upper grade building and lower grade building. The up-
per and lower grade buildings have two large common spaces in the center and 
smaller common spaces in each grade unit. This school is also famous as a pio-
neer in the development of new curriculum and educational methods emphasiz-
ing individual and diversified education. In 1984, the central government started 
to promote construction of open plan schools by offering an additional subsidy 
for designing common spaces (Ueno et al., 1995, pp. 160–165). 

Kaname Yanagisawa (Japan) 
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Figure 6.  

Floor plan of Ogawa 

Elementary School, Aichi.

Figure 7a.  

Multipurpose space of Ogawa 

Elementary School, Aichi. 

Figure 7b.  

Common space of Ogawa 

Elementary School, Aichi.

2.2 – Historical Background of the Japanese School



47

Figure 8.   Floor plan of Honcho Elementary School, Kanagawa. 

Figure 9a and b.  Multipurpose space and Common space 

 of Honcho Elementary School, Kanagawa.

Kaname Yanagisawa (Japan) 
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Figure 10a.  Ground floor plan of Utase Elementary School, Chiba. 

Figure 10b.  Upper level floor plan of Utase Elementary School, Chiba. 
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Open plan schools with common spaces have become popular since 1984. There 
are several types of open plan schools in Japan. The ‘wide hallway’ type has hall-
ways more than twice the normal width so they can be used as learning spaces. 
The ‘grade common space’ type has a common space openly connected to class-
rooms in each grade unit. The ‘multi-grade common’ type has a large common 
space shared by more than two grades (Nagasawa, 2003, p. 13). One of the most 
unique examples of the 1980s is Honcho Elementary School (1984, see Figures 8 
and 9), which has both grade common spaces and a central atrium used as a com-
mon space for all grades (Ueno et al., 1995, p. 166–171). 

Some planners and architects of the time criticized open plan schools be-
cause many of these schools tended to lack a sense of human scale and private 
spaces. They created some unique schools, in contrast to the open plan school 
and even the traditional school, such as schools with independent class houses 
with additional multi-purpose space, and small alcoves or loft spaces within com-
mon spaces. They tried to create smaller and more varied spaces for individuals 
and small groups. These ideas have not become mainstream in Japan, but have 
had an influence on some new open plan schools. Kasahara Elementary School 
(1982) is one of the best examples of these schools. This school was designed in 
the fashion of a traditional Japanese village, with a series of tile-roofed classroom 
houses. Each independent classroom has its own entrance for easy access to out-
door space. This school also has many unique design features to stimulate chil-
dren, such as a star constellation ceiling, a handrail with abacus-shaped objects, 
and pillars with famous Japanese poems carved into them (Ueno et al., 1995, 
p. 154–159). Another unique example is Salejiogakuin Elementary and Middle 
School, built in 1993. The elementary school has independent classrooms, each 
with its own building, much like a small house (Ueno et al., 1995, pp. 184–189). 

Figure 11a and b. Classroom and exterior view of Utase Elementary School, Chiba. 

Kaname Yanagisawa (Japan) 
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Today we see many unique schools in Japan. Noteworthy examples are schools 
integrating the open plan concept with small independent spaces. Utase Elemen-
tary school (1996, see Figures 10 and 11) is the pioneer of these school types. This 
school has various shaped spaces such as an oval gym, zigzag walls, and curved 
classrooms, all coexisting in the school. Each classroom unit is carefully designed 
to be suitable in scale for the activity of each grade. Small alcoves, wide steps, 
lofts, small courts, and other unique spaces were implemented with the intent of 
stimulating children’s minds and behavior (Akamatsu, 1998, pp. 53–59). 
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2.3 The Historical Development of 

School Buildings in Germany

Simone Schalz 

2.3.1  Emerging Organized Schooling in Germany 

The Middle Ages 

The history of school building shows that there always was a close relationship 
between school building and school process (Wagner, 1967, p. 58). Educational 
mission, teaching objectives and syllabus were always reflected in the design of 
buildings, derived from the content of educational concerns (Steiner, 1999, p. 18). 

The cathedral schools of the Middle Ages are considered the original seeds 
of the entire Western school system. Already in those schools, the dependency of 
content on the educational mission is visible. For the training of future priests, 
no special spaces were needed. The churches themselves provided the best condi-
tions for this instruction that was aimed less at a “comprehensive understanding 
of abstract relationships” (ibid. p.18) than at memorizing psalms and prayers for 
mass. 

In 16th century Germany, education was still solely the domain of the 
church. Its members provided schooling in council and parish churches. Mainly 
concerned with educating new recruits for the clergy, the instruction was based 
on the catechism published in Cologne in the middle of the 16th century with 
the title Book of Christian Instruction. The educational content at the time was 
completely religious. Other than reading, there was no concern for basic subjects 
of writing and arithmetic. 

As commercial activity increased and trades and industry flourished, little 
by little, the schools were also opened to students who were not prospective 
clergy. This brought about some changes in the curriculum: Besides catechism 
studies, the schools began to offer reading, writing, and arithmetic. The previous 
“religious-artistic” orientation began to yield to a more “mercantile-utilitarian 
mindset” (Raab, 1982, p. 14). 

R. Walden (ed.), Schools for the Future, DOI 10.1007/978-3-658-09405-8_4,
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However, education remained the privilege of the church, wealthy citizens, and 
nobility until well into the 17th century. Books could not be widely distributed 
until Gutenberg’s invention of the printing press in the middle of the 15th cen-
tury. Ideas about popular education and the notion of common literacy only 
arose with the further development of printing technology in the 17th century. 

Emil Rieke describes the state of school building in the 16th century as fol-
lows: “The school house, part of the church complex, initially only contained a 
single schoolroom and a living and sleeping space for the teacher. During the 
breaks, the children played in the churchyard and cemetery and had (so it was 
said) considerable fun there. In the schoolroom, the teacher supervised his often 
more than hundred pupils from his elevated lectern seat. The children sat at his 
feet on benches, separated according to age groups.

The teaching was based on obedience, mechanical drill, formalistic and bor-
ing, and entirely lacking in psychological sensitivity. The educational concern of 
this training, or disciplining” (called Zucht – a word also used for the training of 
animals by means of discipline and punishment) “was aimed at the indoctrina-
tion of religious values and virtues such as diligence and industry, honesty, re-
spect for adults, and authority. The indispensable disciplinary tool, the rod, was 
always ready within arm’s reach behind the teacher’s chair, in a bucket of water” 
(Raab, 1982, p. 14). 

School was usually held only during the winter, since children were needed 
for field labor during the summers. This was a vital survival necessity for farm 
families. 

The profession of a country school teacher was not a very attractive one. 
Salaries were meager and the reputation of teachers was poor. There was no or-
ganized education of teachers. Basic instruction was usually offered by clergy, 
custodians, or artisan journeymen in addition to their regular work (cf. Herrlitz, 
Hopf, & Titze, 1981, p. 54). 

The classrooms were sparsely furnished, in rigid orderly and utilitarian 
design. The windows, high up in the wall, offered neither views to nor sensory 
experience from the outside. There was no regard for the interests of students; 
at best these would be accommodated during breaks or on the way to and from 
school (cf. Dreier, Kucharz, Ramseger, & Sörensen, 1999, p. 33). Maria Montessori 
describes the reality of schools of that time as follows: “The school is, for the 
child, a place of extreme desolation. Those immense buildings seem to be built 
for a host of adults. Everything is designed for adults, the windows, the doors, 
the long hallways, the bare, monotonous classrooms…” (Maria Montessori, 1909, 
cited after Böhm & Flores D’Arcais, 1979, p. 57). The instruction was characterized 
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by uncritical deference to authority and lack of relationship to real life. It should 
be obvious that successful teaching and learning under such conditions would 
be possible only in scant approximation. 

In the almanac of Bitburg County in Germany (near Luxembourg), one Mr. 
Oster reports: “Wherever a school is appearing, it is purely a church endeavor, 
founded upon the bishop’s request, run by the cleric, and supervised by the par-
ish priest (Heimatkalender Kreis Bitburg, 1965, p.140). In 1684, the Archdiocese 
issued a call for the establishment of more schools. Each family should pay an 
annual tribute of a half “Taler”; this was hoped to improve attendance. In 1685, 
this was followed by laws making school attendance mandatory – because at the 
Prince Elector’s visits to schools, only very few of the school-age children (7–11 
years) were actually present. 

Early Reform Pioneers 

At approximately the same time, the pioneer of modern pedagogy, Johann Amos 
Comenius (1592–1670) made his proposals for humane, student-friendly schools 
in his Didacta Magna (Great Instruction Guide). He championed a new teaching 
method and advocated age-based classes, which would make it possible for the 
teacher to work with all students in one class at the same time. He explains that 
“the curriculum should be divided carefully according to classes, so that the ear-
lier studies will precisely prepare and illuminate the following path” (Raab, 1982, 
p.14). He adds that it would be “especially beneficial if the walls of the classrooms 
were adorned with excerpts from books, pictures, and drawings” (ibid., p.14). He 
recommends that the school should be located “in a quiet place far from distrac-
tions and disturbances […] The school itself should be a lovely place, a feast for 
the eyes inside and out. Inside, there should be a bright, clean room, decorated 
throughout with pictures. Outside, there should be an open space for walking 
around and for common games, but also a garden into which the pupils should 
be sent every once in a while, to feast their eyes on the sight of trees, flowers, and 
herbs” (ibid., p. 14). 

Comenius’ ideas were considered utopian at the time, and their realization 
would have to wait for centuries. However, it is remarkable that the very first at-
tempts to humanize schooling already clearly recognized the relationship be-
tween the design of the educational environment and the teaching and learning 
process. 

With the strengthening of the mercantilistic movement, there was also a 
growing division of responsibilities for education. On the one side, there was still 
the church; but now on the other side stood the city, respectively individual city 
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councilmen. “The supreme school authority was the school council. Teachers 
were appointed solely by the council, which now appeared determined to not 
give up control of its own school again.” (Raab, 1982, pp. 14ff.). 

In the 18th century, the education issue intensified: The increasing pace 
of industrialization changed requirements for the work force. Innovation and 
ever more complex production processes demanded more qualified training 
of workers. “Absolutist rulers could not use illiterates for the implementation 
of their economic policies” (Raab, 1982, p. 15). And Pietism, with its devotion to 
work, brought forth “one of the most depressing forms of schools”: the industrial 
school. It was dedicated to the “supply of a capable and obedient work force that 
would willingly submit to the existence of factory worker” (Steiner, 1999, p. 23). 

Primary educational goals were patriotism, work ethic, and obedience. These 
were reflected in the content of the instruction offered. To a significant extent, it 
consisted of reading and memorizing religious texts, complemented by writing 
and arithmetic. “This tradition persisted unbroken well into the 20th century” 
(Raab, 1982, p. 15). 

At the same time, the philosophical writings of Jean-Jacques Rousseau 
(1712–1778) that touched upon education, as well as the ideas of Johann Heinrich 
Pestalozzi (1746–1827) began to influence reform movements in reaction to these 
mainstream school practices. However, these movements were to coalesce only 
around the end of the 19th century. 

After 1871, the German school system became a centrally governed institu-
tion of the state. The Prussian regulations of 1895 called for a class size of 46–54 
children with a space allocation of 0.9 square meters (9.7 square feet) per stu-
dent. The classrooms were extremely crowded. Strict order reigned to the small-
est detail (ibid.). 

2.3.2  School Buildings in Cities and Villages 

Country Schools 

There were significant differences between schools in cities and those in the 
countryside, even in terms of instructional content and learning atmosphere. 

The predominant school type was the undifferentiated country school. In 
Prussia in 1886, there were 30,298 country schools as opposed to 3,718 in the cit-
ies. By 1911, the total number of schools had grown to 38,684. Of these, 33,559 
were country schools and only 5,125 were city schools (cf. Herrlitz, Hopf, & Titze, 
1981). Even so, in some villages, children had to walk several kilometers to school. 
In some rural areas there was a significant shortage of both space and teachers, 
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S i m o n e  Schalz 5 5  

so s m a l l e r  v i l l a g e s  o f t e n  f o r m e d  a c o m m o n  s c h o o l  a s s o e i a t i o n .  The c e n t r a l l y  10-
c a t e d  v i l l a g e  b e c a m e  t h e  s i t e  f o r  t h e  school; t h e  c o s t s  f o r  c o n s t r u c t i o n  a n d  m a i n 
t e n a n c e  a n d  o p e r a t i n g  c o s t s  w e r e  s h a r e d .  

The s c h o o l  was - f o r  e x a m p l e ,  i n  t h e  Eifel r e g i o n ,  f r o m  1750 o n w a r d  - I o c a t e d  
n e a r  t h e  c h u r c h ,  i n  t h e  c e n t e r  o f  t h e  village. I t  w a s  u s u a l l y  a b u i l d i n g  m u c h  like a 
f a r m  b u i l d i n g  b u t  w i t h  l a r g e r  w i n d o w s  a n d  a v i s i b l e  e n t r a n c e  g a t e .  The t e a c h e r ' s  
a p a r t m e n t  w a s  i n t e g r a t e d  i n t o  t h e  b u i l d i n g .  Toilets w e r e  o f t e n  f o u n d  i n  s e p a r a t e  
s h e d s ,  w h i c h  a l s o  c o n t a i n e d  s t o r a g e  a r e a s  f o r  s u p p l i e s  like w o o d  a n d  t i n d e r  f o r  
t h e  stoves, l a t e r  c o a l  a n d  b r i q u e t s .  The s c h o o l  y a r d s  w e r e  graveled, s o m e t i m e s  
p a v e d  w i t h  c o b b l e s t o n e s  - w h i c h  a l r e a d y  i d e n t i f i e d  t h e  c o m m u n i t y  as a well-to
d o  o n e .  The s i t e  was s u r r o u n d e d  b y  h e d g e s  o r  l o w  w a l l s  t o  s e p a r a t e  t h e  s c h o o l  
y a r d  f r o m  n e i g h b o r i n g  a r e a s  s u c h  as t h e  c e m e t e r y  o r  o r c h a r d s  a n d  g a r d e n s  o f  
n e a r b y  f a r m s .  T h e s e  v i l l a g e  s c h o o l s  w e r e  s o l i d  t w o - s t o r y  b u i l d i n g s  w i t h  w i n d o w s  
a n d  p o s t s  f r a m e d  i n  n a t u r a l  s t o n e .  

From 1 8 2 0  onward, w e  learn f r o m  t h e  s c h o o l  y e a r b o o k  o f  K o x h a u s e n  i n  Bit
b u r g - P r ü m  County, s c h o o l  b u i l d i n g  b e e a m e  a m a t t e r  o f  p r e s t i g e .  The s c h o o l  was 
t o  b e  a s t a t e l y  edifice, s t a t e s  t h e  c h r o n i c l e .  The s i n g l e  s c h o o l  r o o m  h a d  a n  a l m o s t  
s q u a r e  p l a n  o f  10.5 x 9 m e t e r s  ( a b o u t  34.5 x 28.5 feet). M a p  c a b i n e t s  were s e t  i n t o  
t h e  wall, w h i c h  w a s  o v e r  0,7 m e t e r s  (2 feet) thick. The b u i l d i n g  t e a m  as weil as t h e  
s p o n s o r i n g  g r o u p s  w e r e  f o c u s e d  o n  t h e  h o p e  t h a t  

o u r  c h i l d r e n  will b e  p r o u d  o f  t h e i r  s c h o o l h o u s e ;  
o u r  c h i l d r e n  will f e e l  c o m f o r t a b l e ;  
o u r  c h i l d r e n  will love t o  c o m e  t o  school; 
o u r  c h i l d r e n  will b e  p r o t e c t e d  f r o m  t h e  cold; 
o u r  c h i l d r e n  will e x p e r i e n c e  t h e  j o y  o f  l e a r n i n g  a n d  f o r m  a s u c c e s s f u l  c o m 
m u n i t y : '  

The e x p r e s s i o n  " t h e  v i l l a g e ' s  o w n  school" was b o t h  f a c t  a n d  p r o g r a m  a t  t h e  s a m e  
t i m e .  Loeal h i s t o r y  a n d  geography, f l o r a  a n d  f a u n a ,  r e a d i n g .  w r i t i n g .  a r i t h m e t i c ,  
b i b l e  a n d  c a t e c h i s m  study, p o e m s  a n d  s o n g s  f o r m e d  t h e  m a i n s t a y  o f  t h e  i n s t r u c 
t i o n .  

C o u n t r y  s c h o o l s  h a d  t o  k e e p  s e v e r a l  g r a d e  levels i n  o n e  c o m m o n  r o o m ,  f o r  
e x a m p l e ,  g r a d e s  1 - 4  i n  o n e ,  g r a d e s  5 - 8  i n  a n o t h e r ,  b u t  a t  t i m e s  e v e n  g r a d e s  1 - 8  
i n o n e r o o m .  

S c h a o l .  i n  e i t i e .  
In c o n t r a s t  t o  s c h o o l s  i n  rural areas, c i t y  s c h o o l s  c o u l d  afford t o  keep g r a d e s  i n  
s e p a r a t e  c l a s s r o o m s .  T h e i r  b u i l d i n g s  w e r e  c o r r e s p o n d i n g l y  large, w i t h  a w i d e  e n -
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trance and staircase, and long hallways. Restrooms were located in the basement, 
clearly separated for boys and girls, with entrances placed far apart. Additional 
spaces such as a principal’s office, teachers’ room, assembly hall, gymnastics hall, 
and specialty classrooms could now be found in these buildings. From the exte-
rior, they were recognized by their endless rows of windows and several stories. 
Entrance and school yard were paved, and quite often the city’s crest or the em-
blem of the respective neighborhood was embossed above the front gate. Flags 
were flown on special occasions that did not necessarily relate to school life but 
rather to civic or political events. 

The interior of classrooms was usually simple and sober. The required school 
equipment consisted, according to regulations, of benches and tables, teacher’s 
table and chair, a cabinet, blackboards, a foot stool, chalk and sponge, inkwells, 
and coat hooks (Engelmann, 1905, p. 86). Every classroom also had to display a 
crucifix. Permanent decoration consisted of geography maps and some picture 
boards on the rear wall featuring themes from history and natural sciences. Stu-
dents’ attention was to be focused on teacher and blackboard. For many decades, 
lecture-style instruction was dominant, favored or even enforced by the plan ar-
rangement. Flowers on window sills were not as common as in country schools. 
Little attention was given to principles of direct and practical experience – for 
example, with respect to natural science subjects or seasonal phenomena. In the 
middle of the 19th century, these mammoth schools had developed their own 
rhythm in the course of the school day: The school bell established the firm time 
framework and a certain uniformity. 

The teacher’s authority was the central feature of the schooling. Forms of 
participation remained in an embryonic state for many decades. The rigor of 
the instruction was reinforced by the design. There were no side rooms, hallways 
could not be included in the teaching process, there were no cabinets, no space 
dividers, no self-designed corners or special areas. In order to get the large num-
ber of children out into the courtyard for breaks and back into the classroom 
again afterwards in an orderly manner, everybody had to move in file. 

These school buildings with their rigid spatial organization and infrastruc-
ture were accepted as given and unchangeable by all users. Suggestions for im-
provements were neither called for nor expressed. 

In 1875, the German Empire had a population of 42.7 million people, and 
it grew to 67 million by 1914. Together with proportionally higher numbers of 
children per family, rural-urban migration to the new industrial workplaces, new 
restrictions on child labor and increasing pressure to attend school, this led to a 
considerable increase in the number of school-age children. It became necessary 
to build many new schools. “The architectural expression of schools is simple 
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and severe. A comparison with military barracks is obvious and unsurprising: 
order, discipline, strictness, and cleanliness were almost necessities in these 
schools with class sizes of up to 70 children” (Kähler, 2004, pp. 21, 23). 

A glance into the school chronicle of Trier-West shows an example of the 
development of a city neighborhood which mandated new school construction. 
From 1872 onward, the number of students had grown very quickly, due to three 
new military barracks, a railway factory, and an electrical power plant, with cor-
responding businesses and housing projects. Earlier, students had to cross the 
river on the old Roman bridge to go to the St. Antonius school in the old part of 
Trier. It had class sizes of 70–100 children, separated only by gender. Shortening 
the distance to school by about 3 kilometers for the children of Trier-West, their 
new school featured classes separated by grade and gender throughout. It grew 
to 906 students by 1931, which then still translated into class sizes of about 57 
children. All spaces were bright and friendly with modern conveniences. There 
was a total of 21 classrooms on two levels, along the long double-loaded hallway. 
In addition, there was a school teaching kitchen, craft room, art room, teachers’ 
room, conference rooms, and consultation room. 

It still can be recognized as a “distinguished” barracks-like building. But the 
citizens’ opinion was that this was a place for “fresh and joyous work for the ben-
efit and joy of our youth, a home for genuine religious spirit and true patriotism 
[…] a school house full of light, air, and sun […] a precondition for sound and pros-
perous activity” (School chronicle Trier-West, 1976, p. 16). 

2.3.3 Reform Pedagogy (1890–1932) 

This brief sketch of the history of school building would be incomplete without 
mentioning the reform movements which began around the turn of the 19th to 
the 20th century. The term “educational reform” of this period actually refers to 
a multitude of pedagogical ideas within an overall movement in the late 19th 
and early 20th century (1890–1932) that began to take a stand against the pre-
dominant “drill schools” with their remoteness from real life, their intellectual-
ism and authoritarianism. 

There were educational reform movements for school communities, for 
country boarding schools, for art education and adult education, for work schools 
and adult education. The motto was “school as life style.” This was closely related 
to a concern with the design and redesign of educational environments. 
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The 19th century had brought profound technical and cultural changes that 
by and by affected all domains of life (Oelkers, 1996, p. 39). Criticism of exist-
ing schools was as commonplace among educators as the recurrent discussions 
about reform efforts. Targets of criticism were above all the prevalent organiza-
tion of schools, fixated upon method and discipline, without becoming a place 
of learning “in tune with the needs and potential of child learning” (ibid., p. 129). 

The School Conference of 1890 

It is not possible to put a specific date on the emergence of the “reform peda-
gogy” movement. The 1890 school conference called by the German Emperor did 
embark on a critical scrutiny of the existing Prussian-German school system, but 
is not considered to be the beginning of the movement. The emperor remarked 
in his speech that the educational method of the time – called “gymnastics of the 
mind” – did not convey knowledge about the conditions needed for learning, and 
that the educational mission of the school was being neglected. A positive out-
come of this argument was the demand that school learning be “useful and ben-
eficial for (real) life” as well as contributing to the formation of character. After 
1890, there were no reform initiatives that neglected to refer to these objectives. 

Ellen Key 

In 1900, the Swedish teacher Ellen Key (1848–1926) published her pedagogical 
blueprint for the “Century of the Child.” In spite of the difficulty of dating the 
beginnings of reform pedagogy, some authors – for example Scheibe (1999, p. 52) 
– consider the work of Ellen Key as its starting point. He credits her with having 
formulated the first outline of the new pedagogy and the new school – a “school 
of the future” (Key, 1992). She was a devoted follower of the educational ideas pio-
neered by Jean-Jacques Rousseau (1712–1787) of “letting the young person grow” 
naturally. Her pedagogical plan centers upon the dignity and individuality of 
each child that adults should approach with respect. Key herself describes her 
concept as follows: To calmly and slowly let nature help herself and only ensure 
that the surrounding conditions support her work, that is education in the opin-
ion of Key (1992). She calls for active involvement and freedom of choice of the 
topics of instruction by students, and for teachers to retreat from their dominant 
role, instead stressing their new role as supporting advisors. 

Hermann Lietz 

Among the projects inspired by the reform pedagogy ideas was the work of Her-
mann Lietz (1868–1919), the initiator of the movement for country boarding 
schools (Landeserziehungsheime) and founder of the first such school (“Pulver-
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mühle” near Ilsenburg in the Harz mountains, in 1898). In his books, he articu-
lated his extremely critical attitudes toward the city, toward “civilization, and the 
spirit of the times” (Zeitgeist). He opposed the knowledge drill and strictness of 
the ‘old school’ that he himself had to suffer in his youth. 

His schools were located outside the cities. He believed that children should 
be imbued with “love of nature, and the experience of nature as the original, 
pure, and healthy world.” These schools were to become second homes for the 
students, and at the same time facilitate “total education” (Scheibe, 1999, pp. 118–
124). Groups of up to 12 students lived together with their teachers and formed a 
kind of second family. The primary goal – besides learning scientific-intellectual 
activities (in studios, workshops, and outdoors) – was to experience community. 
A clear daily schedule emerged: Academic instruction took up five hours in the 
morning. After lunch and some free time, the afternoon was devoted to practical 
work in the workshops, studios, or gardens and fields. In the evenings, the en-
tire community gathered for the daily prayer to conclude the day together (ibid., 
1999, p. 134). 

Georg Kerschensteiner 

The integration of work into the educational process was promoted primarily by 
Georg Kerschensteiner (1854–1932) in the work school (Arbeitsschule) movement 
he started. Between 1890 and 1933, the concept of “work school” became a syn-
onym for the entire reform pedagogy movement and considered the essential 
“new school.” Kerschensteiner saw the activity in the work school primarily as 
the combination of manual work and intellectual scrutiny of that activity. He 
was a determined opponent of the traditional “book learning” and accused it of 
being one-sided and remote from reality, in that it focused primarily on intel-
lectual abilities, while the majority of the students would have to pursue work 
involving manual activities in their later life. 

With this call for including manual work into education, Kerschensteiner 
took up ideas that could already be found in the 18th century writings of Rous-
seau and Pestalozzi, for example (under the motto of “hand, heart, reason”). In 
these schools, students were mainly working in the school’s kitchen, gardens, 
workshops, and laboratories. Their guiding principles were realism, morality, and 
independent activity. Kerschensteiner was the first to think through the theory 
of occupational training. His dual educational system has been maintained 
to the present day. For that reason, he is often cited as the “father of the trade 
school” (Scheibe, 1999, p. 180). 
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Maria Montessori 

Around 1900, the Italian physician Maria Montessori (1870–1952) opened her 
first children’s homes (case dei bambini). Her educational philosophy was domi-
nated by the principle of individual self-guided activity and her child-centered 
approach. Her ideas generated not only new didactic materials but also valu-
able concepts for the design and organization of living spaces for children. She 
started from the belief that from the moment of birth, every child has “the abil-
ity to develop into an independent human being through active exploration and 
learning processes” (Dreier et al., 1999, p. 35). To facilitate such a learning process, 
it is important to create an environment that is pleasant and comfortable for 
children, as well as to provide “stimulating and inviting, challenging” learning 
materials (Scheibe, 1999, p.67). She decorated classrooms with a rich range of ma-
terials and media aimed at encouraging children to experimentation and explo-
ration. 

“Intellectual curiosity, excitement and discovery require a continual interac-
tion between the child and its environment” (Montessori, 1909, p. 47). The chil-
dren begin to interact playfully with the prepared material. Teachers remain in 
the background, because “the control lies in the material itself, and in this way 
the child is led from play to planned activities and work” (Scheibe, 1999, p. 67). In 
the literature, this process is often referred to as the “Montessori phenomenon.” 
It creates the conditions for children to develop their abilities from their own 
interests and inclinations. 

Her most important innovation in classroom furnishing is the “abolition of 
school benches” (Montessori, 1909/57, in Dreier et al., 1999, pp. 35–36). To create 
an environment appropriate for children, Montessori ordered special cabinets, 
shelves, chairs, and tables which children could carry around effortlessly. In ad-
dition to the equipment, architecture and colors are equally geared to the needs 
and potential of children, and open up spaces for autonomous movement. Mon-
tessori herself describes her interiors as “simple but graceful,” allowing the child 
to “assume the posture it perceives as most comfortable” (ibid., p. 80). 

Peter Petersen 

“What should an educational community be like in which, and by means of 
which, a human being might perfect his or her individuality towards a personal-
ity?” This was the question that preoccupied Peter Petersen (1854–1952) (Petersen, 
1927, p. 7). He sought to realize this union of individual and community primarily 
through a new organization of the school. He abandoned the principle of separa-
tion of grades and instead introduced so-called “tribe” groups of students teamed 
up according to subject interest or other aspects. They included two or three age 
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groups, so that students of very different ages were now working together. With 
these organizational changes and more differentiated instructional content, Pe-
tersen achieved a loosening-up of the rigid structures of the old school, and a 
more flexible educational process. However, Petersen saw school reform not only 
as organizational change, but also as a design challenge (Oelkers, 1996, p. 190). He 
felt that development of a new school architecture was needed. For this, he pro-
posed to redesign classrooms as “school living rooms.” Tables and chairs instead 
of school benches provided more flexibility and individual arrangement oppor-
tunities. Students are offered a variety of work materials, books, and objects, so as 
to turn these school living rooms into the best possible stimulating instructional 
environment (cf. Dreier et al., 1999, p. 35). 

According to Petersen, other necessary spatial conditions for a positive com-
munity life are “easily integrated outdoor areas, inviting entrances, spacious 
break areas, and generously designed hallways and assembly areas.” A good es-
thetic design would give children “opportunities for retreat and relaxation” 
(ibid.). “Celebrations, mentoring group projects, and performances” (Petersen in 
Oelkers, 1996, p. 160) keep school life attractive for everybody involved. Petersen 
combined educational theories and practice with the help of the university’s in-
tern program (Scheibe, 1999, p. 310). He collected his ideas in his books “Little 
Jena Plan” (Kleiner Jena-Plan, 1927) and his three-volume “Great Jena Plan” (1930–
1934). It is noteworthy that the Little Jena Plan reached many more readers than 
its successor, which explains why it is considered the “most successful document 
of the German reform pedagogy” (Oelkers, 1996, p. 159). 

Rudolf Steiner and the Waldorf School 

The founder of the Waldorf school movement, Rudolf Steiner (1861–1925) recog-
nized the connection between space and human education early on, paid special 
attention to the “spatial dimension of school building,” and focused on color de-
sign and a shift away from the right angle. “Architectural forms deeply influence 
body, soul, and spirit of the child and young person; the life-giving spirit lives 
in them” (Dreier, et al. 1999, p. 37). According to Steiner, “architecture is in the 
service of the valuable act of education” (Steiner, 1961, in Dreier et al. 1999, p. 37). 
The typical watercolor-like color scheme of the Waldorf schools with its alleged 
transcendental, moral, and spiritual effects was supposed to contribute to the 
holistic development of students. 

The private Waldorf schools, which have been in operation now for over 75 
years, can be recognized at a glance everywhere in the world because of their spe-
cial individual architecture: The building forms are asymmetrical and vault-like, 
often the classrooms are reminiscent of cathedral naves. Their interiors are color-
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coordinated to the last detail. (Steiner was very much involved in studying color 
theory. During their time at the Waldorf school, students move first through 
orange-red, then yellow, and finally blue-violet classrooms.) Waldorf schools con-
tain halls for theater, eurythmy (dance) performances, and concerts, as well as 
multipurpose areas and workshops. Rudolf Steiner schools saw themselves as 
both life communities and cultural centers (ibid.). Their ideological coherence 
is, among other things, the reason why “this element of the education reform 
movement has remained alive in unbroken tradition up to the present” (Scheibe, 
1999, p. 307). 

2.3.4  The “Reform Wave” (1918–1933) 

The Weimar Compromise 

Between the two World Wars, another reform wave occurred in Germany. It was 
triggered by the 1918 abdication of the emperor, which brought a time of unrest 
and uprising; the November revolution and proclamation of the first republic. 
After that year, the schools’ reading books no longer featured stories of the em-
peror and his family. The connection between church and school was broken by 
the abolition of the state church and church supervision of schools. The “school 
struggle” began. During the time of the empire, private teachers, private schools, 
or preschools had still been in charge of the elementary schooling of the chil-
dren of the bourgeoisie. These institutions were especially opposed to the uni-
fied school system imposed by the “Weimar school compromise.” All children, re-
gardless of which social strata they belonged to, now attended the same schools. 
This was a step toward greater equality. But many reformers started their own 
(private) schools. 

Célestin Freinet 

The ideas developed during the 1920s and 1930s by the French elementary 
school teacher Célestin Freinet (1896–1966) must be counted among the Euro-
pean reform pedagogy efforts. Inspired by the ideas of leading reform educators 
of his time (for example, John Dewey, Maria Montessori, Helen Parkhurst, and 
Hermann Lietz) and in close cooperation with like-minded colleagues, he devel-
oped a practice-oriented concept for the reorganization of the school day, as well 
as “work techniques and instructional aids, of which the school printing shop be-
came most widely recognized” (Dietrich, 1995, p. 13). In addition, Freinet started 
a teacher movement, which still counts thousands of members in France and in 
over 30 countries in Europe and on other continents. 
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“Decisive orientation toward practice and organized cooperation of teachers are 
the two main pillars of this concept. It is based on the belief that work is a natu-
ral and fundamental need of the child, and significantly influences the develop-
ment of the child’s personality” (Dreier et al., 1999, p. 39). Implementation of the 
Freinet approach requires a change of interior learning patterns and exterior 
forms of instruction. The most remarkable differences, compared to the normal 
school, are the rejection of textbooks, the right of the children to decide the place 
and social organization of their work by themselves, rejection of the three-quar-
ter-hour rhythm of the school day, reduced teacher-centered instruction, and the 
division of the classroom into separate workshops and work corners. Centerstage 
is taken by the goal of “free unfolding of curiosity, work spirit, and children’s 
desire to learn […], which can be achieved in small steps” (Dietrich, 1995, p. 25). 
Self-organized learning through communication and cooperation, trial and ex-
perimentation, and through activities in the workshops that are equipped with a 
wealth of materials and tools, offer multiple opportunities for children to freely 
express themselves. The classrooms look like small studios and have a workshop-
like character. The arrangement of tables and separate zones permit undisturbed 
work both individually and in self-selected groups. A printing press and various 
other materials and simple tools are in the classrooms, which are richly deco-
rated with artwork created by the children. “The workshop character of the class-
rooms allows the children to move about freely and to develop, to work together 
as a community, and to mutually stimulate and support each other” (Dreier et 
al., 1999 p. 40). 

Helen Parkhurst 

Also influential in this period was Helen Parkhurst’s Dalton Plan of 1920. She 
initiated the provision of “subject corners” in classrooms, which contained ma-
terials for the individual use of students (Hegele, 1996, p. 7). Students were en-
couraged in self-guided learning based on their different inner motivations. Ini-
tially, such station learning in the form of training circles was found primarily 
in sports training. Over time, it has been tried out and integrated into almost 
all other subjects. In comparison with other forms of open learning, it can be 
seen to give teachers the opportunity for more aggressive, better, and stronger 
thematic emphasis, and to give students more freedom and responsibility. The 
core is always a topic from the syllabus that is divided into partial themes by the 
teacher and then arranged in stations around the classroom, identified by colors, 
symbols, or sign markers. Before beginning, each student is given a list of tasks 
which can help in organizing the work, but which also help the teacher to quickly 
see the progress of work at the end of the class. In a first discussion, the overall 
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topic is introduced, followed by a walk around the space with explanations of the 
individual stations. Then, work at the stations begins. Students are encouraged 
to work without interference from the teacher; they can decide the sequence of 
the stations and the social form of cooperation. There is no time pressure; stu-
dents can work at a station as long as they want. The disadvantage is that not all 
instructional topics can be organized in this form of station learning. An impor-
tant condition for success is sufficient space to prevent the children from get-
ting in each other’s way when working. Learning is made easier when the group 
already has some experience in independent study. At times, students take the 
initiative to go beyond the borders of the classroom, and begin to include part 
of the hallway, a nearby available space, or even a staircase landing in their work 
space. Such opened-up instruction forms therefore create expanded spatial use 
patterns, a remarkable fact that has made architects take notice. 

2.3.5  The National Socialist Takeover 

Following its takeover of the German government in 1933, the National Socialist 
(NS) regime then brought the public schools completely under its control and 
into the service of its politics and ideology. Around 1939, the elementary school 
system was unified; the “German People’s School” replaced the traditional con-
fessional schools. From this time on, the school was to serve one single politi-
cal mission. This included, especially, indoctrination of the NS world view as well 
as the education to an “uncompromising National Socialist way of life” and the 
training of “fit and healthy bodies” (Dannhäuser, 1997, p. 14). Racism and anti-
Semitism were dominant premises. “Race consciousness” was to be the prime 
instructional principle in all subjects. The development of cognitive and intel-
lectual skills took second place. The NS dictators had adopted the goal of “unscru-
pulously training young people to the NS-conforming mindset, blind obedience, 
and total dedication to the leader state” (ibid, p. 19). 

In this way, the schools became the tools of one party and at the same time 
the most important institution in the educational realm. The commands of the 
power structure were implemented without question, according to the maxim 
“the individual is nothing, the nation is everything.” Teachers were to fulfill a 
“leadership mission” which consisted in a “somewhat superficial but insidious 
nationalistic and racist reinterpretation of traditional instructional content and 
forms. A firm integration of the schools into the political apparatus took place 
at the same time as a hidden competition between the schools and the youth 
activities of the party, which the schools often lost” (Meyer 1989, p. 76, cf. 1999). 
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2.3.6  The Postwar Period 

2.3.6.1 Emerging from the War 

The collapse of the Third Reich offered the chance for a fundamental reshaping 
of the school system. At the August 1945 Potsdam Conference, the victorious Al-
lied powers decided to democratize and supervise the German educational sys-
tem. Initially, however, such a reorganization of the educational system “in the 
spirit of democracy” (Dannhäuser, 1997, p. 20) proved to be difficult. The war’s 
air raids had left many schools severely damaged or entirely destroyed. Many 
remaining undamaged schools were used as hospitals, housing for refugees, or 
requisitioned by the Allies for other purposes. In addition, widespread malnutri-
tion reduced the physical and mental capabilities of students and teachers; cases 
of complete physical breakdown increased during the postwar years (ibid., p. 25). 

Further problems arose from the program of “cleansing the teaching body” 
adopted by the Allied powers. All teachers who had been members of the Na-
tional Socialist party before May 1, 1937, had to be dismissed, regardless of their 
individual situation. Only after 1946, distinctions between major and minor 
offenders, hangers-on and “guiltless” members were applied (cf. Dannhäuser, 
1997). The dismissal of large numbers of teachers in the face of the rapid rise of 
student numbers caused primarily by the almost eight million refugees (Lederer, 
Pieper, & Kötz, 2004, p. 38) led to catastrophic conditions in the schools. at the 
same time the need for more classroom space increased dramatically. 

During the first years after the war, the federalist traditions of the Weimar 
era were revived in the western part of Germany. 

The school system in the East was reorganized along the lines of Soviet peda-
gogy. This meant: A unified school with emphasis on polytechnic content, run ac-
cording to severely disciplinarian guidelines, in school environments that had no 
esthetic qualities but were rather reminiscent of the war and its destruction. The 
children, many of whom had lost family members during the war, were trauma-
tized by their cruel experiences. “Internalization of behavioral norms and other 
facts of their reality occurred under the general premise that the children had to 
fend for themselves, had to educate themselves. This was a form of self-guided 
socialization. The children had to develop considerable ability to cope on their 
own, which also led to a certain self-confidence.” (Rolff & Zimmermann, 1990, p. 
46). Instruction was limited to the bare necessities. 

A teacher from those days described the school buildings as follows: “The 
schools where I was sent to teach had all been built in the early decades of the 
century […] Renovations were restricted to the bare necessities” (Hildegard Bolle 
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in Dannhäuser, 1997, p. 237). About the conditions of the school buildings we 
learn that: “There was a lack of many necessities. The building was old and primi-
tive. There were separate latrines without water service” (ibid., p. 289). Sahm 
Kreszenz describes a school house, a log cabin in what had been a beer garden 
in better times. “A rough, crude floor made of planks that squeaked at any move-
ment. Narrow windows only admitted dim light. A simple lamp hung from the 
ceiling in the middle of the room that measures about 25 square meters (5 × 5 m, 
or around 16 × 16 feet). A tall stove stood near the wall. The benches dated back to 
the turn of the century, with fraying, splintering wood on the desks and folding 
seats. There were no books, no paper” (ibid., p. 290). 

2.3.6.2 The Decades of Recovery 

All architecture, including school building, is subject to changes over time and 
so becomes a recognizable mirror of society. During the 19th century, calm dig-
nity, power, and authority were the decisive design criteria. For the many schools 
that had to be rebuilt after the war’s destruction, a new attitude emerged: In West 
Germany, the new schools were to express “freedom, openness, and naturalness” 
(Lederer et al., 2004, p. 38). This was often guided by ideas from the 1920s; the 
“design elements of the reform schools experienced a renaissance” (Engel & 
Dahlmann, 2001, p. 8). Two-story schools with light from two sides in the style of 
Franz Schuster were designed and built well into the 1960s in many variations. At 
the same time, an interdisciplinary grouping of educators, architects, and school 
administrators began to collectively develop building solutions that would be 
more appropriate to the nature of young people (Klünker in Mitter, 1994, p. 8). 
Pestalozzi’s idea of the “school living room” was taken up again and brought into 
the debates about a more child-oriented school design. 

Playfulness, joyful arousal, illusion became more predominant not only 
from the point of view of users but perhaps also for architects (Rittelmeyer, 1994, 
p. 78). After the war, people began to write about user needs in schools. “During 
the 50s and 60s, we begin to encounter concepts such as ‘rationality, light, air, 
flexibility, decisiveness, relaxed building forms, simplicity, economy, clarity, or-
der, ease of orientation, cleanliness, functionality, and modernity” (ibid., p. 79). 
But, as described in Rittelmeyer’s report on the typical changes in school design, 
the expectations and desires of students have only been investigated during ap-
proximately the last four decades. 
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2.3.6.3 Schools of the 1970s 

In the 1970s, it seemed that the worst time in school construction had arrived. 
The world view of the era, one of almost unlimited faith in technology, seemed to 
result in the abandonment of the ideals of the early postwar years. Schools were 
only evaluated according to their multifunctionality and economy of use (En-
gel & Dahlmann, 2001, p. 9). A quote from Budde and Theil (1969, p. 67) illumi-
nates this way of thinking: They call for “bringing the school back out of its green 
ghetto” and for school design to be guided more by factors such as increased ef-
ficiency and potential savings. While the integration of schools into their sur-
roundings remained a desirable goal, it would have to take second place behind 
economic necessities. 

Enormous school centers were built, impressing mostly by their size and 
compactness. They were seen as an effort to support social interaction and lively 
communication. Windowless schools were characteristic for this period. An ar-
ticle in the architecture journal Bauwelt even featured the following caption for 
a picture of such a new school: “Of course there are windows in the IGS” (Inte-
grated Comprehensive School) “… but the daylight entering the building is a mere 
byproduct of the so-called light bands. The planners knew that in this compact 
building form, an equitable illumination could not be achieved by means of day-
light.” (Steuerwald, 1975, p. 205). This shows that the experts did not always meet 
the real user needs in their solutions. 

The intolerable atmosphere of the windowless rooms led to an increase of 
vandalism and graffiti. In his book Organismus und Technik (Organism and tech-
nology), Kükelhaus (1971) describes a completely windowless and totally white 
school in New York that students called “the white hell.” The effect of these spaces 
and their furnishing on teachers and students in time led to neuroses and pho-
bias, but also to increased aggressiveness and developmental problems (Gold-
stein, 1996). 

2.3.6.4 Reorientation Efforts 

Arpad Asztalos, an expert for school development in the Lower Saxonia Ministry 
of Education, must be counted as a spokesman for a group of people who tried 
to remedy the building sins of the 1960s and 1970s and find new roads towards 
a more child-friendly architecture. In his 1981 position paper Empfehlungen im 
Schulbau (Recommendations for school construction) he calls for schools that 
would adapt to the needs of students by means of “logical and functional space 
relationships, varied building and room forms, inventive furnishings, differenti-
ated color schemes and choice of materials, appropriate to students in scale and 
structure” (Asztalos in Mitter, 1994, p. 14). 
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2.3.7  School Construction Today 

Does today’s school design pay more attention to the real needs of children? 
True, they are now actively involved in planning, by means of many studies and 
surveys. But there are already signs of different trends in school design: Designs 
flooding the senses with stimuli on the one hand, and cold buildings with a lot 
of concrete and corrugated sheet metal and highly individualistic artwork on the 
other still make one wonder when, finally, all parties involved in school building 
really will be working with the interests and needs of future users in view (cf. Rit-
telmeyer, 1994, p. 81). 

School building in Germany today is very different from that of earlier pe-
riods, as a result of more advanced pedagogical insights. Often, an educational 
concept is determined during the early planning stage, upon which the architec-
tural design should then be based. The spaces will allow different uses, respond-
ing to the concept. The uses for many sequences of rooms can even be changed 
after occupancy; allowing for multifunctionality. However, “basically, the archi-
tectural design of a school is a condition that will influence the educational work 
for decades” (Faust-Siehl, Garlichs, & Ramseger, 1996, p. 200). Many architects 
have by now realized how classrooms act as shells for the life and teaching that 
goes on within them. There is a mutual interaction between the spaces and the 
relationships that develop inside them: “Successful life and learning depends on 
a beneficial spatial design” (ibid., p. 54). Rooms in use will mirror the habits of 
their user group; they will reveal what is going on in them, what the group val-
ues, whether children and teachers love to occupy the rooms and are working 
together. To create the a feeling of being sheltered, which is especially important 
for elementary school children, it is necessary to design the spaces in view of 
children’s physical, perceptional, and emotional needs. Generous, varied furnish-
ings and lively, esthetic design that invites children to “experience, understand, 
and create” (ibid., p.55) will help to achieve this. 

Architects carry a significant responsibility for students’, teachers’, and other 
users’ feelings of well-being in the school building, for joyful teaching and learn-
ing to occur in the building, and for the users’ sense of identification with their 
learning environment. For this reason, it is recommended that users be included 
in the planning process from the beginning, to be given the opportunity to voice 
their ideas, expectations, and needs; but also that there remain sufficient room 
for their own creative contributions later, after occupation. 
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Exemplary work is being carried out in this regard by the Cologne-based archi-
tectural partnership of Peter Busmann and Godfried Haberer (who have become 
know for their plans for the Philharmonic and the Wallraf-Richartz Museum in 
Cologne). From the conceptual design phase onward, the two are less interested 
in the architecture itself than in the feelings it will generate in users (cf. Flagge, 
1996). The emotional impression of the whole is more important to them than 
the superficial visual look. They are constantly concerned with “looking to the in-
side.” They are searching for an architecture that will activate the senses, and re-
fer back to the educator, artist, and writer Kükelhaus and his motto of “living with 
the senses” (ibid., 1996, p. 46). Peter Busmann sees a major problem with school 
building in the fact that schools are built for children by grownups, whose priori-
ties are mostly very different, and at times even diametrically opposed. (ibid., p. 
46). For the construction of the school in South Brühl, the architect maintained 
close contact to teachers and students. The students were involved in a common 
project with an artist for the artistic decoration of the school; they were able to 
design and embellish a part of the building. 

Regarding participation by students, Dreier et al. (1999, p. 106) make the fol-
lowing recommendation: “We propose to set aside at least 10% of the construc-
tion funds for the unrestricted use by the school after completion of the build-
ing, so that improvements and user-friendly changes can take place during the 
first phase of use.” 

Gump (1978) calculated that from kindergarten up to 12th grade, a person 
will, on average, spend about 14,000 hours in educational environments. Follow-
ing the publication of the results of the international PISA study, 6,918 proposals 
for the provision of all-day schooling were approved in Germany between 2003 
and August 2008. The government set aside just under 3 billion euros to sup-
port these initiatives within the framework of an investment program designed 
to further education and daycare (Investitionsprogramm Zukunft Bildung und 
Betreuung – IZBB) that is due to run until the end of 2009 (see Bundesministe-
rium für Bildung und Forschung, 2008). 

With all this time students spend in schools, cost and functionality should 
not be the prime concerns in school building. Esthetics should be given more 
weight in planning buildings where we spent thousands of hours. Not everything 
that is functional and technically well equipped, is also esthetic and conducive 
to well-being. 

Furthermore, it is an ethical imperative in democracies that people with dis-
abilities should be able to access, explore, and use public buildings – and there-
fore also schools – without help by others (cf. Day & Dieckmann, 1995). 
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2.3.7.1 The Site: Location, Features, and Access 

With the decision to build a school, the challenge of finding an appropriate site 
arises. This is usually the task of the school board and county or municipal au-
thorities, and they will select a site from properties on the market or already 
owned by the respective community. 

Here, conflicts and contradictions can arise between “educational require-
ments and planning traditions” (Dreier et al., 1999 p. 87). School planning is a 
complex process in which the concerns of the different parties involved often 
do not coincide: School authorities and architects have different ideas and set 
priorities different from those of teachers or parents of the children who will at-
tend the school. Not only the different views of planners and users, but also the 
specific local conditions as well as the economic resources of the community in 
question can cause problems. Only very few such cases will have simple solu-
tions; all parties involved will have to compromise. 

The number of laws and regulations, DIN norms (German Industry Norms) 
and standards as well as ordinances for accident prevention is enormous, and 
they often have the deplorable effect of constraining “educational inventiveness” 
(Faust-Siehl et al., 1996, p. 126). An example: “For school buildings and the associ-
ated open areas such as school yard, physical education areas, and green spaces, 
but not including areas designated for sports, the area required is approximately 
20 square meters per student. Only in exceptional cases, such as for schools in al-
ready developed areas, a lower area standard is acceptable.” (Ministry of Culture, 
1996, N. 6 298). 

Standard program regulations for classrooms provide area requirements of 
2–2.5 square meters (21–27 square feet) per student. But this is only meaningful 
under the assumption that the children spend most of their time seated at their 
tables (Faust-Siehl et al., 1996, p. 127). It still seems that not everyone knows that 
especially small children need sufficient room to move, not only to prevent pos-
ture problems, but also to be able to concentrate. 

Our inquiries suggest that architects have no say in the choice of site and the 
size of classrooms, and are only occasionally asked to comment on the selection 
of the site. Rather, the architect is expected to adapt the design to the given site. 
It is therefore hard to argue with architects’ demands such as “in site selection, 
the political decision makers should develop a better problem awareness” (P. Bus-
mann, personal communication, August 12, 1999) or “next time, a site should be 
chosen that is not so exposed but better protected from emissions” (R. Bingen, 
personal communication, July 15, 1999). 
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To avoid selection of a problematic site from the very start, the following ques
tions ShOlUd be discussed by the responsible decision makers: 

Are the features ofthe site appropriate? 
Will the school be easy to integrate into the village or urban neighborhood 
on this site? 
What about noise: Are there nearby airports, railway stations, highways or 
freeways? 
Will the senses of all affected parties be stimulated or rather affected nega
tively by the surrounding environment? 

With respect to loeation, the site should be easy to access by means of public 
transportation and other vehicles. It is considered ideal to place the school near 
the center of the town or village; this will provide the best integration into the 
eommunity. Also, such a Ioeation would be preferable for a more universal use of 
the school as an educational center by adults or as a recreation area for children 
during their free time. 

The site should be large enough to absorb noise or pollution from nearby 
sourees, if this eannot be avoided altogether. It should not be in a loeation sus
ceptible to flooding. It should have some fertile ground to allow various outdoor 
uses such as a school garden er apond. 

Direct connection to an existing residential area is quite inlportant to guar
antee adequate integration with, and opening of the school to the community, 
for other activities throughout the day. Children need such integration to avoid 
feeling that they are being exiled. During the seventies, the prevailing trend was 
to locate entire school complexes outside of town, because ofthe increased area 
requirements. But why? Children attend school for nine years at least, so why 
should that institution not be integrated into the mainstream of life? Is it neces
sary to place schools somewhere on the outskirts? 

2.3.7.2 Finding the Hight Archit«t 
What is a good architect like, and how can one be found? Certainly, this is not a 
simple task. There is a long list of desirable characteristics, and the expectations 
for the expert are demanding. Pros and cons of the architects competing for a 
project must be weighed earefully, and above all, the goal of realizing the new 
school projeet with its specific requirements and desirable features should not 
be lost from sight. "Of course, one would wish for a smart building expert full of 
ideas, who understands how to translate the purpose of the school, the poten-
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t i a l  o f  e d u c a t i o n ,  i n t o  a f u n c t i o n a l l y  a n d  e s t h e t i c a l l y  c o n v i n c i n g  f o r m ,  o n e  w i t h  
w h i c h  c h i l d r e n ,  p a r e n t s ,  a n d  t e a c h e r s  c a n  i d e n t i f y "  (Dreier e t  al., ' 9 9 9 ,  p. 149). 

The a r c h i t e c t  s h o u l d  n o t  b e  o n e  w h o  t r i e s  t o  r e a l i z e  h i s  o r  h e r  o w n  p r e f e r 
e n c e s  b y  all m e a n s .  The a r c h i t e c t ' s  task, as a n  a d v o c a t e  o n  b e h a l f  o f  s t u d e n t s ,  p a r 
e n t s ,  a n d  t e a c h e r s ,  is t o  c r e a t e  a s o l u t i o n  t h a t  c o r r e s p o n d s  t o  t h e i r  e x p e c t a t i o n s  
a n d  n e e d s .  F r o m  t h e  m o m e n t  o f  h i s  o r  h e r  a p p o i n t m e n t ,  t h e  a r c h i t e c t  s h o u l d  b e  
s e e n  as a p a r t n e r  w h o  h a s  t o  fulfill a c o n t r a c t .  To a c h i e v e  t h i s ,  t h e  a r c h i t e c t  m u s t  
b e  w i l l i n g  a n d  a b l e  t o  e n g a g e  i n  c o n v e r s a t i o n s  w i t h  all p a r t i e s  c o n c e r n e d .  This, 
t h e n  a r e  t h e  c r i t e r i a  f o r  a g o o d  a r c h i t e c t  - b u t  h o w  t o  f i n d  o n e  w h o  a n s w e r s  t h i s  
d e s c r i p t i o n ?  R o t r a u t  Waiden a n d  I p r o c e e d e d  as follows (see a l s o  Waiden 8< Bor
r e l b a c h , 2 0 1 2 ) :  

We c o n t a c t e d  a r c h i t e c t u r a l  m a g a z i n e s  w i t h  i n q u i r i e s  f o r  n e w  e d u c a t i o n a l  
p r o j e c t s ;  
We t h e n  w r o t e  o r  t a l k e d  t o  a r c h i t e c t s  w h o  h a d  b e e n  w a r k i n g  i n  a n  i n n o v a t i v e  
a n d  h o l i s t i c  m a n n e r ,  a n d  m a d e  a s e l e c t i o n  a c c o r d i n g  t o  c r i t e r i a  f o r  s c h o o l s  o f  
t h e  f u t u r e  (Waiden, 2 0 0 0 ) ;  
Finally, we v i s i t e d  s e l e c t e d  p r o j e c t s .  

2 . 3 . 7 . 3  A r c h i t e c t u r a l  C o m p e t i t i o n s  
A n o t h e r  p o s s i b i l i t y  w o u l d  b e  t o  m a k e  i n q u i r i e s  r e g a r d i n g  a r c h i t e c t s  w i t h  s c h o o l  
p r o j e c t s  t h a t  a r e  c u r r e n t l y  underway. B u t  i f  o n e  w i s h e s  t o  b e  a b l e  t o  c h o o s e  be
t w e e n  d i f f e r e n t  c o n c e p t s  a n d  s o l u t i o n  ideas, t h e  b e s t  a p p r o a c h  is t o  r u n  a n  archi
t e c t u r a l  c o m p e t i t i o n .  T h e r e  a r e  several a d v a n t a g e s  t o  d o i n g  t h i s .  O n e  o f  t h e  m a i n  
r e a s o n s  is t h e  o p p o r t u n i t y  t o  s e l e c t  t h e  m o s t  a p p r o p r i a t e  s o l u t i o n  a m o n g  m a n y  
d e s i g n  p r o p o s a l s ,  a t  a r e l a t i v e l y  low cost. T h e  p r i z e  f o r  first p l a c e  r a r e l y  e x c e e d s  
' 3 , 0 0 0  Euro. A n o t h e r  b e n e f i t  is t h a t  a c o m p e t i t i o n  m a k e s  t h e  e n t i r e  c o m m u n i t y  
a w a r e  o f  t h e  p r o j e c t ,  a n d  i g n i t e s  i n t e r e s t  n o t  o n l y  a m o n g  t h e  v a r i o u s  a g e n c i e s  
d i r e c t l y  i n v o l v e d  - s c h o o l  b o a r d ,  p l a n n i n g  a n d  p e r m i t t i n g  a g e n c i e s  - b u t  also 
a m o n g  t e a c h e r s ,  p a r e n t s ,  s t u d e n t s  a n d  t h e  m e d i a .  

C o m p e t i t i o n s  allow b o t h  y o u n g  u p - a n d - c o m i n g  a r c h i t e c t s  a n d  e s t a b l i s h e d  
f i r m s  t o  p a r t i c i p a t e  w i t h  t h e i r  d e s i g n s .  Wbile e a r l i e r ,  c o m m i s s i o n s  f o r  all p u b l i c  
b u i l d i n g s  h a d  t o  b e  d e t e r m i n e d  a s  a r e s u l t  o f  c o m p e t i t i o n s ,  t h e  n e w  E u r o p e a n  
U n i o n  r e g u l a t i o n s  n o  l o n g e r  r e q u i r e  t h i s .  And as a r e s u l t  o f  t h e  l a r g e  n u m b e r  
o f  e n t r i e s  f o r  c o m p e t i t i o n s  t h a t  n o w  m u s t  b e  o p e n  t o  a r c h i t e c t s  i n  all EU c o u n 
tries, c o m p e t i t i o n  s p o n s o r s  h a v e  b e g u n  t o  o n l y  s e n d  e n t r y  i n v i t a t i o n s  t o  offices 
t h a t  c a n  d e m o n s t r a t e  t h a t  t h e y  h a v e  p r e v i o u s l y  c o m p l e t e d  p r o j e c t s  o f  a s i m i l a r  
s i z e  a n d  n a t u r e  or o t h e r w i s e  prove t h a t  t h e i r  o f f i c e s  h a v e  t h e  c a p a b i l i t y  t o  suc
cessfully c a r r y  o u t  s u c h  p r o j e c t s .  The e x c e p t i o n ,  o f  c o u r s e  a r e  i n v i t e d  c o m p e t i -
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tions which restrict participation to selected architects, excluding younger, lit-
tle-known firms. Those rarely would have an opportunity to design larger public 
projects if it weren’t for the chance of becoming known for a successful competi-
tion entry. 

On the other hand there is no guarantee of achieving a better and more edu-
cationally appropriate school through a competition. The reason is that competi-
tion participants necessarily have no direct relationship to the client and there-
fore no discussion partner. Requirements and expectations for competitions are 
often expressed in a general and sparse manner. This may result in solutions that 
may be conceived to be attractive and even functional but do not achieve the 
pedagogical value desired by educators and appropriate to the specific location. 

It can also become a problem if some competition jurors have little or no 
pedagogical expertise and therefore may be unable to judge whether a concept 
will be appropriate for children and conducive to learning. In addition, if the jury 
must review dozens of designs in a single day, it may be difficult to maintain ad-
equate an overview so as to make a good decision. 

Finally, how much of an influence or opportunity to participate does the 
school or do individual citizen have once the jury has made its decision? There 
should be provisions for adequate participation by educators, parents, and stu-
dents, that is, the people affected by the decisions. 

This question may appear to be a rhetorical one for many architects who 
have won first prize in a competition only to see the commission go to a differ-
ent firm. And the negotiations for the further development of a winning concept 
often lead to compromises and a very different solution in the end. But these 
negotiations should provide for adequate participation by future users. 

2.3.7.4 Plans, Decisions, Regulations 

School construction projects are commissioned by contract, sometimes to the 
winners of a competition. Experts influencing this decision include landscape 
architects, representatives of the government departments responsible for ed-
ucation at the community, state, and federal levels, members and advisers of 
the school boards, environmental protection agencies, representatives of the 
churches, and other guests, who review the proposed plan and its adequacy. 

The sponsor of a competition is the local agency – in most cases the city 
– and there is an independent jury consisting of two kinds of experts: “profes-
sional” (that is, architectural) jurors and “subject” experts appropriate to the na-
ture of the project. Decisions are made on the basis of criteria, mutually agreed 
upon ahead of time. Preliminary plan reviews are carried out by the municipal 
administration, the planning department, the building permission department, 
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public works, environmental protection department, church representatives and 
others. Competition winners are decided by the jury, but the acceptance of the 
final plan rests with the local authorities. If the commission is not the result of a 
competition, those authorities – usually a committee of school board members, 
parent representatives, and municipal government representatives – will make 
the decision. 

The architect must follow governmental (both federal and state) regula-
tions that are very detailed and complex, pertaining to construction, planning 
and zoning regulations, workplace regulations, and recommendations for school 
construction. Accident prevention ordinances and DIN (German Industry Norm) 
standards for issues like adequate lighting, space allocation for playgrounds, con-
struction safety, and so on must be considered. If any such governmental regula-
tions are violated in the design and construction of a school building, the archi-
tect may be fully liable for any damages resulting from accidents or mishaps; 
their liability insurance will not cover damages in such cases. 

2.3.7.5 The School at the Intersection Between Architecture and Education 

There are simple solutions and ready-made concepts available for architects and 
client agencies for schools: demand-oriented buildings, cost-effective construc-
tion methods. In the case of additions and renovations where visual compatibil-
ity is a primary concern, simple adherence to the existing structure will ease de-
cisions. Obviously, attention to design is present in such cases; decision makers 
and regulation agencies point out the importance of the harmonious comple-
tion of the complex and its careful integration into the overall urban structure. 
In this way, the outer appearance of the project can be fine-tuned. 

However, from an educational point of view, the interior of the building is 
of greater importance. The rooms and their dimensions and proportions, floor-
ing materials, ceiling treatment and fenestration, walls and furnishings create 
an individual profile that significantly influences the success of the educational 
process. Above all, there must be sufficient space to accommodate the appropri-
ate furnishings and equipment of classrooms to make them a viable place for 
learning, experience, and life. 

It is by now an accepted expectation for school designers to embrace these 
needs, the concerns and life situations of today’s children. This also applies to 
specialty rooms, staircases, hallways, assembly and multipurpose rooms, entry 
areas, and courtyards. Children should not just be seen as temporary users, but 
as actual temporary owners and residents: These spaces will be their homes and 
workplaces. The architect’s goal must be to achieve wellbeing, comfort, and ac-
ceptance of the building by the children. 

2.3 – The Historical Development of School Buildings in Germany
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This will result in joyful learning, willingness to achieve, and successful learning 
processes. To achieve this, it is necessary to listen, to communicate, and to under-
stand the different educational work styles, the unfolding of learning processes, 
and a kind of instruction that opens up to different forms of participation while 
paying due attention to the individual child’s personality. 

It should not be overlooked that the different basic types of school schemat-
ics each have their specific advantages and disadvantages that influence the as-
pects mentioned above. In the common corridor scheme, classrooms are lined 
up along hallways through which crowds of children move and where there is 
rarely any room for encounter and communication. Wherever one might be in 
such a school, it is hard to avoid a feeling of “being in the way.” The sole advan-
tage of these solutions is their rationality: They are easy to insert into existing 
street patterns, to enlarge, and to combine into larger complexes. But they do not 
meet the needs of contemporary child-friendly education, and rarely result in an 
appealing overall form. 

In contrast, schools organized around an atrium or central hall allow for a 
diversified architecture. There are limitless variations ranging from circular pat-
terns, star or lentil-shaped arrangements to combinations of rectangular blocks 
with circular pods. The center of such schemes is the assembly hall which serves 
common events as well as extensions of the classrooms during regular class 
hours. This creates a meeting space which “does not merely permit but actually 
provokes social encounters and togetherness” (Dreier et al., 1999, p. 50). 

A special form of the central hall scheme is the honeycomb pattern, which 
provides a good compromise between openness and closed arrangements. The 
classrooms are polygonal in plan, which facilitates many different forms of uti-
lization with lecture hall seating or seating in the round, individual workspaces 
and corners for special functions and workshops, as well as combinations of 
these options. These honeycomb plans offer a spatial concept that supports vari-
able social groupings, no longer tied to the traditional classroom as the domi-
nant structural element. 

Completely new plans, so-called free forms, can arise from the combination 
of several of the basic types mentioned. The ideal would be patterns that com-
bine the communication opportunities of the central hall school with the trans-
parency and flexibility of use of the large one-space school (workshop) and the 
retreat possibilities of the traditional classroom (cf. Dreier et al., 1999). 

The question of how to design schools to serve and support these processes 
and meet these educational expectations will be the easier to answer for archi-
tects the more they establish and maintain contact with teachers and students 
and seek to understand their needs. Both sides should know more about the re-
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spective other, with architects and educators working closer together, seeking 
common ground without fear of contact. This will be the guiding principle for 
the years to come as well: The central concern is the student; the driving force are 
the educational principles and the requirements of contemporary learning pro-
cesses. These are, of course, subject to constant change and evolution. Architects 
must maintain pedagogical sensitivity – run-of-the mill solutions are no longer 
called for. 

Our interviews confirmed how much architects are beginning to engage 
these expectations and seek to acquire factual knowledge, methodological skills, 
and social sensitivity in school matters. School planners don’t merely hold su-
perficial discussions, but carry out intense surveys of students, teachers, parent 
representatives, and sponsoring agencies with sincere curiosity and to their per-
sonal gain. 

One impressive example was the architect Peter Busmann, who intervened 
in the school for students with special needs in Wiehl-Oberbantenberg and 
found a solution for the swimming pool that avoids the use of a crane to lift per-
sons with disabilities into the water. He created a swimming landscape with a 
gently sloping “beach” to allow users to enter the pool in waterproof wheelchairs, 
move around on their own, and seek out their own appropriate water depths and 
areas. As a result, these children felt much more comfortable – and the pool lost 
its clinical rectangular shape. Busmann had not only visited the school while 
planning, but taken along his bathing trunks and organized a “working swim.” 
Becoming personally involved and affected in this way, he found a new solution 
he considered more in tune with human dignity. 

2.3.7.6 Forms of Participation 

During the 1960s, there were impulses in architecture to break up the rigid rect-
angle or square of classrooms by adding adjacent spaces that would allow small 
group work or other differentiating activities. The goal was to achieve a nearby 
stimulating learning environment that offered a “home” for the children and a 
place for the class to retreat to and engage in new forms of instruction. To achieve 
this, ideas and suggestions from educators and students had to be included. Only 
such a process will bring about the desired identification of the users with class-
rooms and the school buildings. 

Frequent targets for criticism in schools are the long, monotonous, and nar-
row hallways. It should be possible to use the hallways as niches, exhibition ar-
eas, or even as external areas for differentiated instruction methods. The hallway 
should not only be a space for movement but also as an instructional and com-
munication area. With the decline in the number of students that is suggested by 
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d e m o g r a p h i e  s t u d i e s ,  t h e r e  will b e  a n  e x c e s s  o f  r o o m s  i n  m a n y  schools. This will 
t u r n  i n t o  a t e s t  o f  t h e  schoo!'s s t r u c t u r e :  "Schools o f  t h e  f u t u r e "  will a l s o  r e q u i r e  
r e m o d e l l i n g  w o r k  i n  e x i s t i n g .  o t h e r w i s e  s t i l l  f u n c t i o n a l  schools. Tbis, however, 
c o u l d  b e  d i f l i c u l t  t o  f i n a n c e  b e c a u s e  t h e  a u t h o r i t i e s  m i g h t  h a v e  t r o u b l e  recogniz
i n g  t h e  n e e d  f o r  i t  i n  t h e  face o f  a p p a r e n t l y  r e d u c e d  d e m a n d .  P a r e n t s  a n d  s t u 
d e n t s  c a n  e x e r t  s o m e  p r e s s u r e ,  t h o u g h .  T b e i r  s u g g e s t i o n s  a n d  r e q u e s t  a r e  o f t e n  
f o c u s e d  o n  r e d e s i g n i n g  t h e  s c h o o l  y a r d  o r  o t h e r  o u t s i d e  a r e a s :  I n  m e e t i n g s ,  o n e  
c a n  o f t e n  h e a r  l o u d  calls s u c h  as "We w a n t  a s c h o o l  g a r d e n ! "  o r  "We w a n t  a p o n d ! "  
Such r e q u e s t  m u s t  b e  c o n s i d e r e d .  
P a r t i c i p a t i o n  m e a n s  w o r k i n g  t o g e t h e r .  I t  c a n  involve t e a c h e r s ,  p a r e n t s ,  s t u d e n t s ,  
b u t  a l s o  s u p p o r t i n g  i n s t i t u t i o n s .  D i s t i n c t i o n s  m u s t  b e  m a d e  b e t w e e n  

p a r t i c i p a t i o n  d u r i n g  t h e  p l a n n i n g  a n d  d e s i g n  p h a s e ;  
p a r t i c i p a t i o n  d u r i n g  t h e  c o n s t r u c t i o n  p h a s e ;  a n d  
p a r t i c i p a t i o n  a f t e r  c o m p l e t i o n  a n d  o c c u p a t i o n ,  d u r i n g  t h e  u s e  p h a s e .  

While u s e r s  t o d a y  y e a m  for p a r t i c i p a t i o n ,  i n d i v i d u a l  u s e r s  do n o t  h a v e  a v o i c e  
d u r i n g  t h e  p l a n n i n g  a n d  d e s i g n  p h a s e .  Usually; t h e  a r c h i t e c t  d e l i v e r s  a p l a n  t o  
t h e  d i e n t  o r g a n i z a t i o n ,  a n d  c o n s t r u c t i o n  b e g i n s .  Likewise, u s e r  p a r t i c i p a t i o n  
d u r i n g  t h e  c o n s t r u c t i o n  p h a s e  is n o t  c u r r e n t l y  v e r y  c o m m o n  i n  Germany. O n e  
n o t a b l e ,  well-publicized, a n d  p o s i t i v e  e x c e p t i o n  s h o u l d  b e  m e n t i o n e d  h e r e :  At 
t h e  P r o t e s t a n t  C o m p r e h e n s i v e  School G e l s e n k i r c h e n - B i s m a r c k ,  s t u d e n t s  c a n  
b u i l d  t h e i r  s c h o o l  h o u s e s  t h e m s e l v e s ,  w i t h  a p p r o p r i a t e  p r o f e s s i o n a l  g u i d a n c e .  
Tbis a p p r o a c h  h a s  o n l y  p o s i t i v e  a s p e c t s ,  s i n c e  o n  t h e  o n e  h a n d  t h e  c h i l d r e n  re
ceive t r a i n i n g  i n  c o n s t r u c t i o n  c r a f t s  a n d  o n  t h e  o t h e r  h a n d  d e v e l o p  a p o s i t i v e  
i d e n t i f i c a t i o n  w i t h  t h e  b u i l d i n g .  F r o m  p a r t i c i p a t i o n  s p r i n g s  r e s p o n s i b i l i t y ,  be
c a u s e  p e o p l e  t a k e  c a r e  o f w h a t  t h e y  o w n  (Kleinau-Metzler, 2 0 0 1 ,  p. 741). T b e r e  a r e  
m a n y  e x a m p l e s  o f  p a r t i c i p a t i o n  a f t e r  c o m p l e t i o n  o f  c o n s t r u c t i o n .  I n  m o s t  cases, 
t h i s  involves s p e c i a l  p r o j e c t  weeks o r  t h e  r e g u l a r  a r t  classes, a n d  r a n g e s  f r o m  ex
terior b e a u t i f i c a t i o n  t o  d a s s r o o m  d e c o r a t i o n .  

P a r t i c i p a t i o n  ~ S t u d e n t s  
S t u d e n t s  c a n  m a k e  c o n t r i b u t i o n s  i n  m a n y  a r e a s  w i t h  t h e i r  c r e a t i v i t y  a n d  a b i l i t y  
t o  werk. B e g i n n i n g  w i t h  t h e  o u t s i d e  a r e a s ,  t h e  c h i l d r e n  m i g h t  p l a n ,  i n s t a l i ,  a n d  
m a i n t a i n  a s c h o o l  g a r d e n .  T b e r e  c o u l d  b e  flower b e d s  o r  h e r b  g a r d e n s .  Tbe e n 
t r a n c e  area c a n  b e  d e c o r a t e d  w i t h  p i c t u r e s  or o t h e r  i t e m s  m a d e  b y  t h e  s t u d e n t s  
i n  t h e i r  a r t  classes. I t  will b e  m o r e  d i f l i c u l t  t o  a d d  s t u d e n t  c o n t r i b u t i o n s  t o  t h e  
s c h o o l  b u i l d i n g  itself, b u t  p a r t  o f  t h e  facade, o r  i t s  c o l o r  d e c o r a t i o n ,  f o r  e x a m p l e  
i n  t h e  a r e a  u s e d  f o r  b r e a k s  d u r i n g  t h e  s c h o o l  day; m i g h t  b e  d e s i g n e d  b y  c h i l d r e n .  
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I n s i d e  t h e  s c h o o l  t h e r e  a r e  m a n y  p o s s i b i l i t i e s ,  i n d u d i n g :  

d e c o r a t i n g  t h e  hallways w i t h  p i c t u r e s ;  
d e c o r a t i n g  d a s s r o o m s  w i t h  p i c t u r e s  a n d  p l a n t s ;  
e n h a n c e m e n t s  o f  s p e c i a l t y  o r  m u l t i f u n c t i o n a l  spaces. 

Participation by Teachers 
111e e x t e n t  o f  p a r t i c i p a t i o n  b y  t e a c h e r s  d e p e n d s  v e r y  m u c h  o n  i n d i v i d u a l  t e a c h 
e r s  a n d  t h e i r  p e r s o n a ! i t i e s .  A p r o j e c t  s h o u l d  b e  p r e s e n t e d  t o  t h e  f a c u l t y  b y  t h e  
a r c h i t e c t  a n d  h i s  coworkers d u r i n g  t h e  p l a n n i n g  p h a s e .  111e a r c h i t e c t  c o u l d  p o i n t  
o u t  v a r i a t i o n s  s t i l l  p o s s i b l e  w i t h i n  t h e  c o n s t r a i n t s  o f  s t r u c t u r a l  safety, t h e  offi
cial p r o g r a m  f o r  spaces, a n d  b u i l d i n g  r e g u l a t i o n s .  111e d i s c u s s i o n  c a n  u n c o v e r  
a s p e c t s  f o r  i m p r o v e m e n t  o f  d a i l y  u s e  p r o c e s s e s .  111is m i g h t  involve c o n n e c t i n g  
doors, d i v i d i n g  walls, t h e  w i d t h  o f  hallways, a n d  t h e  p l a c e m e n t  o f  b l a c k b o a r d s  o r  
i n s t a l l a t i o n  o f  c a b i n e t s  a n d  s h o w c a s e s .  M e e t i n g s  w i t h  t h e  e n t i r e  f a c u l t y  serve t o  
p r e s e n t  a n d  d e v e l o p  o v e r a l l  c o n c e p t s  t h a t  g u i d e  t h e  d e s i g n  o f  " o u r "  school. I t  is 
c u s t o m a r y  i n  s u c h  c a s e s  t o  a p p o i n t  t e a c h e r s  w i t h  a particular i n t e r e s t  i n  t h i s  t o  
s p e c i a l  c o m m i t t e e s  t o  g e t  f u r t h e r  i n v o l v e d  i n  t h e  d e v e l o p m e n t  a n d  d e s i g n  o f  t h e  
b u i l d i n g .  I t  h a s  a l s o  p r o v e d  t o  b e  m e a n i n g f u l  t o  a d d  r e p r e s e n t a t i v e s  o f  s t u d e n t s  
a n d  p a r e n t s  t o  s u c h  c o m m i t t e e s .  111e schoo!'s p r i n c i p a l ,  t h e  g o v e m i n g  body, a n d  
r e p r e s e n t a t i v e s  o f t h e  a r c h i t e c t ' s  office w o u l d  b e  a d v i s o r y  m e m b e r s .  

111ere is a g e n e r a l  p r o v i s i o n  r e g a r d i n g  p u b l i c  b u i l d i n g s  i n  Germany, w h i c h  
r e q u i r e s  t h a t  a c e r t a i n  p e r c e n t a g e  o f  t h e  t o t a l  b u i l d i n g  b u d g e t  b e  s e t  a s i d e  f o r  
a r t  ("art i n  b u i l d i n g s "  f u n d s ) .  Teachers w o u l d  a p p r e c i a t e  i t  i f  t h e  f u n d s  t h u s  des
i g n a t e d  f o r  a r t w o r k  w i t h i n  a n y  g i v e n  p r o j e c t  c o u l d  b e  h e l d  i n  r e s e r v e  f o r  t h e  de
v e l o p i n g  w i s h  l i s t  o f  t h e  v a r i o u s  u s e r s  following occupancy. F o u n t a i n s  a n d  sculp
t u r e s  c o n t r i b u t e d  b y  a p p o i n t e d  a r t i s t s  o f t e n  t u r n  o u t  n o t  t o  b e  v e r y  m e a n i n g f u l  
a n d  p o s s i b l y  e v e n  m i s p l a c e d ,  b e c a u s e  t h e  c h i l d r e n  a t t e n d i n g  t h e  s c h o o l  h a v e  n o  
p e r s o n a l  r e l a t i o n s h i p  a n d  access t o  t h e s e  works. P o i n t i n g  o u t  t h a t  " u n s p e a k a b l e  
m i s c h i e f  is f r e q u e n t l y  c o m m i t t e d  u n d e r  t h i s  h e a d i n g  [ " a r t  i n  buildings"]," Rit
t e l m e y e r  (1999, p. 2) a l s o  s u g g e s t s  t h a t  t h e  s c h o o l  c o m m u n i t y  s h o u l d  b e  i n c l u d e d  
i n  t h e  d e c i s i o n - m a k i n g  p r o c e s s  a b o u t  s u c h  f u n d s  a n d  t h a t  i t  m i g h t  b e  b e n e f i c i a l  
t o  e x t e n d  t h e  t i m e  ! i n e  f o r  s p e n d i n g  s u c h  f u n d s  a n d  t o  s p e n d  i t  w i t h  c o m p e t e n t  
advice. C o n t r i b u t i o n s  b y  t e a c h e r s  c a n  b e  q u i t e  i m p o r t a n t ,  e s p e c i a l l y  w h e n  t h e y  
c o n c e m  t h e  d e s i g n  o f  e n t r a n c e  areas, e x h i b i t i o n  a r e a s ,  showcases, s p a c e  dividers, 
c e i l i n g  d e s i g n ,  a n d  t h e  p r o v i s i o n s  f o r  r e s t  a n d  p l a y  areas o u t s i d e .  S u g g e s t i o n s  for 
bicycle tracks, s c h o o l  g a r d e n s ,  o r c h a r d  m e a d o w s ,  p o n d s  o r  t h e  u s e  o f  s h r u b b e r y  
i n s t e a d  o f  f e n c e s  for t h e  d e m a r c a t i o n  o f  t h e  s c h o o l  g r o u n d s ,  also o f t e n  c o m e  
f r o m  t e a c h e r s .  
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Participation by Parents and Sponsoring Organizations 

The parent advisory council will contribute suggestions during various phases of 
a planned school project, with the principal and the planning committee pres-
ent. This often includes proposals for parents to take part in the design and ac-
tual construction of the school yard. Parents also have an interest in the design 
of bus stops and loading areas. Even in my own village we have seen fathers of 
school children wanting to construct bus stop shelters. Furthermore, the wish 
list on the part of parents may include stage props for school plays, equipment 
for workgroups, choir, guitar lessons, or dance events. Suggestions for planting 
indigenous trees and plants instead of exotic varieties should also be taken se-
riously. If such proposals are not brought up too late, they will be appreciated 
by the school and can even help reduce costs. It is important to make sure that 
proposals are well documented and directed to the proper party responsible 
for acting on them. The school’s friends’ association – whose members usually 
consist of parents, alumni, other after-hours users of school facilities, and oth-
ers who feel an affinity to the school – will often address and take responsibility 
for specific items such as the financing of playground and exercise equipment, 
or a stage for the assembly hall. These are items that often cannot be considered 
in the official budget for the school. But other cultural associations and agen-
cies of the community will become active with respect to the designated use of 
the assembly hall, the gymnasium, multipurpose rooms, or media center. These 
concerns will be taken into consideration and represented by the official client 
organization. There is, of course, always a danger that all these contributions lead 
to a confusion of opinions and requests. Here it is important for the architect to 
retain control of the strategic center and to remind participants of the need to 
trim the wish list as needed. The responsible parties must make careful distinc-
tions between what is desirable, educationally valuable, financially viable, practi-
cally feasible, and responsible. 

2.3.7.7 Open Instruction 

Though the individual constitutions of Germany’ federal states clearly articulate 
educational goals, calling for the development of individual judgment, responsi-
ble action and thinking, and the development of the capability for service to fam-
ily, society, country, and the community of countries (local – national – interna-
tional – global), the actual school experience is still dominated by the traditional 
teacher-centered instruction and rigid instruction phases. These are instruc-
tional methods that have long been considered problematic. Titles from contem-
porary educational literature such as “Surviving school” (Die Schule Überleben, 
Herndon, 1972) or “What is a humane school” (Was ist eine humane Schule?, von 
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Hentig, 1976) have signaled widespread discontent and discomfort for some 
time. Standard instruction consists mainly of subject-specific content, the man-
date to “proceed with the material” designated for any particular grade by the 
official curricula, and the presentation of facts and results. The fixed 45-minute 
rhythm leaves little time for additional investigation and discussion of ques-
tions, conflicts, or problems arising from social, political, and economical areas 
of interest (cf. Bönsch, 1979). There is likewise little time for the development of 
social relationships among students and between students and teachers. Learn-
ing to achieve a good record (as measured in grades) takes precedence. Learning 
difficulties can rarely be taken into consideration; “poor” students have to just 
accept their inability to meet academic expectations, and the consequences for 
their shortcomings. 

“As much as possible, instruction should lead to tangible and demonstrable 
results with which one can play or work, outcomes that are of immediate as well 
as future usefulness for the students” (Meyer, 1989, p. 402; ref. 1999). Children 
can learn much through activities which throw a new light onto the entire in-
structional process. Activity-oriented teaching means a “holistic and student-
oriented instruction in which the action results that have been agreed upon be-
tween teacher and student guide the organization of the instructional process 
and bring the work of students’ head and hand work into a balanced relation-
ship” (ibid., p. 402). This makes the instructional process more open, more inter-
esting and engaging, but also more risky. Both students and teachers can identify 
with this kind of teaching. It leads easily to guiding the students towards an at-
titude of respect for nature and the environment, as well as toward creation and 
creator. 

Student Personality and Team Work 

The world of children has seen dramatic changes in Germany within the past de-
cade or so. More than 50% of children grow up as an only child, without siblings, 
more than 2 million children live with only one parent, and the number of chil-
dren with a migration background is rising steadily. In addition, education (in 
the traditional sense) hardly takes place anymore in many families. The PlaySta-
tion or other modern media are the substitute for parent attention. The number 
of incidents of violence and bullying of classmates in schools is rising. 

Precisely for these reasons, it is necessary that new concepts like open in-
struction are accepted and applied by teachers. The first step in this is rethinking 
on the part of teachers. They must be ready to give up their monopoly position 
and change their role towards that of helper and advisor. At the same time, stu-
dents are given a greater right of participation and responsibility. The guiding 
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principle must be that students and teachers bring their intentions and inter-
ests into the discussion and then decide together what the rules of the game 
and their respective obligations will be. A socially integrative leadership style 
in which teachers comment upon and explain their own actions and behavior, 
accept suggestions and in turn suggest alternative solutions, encourage initia-
tive and support team work, will contribute to an open instruction as much as 
the avoidance of a fear-inducing classroom climate and the reduction of perfor-
mance pressures. Corresponding to the teacher’s behavior in support of com-
munication, students will develop independence, curiosity, and readiness to ask 
questions as well as creativity and productivity. With all this increased freedom 
regarding instructional approach and content, it is important to remember that 
teaching is, after all, a process aiming at the development of knowledge and skills, 
which cannot completely do without a curriculum. Open instruction must there-
fore seek a synthesis between curricular expectations and the learning interests, 
ideas, and concerns of students and teachers. The process will thus constantly 
exhibit possibilities for choosing alternative approaches to reach agreed-upon 
goals; the predetermined learning objectives can be reached by different roads 
and learning experiences. 

The achievement of key qualifications proceeds in learning processes that 
are aimed at community. The individual student personality grows in learning 
experiences that foster community; participation and partnership are part of 
this. The students organize self-determined learning, distribute specific tasks to 
individual students, set time frames, and form study groups. In all this, individ-
ual preferences, interests, and talents play a significant role. Learning steps are 
mastered in teams, in which interim results are documented, and further steps 
to search for needed information agreed upon. This kind of group learning is es-
pecially beneficial if the individual results are then presented to the whole group. 
This promotes the development of presentation and social skills. The different 
teams come to regard themselves as partnerships and together represent their 
mission, their successes and results, and share their feelings of achievement. 
They also articulate their learning difficulties and different approaches to over-
come them; suggestions for different strategies and variations occur in the same 
reflective movement. For this kind of instructional process, the possibility of a 
quick rearrangement of furniture is critical, promoted by the space itself sug-
gesting such an ease of regrouping. Further forms of open instruction promise 
correspondingly increased benefits. 
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2.3.7.8 Learning Stations and Learning Workshops 

The vast field of approaches to open instruction and work cannot be covered here 
for reasons of space. Many of today’s innovative efforts with respect to learning 
stations and learning streets take up ideas and approaches first spearheaded by 
Célestin Freinet and Helen Parkhurst (see the descriptions of their work on pp. 
54–56). 

2.3.7.9 Opportunities for Contemporary Instruction 

Schools have specific missions related to their location, their neighborhood, their 
community, and their region. With input from parents and student representa-
tives, teachers develop their guidelines, and articulate them in their teachers’ 
conference decisions as the basis for their programs. The aim is the recognition 
of current and future needs. Societal changes call for corresponding instruc-
tional change. Student competence must be strengthened simultaneously with 
regard to the development of their personality, social skills, subject knowledge, 
and procedural skills, on the basis of independent self-activated work. It is almost 
superfluous to mention that the revision of curricula is long overdue. The rel-
evance of thematic content is as critical as their productivity and transferability. 
It is essential to have, from time to time, a role reversal of students and teachers. 
Especially with respect to new media technology, the young ones are often con-
sidered more expert than their elders – why should this knowledge not be put to 
use? Students teaching students, possibly a quite effective and pleasant learning 
process! 

2.3.8  Perspectives for the Future 

The school’s mission will have to respect certain fixed parameters. Instruction 
and life in schools will have to focus upon student personalities and support 
their development. Caring attention, encouragement, strengthening of self-con-
fidence and mutual trust, willingness to achieve, and motivation are valid and 
timeless factors. There will be a demand for media competence growing from 
independent involvement and personal interest. Instructional content will con-
tinue to be dominated by subject areas but these will overlap and be presented 
in their mutual connection. Teachers will retreat from their dominant role with 
respect to the direct involvement of students with the subject, but not in their 
task of preparing and organizing the program. The teacher will be more like a 
theater or film director, but also co-learner, advisor, and companion. Teachers 
will delegate many aspects of the instructional process to students and thereby 
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strengthen the social structure of the class and learning groups. Integration and 
support work will be matters of course. The continuing mission will be, as articu-
lated, for example, in the Regulation for elementary schools in Rhineland-Palat-
inate (Schulordnung §8(2) and §9(2)) as well as in the state’s superseding School 
mandate (cf. Schulordnung , p.10): “Students are entitled to offer suggestions for 
the instruction and for the unfolding of the daily life in schools.” If this is taken to 
heart, the school will not get onto a wrong track. 

Individuals and society are dependent upon one another. Obstacles to their 
complementary mutual development must be overcome. This is especially true 
for obstacles arising from the spatial design, space allocation, and spatial oppor-
tunities offered by the school, because of the long life of building and building 
parts. Open school landscapes in different wings, areas with learning workshops 
and learning stations, “classless” arrangements, with specialty labs and libraries, 
archives, and consultation rooms are conceivable answers to these obstacles. 

2.3.9  Summary 

Concern with the design of schools is not a recent phenomenon. As early as a 
hundred years ago, educators began to study the effect of school buildings on 
children. This chapter has tried to present the changes and recognizable differ-
ences not only with respect to the visual appearance of schools but also the learn-
ing content and learning atmosphere. School construction has been influenced 
by temporal factors and societal change. Also explained were the efforts of some 
representatives of reform pedagogy to connect their educational theories with 
ideas for school house design. One regrettable finding is the fact that the desires 
and concerns of students with respect to school appearance organization were 
not considered in earlier times. A comfortable learning atmosphere does not 
have to be expensive; small details can produce significant improvements, but 
until about 40 years ago, such viewpoints hardly received any attention. Many 
factors influence today’s school planning, which is significantly different from 
that of earlier periods. The design is often developed on the basis of an educa-
tional concept established early in the process. The site receives more attention 
since it will influence the overall exterior planning. Location and site features 
must be evaluated in view of the intended use. The connection to a residential 
area is another critical aspect for the successful integration of the school into the 
community. To achieve all these objectives, it is vital first of all to find the right 
architect. The architect’s task is to act as the users’ advocate in designing a school 
building that will answer their concerns and needs as much as possible. Architec-
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tural competitions are one way of identifying a suitable architect; they are not 
only cost-effective but also open the door for younger and not yet well-known 
architectural firms. While the architect must observe many governmental regu-
lations, guidelines, and standards in designing the building, it is also vital to in-
clude the future users in the planning process. Doing this will not only prevent 
costly planning mistakes but also facilitate the process of users’ identification 
with the school building. This is the best precondition for user acceptance of the 
new project; only then will the users be able to feel at home in the school. 
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3 The School of the Future: Conditions 

and Processes – Contributions of 

Architectural Psychology 

Rotraut Walden 

3.1  Requirements and Wish List 

The School of the Future “will possibly never be achieved, because something will 
always be amiss: Sometimes it may be the architecture, sometimes the teachers, 
at other times it may be the principal, or the students…” (Ernst Kasper, architect, 
Aachen, Germany, personal communication, July 24, 1999). Is this a fair assess-
ment? 

The essential features of the school of the future should be contributing to 
a positive educational quality of the learning environment. Children should be 
stimulated to engage in individual investigation and exploration through an 
appealing design of the spaces, with workshop-like classrooms and a variety of 
materials. This will create a variety of forms of learning. The environment should 
stimulate children’s senses and provide the opportunity for a playful engage-
ment and experience with the elements earth, water, fire, air. Active interaction 
with the environment can be achieved through creative activities. For this, too, a 
variety of materials should be made available. Surfaces and areas for presenta-
tion and exhibits should be present throughout the school. Building materials as 
well as equipment and furniture should be appealing. 

The school should be a place not only for learning in the mornings, but one 
where children would want to stay for play with friends in their free time. It is 
therefore important that especially outside areas offer multiple opportunities 
for play and romping, with different surface materials and elevations, and areas 
equipped with play equipment. 

Schools for all-day use pose different challenges to the architect. Spaces 
must be able to serve multiple purposes so as to offer the children opportunities 
for movement and exploration but also rest and retreat, both inside and outside. 

R. Walden (ed.), Schools for the Future, DOI 10.1007/978-3-658-09405-8_5,
© Springer Fachmedien Wiesbaden 2015
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The school should be defined as a place for community, and the relationship be-
tween the spaces can do much to contribute to this. The architectural design de-
termines the quality of the experience of community. 

Of course, the school must accommodate children with disabilities; this is – 
where not already required by law – an ethical principle. A variety of disabilities 
should be taken into account. But wheelchair-accessible entrances, wide doors, 
handrails and walking aids, elevators as well as wheelchair-accessible restrooms 
simply must be present in any new school. 

Schools should not only meet functional requirements but also have a vari-
ety of qualities of educational and esthetic nature (cf. Dreier, Kucharz, Ramseger, 
& Sörensen, 1999). 

3.1.1 Psychological Processes 

In schools as much as in any other environment, psychological processes can in-
fluence learning, teaching, and well-being of individuals in many positive and 
negative ways. Such processes include arousal, adaptation, stress, distraction, 
overload and fatigue, but also the effects of lighting, color, noise, heating, cool-
ing, ventilation, and equipment and furnishing.

In spite of their potentially profound influence on the performance of stu-
dents and teachers, these processes are often not acknowledged by the respon-
sible parties. The task of creating a stimulating and successful learning environ-
ment is a daunting one because of the many people coming together in a school, 
all of whom have developed their own different subjective opinions about de-
sign, form, and color. This may make it seem nearly impossible to provide a 
perfect learning environment for everybody. But it is possible to suggest some 
general provisions that affect performance and perception of a pleasant learning 
environment in a positive way.

Such conditions include the generation of a medium level of stimulation, as 
well as the elimination (as much as possible) of factors causing stress and distur-
bance, that might eventually lead to distraction and fatigue through overexer-
tion. If this can be achieved, a supportive learning environment can be within 
reach. But it must be emphasized that even a perfect learning environment does 
not by itself guarantee better learning results. Rather, it is one contributing fac-
tor among many others such as the students’ cognitive ability, motivation and 
personality, as well as social conditions at home.

3 – The School of the Future: Conditions and Processes 
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3.1.2 Spatial Perception 

To perceive something is an active process. We don’t only see an object, we also 
feel, smell, taste, and hear it (Guski, 2000). All our senses are involved. But sen-
sory reception must be processed in the brain. This will then generate the overall 
understanding of the situation in time and space. 

Every act of perception is accompanied by some expectational attitude, 
which on the one hand influences the understanding of the perceived situation, 
and on the other hand is itself the result of prior experiences. “Early perceptional 
imprints influence later perceptional habits” (Petermann & Menzel, 1997, p. 61. 
However, so far, solid evidence for this has been established only in animal stud-
ies). Humans see only a small part of an object in “sharp” focus. The larger the 
object, the more constrained the focus. We start by scanning the object with jerky 
eye movements to arrive at an overall impression. From the patterns of these vi-
sual eye movements, researchers learn which aspects are scrutinized with special 
attention (cf. ibid.). Depending on the object, the scanning movements can be 
monotonous or varied, orderly or chaotic. This in turn can be perceived as posi-
tive or negative, and in extreme cases as threatening. However, to date there are 
no research findings about what causes these different perceptions. 

3.1.3 Sensory Perception of Architecture

Architecture acts on our senses in various ways. We all see spatial forms and 
colors, feel and smell building materials and surfaces, hear the sound of spaces, 
sense the warmth or coolness of the different materials. Beyond these familiar 
sensory perceptions, little thought has been devoted to sensations such as the 
sense of equilibrium (vestibular sense), of one’s own movement (kinesthetic 
sense), and the various receptors for the sensation of our own bodily functions 
(somatovisceral senses), all of which are significantly involved in the perception 
of architecture.

We maintain an upright walking posture, more or less securely, in relation to 
different horizontal, vertical, or inclined spatial arrangements; our view passes 
over facades, and we undergo certain processes of tension and relaxation. Enter-
ing the new gymnasium for the first time, visiting the assembly hall in an ancient 
castle, or the barn of a farm, students receive impressions of architectural and 
spatial constellations that influence their reactions. Clearly, “seeing” a building 
or a room is not just a matter for the eyes but a combination of – at least – the vi-
sual, equilibrium, and kinesthetic senses (Rittelmeyer 1994, p. 16; cf. Guski 2000).

Rittelmeyer lists more aspects that are involved in the sensory perception of 
buildings. He explains how exterior senses react with inner sensations and lead 
to evaluative judgment. The young person experiencing architecture receives 
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various stimuli of different strength, which generate arousal and information of 
a spatial and temporal nature that then begins to periodically and rhythmically 
influence feeling processes. It seems that in all forms of active spatial orienta-
tion, the human feature of upright standing and walking serves as the reference 
point for the evaluation of buildings, including schools (ibid., p. 16). The body 
stands in proportional relation to buildings and spaces, whether small or large, 
high or low, angled or rectangular, and to possible movement patterns. It can be 
fascinating to watch children take in a spatial interior and linger with their eyes 
at certain key features and orientation points. They are in the step by step pro-
cess of forming a relationship with the space. “With head, heart, hands and feet” 
– Pestalozzi’s motto contains the insight that the feet are a vital part of the body’s 
sense of standpoint and equilibrium (Johann Heinrich Pestalozzi, 1746–1827). 

These insights guide the design of Waldorf schools, which offer a feast for 
the eyes. One of their principal aims is the development of all senses. This mani-
fests itself not only in the well thought out color scheme, but in the entire inte-
rior design and decoration down to the pleasant smell of beeswax candles and 
tables full of seasonal fruit. Nor is the sense of touch neglected: The diverse door 
handles invite touching as much as the various building materials one can find 
throughout the school. Plastic furniture cannot be found in any Waldorf school; 
light-colored wood furniture in diverse forms decorate the classrooms.

Brain research has established that the development of the various sensory 
centers in the brain depends on the stimulation of the respective senses. The de-
cisive factor in this is active engagement with the environment, and this in turn 
depends on how interesting, pleasant, and meaningful that environment is per-
ceived to be. Whether the architecture of a school is perceived as lively, dynamic, 
rigid, or relaxed seems to be primarily determined by the degree of stimulation 
of the vestibular, kinesthetic, and somatovisceral senses, as shown by Rittelmey-
er’s investigations. Different building forms seem to activate these senses in very 
different, specific ways. Rittelmeyer’s results from interviews as well as his eye 
movement research can be summarized in the finding that angles in buildings 
seem to provoke and in extreme cases to irritate our sense of equilibrium (Rit-
telmeyer 1994, p. 34)

This may serve to highlight the role, in spatial perception, of upright posture 
and walk, one of the basic human properties rooted in the evolution of the spe-
cies. Interesting in this connection is the dominant role of symmetry – or at least 
dynamic balance of building masses – throughout architectural history. On the 
other hand, certain experiences of challenge to our sense of equilibrium are not 
always to be seen as undesirable: This can be seen in children walking on stilts or 
balancing on handrails (Rittelmeyer 1994, pp. 32–33). 
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3.1.4 Spatial Conditions 

A space is much more than four walls, floor, and ceiling. The spatial conditions 
that should be considered for human well-being include color scheme, lighting, 
heating, cooling and ventilation, acoustics, smells, and furnishings. All these as-
pects can significantly influence the sense of well-being and readiness to learn, 
and therefore also learning performance. 

3.1.5 Children’s Scale 

Planning decisions regarding the dimensions of spaces, furniture, and equip-
ment of schools must be to the scale of children, because “due to their anthropo-
metric data, children perceive spaces differently from adults.” (Hartmann, 1997, 
p. 81). This is derived from their average height, length of pace, arms’ reach and 
height, the angle of vision, and body strength of children aged 5–14 years. 

The height of light switches, wardrobe hooks, handrails for stairs, window 
sills, the rise and tread of stairs and steps, the height of furniture seats and tables 
as well as bathroom and kitchen equipment will have to conform to this chil-
dren’s scale; later on that for adolescents. This is necessary for reasons of health 
and safety, but there is also an important psychological aspect in that it promotes 
a sense of independence in children especially of preschool age who learn to 
reach light switches, door knobs, toys on shelves without the assistance of teach-
ers. However, the rapid growth of children (cf. Nickel & Schmidt-Denter, 1988, 
p. 31) makes it difficult to determine the appropriate dimensional standards. If 
these are not already prescribed by norms, an approach might be taken of letting 
the measurements of the younger (5–10 year old) children guide the height of 
handrails, for example, and choosing the height of door openings, passages, and 
built-in cabinets, for example, according to the height of the oldest. 

These aspects are at work in the school building as a whole and in individual 
classrooms. They affect students, teachers, and even parents, sometimes to the 
point of causing indisposition. But spaces do not affect everybody in the same 
way; the challenge is to make them at least acceptable to everybody’s feelings. 
This is often not the case, especially in older school buildings. Some of these spa-
tial conditions can be partially changed and improved by the users after occu-
pancy. This very much depends on the commitment of teachers and the motiva-
tion of students. There is, of course, no general law to the effect that better spatial 
conditions also bring about better performance in all students. But many stud-
ies suggest that good spatial conditions exert a positive influence on well-being, 
performance, motivation, and social interaction among all involved (cf. Gifford, 
2002). 
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3.2  Color Scheme 

3.2.1 Colors 

There are no universally valid rules for the use of colors. Too often, we are taken in 
by overly fashionable color choices. For this reason, it is also risky to let children 
choose the colors. It is also very difficult to reach agreement because personal 
tastes are so different. Color perception is a matter of very subjective sentiments. 

Regarding the choice of colors for school spaces, Frieling and Sonntag (1999) 
recommend consideration of the basic age-specific color preferences. Studies 
have revealed statistically significant changes in the preferences for colors that 
correlate with age. A sequence according to the order of rainbow colors, respec-
tively the sequence of Goethe’s color wheel, appears to be appropriate (cf. Peter 
Busmann, 2005). 

Furthermore, care should be taken to use colors in such a way as to facilitate 
vision. For example, strong contrasts between the blackboard and background 
wall can lead to fatigue (Frieling & Sonntag, 1999). 

To accommodate all children with respect to color choice is a difficult task 
for all those involved in the design of school spaces. It requires careful discus-
sion, and even trial schemes may have to be considered, since the first solution is 
not always necessarily the best. While one child may experience pleasant feelings 
with a particular color combination, it may make another student feel cramped 
or intimidated (Rittelmeyer, 1994). The fact that many children have various 
forms of color blindness calls for special considerations that we cannot get into 
here; the assistance of trained color experts may be appropriate. Color should 
serve as a part of the architecture and work with it. We all harbor the desire for 
color harmony in our environment, and many studies show that such environ-
ments can increase well-being and performance. 

Choice of colors for a room is not just a matter of “interior decoration,” but 
the creation of a pleasant atmosphere and mood. Spaces perceived as unpleas-
ant and ugly with respect to their color design will have a negative effect on the 
motivation and desire to learn and perform as well as on well-being. But spaces 
that feel pleasant, radiating warmth and softness, where colors and forms are 
well coordinated, will have a strong positive effect. Colors in schools should be 
friendly and inviting, not uncomfortable or even intimidating. Our forebears 
had an easier time with this: They only had natural, mostly milder and lighter 
earth-colors, which harmonized better and were therefore easier to combine (cf. 
Mahlke & Schwarte, 1989, p. 93, and 1997). So where should we look for guidance 
in choosing colors for schools? No specific guidelines can be derived either from 
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the tradition of church color symbolism or Goethe’s color theory. In spite of the 
considerable work and experimentation that has been devoted to this topic, the 
issue of color in schools will remain a topic of discussion in future as well. At 
this time, we can maintain that light and colorful spaces have a more positive 
effect on children than dull and dreary ones, that light spaces appear larger than 
dark ones and keep feelings of crowdedness from arising, and that blue colors are 
better than reds because blue is a calming color (cf. Bell, Greene, Fisher, & Baum 
1996; cf. Gifford 2002, p. 30). 

3.2.2 Color Perception 

The human retina lets us perceive miniscule differences in lightness as well as 
colors. It has two kinds of receptors cells: rods and cones. The rods receive only 
differences in brightness; the cones let us perceive colors. When light of a certain 
wavelength falls on the retina, it incites impulses in the cones that lead to a color 
sensation (Zwimpfer, 1985, p. 247). There are three kinds of cones, which differ in 
the color of light to which they respond: blue, green or red, the three basic addi-
tive types of light. The laws of additive respectively subtractive color generation 
are based on the way the eye reacts to light rays of different wavelengths (ibid., p. 
256). More light is needed to distinguish colors, which is why colors are hard to 
recognize at lower lighting levels, and why colors are judged differently in day-
light and in artificial light. The retina adapts to the lighting conditions. “Colors 
are only recognized as colors when they occur in sufficiently strong lighting lev-
els, and are clearly distinguished as different from their surroundings” (Steiner, 
2000, p. 33). 

Steiner’s Color Theory 

Rudolf Steiner (1861–1925), anthroposophist and founder of the Waldorf schools, 
also did remarkable pioneering work in the field of color design. In the early 20th 
century, he developed important ideas for design with color. Claiming that the 
color of the space surrounding a human being is by no means unimportant, he 
went even further and stated that a person’s temperament influences how we 
react to various colors. 

It should also be considered how long a person is exposed to a certain color, 
and whether it occurs repeatedly or just very briefly. Because colors have differ-
ent effects, the kind of activity that will occur in a space must be taken into ac-
count before deciding on a color (cf. Raab, 1982, pp. 208 et sqq.). Steiner said that 
colors of spaces and objects do have real connections to a person’s moods and 
feelings. 
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Steiner makes distinctions between normal classrooms and other spaces in-
tended for special subjects, for encounter or for movement. Because children use 
classrooms for the entire year, the room’s color will dominate their mood for a 
long time, and it is important to have the colors in other spaces extend this ba-
sic mood through different colors. Steiner’s approach consists of having students 
experience a sequence of colors during their stay in school. For example, in the 
Waldorf school in Cologne, the classrooms for grades one through three on the 
first floor are held in warm red hues. Beginning in first grade with a darker red, 
the color changes towards orange in third grade. On the second floor, we find the 
fourth grade classroom with a delicate orange which, however, already tends to-
wards yellow. “Warm hues continue with the yellow of fifth grade into the green 
of sixth grade” (Dürr in the Festschrift Freie Waldorfschule Köln, 1998, p. 57). In 
subsequent classes, the green cools down and turns into blue in eighth grade. As 
indicated, the warm colors predominate, in gradual transitions, up to seventh 
grade, and cool down only in eighth grade. On the third floor, where the upper 
grades are located, the color scheme is expanded by the addition of various ma-
terials. Wooden beams and exposed concrete, materials with different colors and 
textures create entirely different impressions. 

Steiner also coined the concept of the “transparent” respectively “opaque” 
wall. Using translucent or semitransparent paint techniques, the final color only 
appears on the wall after covering it with several coats of paint. “Looking at the 
different coats of transparent paint, one can follow the transformation of colors. 
However, this is not obvious at the first quick glance. The colors have to be ex-
plored; seeing the transitions requires time and an open eye. One’s standpoint, 
changes in the line of sight as well as lighting conditions create finely nuanced 
differences in the perceived hues” (ibid., p. 59). To achieve this, it is recommended 
to use mineral or plant-based pigments. The wash-like coats of paint create a sen-
sation of transparency. Using color and light, one can then emphasize the unity 
of a space. 

The hues in this building are often ones that were hardly ever found in ear-
lier buildings: light red, pink-violet, violet / light blue-violet, red-violet, violet / 
mallow-colored. 

Steiner expands the color selections previously used in buildings beyond 
blue and violet into peach blossom colors. For him, violet hues contain both ac-
tivity stemming from the red and concentration associated with the blue. Com-
bining the two creates a new color experience. He uses a reddish-violet for an ex-
ercise room, believing that this color is appropriate for activities involving aban-
don. For spaces devoted to activities with calm postures, involving mental skills 
and concentration but also fine manual work, he applies a light violet. Workshop 
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s p a c e s  call f o r  a n  a c t i v e  c o l o r  w i t h o u t  b l u e  c o m p o n e n t s ;  h e r e ,  h e  r e c o m m e n d s  
o r a n g e .  He u s e s  d i f f e r e n t  s h a d e s  o f l i g h t n e s s  t o  a c c e n t u a t e  d i f f e r e n t  a r e a s  w i t h i n  
t h e  d a s s r o o r n .  

All t h e s e  e x a m p l e s  d e m o n s t r a t e  t h e  i m p o r t a n c e  S t e i n e r  a t t r i b u t e d  t o  c o l o r  
c h o i c e  f o r  t h e  p u r p o s e  o f  c r e a t i n g  a p l e a s a n t  w o r k  a t m o s p h e r e  (Raab 1982, pp. 
2 0 5  e t  sqq.; D ü r r  i n  F e s t s c l t r i f t  Freie W a l d o r f s c h u l e  Köln, 1 9 9 8 ,  pp. 5 6 - 6 1 ) .  

3 . 3  F o r m  D e s i g n  

I n s t r u c t i v e  s t u d i e s  r e g a r d i n g  t h e  t o p i c  o f  " F o r m  a n d  Color D e s i g n  i n  S c h o o l  Con
s t r u c t i o n "  w e r e  c a r r i e d  o u t  u n d e r  C h r i s t i a n  R i t t e l m e y e r ' s  l e a d e r s h i p  a t  G ö t t i n g e n  
University. I n  t h e  s e a r c h  f o r  a s y m p a t h e t i c  s c h o o l  d e s i g n  i t  is i m p o r t a n t  t o  u n d e r 
s t a n d  t h e  w i s h e s  o f  s t u d e n t s  i n  r e s p e c t  t o  c o l o r  a n d  f o r m .  R i t t e l m e y e r ' s  a i m  is t o  
f i n d  o u t  w h i c h  f e a t u r e s  o f  s c l t o o l s  m a k e  t h e m  l o o k  i n v i t i n g .  p l e a s a n t  a n d  b e a u t i 
ful, a n d  w h a t  c h a r a c t e r i s t i c s  evoke n e g a t i v e  r e a c t i o n s  t o w a r d s  t h e  b u i l d i n g .  

In o n e  s t u d y ,  2 0 0  s t u d e n t s  w e r e  a s k e d  t o  a s s e s s  s c h o o l h o u s e  f a c a d e s  a n d  in
t e r i o r  s p a c e s .  T h e i r  r e s p o n s e s  w e r e  t o  b e  e n t e r e d  i n  a s e r i e s  o f  p o l a r  scales w i t h  
25 s t e p s .  The c h a r a c t e r i s t i c s  o f  t h e  f a c a d e s  t o  b e  e v a l u a t e d  i n c l u d e d  " o p p r e s s i v e 
l i b e r a t i n g . "  " c h a o t i c - o r d e r e d , "  "soft-hard," " f r i e n d l y - u n f r i e n d l y . "  Suclt s t u d i e s  in
d i c a t e  t h a t  c e r t a i n  s p a t i a l  f o r m s  a n d  c o l o r s  a r e  o f t e n  u n a n i m o u s l y  r e g a r d e d  as 
p o s i t i v e  b y  s t u d e n t s ,  w h e r e a s  o t h e r  c o n s t e l l a t i o n s  a r e  o v e r w h e l m i n g l y  r e j e c t e d .  

T h e s e  s t u d i e s  i d e n t i f i e d  t h r e e  f e a t u r e s ,  w h i c l t  R i t t e l m e y e r  calls " s y m p a t h e t i c  
f e a t u r e s "  f o r  s c h o o l  d e s i g n .  A s c h o o l  w o u l d  b e  c o n s i d e r e d  f r i e n d l y / p l e a s a n t / i n 
v i t i n g  a n d  b e a u t i f u l  i f  i t  c o u l d  b e  p e r c e i v e d ,  i n  f o r m  a n d  c o l o r  d e s i g n  as 

v a r i e d  a n d  s t i m u l a t i n g ;  
u n c o n s t r a i n e d  a n d  l i b e r a t i n g ;  
w a r m  a n d  s o f t  (Rittelmeyer, 1 9 9 4 ,  p. 47). 

Noack (1996) p o i n t s  t o  a c o n n e c t i o n  b e t w e e n  a r c l t i t e c t u r a l  f o r m  a n d  p e r c e p t i o n ,  
w i t h  s p e c i a l  r e f e r e n c e  t o  v i s u a l  p e r c e p t i o n  a n d  t h e  s e n s e  o f  e q u i l i b r i u m .  "Even 
t h e  p e r c e p t i o n  o f  a m o t i o n l e s s  o b j e c t  h a s  a n  e f f e c t  o n  m u s d e  t e n s i o n .  Eye m o v e 
m e n t s  w h i c l t  g e n e r a t e  i m p u l s e s  (to t h e  b r a i n )  follow t h e  g e o m e t r i c  f o r m s  o f  t h e  
a r c l t i t e c t u r e  a n d  t h u s  b e c o m e  t h e  b a s i s  o f  t h e  p e r s o n ' s  m o o d  a t  t h e  m o m e n t  (Rit
t e l m e y e r ,  1988, p. 3 8 6 ,  q u o t e d  a f t e r  Noack, 1 9 9 6 ,  p. 89). 

A c c o r d i n g  t o  Noack, o u r  v i s i o n  n e e d s  f i x e d  o r i e n t a t i o n  p o i n t s  a s  weil as t h e  
c h a l l e n g e  o f  t h e  i m p e r f e c t .  B u t  e x a g g e r a t i o n  h a r b o r s  t h e  d a n g e r  o f  c h a o s  (ibid., 
p. 8 9 ) .  W i t h  r e s p e c t  t o  s c h o o l  d e s i g n ,  t h i s  m e a n s  t h a t  m o n o t o n o u s  a n d  u n i f o r m  
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school buildings can make users feel ill at ease just as much as overly complex 
and detailed, agitated forms. Noack favors simple geometric forms whose sym-
metry has been slightly disturbed. 

In other words, children want varied but not chaotic schools with uncon-
strained building forms, including nonoppressive ceilings and appealing color 
schemes. The buildings should exude warmth and softness, and forms and colors 
should be integrated in harmony. 

However, the three “sympathetic” school features identified by Rittelmeyer 
apply only to the students’ point of view. It should also be considered that such 
studies might be influenced by predominant trends. In addition, different proj-
ects can yield different results. This means that the three criteria cannot be 
clearly distinguished: An unconstrained building form can be perceived as var-
ied, perceived warmth could reduce the effect of an open form (Rittelmeyer 1994, 
pp. 43–50). Certainly such research results can also be influenced by fashionable 
preconceptions of the evaluators; it would be important to repeat such investiga-
tions at different times and in different locations. 

3.4  Lighting in Schools 

“The lighting conditions of a room are of utmost importance for its atmosphere 
and for the mood and well-being of the people occupying it” (Walden & Schmitz, 
1999, p.88). 

Schools should be designed in such a way that from the earliest planning 
stages onward, lighting technology will be included in the effort to enhance 
learning ability, well-being, and health of all users (Pracht ,1994, p. 164). 

“Lighting and the guidance of light are of central importance for the percep-
tion of space and objects in space” (Mahlke & Schwarte, 1997, p. 90). 

In considering light, it is necessary to first of all distinguish between natural 
and artificial light, and the different qualities of light. Nature offers a very diverse 
variation of lighting conditions ranging from blinding daylight to moonlight at 
night. Fire is considered a natural light. Natural daylight has a positive impact on 
bodily and mental well-being of all humans. This is why school design should uti-
lize sufficient daylight – which, after all, is “a very cheap building material” (Bus-
mann, personal communication, August 12, 1999). This is where many serious 
mistakes were made in German school design during the 1970s. It was thought 
that windowless schools would protect children from disturbances from the ex-
terior, and thus counteract concentration problems. 
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But some studies soon demonstrated that this assumption was wrong. Most of 
the comparative studies concerning the effect of light on performance, well-be-
ing, and social behavior stress the importance of light that enters a room directly 
through windows, or is generated by special daylighting fixtures (Maron, Ott, 
Nations, & Mayron 1974; Fletcher, 1983; cf. Gifford, 2002). Performance improves 
in the presence of daylight, and its positive effect is manifested in better social 
behavior. Light that is too bright, such as is often found in classrooms or offices, 
has a negative impact on well-being. According to a study by Knez (1995), cold 
light influences the mood of women negatively, while it improves that of men. In 
a society where men and women share most spaces, it is therefore obvious that 
cold or warm light will benefit only one or the other. Therefore a lighting level 
must be found that is as appropriate for both as possible. In schools, one solution 
might consist of classrooms with windows and additional artificial daylighting 
with adjustable brightness.

Compared with white fluorescent light, lighting by means of daylight or 
daylight fixtures resulted in better attention, better reading performance, and 
better processing of basic information (Mayron, Ott, Nations, & Mayron, 1974; cf. 
Kueller & Lindsten, 1992; Collins, 1965, regarding windowless classrooms.) Collins 
reported that after one year of using a windowless classroom, students’ opinions 
were against it. With natural daylight, results of reading and math tests were up 
to 26% better. But Hedge (2000) reported that students who expressed a prefer-
ence for dim lighting indeed worked better under such conditions. 

Since the invention of artificial lighting in the 19th century, we appreciate be-
ing able to use it in our homes and, of course, in schools as well, especially during 
the dark winter months and in the transition hours between day and night. But it 
has been demonstrated that especially artificial light has very different qualities 
that affect human well-being and performance. The warmth of light is significant 
in this respect. “Light that is too cold will be perceived as unfriendly, technical, 
uncomfortable (Frieling & Sonntag, 1999, p. 88). It was also shown that artificial 
lighting exposes the human body to stronger irritating stimulation (Küller, 1996; 
cf. Walden & Schmitz, 1999, p. 88). Poor lighting design can lead to increased fa-
tigue and even headaches and damaged eyesight (cf. Frieling & Sonntag, 1999, p. 
344). For these reasons, there should be more research on what would be the best 
arrangement of lighting in classrooms. 

We know that general, centrally located or evenly distributed lighting fix-
tures on the ceiling will not be adequate. “Fluorescent lighting robs objects of 
their shadows. People too become shadowless in this kind of even illumination, 
which is touted as the special advantage of this light, but they lose their plasticity 
and the beauty that derives from it (Mahlke & Schwarte, 1989, p. 90; 1997). 
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In schoolrooms, differentiated and variable lighting systems should be used that 
support the instruction offered at any given time (Engel & Dahlmann, 2001). 

To accommodate the multiple visual tasks in schools, whether in working 
with tools, in loose seating arrangements in open instruction forms, or when re-
trieving learning resources from shelves or computer stations, the DIN norms 
prescribe a general illumination and an additional, separately controlled source 
of illumination to increase the vertical illumination strength in the area of the 
blackboard and of demonstration counters in specialty rooms. The characteris-
tics and arrangement of lights must be adapted to the specific form of instruc-
tion and corresponding seating patterns (Wasserfurth, 1996). 

“Through appropriate design and construction of windows as well as lighting 
fixtures, the lighting design should ensure that the natural variations of daylight 
intensity remain perceivable, that the changing position of the sun throughout 
the day can be followed even inside, and that artificial light imitate the spectrum 
of sunlight. It is important to aim for a spatially moving, changing gradient of 
light to dark (Dederich, 1996, p. 231). 

Kükelhaus claims (according to Dederich, 1996) that there is a gender dif-
ference in how light influences human well-being. Therefore, efforts should be 
made to find a lighting solution for schools that optimally meets everybody’s 
needs in increasing well-being and performance. In classrooms – which, accord-
ing to the DIN standards, now must have windows – there should be additional 
lamps with dimmers to regulate light intensity of selected zones instead of flood-
ing the classroom with the same lighting level. Lighting conditions of classrooms 
should be adjusted for different functional zones within them, so as to ensure 
best learning and work conditions for different activities (Mahlke & Schwarte, 
1997). Special attention should be given to the avoidance of glare, which can lead 
to diminished vision, indisposition, and headaches resulting from overexerting 
the eyes. Sufficient additional electrical outlets should be provided to allow add-
ing more light fixtures as needed. For children’s spaces, artificial light should not 
be placed on the ceiling, that is, far away from the children, but close to play, 
work, and eating areas, and if possible, so that the children themselves can turn it 
off and on (Mahlke, 1985, p. 185). 

Not only the placement but also the construction of the light fixtures de-
serves attention. Lighting fixtures for classrooms should be rugged and designed 
for simple operation and maintenance. Consideration of first cost versus annual 
operating cost will guide selection as much as the fact that classrooms will serve 
many different people, both children and adults, with different needs. 

There are many possible lighting design schemes that might be considered 
in school construction. It is necessary to consider this question in the very earli-
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est stages of over-all concept development. It is meaningful to employ a profes-
sional lighting expert who can deal with problems emerging during the planning 
process. It would be wrong to try to save costs at this stage; after all, about 20% of 
the population is affected by these decisions. 

3.5  Heating, Cooling, and Ventilation 

The well-being of those learning and teaching in schools depends not only on 
the color scheme and lighting, but also on climatic conditions, specifically on the 
microclimate in the space itself, which must be distinguished from the macrocli-
mate, the overall weather conditions in the town or region. 

We can only influence the microclimate. But in the classrooms, we can try 
to achieve the best possible temperature for all concerned. This is important not 
only during the winter months when living and working spaces must be heated 
to achieve an acceptable temperature, but also in many regions in the summer 
when the weather requires cooling of interior spaces. 

Modern air-conditioning systems make it possible to achieve both, but their 
high costs of installation and operation are still obstacles in many places. Con-
stant temperature and humidity, clearly defined volume of cleansed, fresh air 
as well as avoidance of drafts guarantee that biological adaptation mechanisms 
(adapting body temperature to outside conditions) do not have to be excessively 
activated. In this way a climatic working environment can be created that is 
largely independent of the macroclimate and closely adapted to user needs (Fri-
eling & Sonntag, 1999). 

Environmental psychology has investigated the relationships between cli-
matic conditions and human comfort perception and developed criteria for the 
determination of “comfort zones” in which people feel subjectively comfort-
able with the climate conditions of a space (Veitch & Arkkelin, 1995). The Kansas 
Study (Rohles, 1975) demonstrates that there is a connection between humidity 
and the temperatures that are felt to be comfortable. Tests studying these crite-
ria led to the finding that most people perceive the comfort of temperature in 
relation to humidity. Efforts such as the KSU-ASHRAE Comfort Envelope (Rohles, 
1973) attempted to define the boundaries of these comfort zones by varying tem-
perature and humidity separately and asking test persons to indicate their level 
of comfort or discomfort for different combinations. However, these tests also 
made it clear that the results depend to a considerable degree on personal factors 
such as clothing, extent of movement, age, and other bodily and psychological 
conditions, as well as gender. 
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However, while some studies indicate that the best temperature for learning is 
about 21 degrees Celsius/70 degrees Fahrenheit, maintaining of an unchanging 
space temperature has been shown to be unfavorable. It is adverse to our organ-
ism and results in fatigue. Besides, temperature sensation is also subjective. Fur-
thermore, questions arise whether more ecological alternatives would be appli-
cable. In future, means for passive heating and cooling, which depend more on 
the overall design constellation, will have to be increasingly taken into account. 
“Cooperation between architects, engineers, and ecologically oriented planners 
will be needed to achieve heating energy savings by means of energy-conscious 
design concepts” (Eissler & Hoffmann, 1988, p. 19). Problems caused by sun shin-
ing into classrooms can be mitigated by means of adjustable blinds that provide 
protection from strong sun rays but don’t reduce light 

Serious mistakes have often been made with respect to ventilation in schools. 
Inadequate ventilation can reduce student performance and cause drowsiness 
(Sanoff, 2002). Efforts should be made to find solutions (and ways to finance 
them), that will guarantee good ventilation at all times. Many of us have noticed 
during our own school days how at the end of the hour we seemed to get more 
tired, which in part was due to lack of oxygen. Prevention is needed here. Tradi-
tionally this was done by means of cross-ventilation; today the preferred method 
is artificially controlled ventilation. A permanent ventilation system that pro-
vides both air supply and exhaust would always be desirable, but unfortunately 
not always feasible because of cost. 

One positive example is the sophisticated ventilation system in the Cologne 
Waldorf school. It enables the school to save energy at the same time as offering 
a high quality of air in all classrooms. Subterranean air ducts supply the school 
with air that is kept at an appropriate temperature for the season, without the 
use of mechanical technology. In addition, sod roofing on the gymnasium and 
parts of the main building provide good insulation as well as a natural integra-
tion into the landscape. 

3.6  Acoustics and Noise 

Sound intensity is measured in decibels (dB) on a logarithmic scale that indicates 
the sound pressure of a given sound relative to the sound pressure at the abso-
lute thresh-old of hearing (Zimbardo & Gerrig, 2004). The louder the sound, the 
higher the decibel value. When sounds occur in a loud, unpredictable, and un-
controllable fashion, we call it noise. Noise, in contrast to sound, cannot be mea-
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sured. Just as density relates to crowding, sound relates to noise. In the literature, 
“loud sounds” and “,noise” are used interchangeably with the same meaning. 

Noise is considered one of the great problems of our times. In Germany, 
around 40% of the population consider themselves bothered by noise perma-
nently or temporarily, which justifies its characterization as an epidemic (Federal 
Government Report on the Protection from Pollution, 1982, according to Flade 
1987, p. 134). It must be stressed that noise perception is subjective. Street traffic is 
considered the main source of noise, followed by rail and air traffic and then by 
noise from industry (Guski, 1977, according to Flade, 1987, p. 135; cf. Flade, 2006). 

In spite of the fact that good acoustics are recognized to have a strong influ-
ence on successful learning in schools, the effects of noise are not taken suffi-
ciently seriously (Klatte, Meis, Nocke, & Schick 2003; cf. Huber, Kahlert, & Klatte, 
2002). Acoustic deficiencies occur when classrooms have strong reverberation, 
speech is hard to understand, or background noise levels are too high. 

Speaking and hearing are still the main activities involved in teaching and 
learning, though there is a rising influence of internet- and multimedia based 
learning forms. But in many schools, acoustic conditions are so bad that verbal 
communication is only possible by screaming. Sports instructors often have to 
endure noise levels of 90–100 decibels. Average noise levels in German elemen-
tary schools throughout a class period have been measured as 70–77 decibels. By 
comparison, the German norms for noise levels for workplaces involving mental 
activities prescribe a noise level of no more than 55 decibels, and where verbal 
communication is the goal, at most 40 decibels. The sound level of speech should 
be about 10–15 decibels above the background noise level. Noise is a basic stress 
factor. Teachers are suffering from noise while working. The flow of advice is in-
terrupted by frequent repetition of information and exhortations to be more 
quiet. Aggravation, irritability, fatigue as well as throat and voice problems are 
the consequences. Poor hearing conditions cause misinterpretation of informa-
tion or even complete misunderstanding. This leads to a reduced capacity for 
short term memory and mental processing of information. A rising number of 
children suffers from hearing problems. 

These conclusions regarding noise do not call for absolute quiet and disci-
pline in the classroom, however. Sounds can be beneficial when they consist of 
natural sounds such as birdsong or weather (light winds or rain). Pleasant activi-
ties such as independent work, singing, or festivities make the sound levels rise. 
A certain amount of noise can have beneficial effects upon the human body, and 
especially activates our sense of equilibrium. The ear is an organ that not only 
serves hearing but also orientation and equilibrium in space: an organ of orien-
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t a t i o n  f o r  body, s o u l  a n d  s p i r i t .  Accordingly, i t  w o u l d  b e  a m i s t a k e  t o  c o m p l e t e l y  
i n s u l a t e  s p a c e s  w i t h  a c o u s t i e a l l y  a b s o r b e n t  p a n e l s  b u t  r a t h e r  t o  allow f o r  s o m e  
e c h o  a n d  r e v e r b e r a t i o n  (Dederich, 1996, p. 231). T h e r e f o r e  i t  is i m p o r t a n t  t o  de
s i g n  t h e  c l a s s r o o m s  i n  s u c h  a way a s  t o  p r e v e n t  n e g a t i v e  e f f e c t s  a n d  p r o m o t e  
p o s i t i v e  e d u c a t i o n a l  d e v e l o p m e n t .  This c a n  b e  a c h i e v e d  b y  s i m p l e  m e a n s  s u c h  as 
r e p l a c e m e n t  o f  f e i t  p a d s  u n d e r  c h a i r s  a n d  t a b l e s ,  c h e c k i n g  f u r n i t u r e  f o r  s q u e a k 
i n g  d r a w e r s  o r  c l a t t e r i n g  d e s k  covers, l u b r i c a t i n g  s q u e a k y  d o o r  h i n g e s ,  h a n g i n g  
h e a v y  c u r t a i n s ,  a n d  u s i n g  c o r k  p a n e l s  o r  wall t a p e s t r i e s .  

The a c o u s t i c s  o f  a s p a c e  are o f t e n  n o t  g i v e n  s u f f i c i e n t  a t t e n t i o n  i n  s c h o a l  
c o n s t r u c t i o n .  O n e  s t e p  t o  e n s u r e  g o o d  a c o u s t i e s  is t h a t  o f  a c h i e v i n g  a g o o d  dis
t r i b u t i o n  o f  s o u n d  levels. This c a n  b e  i n f l u e n c e d  b y  m e a n s  o f  a p p r o p r i a t e  place
m e n t  o f  r e f l e e t i n g  a n d  s o u n d - a b s o r b i n g  surfaces, so a s  t o  r e d u c e  r e v e r b e r a t i o n .  
Besides t h e  o v e r a l l  n o i s e  level, r e v e r b e r a t i o n  is t h e  key v a r i a b l e  o f  a c o u s t i c s .  l t  
r e f e r s  t o  t h e  t o t a l  t i m e  s p a n  f r o m  t h e  g e n e r a t i o n  o f  a s o u n d  u n t l l  i t s  r e d u c t i o n  
t o  w h e r e  i t  c a n n a t  b e  h e a r d  a n y m o r e .  For c l a s s r o o m s ,  a r e v e r b e r a t i o n  t i m e  o f  0 . 8  
s e c o n d s  o r  p r e f e r a b l y  less is d e s i r a b l e .  T e c h n o l o g y  n o w a d a y s  allows e n g i n e e r s  t o  
c a l c u l a t e  a n d  s i m u l a t e  r e v e r b e r a t i o n  t i m e s  a l r e a d y  d u r i n g  t h e  d e s i g n  p h a s e  (Vor
l ä n d e r ,  2002). 

According t o  R e b h u l m  (1996), s e v e r a l  k i n d s  o f  a c o u s t i e a l l y  effeetive a b s o r b 
i n g  m a t e r i a l s  a r e  avallable: 

p o r o u s  a b s o r b i n g  m a t e r i a l s  s u c h  as f i b e r  m a t e r i a l s  o r  o p e n - c e l l  f o a m  i n s u 
l a t i n g  m a t e r i a l s ;  
r e s o n a n c e  a b s o r b e r s ,  t h a t  is, plywood o r  g y p s u m  b o a r d  s h e l l  p a n e l s  w i t h  
c l o s e d  o f  p e r f o r a t e d  surface." 

The d e g r e e  o f  a b s o r p t i o n  d e p e n d s  t o  a l a r g e  e x t e n t  o n  t h e  p a r t i e u l a r  f r e q u e n c i e s  
o f  s o u n d s .  T h e r e f o r e  a c o m b i n a t i o n  o f  b o t h  t y p e s  o f  a b s o r b i n g  m a t e r i a l s  is use
f u l  i n  m o s t  p r a c t i c a l  s i t u a t i o n s .  B u t  a l r e a d y  s u c h  i t e m s  as w o o d e n  p e d e s t a l s  c a n  
h e l p  t o  b r e a k  t h e  s o u n d  levels i n  a s p a c e  a n d  r e d u c e  n o i s e  levels. C a r p e t  f l o o r i n g  
also h e l p s  n o i s e  r e d u e t i o n ,  b u t  t h e i r  h y g i e n i e  a s p e e t s  m u s t  b e  c o n s i d e r e d  (Mom
mertz, 2 0 0 2 ) .  CUrtains c a n  a c h i e v e  i m p r o v e m e n t s  o f  a c o u s t i c  c o n d i t i o n s  i f  t h e  
m a t e r i a l  h a s  t h e  r e q u i r e d  p r o p e r t i e s .  B u t  e a c h  o f  t h e s e  b y  t h e m s e l v e s  will n o t  b e  
s u f f i c i e n t .  

As we c a n  see, i t  is p o s s i b l e  t o  t a k e  m e a n i n g f u l  s t e p s  t o w a r d s  c o n t r o l  o f  
a c o u s t i c  c o n d i t i o n s  i n  p l a n n i n g  a b u i l d i n g .  However, c o n t r a l  trafiic a n d  i n d u s 
t r i a l  n o i s e  m u s t  b e  c o n s i d e r e d  e a r l i e r ,  i n  s e l e c t i n g  t h e  s i t e .  
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Studies have shown that significantly increased blood pressure could be observed 
in users of school buildings situated near roads with heavy traffic. In elementary 
schools exposed to traffic noise, children suffered from concentration problems 
(Lackney, 2000). This was reflected in a higher rate of mistakes when dealing with 
difficult tasks, and a higher rate of incidents of giving up tasks before time was 
up. Gifford (2002) concluded that the performance of girls is impaired by traffic 
noise to a higher degree than that of boys, and that autistic children are affected 
more seriously than hyperactive children. 

However, a certain amount of noise can have beneficial effects upon the hu-
man body, and especially activates our sense of equilibrium. The ear is an organ 
that not only serves hearing but also orientation and equilibrium in space: an 
organ of orientation for body, soul and spirit. Accordingly, it would be a mistake 
to completely insulate spaces with acoustically absorbent panels but rather to 
allow for some echo and reverberation (Dederich, 1996, p. 231). 

Studies in the area of noise annoyances in schools are of rather more recent 
dates (Schick, 1997). Whereas it was simply and sweepingly referred to as “noise 
problem” until about 1970, seen as a deplorable and aggravating but unavoid-
able accompaniment of school life and instruction, the following decades saw 
much more thorough studies of this phenomenon. One detailed report should 
be mentioned, by August Schick, Maria Klatte and Marcus Meis, entitled “Noise 
annoyance in students and teachers – a report on the current state of research” 
(1999). Its list of 200 references shows 118 contributions dating from 1990–1999, 
60 items for the decade of 1980–1989, and 11 publications for the period 1970–
1979. The oldest titles are from 1968 and 1957. 

Increasingly, the attention of educators is focused upon the issues of noise, 
climate in schools, better awareness of self-generated noise, workplace related 
health questions, learning program s for hearing protection, a “Healthy Schools 
Network,” a media package “All Ears” in Switzerland, as well as many books, ar-
ticles and programs about “Education for Quiet.” Attention to these questions is 
more and more perceived as mandatory. 

Indicators for the increased degree of differentiation with which these prob-
lems are treated are the concepts of acoustics, reverberation time, background 
noise, working memory, psycho-neural attention, individual reaction patterns, 
noise immission intensity, interference with learning processes, patterns of cop-
ing with stress and anxiety, and preventative environmental medicine. 

Audial functions support speech communication. In the instructional pro-
cess, speech carries central importance and it requires clear comprehension. 
In all processes, whether affective, cognitive, psychomotoric, whether action or 
project related, whether in practicing social relationships or method learning, 
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communication is a key factor. In this, comprehensibility depends on the acous-
tic conditions of the room. At a distance of 60 cm (2 feet), the participants in a 
conversation will already receive speech in reverberated form. All the reflecting 
surfaces of a room, the number of people in it and the furniture, support or re-
duce comprehensibility. Children with any kind of hearing problems will be im-
mediately put at a lasting disadvantage. Especially excessive reverberation can 
multiply speech distortions and the level of disturbing background noise. 

Practical guidelines related to acoustics have been included in the list of 
guidelines and useful suggestions for new school building as well as renovation 
projects. Findings regarding noise problems are being taken seriously and in-
crease the care of architectural work. The institutions responsible for school con-
struction as well as authorities have reacted and included such considerations 
in their regulations. The central common concern is the well-being and learning 
conditions for the students. 

3.7  Furniture and Equipment 

In today’s schools, students are no longer expected to sit still in rows of seats to 
listen and respond to the teacher. Instead, we expect responsive schools (Sanoff, 
2001) in which students and teachers are engaged in different learning activities 
inside and outside the classroom (Walden, 2002; Wenninger, 2002, p. 11). 

Modern instruction requires varied and diversified forms of knowledge 
transmittal. Active learning methods are becoming more prevalent. These in-
clude the project method, independent learning, simulation methods such 
as case studies, role-playing and planning games. For a future-oriented educa-
tion, scenario methods and future workshops are gaining acceptance (Kaiser & 
Kaminski, 1999). Such innovative, open instruction forms require spatial condi-
tions and furnishing patterns. 

3.7.1 Media Tools and Instructional Aids 

Neither modern media tools nor adequate instructional aids should be missing 
in any school today, as the basis for diversified instructional design. It should go 
without saying that both of these should be constantly monitored for state of 
the art adequacy and work-ability. Gifford (2002) reports that teaching aid short-
ages can lead to conflicts and even aggressive behavior in younger students. With 
older students, out-of-date instructional materials can generate antipathy and 
reduced motivation to learn. 
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Buddensiek (2001) points out that productive independent individual work, or 
work in partnerships and teams depends on adequate availability of materials 
such as books, games and the like. These should be available in close proximity in 
shelves and cabinets. He further argues that “learning spaces that do not have an 
adequate number of computer workplaces can no longer be considered ready for 
the future” (ibid., p. 188). 

3.7.2 Furniture 

“The classroom chairs are our children’s tools for the school’s working day” (Ber-
quet, 1988, p. 17). Therefore these tools should be adapted to their users as much 
as possible. If this is neglected, negative consequences can occur that include not 
only well-being and performance but also posture problems. 

During their growth periods, children seek movement that is necessary for 
muscle development. This is not helped by having them sit still for hours in 
school. In combination with inadequate furniture, this results in as many as 50% 
of children suffering from posture problems (Berquet, 1988, p. 17). 

The rigid benches of earlier schools have, of course, long been abandoned 
in favor of chairs and tables, which helps to avoid premature fatigue. Sitting al-
lows the muscles to relax. But furniture that strains the muscles robs the body 
of energy that is, in school, needed for mental activity. Usually, schoolrooms are 
furnished with standard chairs and tables. Studies by Bullock and Foster-Harri-
son (1997; cf. Butin, 2000) show that persons working on unpadded chairs are 
unable to sit still and concentrate for more than 50 minutes. But chairs in class-
rooms are usually neither upholstered nor adjustable. Are children’s sizes and 
scale even considered? The norm is to merely establish average measurements 
for body size, height of eye level, shoulder height and width, hip width, knee 
height etc. in relation to age. Children of early or late development are left at a 
disadvantage. Cost considerations are an argument against individual adjustable 
furniture, but this is desperately needed, and often the costs are not all that pro-
hibitive. Expert guidance can help. Both chairs and tables should in future be in-
dividually adjustable to each students’ measurements, checked at least every six 
months. Teachers must check whether students are sitting properly. It might be 
helpful if teachers and parents had a say in decisions about furniture purchases 
for classrooms. 

Besides the ergonomic adjustment of school furniture, flexibility and func-
tional issues must be considered. Furniture and equipment should accommo-
date the arrangement of group work zones and discussion circles, not encumber 
these (Buddensiek, 2001, p. 196). Moreover, classrooms should facilitate quick 
and easy changes between very different instructional forms. In detailed inves-
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tigations towards future-oriented learning space design, he concludes that rect-
angular tables are still suitable for the traditional frontal lecture format as well 
as individual work. But for innovative, more active learning styles that require 
cooperation and communication, they rather constitute obstacles. 

In the classrooms, all students should be able to store their materials – that 
are not immediately needed for ongoing work – in easily recognizable compart-
ments. This calls for shelves and cabinets designed to children’s scale. If such cab-
inets are equipped with wheels, they can be used as convenient space dividers, 
for example to create separate reading or relaxation areas, without great effort 
by the students themselves. Such areas can be embellished by adding a carpet, 
a couch, a table and plants. It would be the task of students, teachers and even 
parents to create such ‘homelike’ places within the classroom. Adapting from the 
home environment to the institutional environment such as the school can be 
stressful especially for the younger children. Studies show that familiar environ-
ments similar to that of the home can help reduce student anxieties while also 
increasing well-being and the ability to concentrate (Lackney, 2000). At best, a 
separate room or space would be situated next to the classroom, and be avail-
able for student use even during breaks and free hours. Students should be given 
considerable responsibility for the design and decoration of the classrooms. This 
will lead to the children forming close relationships to their room, which in turn 
is the best way to prevent vandalism. 

In addition, the decoration of classrooms but also of hallways, staircases and 
outside spaces will increase children’s well-being in school. In turn, a friendly 
school environment has positive effects on student performance. 

3.8  Density and Crowding 

Feelings of being crowded and encumbered can arise when we have to share a 
small room with many people. “High density is correlated with negative emo-
tions, physiological overexcitement and even increases in various illnesses as 
well as changes in social relations – such as reduced readiness to help others and 
increased aggression (Bell et al., 1996, according to Schuemer, 1998, p. 57). Den-
sity is an objective measure of spatial constraint. Density – for example, as de-
fined by number of persons per unit of space (persons/sq. ft. or its inverse, sq. ft./
person) or occupants per classroom – must be distinguished from the subjective 
feeling of crowding. Both these concepts are important topics in architectural 
psychology. Using findings by Smith and Connolly (1980), Gifford (1997, p. 267, 
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and 2002, p. 322) concludes that a medium desirable density in classrooms for 
preschoolers would be about 2.8–3.7 square meters (30–40 square feet) for each 
student. Higher or lower densities have a negative effect upon the student. Gif-
ford also mentions other studies on the relationship between density and per-
formance, which found that lower densities improve student performance and 
increase the time children are able to concentrate on tasks (Thomas, 1987). Also, 
the difficulty of work influences performance together with density. For exam-
ple, in open instruction methods where children move around in the classroom, 
solving difficult problems becomes harder with increased density (Heller, Groff, 
& Solomon, 1977). 

3.8.1 Privacy 

Privacy is commonly understood as “being alone and protected from being seen 
by others” (Flade, 1998, p. 58). Altman (1975) defines privacy as the “process of 
control of the access of others to oneself or one’s group.” Reading these defini-
tions may raise the question of how they relate to schools where teachers and 
children work together in one room entirely without privacy (as understood by 
these definitions). The youngest elementary school children do not have a strong 
need for privacy yet, or only to a small degree. But with increasing age and de-
velopment the need for privacy changes and becomes pronounced in older stu-
dents. “Environments for groups should be designed in such a way as to permit 
control of privacy on the individual level as well as for the group” (ibid., p. 58). 
This means that school design cannot ignore the need for privacy. But in schools, 
privacy currently really exists only for the group in a classroom with respect to 
all those outside. It is important to provide areas in the break rooms, in outside 
areas, but also within each classroom, where smaller groups or even individuals 
can retreat into relative privacy. Why is it necessary to worry about privacy in 
schools; after all this is an institution where we live and work in common? Ev-
ery person uses privacy differently. One student needs it to convey information 
about himself to others, the other for the purpose of distancing herself from oth-
ers, to be alone and undisturbed. 

It is therefore reasonable to ask that students be given the opportunity for 
retreat during the breaks, just as much as teachers or principals who can retreat 
into their teachers’ room or office to be by themselves for a while. But what might 
this look like in reality? Of course it is not feasible to provide a separate room for 
every student. But it might be possible, by means of quiet-work rooms or relax-
ation rooms, to achieve the opportunity for retreating into a zone of no direct su-
pervision and a small degree of privacy. Each classroom should also be designed 
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in such a way as to offer a retreat area that might be protected from views by 
others by means of curtains or blinds. Such areas must be equally accessible by 
all students. 

Studies by Sundstrom and Sundstrom (1986) suggest that the degree of pri-
vacy does not influence performance; it is only related to the sense of satisfaction 
with the environment. Even so, we believe that every user of a public building, 
every student, every teacher should have the opportunity for such a retreat into 
a zone of relative privacy. Every user is different; some will eagerly take advan-
tage of such opportunities, others might not. But if there is no opportunity for 
retreat, this will certainly affect human well-being. In addition, there are many 
issues teachers must discuss with students in private and not in the presence of 
the class. It is not appropriate to have to use half-public areas such as hallways for 
this: private areas will be needed especially for such purposes. 

3.8.2 Conflicts and Aggressive Behavior 

Conflicts arise not only at the level of social and interpersonal relationships, but 
they can be caused directly by spatial conditions. Children and young people are 
not well equipped to work out such conflicts by themselves, and this often results 
in aggressive behavior. Aggression is understood as behavior aimed at deliberate 
hurting or damaging (cf. Nolting, 1997, pp. 21 ff.). It can manifest itself in bodily 
actions, in speech, or facial expression or gestures. But the many forms belong 
to the same heading and ultimately have the same goal of inflicting hurt or 
damage. Aggression is often a means towards achieving an end. Distinctions are 
made between expressive aggression, venting of emotions, and instrumental ag-
gression aimed at achieving a goal quickly. It is a primitive means to satisfy needs 
and desires. Such behavior is influenced by family, supervising adults in game 
and sports activities, and peers, but also by the school and the spatial conditions 
in the school building. Smith and Connolly (1980) found that aggressive behavior 
increases with density (that is, with more people per unit of space), when mate-
rial resources do not match the increased group size. But not just density is im-
portant, but also the quality of the environment. We have not found any studies 
showing that aggressive behavior can arise when privacy is lacking, but we feel 
that this is the case. If people have the opportunity for retreat, perhaps aggres-
sive behavior will not have the chance to occur in the first place. 

Aggression is a sensitive topic especially in schools. Good spatial conditions 
and teacher-student relationships can help to contain aggression. It is important 
that the school is seen as a place for positive encounter and not as a stage for 
conflict. 

3 – The School of the Future: Conditions and Processes 



111

3.8.3 Schools as Places for Encounter 

Schools are places of daily encounter. For many children, especially for those from 
troubled family situations, the school is a place of continuity. Schools should be 
places offering supportive and stimulating conditions for the life in them. Es-
pecially the spatial conditions can contribute to students experiencing social 
togetherness and community. This means that inside and outside, they must of-
fer places for encounter where young and old can meet, share experiences in an 
atmosphere of peaceful conviviality free of violence. This is best achieved when 
those places have been created together. “Safety, openness, and challenge are the 
basic conditions for elementary schools becoming nurturing living and learning 
places for children” (Faust-Siehl et al., 1996, p. 32). Younger children, especially in 
the first few grades, have entirely new experiences in class. Because of the trend 
to have fewer children, frequently troubled family conditions, and predominant 
indoor living, some children experience a large group of children of their own 
age for the first time. New rules for community are developed and tested. Chil-
dren of the same age, older students, and teachers are an integral part of this 
testing ground. 

The conditions and effects of density and crowding on performance, well-
being and social interaction were mentioned earlier. Density and crowding are 
always dependent on the given room size. But according to Lackney (2000) the 
class size and the total school population that result from these aspects will af-
fect the user of learning environments. To achieve the best instructional results, 
Lackney recommends the following guidelines for class size: 12–16 children in 
elementary schools, 16–20 in the middle levels, and beyond that, no more than 
20–24 students per class or “learning unit.” 

Glass, Cahen, Smith, and Filby (1982) believe that once a class has reached 
a size of 20–25 students, additional students only make a negligible difference 
(cf. Schnabel, 2001, p. 482). They conclude that smaller class sizes will result in 
better learning environments on just about every aspect, including students and 
teacher attitudes, interaction and performance. 

Regarding the overall size of schools, Lackney (2000) calls for placing caps 
on the number of students in the typical American school. There is a growing de-
mand for smaller schools. Cotton (1996) noticed that students in smaller schools 
held a more positive attitude towards their schools as well as special subjects 
than students in larger schools. Where it is not possible to reduce the total num-
ber of students, Lackney recommends other decentralizing steps of both archi-
tectural and administrative nature. Studies concerning school size and student 
numbers indicate that students in “smaller” schools (of 100–150 students) tend 
to exhibit more active participation in extracurricular activities and develop-
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ment of leadership roles (Barker & Gump, 1964). Lackney (2000) reports that par-
ticipation in such activities and organizations as well as satisfaction with school 
is higher than in larger schools (i.e., schools with more than 2000 students) and 
that schools with fewer than 500 students show a lower rate of criminal and 
other deviate behavior. 

Walden (2007) summarizes the advantages of smaller schools, which, accord-
ing to a survey by Wasley, Fine, Gladden, Holland, King, Mosak, and Powell (2000; 
cf. also Raywid, 1999) outweigh those of larger schools. In a synopsis of empirical 
studies, these authors found arguments in favor of small schools and intimate 
learning groups. In these groups, the teachers know their students well, are able 
to encourage student to do better, and the adults can do a better job of watching 
children in their care. They help to avoid isolation which manifests itself in alien-
ation, vandalism, theft and violence (cf. Linneweber, Mummendey, Bornewasser, 
& Löschper, 1984). Smaller schools help minority or economically disadvantaged 
children to progress more quickly, and teachers can be encouraged to put their 
own experience to work for the benefit of students (Wasley et al., 2000, p. 2). In 
addition, it is easier to coordinate teaching activities (Fowler & Walberg, 1991). 

Just as much as the class size, the seating position of students within the 
classroom can influence performance, well-being, and social behavior. Several 
studies agree that seats in the middle of the classroom, facing the front, seem to 
be associated with better performance and participation (Becker, Sommer, Bee, & 
Oxley, 1973; Sommer, 1972; cf. Bell, Greene, Fisher, & Baum, 2001, p. 263 et sqq.). 
According to McAndrew (1993), the back of the room is associated with greater 
freedom to interact with classmates as well as less intensive teacher supervi-
sion. Consequently, there is considerable self-selection of preferred seating by 
students (Hillman, Brooks, & O’Brien, 1991). A study by Marx, Fuhrer, and Hartig 
(1999) explored the relationship between seating arrangements and the asking of 
questions by fourth grade students. It showed that students ask more questions 
when seated in a semicircle than in row arrangements, and that social interac-
tion is encouraged when students have the opportunity of face-to-face contact. 
This demonstrates that communication among students is influenced by the 
seating arrangement. Soft classrooms have semicircular benches with cushions, 
adjustable lighting, a small rug and a few movable chairs. Such soft classrooms 
lead to distinctly improved student participation (Sommer & Olsen, 1980). 
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3.9  Participation and User Design 

Identifying with something means to recognize oneself in it. Built environments 
rarely offer this possibility, because normally the future users have no voice in 
the design simply since they are not known at the time of planning. Identifica-
tion depends on participation. In the social sciences, participation is understood 
as involvement, by individual or groups, in decisions affecting the life of the 
respective individual or group (Walden & Schmitz, 1999, p. 49 et sqq.). “In this, 
participation is seen as both a means: toward the end of articulating and ensur-
ing the consideration of concerns, as well as an end in itself, in the sense of self-
realization through participation (Deutscher Verein, 1986, according to Schröder, 
1996). 

With respect to school building, this means that students should have a voice 
in planning and designing, renovation and furnishing of their schools. Schools 
should not just be built for the children but with them. As we have seen, the built 
environment has considerable influence on students’ well-being and motivation 
to learn. Environmental design that is truly based on real user needs can only be 
achieved through participation (cf. Eichholz, 1992). 

This view of the importance of actual participation in the design of buildings 
may be complemented by a slightly more differentiated view. Hubbard (1980, 
p. 155) describes a process of engagement by viewers of built environments that 
might be called “virtual participation” as follows: “Rather, the architect has in 
mind an ideal of how people ought to live, and he has chosen those particular 
conventions because he sees a way in which he can use them to express that ideal. 
He sees a way in which he can have every arrangement of form in his building ex-
press some aspect of that ideal. It is in this way in which the architect can guide 
the experience of the complicitous viewer. No matter which portion of the build-
ing the viewer focuses his attention on, he will find a deliberate setup. When he 
examines that setup for deeper values, he will, by an act of complicity, be able to 
construct from what is there, reasoning that fits inside of a thought-out and fully 
realized conception of how we ought to live…” This view assumes that meaning-
ful user engagement with buildings – and therefore also acceptance – is possible 
even after completion. But it raises the challenge to the architect: a profound 
understanding of the users’ experience (cultural background) is needed for a 
designer to be able to offer forms users will “recognize” as meaningful building 
blocks for a vision of how they ought to live. 

Through participation in the design and building process, children are al-
lowed to “feel at home”; they are taught by the same process that they can influ-
ence their environment. This in turn strengthens their sense of self-worth as well 
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as community. “In addition, children’s skills of communication and cooperation 
are strengthened, their identification with the space increases their readiness to 
assume responsibility for their collectively designed room” (Siegmund, 1996). 
Furthermore, an argument for cost-effectiveness can be made: Participation can 
prevent planning mistakes and the costs of remedying those. However, participa-
tion by children and young people does not mean that they will plan alone; it 
always means that they will work on problems and develop proposals together 
with adults. The task of the adults in this consists of interpreting the contribu-
tions of the children, together with them, to order them and to help transform 
them into realizable recommendations that can then be conveyed to the respon-
sible planners. There are architectural firms that have specialized in working 
with users. The advantage is the automatic occurrence of the “identification ef-
fect.” Only people who can identify with a building or space can really quite feel 
comfortable in it. 

“The experience of participation in planning and decision-making about the 
interior design of spaces strengthens children’s identification with their school, 
because they experience themselves as active participants and therefore as re-
sponsible for the continued care of their school spaces” (Dreier et al., 1999, p. 77). 

3.9.1 Acceptance of the School Building: “My (Our) School” 

Only identification with the school building makes its acceptance possible. Its 
users must feel connected to the school, feel at ease in it, and at best consider it a 
kind of home. Students spend a major part of their youth there, so schools should 
be “places to be loved, places that generate feelings of home” (Hübner, personal 
communication, August 25, 1999). This is best achieved if students and teach-
ers are involved in the planning from the beginning, as was the case with the 
comprehensive school in Gelsenkirchen. Not only architects and engineers have 
expertise relative to the planning of schools: the future users, teachers and stu-
dents, also bring in experiences and perspectives that should be brought to bear 
on the design of learning environments. Combining the expertise of planners 
and future users promotes the development of a successful design and strength-
ens the sense of community of a school (cf. Sanoff, 2002). Planning schools with-
out involving future users can lead to increasing alienation, according to Sanoff 
(ibid.). Whether in a new or existing school, the prime condition for acceptance is 
that there is adequate opportunity for self-determination, participation, involve-
ment in decision-making and personalization. 
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3.9.2 Further Development Without the Architect 

The future evolution of a school building without the involvement of the ar-
chitect is important for the identification effect by users. This can begin in the 
school building itself and end in the outdoor areas. Inside, such projects in which 
children can take part may involve decorative details for hallways and staircases 
or the furnishing and decoration of multipurpose rooms. Outside, projects may 
involve the recess courtyard or playgrounds, planting of green areas, or school 
gardens or school forests. 

Projects planned without involving future users will rarely end up meeting 
the needs of the different age groups. “User-oriented design is made difficult not 
only by the needs of the different groups. Complicating the matter is that the 
interests and values of those groups change over time” (Dieckmann & Schuemer, 
1998, p. 38). Therefore, the rooms must be open to future changes. The planning 
for such remodeling is best done in the form of special project weeks, by project 
groups, or in common work by teachers, students, and parents. 

3.9.3 Organizing a Project Group: Students, Teachers, 

Parents, Sponsoring Groups 

Setting up project groups is a process that builds community. A project group 
is not a group of classes but an interest-based community. Students sharing an 
interest gather once a week , either during school hours or after hours to work 
on their project. Older and younger students are brought together by the proj-
ect, which may be a new experience for the only child. New acquaintances and 
friendships are formed. “In such over-arching groups, the potential for aggres-
sive behavior is greatly reduced” (Der Spiegel Nr. 35, 1994, p. 47). 

In view of the falling number of school-age children in Germany and the in-
creasingly complex expectations for learning environments, plans for new proj-
ects, but also for maintenance or remodeling projects, should include sustain-
ability considerations for future use changes or multiple uses (Kohler & Peter 
2004). Such demographic aspects were considered in planning the Brühl-Süd 
comprehensive school, where architect Professor Busmann designed the class-
rooms in such a way that they can later be converted to appealing living quarters 
of a retirement home. 

There are many activities and aspects of schools that can become the subject 
of participatory projects. Examples are: “Our school forest,” “the school garden,” 
“we decorate our library,” “redesigning the school yard,” “beautiful hallways” or 
“school radio.” 
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Projects allow intensive immersion in a specific subject. The students enjoy con-
siderable freedom to work individually, with a partner, or in small groups. All 
participants can make their own decisions, strengthening self-sufficiency and 
independence. Projects, finally, provide a closer relationship to practice. 

3.9.4 Preventing Vandalism Inside and Outside the School Building 

For the wanton destruction of objects, we use the term “vandalism.” It involves 
“intentional damage or destruction of objects or spaces, and actions that do not 
appear to the outside observer to have any recognizable benefit for the perpetra-
tor” (Flade, 1987, p. 144; Flade, 1996; Koch, 1986). Such senseless destruction does 
not occur just anywhere, but, as studies show, predominantly in playgrounds, 
after-school centers, and means of public transportation – that is, always in pub-
lic areas. 

Rittelmeyer has emphasized for many years that a beautiful facade of a 
school can reduce vandalism. Another finding was that varied architectural de-
sign especially related to color scheme, furnishing and other spatial features that 
were considered pleasing and comfortable by the children, could counteract van-
dalism. Klockhaus and Habermann-Morbey (1986, p. 99) report that “In massive 
and monotonous school buildings, there is more vandalism than in more articu-
lated schools with inventive design and interesting surface treatments”. 

It is evident that a somewhat “more complex architectural and urban de-
sign may be more expensive, but in the long run would pay for itself by reducing 
the costs for remedying the consequences of vandalism behavior” (cf. van Vliet, 
1984; Flade, 1987, p. 146; cf. Flade, 2006). 

However, not only appealing design of schools but individual personality 
characteristics and social conditions must be considered. The size of schools 
influences vandalism in that in schools with large student populations there 
is more anonymity and the individual personality finds less recognition. This, 
together with the fact that there is a lower probability of finding perpetrators, 
can trigger vandalism (Perings, 1999, p. 104). “One possibility of working against 
vandalism in large schools might be to organize the school complex into par-
tial ‘home areas’. Creating different identifiable zones in the building and school 
yard provides smaller units with which students can identify more easily and 
anonymity is reduced” (Asztalos, 1981, p. 4). In many schools there is a shortage 
of space. This often leads to classes having to switch to different rooms for every 
lesson, sometimes even within a single meeting. This does not allow students to 
develop feelings of “being at home.” Without the possibility of personalization 
and identification with a space, vandalism can arise as a reaction (cf. Klockhaus & 
Habermann-Morbey, 1986, p. 35; Koch, 1986). 
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Especially in school building, it is important that students have the opportunity 
to participate in the design, because students will not destroy what they have cre-
ated themselves! “The more control people have over their daily environment, 
the lower their motivation to interact with that environment in a destructive 
fashion” (Flade, 1987, p. 146; Flade, 2006).

If students could be brought to see their classroom as ‘home’, as their liv-
ing room, and each class community had a special area for which it can assume 
responsibility and design according to its members’ needs and ideas, vandalism 
should cease to be as much of a crucial issue in schools. 

3.9.5 Development of House Rules 

Governmental regulations require that house rules address behavior during 
emergencies, during recess, and before and after classes, as well as for the entry 
and exit from the school, and the use of school resources. House rules should not 
be confused with the overall governmental school ordinances that regulate all 
aspects of school life. House rules are developed by the principal in cooperation 
with the school board and parent-teacher association. Students should be heard, 
but currently have no direct say in this even though they are the most immedi-
ately affected by the effects of house rules in their social relations. It would be 
more meaningful to jointly set up the rules that guide their daily life. We believe 
that rules would be accepted more readily if students themselves could define 
their obligations or at least contribute significantly to their formulation. For this 
reason, internal house rules are sometimes developed for each class, to help stu-
dents avoid problems in their life together. 

In setting up house rules, the first step would be to examine, together with 
the children, where problems might arise in their daily life. Likewise, aspects re-
lating to the treatment of school property, behavior during recess and in emer-
gencies, and interaction with other students must be discussed and result in ac-
cepted guidelines. Because many different personalities coexist in a class com-
munity, it is important to develop a set of rules that is fair to all and supports 
social togetherness rather than stifling it. These rules that order the specific life 
in class and its organization are negotiated together, and posted visibly in writ-
ing, to be observed by all. 

3.9.6 User Design 

Students and teachers can identify more closely with their learning environment, 
and therefore increase performance and well-being when given the opportunity 
for designing their environment. Motivation and readiness to assume responsi-
bility are increased. User design can occur in two different ways: with respect to 
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the design of instruction, and in designing the physical learning environment. In 
the following, we will focus on the latter. It should be noted, however, that the ex-
tent of user involvement in design depends not only on the teachers, parents and 
students, but also on the conditions posed by the building as designed by the 
architect. The selection of literature is limited to studies regarding working en-
vironments. According to Sundstrom and Sundstrom (1986; cf. Neumann, 1995), 
user involvement in the design of workplaces lead to higher satisfaction with the 
environment. Even though these studies only permit conclusions for working 
environments, we feel that the results are applicable to learning environments as 
well. A first finding is that involvement in designing one’s environment accord-
ing to one’s own ideas gives the user an opportunity for representation of self. 
This contributes to the user’s identification with the environment and with the 
organization of the workplace. 

A second point is that involvement in design can lead to better decisions 
for the work environment. This results from more diverse and detailed informa-
tion being brought to bear on the decision-making process by the involvement 
of workers. Since workers see their workplace from a different perspective than 
architects, space planners and managers, additional aspects and points of view 
can be included that otherwise would have been neglected, which can result in 
improvements for the entire workplace. 

Furthermore, the possibility of contributing to the design of one’s workplace 
brings greater satisfaction for each worker. This results from bringing their own 
taste to bear on the design. Users then do not have to work in a place designed 
exclusively by architects, space planners or managers, but can develop their own 
style. This conveys to the workers that their personality is acknowledged even in 
the workplace, and that their individual needs are considered at least to some 
extent. 

Finally, involvement in the design of workplace creates the opportunity for 
cooperation among workers. This cooperation of people, each with different 
responsibilities, contributes to the achievement of an optimal workplace, over-
all and for each individual user (Sundstrom & Sundstrom, 1986, pp. 232 et sqq.) 
A 1984 BOSTI study (cf. Walden, 1998, p. 272 ff.) illustrates the relationship be-
tween user workplace design and satisfaction with the environment and work. 
It showed that those workers who were able to participate in the design of their 
workplace exhibited a higher degree of satisfaction with work and workplace 
than those whose workplaces were designed exclusively by the architect, manag-
ers, and space planners. 
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We think that these findings can be applied to school environments as well, since 
there too, the creation of an optimal work and learning atmosphere which ben-
efits well-being and performance motivation is a paramount concern. 

Through user design, children and young people can express their identity 
and creativity, as well as demonstrating these to others. Only such user design 
will result in the desired identification of users with the school and classroom; 
only this will allow them to feel connected to the spaces. Design by students can 
involve the entire school grounds from the school yard to individual classrooms 
and their decoration and furnishing. It may be possible to reduce cost, because 
user needs are clearly defined. This makes an optimal learning environment pos-
sible. 

3.9.7 Creating a Stimulating Environment 

What does it mean to create a stimulating environment? Spaces should be de-
signed so as to be associated by users with positive feelings such as well-being 
and satisfaction, as much as possible. 

A stimulating environment can be achieved relatively easily in one’s private 
realm, an apartment or house. But in public environments this is more difficult 
because different people perceive the environment in different ways, because 
many different characters come together in such spaces, and because one “can-
not argue about taste.” What is perceived as pleasant and stimulating by one per-
son may not be appealing to another at all. It is therefore necessary to investigate 
preferences of users of public spaces. With the help of checklists of objective en-
vironmental features and subjective user assessments it is possible to identify 
common user expectations, even those of school children. 

“A successful fit between user preferences and spaces design manifests itself 
in higher subjective user satisfaction rates. But this can only happen if there is a 
conscious effort to achieve a good fit between user needs and the built environ-
ment” (Walden, 1998, p. 75). 

3.9.8 User Initiative

Equally significant is user initiative on the part of teachers and students. This 
means not only to make decisions regarding the design of the environment but 
also to actively become involved in their implementation. An example is the art 
instruction project at the Martin-Luther School in Wittenberg which led to the 
successful cooperation between teachers and students with the artist Friedens-
reich Hundertwasser (see project examples from Germany in this book). Such ini-
tiatives are all too rare in public buildings. Though such initiatives could prevent 
planning mistakes and save cost, opportunities for this are hardly ever offered. 
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A p r o b l e m  is c e r t a i n l y  t h e  f a c t  t h a t  t h e  f u t u r e  u s e r s  o f  p u b l i c  b u l l d i n g s  a r e  sel
d o m  k n o w n  a t  t h e  t i m e  o f  p l a n n i n g .  So w h o  w o u l d  b e  e x p e c t e d  t o  t a k e  i n i t i a t i v e ,  
i f  a p r o j e c t  d o e s  n o t  c o n c e r n  p r i v a t e  i n t e r e s t s ?  

3.9.9 Self-Control and Self-Motivation 
Schools c a n n o t  r e m a i n  r e m o t e  f r o m  t h e  c h a n g e s  i n  t e c h n o l o g y  a n d  s o c i e t y  b u t  
m u s t  r e s p o n d  t o  t h o s e  c h a n g e s .  A r h y t h m i c  p a t t e r n  i n  t h e  p l a n n i n g  o f  dally ac
t i v i t i e s ,  d i f f e r e n t i a t e d  o r g a n i z a t i o n  o f  l e a m i n g  p r o c e s s e s ,  w o r k i n g  w i t h  r e l e v a n t  
c o n t e n t  i s s u e s  t h a t  c r o s s  s u b j e c t  b o u n d a r i e s ,  e a r l y  e n t r y  i n t o  f o r e i g n  l a n g u a g e s  
a r e  c h a l l e n g i n g  offers. New c o n c e p t s  a i m  a t  r e s p o n s i b l e  s e l f - o r g a n i z a t i o n  o f  t h e  
l e a m i n g  p r o c e s s .  The school's m i s s i o n  as a l e a m i n g  i n s t i t u t i o n  i s  t o  c o n s c i o u s l y  
t a e l d e  i t s  o w n  e v o l u t i o n  a n d  d e v e l o p m e n t .  Here, e d u c a t i o n a l  goals, c o n t e n t s  a n d  
s e q u e n c e s ,  m e t h o d o l o g i c a l  a s p e c t s  a n d  r e q u i r e m e n t s  a n d  o r g a n i z a t i o n a l  i s s u e s  
b e c o m e  d o m i n a n t  a n d  a s s e r t  t h e i r  p l a c e  o n  t h e  a g e n d a  o f  t e a c h e r  c o n f e r e n c e s .  
C o m p r e h e n s i v e  c o n f e r e n c e s  i n c l u d i n g  r e p r e s e n t a t i v e s  o f  p a r e n t s  a n d  s t u d e n t s  
a r e  c a l l e d  for. Such c o m p r e h e n s i v e  c o n f e r e n c e s  s e t  a n d  d e f i n e  t h e  g u i d i n g  i d e a s  
f o r  i n s t r u c t i o n  a n d  t h e  life i n  t h e  school. They i n i t i a l i z e  t h e  schoo!'s f u r t h e r  de
v e l o p m e n t  b y  i d e n t i f y i n g  t h e  u s e r  n e e d s ,  a n d  r e a c t  i n  a t i m e l y  m a n n e r .  

Schools m u s t  c h a n g e !  The d e t e r m i n i n g  f a c t a r  is t h e  d i v e r s i t y  o f  s t u d e n t  
b i o g r a p h i e s ,  w h i c h  s h o u l d  b e  s e e n  as e n r i c h m e n t  o f  t h e  l e a r n i n g  e n v i r o n m e n t  
s c h o o l  b u t  r e q u i r e s  flexible w o r k i n g  p a t t e r n s .  This b r e a d t h  a n d  d i v e r s i t y  calls f o r  
s c h o o l - s p e c i f i c  c r i t e r i a  a n d  f o r  p e r s p e c t i v e s  a n d  e f f o r t s  t h a t  a r e  s u b j e c t  t o  con
s t a n t  c r i t i c a l  r e f l e c t i o n .  C h a l l e n g e s  a r e  acknowledged, b u t  t h a t  a l o n e  is i n s u f l i 
c i e n t .  Q u e s t i o n s  s u c h  as t h e  f o l l o w i n g  a r e  b e c o m i n g  u r g e n t :  

How d o  we a c h i e v e  a s t r e n g t h e n i n g  a n d  s h e l t e r i n g  a t m o s p h e r e  i n  o u r  
school? 
0 0  we h a v e  o u r  o w n  i d e a s  a n d  ways t o  a c h i e v e  p r o g r e s s  t o g e t h e r ?  
Are we on the road to success w i t h  our students? 
Are we r e c o g n i z i n g  a n d  a c k n o w l e d g i n g  o b s t a e l e s ,  d e t o u r s ,  b o r d e r s  a n d  f r u i t 
less d e a d - e n d s ?  
A r e  we a l l o w i n g  o u r  c h i l d r e n  t o  actively c o n t r i b u t e ,  a r e  a u t o n o m y  a n d  i n d e 
p e n d e n c e  e n c o u r a g e d ?  
Is t h e r e  t o o  m u c h  f r a n t i c  a c t i v i t y  a n d  n o t  e n o u g h  s h e l t e r i n g ?  
Is c a r e f u l  a t t e n t i o n  g i v e n  t o  t h e  n e e d s  a n d  e l a i n l s  o f  i n d i v i d u a l  s t u d e n t s ?  
Who i s  r e a l l y  a t  t h e  e o r e  o f  t h e  i n s t r u c t i o n ?  

The answers t o  t h e s e  q u e s t i o n s  t h e n  call for c o n c l u s i o n s  a n d  c o n s e q u e n c e s ,  as 
t h e  d r i v i n g  force f o r  t h e  d e v e l o p m e n t  o f  i n d i v i d u a l  c o n c e p t s  f o r  e a c h  school. In-
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t e m a l  c o n t r o l  m e c h a n i s m s  m u s t  b e  i n  p l a c e  t o  d e v e l o p  f u r t h e r  s t a r t i n g  p o i n t s  
a n d  m o t i v a t i o n  for i n n o v a t i o n .  

W h e n  schools a r e  c h a n g i n g ,  a t t e n t i o n  is f i r s t  f o c u s e d  o n  c u r r i c u l a ,  i n s t r u c 
t i o n a l  m e t h o d s ,  a n d  p e r f o r m a n c e  m e a s u r e s .  S h i f t i n g  t h e  view t o  s p a t i a l  re
sources, t h e  social fOffils o f  t h e  m e e t i n g  spaces o f  s t u d e n t s  c o m e  i n t o  focus, t h a t  
is, t h e  school b u i l d i n g  itself, a n d  t h e  d a s s r o o m s .  Changes call f o r  c o n s e q u e n c e s  
i n  t h e  b u i l d i n g ,  l e a d i n g  t o  d e m a n d s  f o r  space d i v i d e r s  i n  t h e  fOffil o f  c a b i n e t s ,  
shelves, e x t e n s i o n  o f  m o v e m e n t  spaces i n t o  t h e  hallways, o p e n i n g  n e w  d o o r s  t o  
n e i g h b o r i n g  IOoms, s h i f t i n g  i n s t r u c t i o n  i n t o  t h e  l i b r a r y  o r  i n t o  a s h e l t e r e d  cor
n e r  o f  t h e  s c h o o l  yard, a n d  t h e  s e e k i n g  o u t  o f  a d d i t i o n a l  s p a t i a l  r e s o u r c e s .  Con
t e m p o r a r y  i n s t r u c t i o n  i n v o l v e s  m o v e m e n t  a n d  s t i m u l a t i o n  a n d  a s t i m u l a t i n g  
e n v i r o n m e n t  w i t h  e a s y  access t o  l e a m i n g  r e s o u r c e s .  Blackboard, m a p s  a n d  slide 
p r o j e c t o r  a r e  n o  l o n g e r  t h e  sole c o r n e r s t o n e s  o f  i n s t r u c t i o n .  A r c h i t e c t s  s h o u l d  
a c c e p t  t h e s e  c h a l l e n g e s  a n d  w r i t e  u p  t h e i r  r e s p o n s e s  t o  t h i s  d y n a m i c  i n  a feasible 
p l a n .  At t h e  b e g i n n i n g  o f  t h e  t w e n t y - f i r s t  c e n t u r y ,  t h e  r e q u i r e m e n t s  o f  c o n t e m 
p o r a r y  e d u c a t i o n  r e f l e c t i n g  i n d i v i d u a l  i n i t i a t i v e  a n d  contI01, s e l f - g u i d e d  l e a m 
i n g ,  s c h o o l  a u t o n o m y  a n d  c o n c r e t e  work, are c a l l i n g  for i n t e l l i g e n t  s o l u t i o n s .  

Self-guidance a n d  s e l f - c o n t r o l  a r e  c o r r e s p o n d i n g  v a r i a b l e s  a n d  r e q u i r e  space 
for d e s i g n  a n d  d e v e l o p m e n t .  Otherwise, n e e d e d  i m p r o v e m e n t s  i n  t h e  f o l l o w i n g  
c h a n g i n g  fields a r e  n o t  achievable, i n  o u r  o p i n i o n :  

s c h o o l  c u l t u r e  
l e a m i n g  c u l t u r e  
a d e q u a t e  i n d i v i d u a l  s u p p o r t  
r e a d i n e s s  for t e a m  work 
c o o p e r a t i o n  
i m p u l s e s  f o r  f u r t h e r  d e v e l o p m e n t  
r e a d i n e s s  f o r  l i f e l o n g  l e a r n i n g .  

Self-evaluation, m u c h  d i s c u s s e d  i n  t h e  l i t e r a t u r e ,  is p o s s i b l e  o n l y  o n  t h e  b a s i s  o f  
c o n s t a n t  r e f e r e n c e  t o  t h e  p a s t .  N a t u r a l  a n d  s y s t e m a t i c  l e a m i n g  m a t u r e  i n  t h e  
m o t i v a t e d  l e a r n i n g  p r o c e s s .  This p r o c e s s  i s  s e r v e d  b y  a s t i m u l a t i n g  e n v i r o n m e n t  
a n d  o p e n  spaces w i t h  c o r n e r s ,  n i c h e s ,  s e a t i n g  g r o u p s  a n d  g r o u p  t a b l e s ,  r e t r e a t  
corners, " f a v o r i t e  s p o t s ; '  t h e  w i n d o w  s e a t ,  t h e  c h a i r  w i t h  a s t a n d i n g  l a m p ,  t h e  
p l a c e  a t  t h e  c o m p u t e r .  New r h y t h r n s  a n d  l e a m i n g  p h a s e s  s h a k e  u p  t h e  o l d  im
a g e  o f  d a s s r o o m s .  Spatial r e s o u r c e s  b e c o m e  d o m i n a n t  w h i l e  t h e  d a s s  "spreads 
out," - a n  a s p e e t  t h a t  s h o u l d  b e  g u i d i n g  t h e  work o n  n e w  s c h o o l  p l a n n i n g  a n d  
r e n o v a t i o n  alike. 
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3.9.10 Appropriation 

Appropriation is understood as a process of “turning the objective environment 
into a personally and subjectively meaningful environment” (Werner, Altman & 
Oxley 1985; cf. Walden 1998, p.63). “Appropriation is the result of the freedom to 
move around freely in a room, to relax, to take possession of it, to feel, admire, 
dream, get to know, to do something in a place according to one’s own wishes, 
needs, expectations and ideas” (Chombart de Lauwe, 1977, p. 6). Appropriation 
is a special form of “goal-oriented behavior, an interactive process in the man-
environment relationship, to make something one’s own, to take possession of” 
(Chombart de Lauwe 1977, according to Walden, 1993, p. 70). But even a learning 
process can be seen as appropriation: The students have successfully appropri-
ated the learning material. 

However, we would like to stay with the architectural psychology under-
standing of “appropriation.” In the discipline lingo, appropriation is defined as 
having one’s own forms of environmental control, to take possession of the envi-
ronment, to use it, to endow it with meaning, and to be able to change it accord-
ing to one’s own requirements (Lynch, 1976 p. 35). 

Appropriation creates the condition for people to identify with their envi-
ronment. This also can be seen in schools. It occurs not only by changing spaces 
but to set boundaries between different realms. Users can appropriate a space 
through user design, participation, making choices, and at best, through the abil-
ity through individual planning. “The visible traces of the appropriation process 
are closely associated with the image of home” (Donnelly, 1980, p. 30; Walden, 
1993, p.71). They are used to express the message “This is where I would like to be.” 
Vandalism is a negative form of appropriation. The more architecture is open for 
appropriation, the easier it is to avoid planning mistakes. This calls for flexible 
spaces. Especially in schools, the rooms should be designed so as to make appro-
priation by students and teachers possible, for example by effortless implemen-
tation of open instruction methods. 

Appropriation can be initiated by individuals as well as by groups, and 
thereby enhance social interaction and well-being. “To the extent a person ap-
propriates something in the environment and makes it his or her own through 
use or further adaptation work, the object will reflect the activity of that person. 
These efforts are increasingly accompanied by feelings of belonging and, accord-
ing to success, of satisfaction” (Graumann, 1996). 

3 – The School of the Future: Conditions and Processes 
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3.10  Ecological Aspects 

Ecologically successful buildings lead to physical well-being in and around 
them, from the beginning of construction all the way to demolition (cf. Walden, 
2006). Economical use of resources is a part of this, with suspected indirect con-
sequences for the well-being of future generations. Lorsch and Abdou (1994; cf. 
Clements-Croome, 2000, p. 12) cite higher density of occupants in buildings than 
initially intended, mistakes in the ventilation system, the use of toxic materials 
in construction and renovation, leaking water pipes, condensation as causes for 
the “sick building syndrome” that has been blamed for a variety health problems 
in occupants. Reduced productivity and performance is associated with such 
construction problems (Burge, Hedge, Wilson, Harris-Bas, & Robertson, 1987). 

3.10.1 Odors 

Odors are subjective experiences. Odor perceptions are caused by chemical sub-
stances in the air that are sensed by olfactory cells in the sinuses. Odors such as 
sewage treatment plants near schools, or restrooms in the immediate vicinity 
of classrooms can become nuisances. This certainly will affect the well-being of 
teachers and students negatively. There is even talk about the specific aroma of 
the air in schools. 

In recent years, aromatherapy has enjoyed increasing popularity. One can 
find artificial fragrances even in many classrooms, for which various claims as to 
their effects are made. 

Studies have confirmed that certain fragrances such as flower scents and 
lemon fragrances can cause better attention, enhanced well-being, and higher 
performance (Baron & Thomley, 1994). In this, it must be kept in mind that odors 
are always subjective perceptions, even if there are claims of general ascribing 
uniform effects to many smells. It seems to be better if children have the oppor-
tunity to perceive and associate smells in nature. This is in line with the greater 
importance attributed to the various sensory experiences by open instruction 
methods. Our sense of smell is also very adaptable. After spending some time in 
a poorly ventilated room, we hardly notice the worsening odors any more. 

The substances causing odors are chemicals. Industry is considered the main 
source of such substances, but they are also generated by agriculture, traffic, and 
other human activities. Increasing numbers of people feel aggravated by smells 
and complain to the authorities. 

Field studies and lab experiments have determined that cognitive abilities 
are affected by unpleasant odors. They even have been shown to cause reduced 
motivation for work, and longer time required for visual search tasks. Therefore, 
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f u r t h e r  i m p a c t s  o n  m o o d s  a n d  a g g r e s s i o n  b e h a v i o r  c a n n o t  b e  e x d u d e d  (cf. Hom
b u r g  & M a t t h i e s ,  1998, p. 1 1 0 ) .  I n  p u b l i c  b u i l d i n g s ,  c a r e  m u s t  b e  t a k e n  t o  a v o i d  
a n n o y i n g  o d o r s .  Schools a r e  p u b l i c  b u i l d i n g s ,  a n d  call f o r  t h e  s a m e  h y g i e n i c  s e n 
sitivity. 

3 . 1 0 . 2  W a l l s  
D i s t i n c t i o n s  m u s t  b e  m a d e  b e t w e e n  e x t e r i o r  a n d  i n t e r i o r  walls. In a d d i t i o n  t o  
p o s s i b l e  l o a d - b e a r i n g  f u n c t i o n s ,  e x t e r i o r  walls s e r v e  as d i n l a t e  p r o t e c t i o n .  They 
m u s t  s h e l t e r  t h e  i n t e r i o r  f r o m  rain, c o l d  a n d  h e a t ,  frost, s t r o n g  w i n d s ,  excessive 
s o l a r  r a d i a t i o n ,  r e s i s t  i n t e r i o r  h u m i d i t y ,  a n d  s t o r e  h e a t .  I n  a d d i t i o n  t h e y  h a v e  t o  
provide n o i s e  protection. For exterior walls, the choices are between: 

s o l i d  o n e - s h e l l  walls, 
d o u b l e  o r  m u l t i - s h e l l  walls 
walls c o n s i s t i n g  o f  f r a m e  a n d  s h e l l s  (Pott, ' 9 9 3 ,  p. 54). 

Solid s i n g l e - s h e l l  ( h o m o g e n e o u s )  walls h a v e  t h e  a d v a n t a g e  o f  n o t  o n l y  p r o v i d 
i n g  t h e r m a l  i n s u l a t i o n  b u t  a l s o  s t o r i n g  h e a t .  T h e y a r e  s i n l p l e ,  u s u a l l y  i n e x p e n 
sive t o  b u i l d  a n d  n o t  v e r y  s u s c e p t i b l e  t o  d a m a g e .  For s u m  walls, wood, b r i c k  o r  
l i g h t  ( a e r a t e d )  c o n c r e t e  a r e  t h e  m a t e r i a l s  o f  choice. I n  walls w i t h  m u l t i p l e  shells, 
t h e  d i f f e r e n t  layers - u s u a l l y  o u t e r  skin, i n s u l a t i o n ,  i n n e r  s k i n  ( w i t h  v a p o r  b a r 
r i e r  m e m b r a n e s  b e t w e e n  t h e  layers), c a n  b e  c o n s t r u c t e d  w i t h  t h e  m o s t  a p p r o p r i 
a t e  m a t e r i a l  f o r  e a c h  o f  t h e  r e s p e c t i v e  f u n c t i o n s .  For walls w h e r e  l o a d - b e a r i n g  
p o s t s  a n d  f r a m e s  a l t e r n a t e  w i t h  t h e  infill skin, c a r e  m u s t  b e  t a k e n  t o  avoid t h e r 
m a l  b r i d g e s  a n d  cracks b e t w e e n  t h e  d i f f e r e n t  m a t e r i a l s  t h a t  c o u l d  l e t  h u m i d i t y  
p e n e t r a t e  i n t o  t h e  i n t e r i o r .  I n  all e x t e r i o r  walls, t h e  r e q u i r e d  m a r a c t e r i s t i c s  f o r  
t h e r m a l  i n s u l a t i o n ,  h u m i d i t y  b a r r i e r ,  p r o t e c t i o n  a g a i n s t  s o l a r  r a d i a t i o n ,  t h e r m a l  
s t o r a g e ,  w i n d  r e s i s t a n c e  a n d  so o n  have t o  b e  c a r e f u l l y  m a t m e d  t o  t h e  local cli
m a t e  a n d  o t h e r  c o n d i t i o n s  ( s u m  as e a r t h q u a k e s )  a n d  e x e c u t e d  w i t h  a p p r o p r i a t e  
care. This is t h e  p r o f e s s i o n a l  t a s k  o f  t h e  a r m i t e c t .  I n  m o s t  c o u n t r i e s  t h e r e  a r e  
g o v e r n m e n t a l  r e g u l a t i o n s  c o v e r i n g  t h e s e  a s p e c t s  w h i c h  o f  c o u r s e  m u s t  b e  m e t .  

With r e s p e c t  t o  i n t e r n a l  walls a n d  p a r t i t i o n s ,  d i s t i n c t i o n s  m u s t  b e  m a d e  be
t w e e n  l o a d - b e a r i n g  walls a n d  n o n - l o a d  b e a r i n g  walls t h a t  m e r e l y  p r o v i d e  v i s u a l  
a n d  a c o u s t i c  s e p a r a t i o n  b e t w e e n  Toams, w i t h  a c o u s t i c  s e p a r a t i o n  u s u a l l y  requir
i n g  m o r e  a t t e n t i o n .  Special p r o v i s i o n s  f o r  t h e r m a l  i n s u l a t i o n  a r e  n o t  necessary, 
b u t  j u s t  like t h e  e x t e r i o r  wall, t h e  i n t e r n a l  p a r t i t i o n  a r e  o f t e n  e x p e c t e d  t o  s t o r e  
h e a t  a n d  a b s o r b  h u m i d i t y ;  g a s e s  a n d  o d o r s  so as t o  c r e a t e  a g o o d  d i m a t e  i n  t h e  
r o o m s  (ibid. p. 50). 
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The h e a v i e r  a wall, t h e  b e t t e r  i t  c a n  a b s o r b  n o i s e ;  h o m o g e n e o u s  m a s s i v e  b r i c k  o r  
l i m e s t o n e  walls a r e  b e s t  s u i t e d  f o r  t h i s  p u r p o s e .  

A h e a l t h y  m i c r o d i m a t e  i n  t h e  r o o m s  d e p e n d s  n o t  o n l y  o n  t h e  choiee 
o f  b u i l d i n g  m a t e r i a l s  b u t  a l s o  o n  t h e  t r e a t m e n t  o f  t h e  wall surface: s t u c c o  
a n d  p a i n t .  Wall s u r f a c e s  s h o u l d  n o t  b e  h e r m e t i c a l l y  s e a l e d  b u t  r e m a i n  a b l e  t o  
' b r e a t h e ' ,  t h a t  is, a b l e  t o  a b s o r b  h u m i d i t y  a n d  gases; t h e y  s h o u l d  n o t  give off t o x i e  
gases, b e  e l e c t r o s t a t i e a l l y  n e u t r a l ,  a n d  elastie. I n  c e r t a i n  h o t - d r y  d i m a t e s ,  a d o b e  
is a v e r y  a p p r o p r i a t e ,  i n e x p e n s i v e ,  n a t u r a l a n d  h e a l t h y  m a t e r i a l  f o r  walls (Scl1il
Iberg & K n i e r i e m e n ,  1996). I n  p u b l i c  b u i l d i n g s  espeeially, s y n t h e t i e  s t u c c o  m a t e 
rials s h o u l d  b e  avoided. They a r e  i n a p p r o p r i a t e  f r o m  t h e  p o i n t  o f v i e w  o f  h e a l t h y  
b u i l d i n g  a n d  r e q u i r e  e x t r e m e  care i n  e x e c u t i o n ;  m i s t a k e s  (cracks) will l e a d  t o  
t h e  f o r m a t i o n  o f  t o x i c  m o l d s ,  a n d  c o n s t i t u t e  h e a l t h  a n d  e n v i r o n m e n t a l  h a z a r d s  
f r o m  p r o d u c t i o n  t o  d e m o l i t i o n  a n d  disposal. 

3 . 1 0 . 3  Floors 
T h r o u g h o u t  t h e  day; t h e  p a r t  o f  b u i l d i n g s  w i t h  w h i e h  p e o p l e  c o m e  i n t o  m o s t  
f r e q u e n t  c o n t a c t  are t h e  floors. Therefore, a t t e n t i o n  m u s t  b e  d i r e c t e d  n o t  o n l y  
t o  t h e  c r i t e r i a  " p l e a s a n t ,  h e a l t h y  a n d  b e a u t i f u l "  b u t  a l s o  t o  cl1aracteristies sucl1 
a e l a s t i c i t y ,  t h e n n a l  b e h a v i o r ,  n o i s e  g e n e r a t i o n  f r o m  walking, a n d  e l e c t r o s t a t i c  
b e h a v i o r .  M a n y  h e a l t h  p r o b l e m s  s u c l 1 a s  allergies a n d  colds a r e  c a u s e d  b y  i n a p 
p r o p r i a t e ,  cold f l o o r i n g  m a t e r i a l s .  

The m o s t  i m p o r t a n t  f l o o r i n g  m a t e r i a l s  (ibid., p. 78) are: 
s t o n e  a n d  t i l e  
w o o d  
t e x t i l e s  (carpet) 
p l a s t i c  (e.g., vinyl) 
l i n o l e u m  - cork. 

There a r e  a d v a n t a g e s  a n d  d i s a d v a n t a g e s  a s s o e i a t e d  w i t h  e a c h  o f  t h e s e ,  s o  i t  is 
n e c e s s a r y  t o  g a t h e r  a d e q u a t e  i n f o r m a t i o n  b e f o r e  d e e i d i n g  whicl1 m a t e r i a l  is t h e  
m o s t  a p p r o p r i a t e  f o r  t h e  r e s p e c t i v e  b u i l d i n g  task. To s e n s i t i z e  t h e  f e e t  i t  is rec
o m m e n d e d  t o  avoid m o n o t o n y  a n d  v a r y  t h e  flooring m a t e r i a l s  t h r o u g h o u t  t h e  
b u i l d i n g .  

The f l o e r  is t h e  m o s t  i n l p o r t a n t  c o n t a c t  s u r f a c e  t o  t h e  body, v i a  t h e  soles. 
T h e s e  are t h e  key r e c e p t o r s  f o r  t h e  c e n t r a l  n e r v o u s  s y s t e m .  S m o o t h  u n s t r u c t u r e d  
floers d o  n o t  s e n s i t i z e  t h e  n e r v e s  (Busmann, p e r s o n a l  c o m r n u n i e a t i o n ,  June 7, 
2005; cf. Kükelhaus, 1984). In o u r  o p i n i o n ,  w o o d  f l o e r s  a r e  a g o o d  choiee f o r  m o s t  
p u r p o s e s .  
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T h e y  s t i l l  h a v e  a f a v o r a b l e  p r i e e - p e r f o r m a n c e  r e l a t i o n ,  as a n a t u r a l ,  b i o l o g i c a l  
m a t e r i a l ,  w i t h  g o o d  a b s o r p t i o n  a n d  d i f f u s i o n  p r o p e r t i e s  w h i c h  c o n t r i b u t e  t o  a 
f a v o r a b l e  m i c r o c l i m a t e .  Wood f l o o r s  a l s o  a r e  c o n s i d e r e d  l e s s  f l a m m a b l e  a n d  d o  
n o t  p r o d u c e  a l o t  o f t o x i c  f u m e s  i n  c a s e  o f f i r e  (cf. P o t t ,  ' 9 9 3 ,  pp. 7 8 - 7 9 ) .  
W a l d o r f  s c h o o l s  f e a t u r e  w o o d  floors. We h a v e  s e e n  s u c h  f l o o r s  i n  d a s s r o o m s  a n d  
d e t e r m i n e d  t h a t  t h e  w o o d  floors give t h e  r o o m s  g r e a t e r  w a r m t h .  We d o  n o t  k n o w  
o f  a n y  s t u d i e s  o f  t h e  r e l a t i o n s h i p  o f f l o o r i n g  m a t e r i a l s  t o  well-being. b u t  we t h i n k  
t h a t  t h e  c h o i e e  o f  f l o o r i n g  m a t e r i a l  d o e s  m a k e  a d i f f e r e n c e  i n  p e o p l e ' s  well-being. 

3.10.4 Decks a n d  C e i l i n g s  
Decks a n d  c e i l i n g s  d o n ' t  j u s t  s e r v e  t h e  p u r p o s e  o f  c a r r y i n g  a n d  d i s t r i b u t i n g  
l o a d s ,  b u t  also t o  m i t i g a t e  n o i s e  ( m a i n l y  i m p a c t  n o i s e  f r o m  walking) a n d  p r o t e c 
t i o n  f r o m  h e a t  l o s s  a n d  h u m i d i t y .  I n  Germany; t h e  s t a n d a r d  d e c k i n g  c o n s t r u c 
t i o n  is t h e  r e i n f o r c e d  c o n c r e t e  slab, w h i e h  d o e s  i t  s t r u c t u r a l  j o b s  w i t h  r e l a t i v e l y  
s m a l l  t h i e k n e s s ,  is f i r e - r e s i s t a n t  a n d  n o t  s u s c e p t i b l e  t o  h u m i d i t y  (pott, ' 9 9 3 ,  p. 
71). B u t  r e i n f o r c e d  c o n c r e t e  s l a b s  a r e  n o t  n e e d e d  i n  m o s t  cases. T h e y  h a v e  s e v e r a l  
d i s a d v a n t a g e s  s u c h  as a l o n g  c u r i n g  a n d  d r y i n g  p e r i o d ,  p o o r  a b i l i t y  t o  r e g u l a t e  
h u m i d i t y ,  a n d  a r e  h e l d  t o  i n t e r f e r e  w i t h  t h e  n a t u r a l  r a d i a t i o n  a n d  m a g n e t i c  field 
o f  t h e  e a r t h  (ibid., p. 71). 

3.10.5 Energy C o n s e r v a t i o n  a n d  Economic Aspects 
O t h e r  t h a n  a few e a r l i e r ,  f a r s i g h t e d  p i o n e e r i n g  p r o j e c t s ,  s e r i o u s  s t e p s  t o w a r d s  e n 
e r g y  c o n s e r v a t i o n  w e r e  o n l y  s t a r t e d  i n  G e r m a n y  a f t e r  t h e  s o - c a l l e d  o i l  s h o c k  o f  
1973 (Eissler & H o f f m a n n ,  1988, p. 18). P r o v i s i o n s  f o r  e n e r g y  c o n s e r v a t i o n  m u s t  
b e g i n  w i t h  t h e  p l a n n i n g  o f  h o u s e s  a n d  p u b l i c  f a c i l i t i e s .  The f o l l o w i n g  a s p e c t s  a r e  
c o n s i d e r e d  s u i t a b l e  c o n d i t i o n s  for a c h i e v i n g  m i n i m a l  e n e r g y  c o n s u m p t i o n :  

o r i e n t a t i o n  o f t h e  b u i l d i n g  t o  t h e  s u n  
a v o i d i n g  t h e r m a l  b r i d g e s  i n  t h e  e x t e r i o r  s k i n  
u s e  o f  t h e r m a l  i n s u l a t i o n  g l a s s  so as t o  a c h i e v e  a h e a t  t r a n s f e r  c o e f f i c i e n t  o f  
a t  m o s t  1.5 W/(m2K) 
few w i n d o w s  f a c i n g  away f r o m  t h e  s u n  ( n o r t h  i n  n o r t h e r n  h e m i s p h e r e )  
i n s u l a t i n g  s h u t t e r s  
a p p r o p r i a t e  o r i e n t a t i o n  o f  s p a c e s  t o w a r d s  t h e  s u n  
c o n s i d e r a t i o n  o f  d i f f e r e n t  t e m p e r a t u r e  z o n e s  i n  t h e  b u i l d i n g  
c o n t r o l l e d  v e n t i l a t i o n  w i t h  h e a t  r e c o v e r y  
a s  m u c h  a s  f e a s i b l e ,  c o n s i d e r a t i o n  o f  s o l a r ,  w i n d ,  o r  g e o t h e r m a l  e n e r g y  ( P o t t  

' 9 9 3 ,  p.s8). 
c a r e f u l  c a u l k i n g  o f  i n s u l a t e d  c o n s t r u c t i o n  t o  a v o i d  d r a f t  - i n s t a l l a t i o n  o f  e f 
f i c i e n t  h e a t i n g  a n d  c o o l i n g  e q u i p m e n t .  
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All h o t  w a t e r  p i p e s  a n d  b o i l e r s  a n d  w a t e r  h e a t e r s  s h o u l d  b e  p l a c e d  i n s i d e  t h e  
t h e r m a l  s k i n  o f  t h e  b u i l d i n g  t o  save h e a t i n g  c o s t s  ( S t o J o u r n a i  2 / 9 9 ,  p. 3). E n e r g y  
c o s t s  o f b u i l d i n g  o p e r a t i o n  c a n  always b e  k e p t  t o  m o r e  f a v o r a b l e  levels, t h e  m o r e  
c o m p a c t  t h e  b u i l d i n g  f o r m .  

11Ie p u b l i c  s h o u l d  b e  m o t i v a t e d  t o  b e t t e r  e n e r g y  c o n s e r v a t i o n .  I n c e n t i v e s  f o r  
i n v e s t i n g  i n  e n e r g y - c o n s e r v i n g  b u i l d i n g  s h o u l d  b e  p u t  i n  place. "The i n t r o d u c 
t i o n  o f  e n e r g y  c o n s u m p t i o n  figures i s  a s t e p  forward. T h e s e  n u m b e r s  m e a s u r e  
t h e  a c t u a l ,  c l i n l a t e - d e - p e n d e n t  e n e r g y  u s e  p e r  s q u a r e  m e t e r  o f  f l o o r  a r e a .  11Ieir 
u s e  s h o u l d  b e  m a d e  m a n d a t o r y  as a n  ' e n e r g y  p a s s '  t o  p r o v i d e  i n c e n t i v e s  f o r  re
d u c t i o n  o f  e n e r g y  u s e  a n d  c o n t r o l  o f  h e a t i n g  e q u i p m e n t  a n d  u s e r  b e h a v i o r .  11Ie 
e n e r g y  u s e  f i g u r e s  p r o v i d e  t h e  n e e d e d  i n f o r m a t i o n  f o r  t h i s .  E n e r g y  p a s s e s  a r e  t h e  
key v e h i c l e  f o r  t h e  i n l p l e m e n t a t i o n  o f  t h e  n e w  e n e r g y  c o n s e r v a t i o n  l e g i s l a t i o n  
EnEV (Energie Depecl1e Nr. 3, ' 9 9 9 ,  p. 26). 

Ecological a s p e c t s  f o r  e n e r g y  c o n s e r v a t i o n  i n  b u i l d i n g s  w e r e  d i s c u s s e d  
above. The f o l l o w i n g  are s o m e  o t h e r  e c o l o g i c a l  m e a s u r e s  t h a t  c a n  c o n t r i b u t e  t o  
c r e a t i n g  scl100ls a s  e c o l o g i c a l l e a r n i n g  e n v i r o n m e n t s :  

a c t i v e  a n d  p a s s i v e  u s e  o f  s o l a r  e n e r g y  
s o i l  p r o t e e t i o n  - r e d u c i n g  i m p e r m e a b l e  s u r f a c e s  t o  i m p r o v e  r e t e n t i o n  a n d  
a b s o r p t i o n  o f  r a i n  w a t e r  i n t o  t h e  soil; u s e  o f  r a i n  w a t e r  
r e u s e  o f  " g r a y  w a t e r "  
u s e  o f  s o d d e d  r o o f s  
ecological h e a t i n g  tecl1nology - u s i n g  w o o d  chips, p e l l e t s ,  soil t e m p e r a t u r e  
s e p a r a t i o n  a n d  r e c y c l i n g  o f  d i f f e r e n t  w a s t e  m a t e r i a l s ,  c o m p o s t i n g  (cf. Mau
r e r  & M a u r e r ,  2003). 

3 . 1 0 . 6  D e s i g n  o f  O U t s i d e  A r e a l ,  Scl1001 G r o u n d s  
Every n e w  b u i l d i n g  c o n s t i t u t e s  a d r a s t i c  i n t e r v e n t i o n  i n t o  n a t u r e  w h i c h  c a n  o n l y  
b e  p a r t i a l l y  r e m e d i e d  b y  m a s s i v e  r e p l a n t i n g .  w i t h  h e d g e s ,  t r e e s  n a t u r e  m e a d o w s ,  
flowers a n d  v i n e s .  P l a n t s  n e a r  o r  o n  b u i l d i n g s  b r i n g  m a n y  a d v a n t a g e s :  

t h e y  b u f f e r  c l i m a t i c  v a r i a t i o n s  
t h e i r  s h a d e  p r e v e n t s  e x t r e m e  h e a t i n g  u p  o f  b u i l d i n g s  a n d  s t r e e t s .  
t h e y  c l e a n s e  t h e  a i r  o f  d u s t  a n d  o t h e r  i m p u r i t i e s ;  
t h e y  i n c r e a s e  h u m i d i t y  as weil as o x y g e n  c o n t e n t  o f  t h e  a i r  
t h e y  o f f e r  a h a b i t a t  f o r  b i r d s ,  b u g s ,  b u t t e r f l i e s  a n d  i n s e c t s ,  whicl1 m a y  b r i n g  
c h i l d r e n  a b r o a d e r  e x p e r i e n c e  o f  n a t u r e  
t h e y  c o n t r i b u t e  t o  t h e  p r o t e c t i o n  o f  t h e  b u i l d i n g  a n d  a r e  a n  e f f e c t i v e  a n d  
e c o n o m i c a l  s u n  s c r e e n  (Pott, ' 9 9 3 ,  p p .  193-199). 
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These advantages must, in fairness, be balanced against some disadvantages that 
might be more critical in some countries than others. In areas affected by ter-
mites, plants near the house increase the danger of infestation. Vines are poten-
tially damaging to some forms of exterior skin, they can enter cracks and later 
expand, breaking material and allowing insects and humidity to enter. 

Deciduous trees provide effective protection from the sun in the summer, 
especially near windows facing the midday sun, while allowing warming sun 
rays to enter the building during winter months (ibid., p. 193). 

Plants don’t just provide protection from the sun but also from wind. Where 
there is no vegetation nearby, strong winds can severely cool down buildings and 
lead to increased energy consumption. “Besides these obvious (functional and 
economic) advantages we should not forget that plants also contribute to spiri-
tual well-being” (ibid., p. 149). 

To achieve the best possible results in landscaping school grounds, the de-
sign should best be carried out in the form of a project. Plants must be chosen 
in relationship to the areas where they will grow. In many cases, fences can be 
omitted by instead planting living boundaries in the form of hedges. To improve 
the experience of nature for children during recess, it would be great if space 
could be found for a pond or wetland area. Each class should be given its own gar-
den plots; this would lead to a better understanding of natural ecological cycles. 
But not only planting should be considered for school grounds. There should be 
zones for encounter that support social togetherness. For this, seating might be 
appropriate that students have produced in workshop classes. Children must 
have the opportunity and space for movement during the breaks. This might not 
only involve basketball courts and soccer fields but also the kind of playground 
equipment designed for children by Hugo Kükelhaus. It is essential that such 
spaces are created with the involvement of the children themselves; they also 
should be actively involved in their care and maintenance. 

In the literature (Winkler, 1999), six different functions of exterior areas in 
schools are distinguished, each with their own spatial requirements: 

1.  Space for movement. Spatial requirement: play areas with equipment, play 
landscapes and building playgrounds; 

2.  Free play areas. Spatial requirement: Areas unsupervised by teachers; no 
playground equipment that mandates play; multifunctional spaces; 

3.  Rest and regeneration areas. Spatial requirement: quiet, remote areas that 
can serve as retreat and observation spaces, visually appealing spaces with 
flowers;

3 – The School of the Future: Conditions and Processes 
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4.  Contact and meeting spaces; social learning space. Spatial requirement: clas-
sical meeting spots. Not organized according to age groups but function; 
possibilities for redesign. 

5.  Space for experiencing nature. Spatial requirement: areas with many differ-
ent plants and wildlife, wetland areas, nature trails, school garden; natural 
areas without museum character; 

6.  Instruction areas. Spatial requirement: Stimulating and varied open air ar-
eas suitable for teaching. 

3.10.7 Environmental Education 

In Germany, environmental education is now recognized as a basic component 
of a future-oriented education. This was not always the case. There has been a 
growing interest in this topic only since the 1970s. Research indicates that knowl-
edge about nature and the environment is conveyed more effectively by schools 
than through mass media or parents (cf. Eulefeld, 1996, p. 657). “Only when chil-
dren come into early intensive contact with nature, will they become actively 
engaged in the protection and conservation of natural life resources later on” 
(Umwelt Journal 21/99, p. 38; Buddensiek, 1992). “School as learning and living 
space can promote the acceptance of new forms of perception, thinking and ac-
tion” (Deutsche Gesellschaft für Umwelterziehung [German Society for Environ-
mental Education], 1995, p. 24.) 

In recent years, much progress has been achieved in environmental educa-
tion in schools. But there is still much to be done to further open up the road 
from theory toward practice. We have the knowledge; now action is needed. To-
day, practices such as recycling are common in almost all schools, rainwater is be-
ing collected and reused for irrigation of flower beds. “The school is a rich space 
for experience in which new behavior patterns can be practiced and become firm 
habits for the future” (ibid., p. 24). Precisely for that reason, all schools should of-
fer more opportunities for responsible environmental behavior. Environmental 
education should be firmly anchored in the educational mission and in the cur-
riculum of schools. 

The decisive question is, however, how instructional practices can be rede-
signed so as to accommodate the full, cross-disciplinary, practice- and action-ori-
ented challenge of environmental education. Today, it is offered on a more or less 
regular basis only in some subject areas: in biology, chemistry, geography more 
so than in physics, religion, technology/trade instruction, economics and politics 
and home economics. But specific methods such as cross-disciplinary investiga-
tions and independent study by students are still relatively rare (Eulefeld, 1996, 
p. 657). 

Rotraut Walden
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Students today come into contact with the topic of environmental protection 
primarily through team projects or project weeks. But this is not sufficient; a 
more practice-oriented approach to motivating them is needed. Topics such as 
“climate,” “rain forest destruction,” “ozone,” “water pollution,” and the like can 
be conveyed through direct experience only in rare cases. They must be made 
transparent, their problems should not be relativized but presented and demon-
strated with factual competence. In this, cooperation with environmental pro-
tection centers would be desirable, and considerable commitment on the part 
of teachers is needed. Environmental education is an irreplaceable component 
of a proactive environmental policy. Appropriate educational concepts must be 
developed, so as to allow information, enlightenment and education to play their 
central role in supporting sustainable development and human ability to solve 
environmental and development problems in a coordinated and timely fashion. 
These ideas are so important that they should guide the planning of new schools 
both from an educational as well as the architectural point of view. Environment 
should be seen as not “out there” but actually “our world.” 

3.11  Organizational Aspects 

At the occasion of inauguration of a new school and the handing over the key by 
the architect, various instructions for its use and operation may be discussed: 
how windows are to be opened, how to operate the blinds and the ventilation 
equipment; the various entries and exits and access to specialty rooms. Issues 
of fire safety and provisions for security may be praised as exemplary solutions. 
But all that has nothing to do with the real acceptance of the building. 

For genuine acceptance by the users, the key aspects are the pleasant and 
livable character of the spaces, their friendly and welcoming atmosphere, the ap-
pealing color scheme, the renunciation of monotonous linearity of the building, 
and the smooth organization of the daily routines. Of course the above aspects 
are important, but they should not be so predominant as to result in overwhelm-
ing signage and regimentation of every little detail. To become familiar with a 
place means to explore, to get to know, to accept, to feel at home in it. If children 
are to spend more than 1,000 hours a year in a building, familiarity does not 
have to be achieved with excessive signage. Reserved symbolic signage, arranged 
exploration tours, including introduction to proper behavior in case of fire or 
emergencies can all be done in reality-oriented ways appropriate to children. 
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3.11.1 Ease of Access 

There are several aspects that must be considered with respect to access and ori-
entation in a school. They involve on the one hand the layout and placement of 
entrances and staircases, and the provision of signage and symbols for orienta-
tion on the other. Both will facilitate student orientation in the building, avoid-
ing stress and increasing well-being. Where we know our way around, we feel at 
home and safe. 

3.11.2 Placement of Entrances, Staircases, and Specialty Rooms 

The educational innovation of teaching children with various disabilities to-
gether with those without disabilities is by now taken for granted as the stan-
dard practice for the future. In some states, this integration has been mandated 
by law. But it requires that all spaces in schools must be easily accessible to all; 
ramps and elevators must be provided so that nobody will be excluded from ac-
cess to any space. 

Entrances should be easily recognizable, visible, and covered. If there are 
several entrances, these must be identified appropriately. To enable access for 
people in wheel-chairs, the doors must be wide enough and equipped with auto-
matic door openers or easily operated sliding doors. These considerations do not 
imply that there should be no more staircases in schools. According to Kükelhaus 
it is especially the damaged organ or limb that should be exercised, as much as 
the nature of the damage or disability permits. 

Stairs are important in all schools. Hugo Kükelhaus emphasizes this when 
he says: “It is difficult for children to keep from hopping and skipping when they 
walk. And they love to run up and down the stairs. Their life, life in general, is 
three-dimensional movement. But in schools, the children are forced to behave 
like crawling animals, in one or two dimensions! Half of any school; any educa-
tional buildings, should consist of stairs. Learning and teaching are sequences of 
steps” (Münch, 1998, p. 69). The architectural concept reveals the placement of 
stairs. Likewise, the placement of specialty rooms is a decision for the architect 
and the future users. There are no universally valid rules for this, nor are there 
any studies about positive or negative consequences of certain arrangements. 
In our examples we describe several schools that have exemplary classrooms at 
ground level, with barrier-free access to the outside and where specialty rooms 
are accessible via ramps – for example the Protestant Comprehensive School 
Gelsenkirchen. In the multi-story core, an elevator for people with disabilities is 
a matter of course. 
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3.11.3 Signage and Wayfinding

A criterion for assessing the quality of environments is the ease or difficulty of 
orientation and wayfinding. This is facilitated on the one hand by our sense of 
orientation and on the other hand by well visible signage. But the key factor in 
buildings is the clarity of the architectural arrangement of spaces, hallways, exit 
routes and zones. Signage must be seen as necessary mainly to the extent this 
clarity of the architecture is lacking. The more familiar people are with their 
building or environment, the more intensively they develop mental representa-
tions of the spatial relationships between its components. 

Orientation in schools means easily visible signs and orientation aids that 
help students, teachers, and other users to easily find their way in complexes that 
often consist of several buildings and wings. Signage can be of crucial importance 
especially in emergency situations. It means not only the identification of every 
room and its purpose, but especially the marking of emergency routes and ex-
its which can be of lifesaving importance. Signage should help new students find 
their way around quickly and become familiar with the building so as to feel at 
home there sooner. But the current trend takes a different direction, based on 
the idea that students should devote some effort to exploring their school house. 
This was the intention of the architect of the Heinz-Galinski School in Berlin-
Grunewald, Zvi Hecker. He created labyrinthine sequences of spaces with curved, 
cavelike passages (called “snakewalks” by the children) “which makes curiosity, ex-
ploration, and discovering it an adventurous challenge in this little autonomous 
town” (Weachter-Böhm, Internet 1996, keyword: Heinz-Galinski Schule). Whether 
this approach is appropriate for children in emergency situations is something 
we can only hope will not have to be learned in the test of a real emergency. 

3.11.4 Safety and Security 

“Security” is a wide concept used not only to describe and explain the man-
environment relation, but also for the purpose of characterizing environments 
(Flade, 1998, p. 60). In the following, “safety” will be used to discuss building, 
technical and environmental aspects related to the prevention of accidents. “Se-
curity” will be used in connection with the occurrence of aggressive and crimi-
nal behavior, robberies and the like. An environment, a building or building part 
such as a railing is said to be secure if there are few crimes and robberies occur-
ring there. An area is considered safe if there are technical provisions for user 
protection against fire or earthquakes, for example. As part of his framework of 
33 essential design principles for school design, Lackney (2000) proposes to sep-
arate the movement zones of children and pedestrians from those for vehicles 
and delivery. 
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These considerations are also mandated by governmental regulations for school 
construction. Ignoring or violating these in planning buildings can have fatal 
consequences. The lives of users are recklessly put at risk. Safety provisions range 
from the choice of building materials to the installation of fireproof doors and 
emergency exits and stairs. These items must be easily recognizable and clearly 
marked. 

The objective safety of a place or area can be measured by means to the ac-
cident and crime statistics. But the objective facts and subjective impressions do 
not always match (ibid., p. 60). Safety regarding man-environment relations in-
volves the objective likelihood of accidents and crimes, the perception by users 
of the environment as a safe or unsafe one, and the attitude of users towards 
their environment. A person who is convinced of the safety of the environment 
has confidence in it. According to McKechnie (1977) this implies a general open-
ness and sensitivity toward the surroundings, and confidence in one’s ability to 
find one’s way around in the environment, in addition to the feeling of being 
protected. 

3.12  After-Hours Use of Schools 

After-hour use means that schools are not just open for the regular daily users, 
but also for others. Schools and school grounds can be put to a variety of uses by 
the local and regional community. 

3.12.1 Opening the School to the Community 

What does “opening the school” mean? Three interpretations are possible: “For 
one it could mean to open the instructional process to the individual activity and 
independent work of each student. Secondly, to open the instructional process, 
reorganize it in terms of crossing boundaries between disciplines and subjects, 
in terms of projects that are integrated into a differentiated school life. The third 
concern is to open the school to the community. This should not be a one way 
street! It should not just consist of the occasional field trip or orientation visit, or 
an internship experience, but also inviting experts, parents, politicians, alumni 
back into the school for discussions, to participate in projects, and on the whole 
enrich and enliven the instruction” (Meyer, 1989, p. 420; cf. 1999). 

When the results of teaching and projects get back to the public, students 
and teachers alike will earn criticism and praise. New possibilities are opened up. 
With successful work, the school can become involved in public discourse about 
issues like environmental policy, working for peace, local politics, cultural issues, 
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sister city partnerships and so on (ibid., p. 420). It was shown in many such proj-
ects that this is possible and does not have to lead to a party-politically uniform 
society. The learning goal is to have students themselves contribute to create the 
public sphere. 

But the concern is not only for students to be able to present their activities 
to the public, but that the community should be given the opportunity to use the 
school facilities for events and activities in the evenings and holidays. The school 
should not only be a place for learning but an open house where everybody can 
feel at home. 

3.12.2 Inclusion of Community and Educational Institutions 

The opening of the school brings about entirely new connections to the com-
munity. Many principals have succeeded in persuading local sports clubs to offer 
special instruction and event s for their sports in schools. Adult education course 
are offered, which include computer instruction, swimming lessons, typing and 
shorthand, as well as foreign languages. The school yard as well should not only 
serve the students during breaks between classes but be available in after school 
hours as an attractive play area (Flade, 1998). For example, on the grounds of the 
Waldorf school in Cologne, the students themselves built half pipes for skate-
boarding and inline skating, which now are used not only by students of the 
school but by youths from the surrounding community. This not only facilitates 
the formation of new friendships and acquaintances but also counteracts van-
dalism by outsiders. 

Open paved areas in the school yard can be marked to form a bicycling track. 
This enables children to use their bikes in their free time in a safe area. 

The school grounds should be a place where young and old can meet and cel-
ebrate. Assembly halls or auditoriums of schools should be used for community 
events as well. Only through such processes with the school be integrated into 
the community. 

3.12.3 Adult Education Centers 

In Germany, the number of children has been sinking steadily in recent decades: 
“in more than 50% of German families, children grow up as only children with-
out siblings” (Der Spiegel Nr. 35, 1994, p. 41). This fact suggests that in planning 
schools, the possibility of future changes of use of the spaces should be included 
in the consideration. In other words, the schools should have flexible spaces that 
can be used for different purposes not only currently (different uses within the 
school) but entirely different uses at some future time. Economic reasons sup-
port “current” multifunctional uses: different uses may help in covering operat-
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ing costs, but also reduce the need for constructing several facilities for almost 
identical purposes. 

Schools are the ideal venue for evening courses of adult education. After all, 
why should parents and other adults not use the spaces where children learn 
during the day to pursue the same activity in the evenings? Of course, the library, 
school kitchen, work-shops, computer and media labs, and archives are used for 
such events. In many places the “Open Channel” has taken up work in schools 
and enjoys lively attendance. In this way, children and adults have a common 
house serving the same purpose of lifelong learning. 

School resources working in this way for public communication centers also 
increase participation and engagement of the public in local affairs (Lackney, 
2000). The hallmark of future schools will be their service character with empha-
sis on inviting, lingering, learning, taking part. 

3.13  Conclusion 

Perhaps we will never achieve the school of the future, because something always 
could be done better. In this chapter we discussed a number of spatial conditions 
that have considerable significance for the design and remodeling of schools. 
Color scheme, proper lighting, a good room temperature and ventilation, con-
trol of noise and good acoustic conditions, as well as appropriate furniture all 
contribute to the well-being and motivation to learn in students, teachers, and 
other users. 

Schools as public buildings are used by many people of different age groups. 
It is therefore important to find design solutions that take the concerns of all af-
fected users into account. This is not an easy task, and it is therefore advisable to 
seek the help of experts to create a harmonious, friendly and pleasant learning 
atmosphere. 

We also tried to describe processes and needs that are important for the well-
being and social interaction of users. User identification with the school house 
is extremely important. The condition of identification is participation in the 
decision-making so that personal concerns are considered. Only then can users 
feel at home in the building, and aggression and vandalism are not given the 
chance to spread. 

User design and appropriation by students is essential. These processes give 
students the opportunity to interact more directly with their learning environ-
ment and to identify with it. This not only increases well-being but also motiva-
tion to learn and perform. 
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The possibility of having areas of privacy into which users can retreat is also 
important. While the class community as a group has this opportunity in the 
form of the classroom, the need of individual students to occasionally retreat 
into a more private sphere has not received sufficient attention. While obviously 
students cannot be given their own room, it should be possible to provide small 
niches or galleries that offer partial privacy. It was also shown that the architec-
ture of the building, inside as well as outside, is significantly influencing later 
different uses. Organizational aspects such as the arrangement of spaces, move-
ment routes especially for emergency evacuation, signage and safety provisions 
influence the impression of the school. 

Ecological considerations should find special consideration in school design, 
since this determines the health conditions of the building. Building materials 
should be chosen with care; they should if possible be of local origin, environ-
ment-friendly and above all not potential health hazards. Environmental educa-
tion which in Germany is accepted as an integral part of the educational mission 
must be presented in a competent and appropriate manner, supported by the 
spatial design and other resources of the school that reinforce the instruction. 
Future-oriented education also must include expanded forms of instruction 
such as station learning and workshop instruction, where the actions and per-
sonality of each student take center stage. 

After hour uses of school facilities bare becoming more and more impor-
tant. New connections to the community at large are emerging, not only through 
evening course for adult education and special events for adults. The school is 
becoming more attractive not only as a place for learning but as a home for play 
and activities for children in their free time after classes. 

As further sources about school planning we recommend the following sur-
veys: Ahrentzen, Jue, Skorpanich, and Evans (1982); Brubaker, Bordwell, and Chris-
topher (1998), Dudek (2000), Gifford (2002), Gump (1974, 1978, 1991); Hellbrück & 
Fischer (1999); Linneweber (1996); Rivlin & Weinstein (1984); Ströhlein (1998). 

Among other things, these publications attempt to develop frames of ref-
erence and models for environment-behavior relationships in school environ-
ments. Based on numerous studies, Ahrentzen, Jue, Skorpanich, and Evans (1982) 
developed a taxonomy for the study of stress in elementary school settings. In 
the 1970s, avoidance of stress was a prime concern, more so than the support of 
performance and creativity. In many cases, environmental impediments do not 
affect performance directly, but they are reducing satisfaction and well-being. 

The taxonomy of Ahrentzen et al. (1982; cf. Moos, 1979) is based on the con-
cept of “fit” between personal characteristics and environmental features. Ac-
cording to Ahrentzen et al., students are willing to devote more effort to difficult 

3 – The School of the Future: Conditions and Processes 



137

tasks in settings that support their expectations and needs. The concept of “be-
havior setting” by Barker (1968, 1978) was used by Gump (1991) to define the main 
factors of his analysis as physical setting (architecture, interior design ), roles (for 
example learner-teacher), and behavioral programs. Barker is more concerned 
with the synomorphy between the three components. Gifford (2002) mentions 
almost the same relationships between the personal characteristics of learners, 
the physical features of the learning setting and the social-organizational cli-
mate of attitudes and behaviors involved in learning. 

Special studies are concerned with special topics, for example large and 
small schools (Barker & Gump, 1964), open versus traditional schools (Gump, 
1974), “soft classroom” (Sommer & Olsen, 1980), the school and classroom cli-
mate (Anderson, 1982; Arbinger & von Saldern, 1982; von Saldern, 1992), and the 
lab school Bielefeld (Schmittmann, 1985). 
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4 Schools Designed with 

Community Participation 

Henry Sanoff 

Faith in the collective capacity of people to create possibilities and resolve prob-
lems is a centerpiece of a democratic system. Not only do people have the right 
to participate in making the decisions that will affect them, but also their par-
ticipation will improve the effectiveness of the decision-making process (Sanoff, 
2001). A democratic design process in this context would mean having schools 
planned by people who will use them, including educators, parents, students, 
citizens, senior citizens, and members of civic and business organizations. Com-
munities that attempt to involve their citizens in improving education, however, 
face many obstacles. Some people who want to be involved in schools do not 
know where to begin. Others feel too overwhelmed or unprepared. Some feel dis-
connected because they do not have children in school. At the same time, some 
educators fear that if they expand public involvement, parents and others might 
make demands of the schools without considering what they can do to help. 
When community members become a part of a visioning process, they are more 
willing to work together to set goals, solve problems, and, ultimately, provide 
their schools with the kind of ongoing support necessary to make them success-
ful (Sanoff, 2001). At the same time, a re-examination of traditional design and 
planning procedures is required to ensure that participation becomes more than 
confirmation of a professional’s original intentions (Henry, 2000). 

4.1  Benefits of Community Participation 

A strong facility planning process can reap benefits beyond a pleasant environ-
ment. School and community pride as well as faculty morale are raised when the 
facility planning process involves the right questions, the right stakeholders, and 
a clear sense of purpose (Copa & Sutton, 2001). 
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For decades, educational leaders have discussed the components of a successful 
educational program, yet they have regarded the physical setting as an institu-
tional backdrop receiving scant attention. Widespread misconceptions reinforce 
the view that the quality of the school building has no impact on academic per-
formance. Consequently, a gap exists between the educators’ view of improving 
quality and the process of planning schools. Responsive school buildings ought 
to be an expression of the fact that exploration and discovery are important 
parts of obtaining knowledge. Current learning styles and teaching methods sug-
gest the need for a new form of learning environment characterized by differ-
ent activity settings and small-group activities (Lackney, 2000). To obtain and 
maintain educational quality, however, requires changes in the facility planning 
process. 

Educators are beginning to realize that without the support and engagement 
of parents and community leaders at the local level, any attempts at improving 
public schools will ultimately be ineffective. Engagement is when parents and 
community members collaborate in pursuing their own values and visions for 
their children’s future. Parent engagement is more than volunteering their time 
for school activities. They initiate action, collaborating with educators to imple-
ment ideas for reform. Schools provide the place where people of different back-
grounds interact with one another, to listen, to share concerns, to debate and de-
liberate. Parents and community members can initiate conversations that go be-
yond the discussion of surface problems and complaints. Through these conver-
sations, people develop the trust and consensus needed for action (Cortes, 1995). 

In a survey conducted by Dorman (1987), middle grade parents were asked 
to identify the important attributes for a school to be considered inviting and 
friendly for parents and students. One of the common themes among the choices 
for an inviting school is appearance, which includes maintenance, wall colors, 
plants, wayfinding clarity as well as the display of student work. Parents were 
also asked to identify classroom features inviting to their child. The items they 
identified were temperature control, designated student storage, learning cen-
ters, wall colors, and student work on walls. Parents’ survey results stressed the 
use of color and light as those environmental attributes fostering improved stu-
dent behavior and performance (Dorman, 1987). Other research has shown that 
parent involvement in schools leads to improved student achievement, reduced 
absenteeism, decreased delinquency, and reduced dropouts (Howley, 2001). As 
school buildings and classrooms become more welcoming, parent volunteerism 
will change and increase from attending periodic Parent Teachers Association 
(PTA) meetings to active participation. 
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In education, as in other institutional systems, decisions about school facilities 
tend to be made by a few people who are not direct building users, often ignoring 
the direct involvement of teachers and students. Involving a building committee 
alone does not always solve the problem of gaining school-wide support for the 
project once the design work is completed. Only a process that allows for face-to-
face contact between users and those who influence the decisions can result in a 
sense of ownership in the process and project. 

Personal contact between school leaders, teachers, staff, and students in an 
organized school planning process can result in considerable savings in time and 
money, since it provides more relevant information more quickly and efficiently 
than was possible before. Basically, it requires asking simple questions of who, 
what, where, how, and when. Like the manager of a professional sports club, plan-
ning a participation program requires thinking about goals and objectives, about 
options and plays, resources and timing, strategies and performances. And like 
sports, planning for a successful participation program involves a great deal of 
thought and analysis prior to the first public performance. 

Arguments persist that a participatory process requires more of an archi-
tect’s time and consequently would result in higher costs. Nothing could be fur-
ther from the truth. Actually, direct participation through intensive workshops 
requires less time than conventional methods normally used by architects. In-
volving all participants in a planning workshop is more efficient than relying on 
information gathered in a piecemeal fashion over long periods of time. The fol-
lowing case studies illustrate the process and methods of community participa-
tion. 

4.2  Davidson Elementary School as the Center of a Community 

4.2.1 Overview 

Davidson, North Carolina is a small active community that has taken an inter-
est in its facilities and their appearance. Springing from Davidson’s activism, 
its outmoded elementary school was to be replaced as a result of a bond issue 
that provided funds for a new 600-student elementary school. In anticipation 
of their new building, the Davidson teachers had organized, and begun discus-
sions about educational changes they would like to see occur. Recognizing the 
community spirit and interest in the project, the county school planning admin-
istration awarded the contract for the new school to the Adams Group architects, 
because of their experience in working effectively with community groups. The 
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community involvement process initiated by consultant Henry Sanoff consisted 
of several workshops oriented towards students, teachers, parents, community 
members, and school representatives. The intent of these community events was 
to build consensus through a visioning process aimed at creating a new school 
building that would complement and support the community’s educational ob-
jectives. 

School facilities are powerful indicators of community values and aspi-
rations. They not only support the academic needs of students they serve, but 
can also address the social, educational, recreational, and personal needs of the 
members of the broader community (Kuntz, 1998; Sullivan, 2002). 

In Davidson, the new school was also perceived to be the center of the com-
munity, particularly since the community working through the PTA expressed 
a desire to have a full-sized gymnasium, an unusual feature for elementary 
schools in the region. The gym area would provide a community center for the 
public and a recreation area for the school. The Town of Davidson would develop 
the gymnasium in exchange for code-required road improvements provided. 

Consequently, the design of this building was driven by the integration of 
classroom objectives, of experiences planned, and of teaching methods, where 
team teaching and small group activities were the most influential educational 
ideas. The central concept of the building was to provide the students with a 
clear sense of their domain, differentiated from that of the administration. This 
concept was realized by the creation of a series of art galleries and social centers 
located at the intersection of each classroom wing, providing opportunities for 
students and teachers to meet. Enlarged corridors flanking classroom wings with 
breakout spaces allowed the classrooms to be expanded to accommodate small 
group activities. 

A follow-up evaluation of the school building after it had been occupied for 
several months revealed that the students had a strong sense of ownership in 
their school, which plays an important role in terms of learning engagement and 
ultimately may even their student achievement. This was reinforced by student 
artwork displayed in the galleries, and the design of the classroom, which encour-
aged small group activities. 

4.2.2 Introduction 

The Davidson Elementary School, located in the Charlotte-Mecklenburg area of 
North Carolina, was designed to accommodate the teachers’ and parents’ vision 
of an appropriate environment for 600 children from kindergarten through 6th 
grade, referred to as a K-6 school. The goal of community involvement was per-
ceived to be instrumental in achieving any changes in the traditional school de-

4 – Schools Designed with Community Participation



153

livery process, which normally bypasses the teacher’s expertise and results in a 
building produced by a formula. 

To begin, an assessment process was developed that included the use of ex-
tensive interviews with teachers at each grade level, as well as the use of work-
shops aimed at identifying educational objectives for different grade levels, 
and the complementary teaching methods for achieving those objectives. The 
process developed by design consultant Henry Sanoff began by an introductory 
meeting with the Davidson Elementary School principal to outline a strategy for 
parent, teacher, student, and community involvement. The first step consisted of 
individual interviews with each of the school’s thirty teachers to review the edu-
cational specifications provided by the Division of School Planning. Educational 
specifications are typically developed by school districts throughout the United 
States. The specifications consist of the required number of spaces, and a list-
ing of classroom equipment for each grade level. The obvious limitation of the 
educational specifications is that they presume a set of educational objectives 
and a style of teaching. During the interview process, many discrepancies were 
found between teachers’ requirements and those stated in the specifications, 
such as the location of teachers’ workrooms, location of counselor’s office, and 
general requirements for proximity between academic and administrative areas. 
Teachers preferred several small workrooms to be adjacent to their classroom 
to allow for parent tutoring and sharing ideas with other teachers, rather than 
the required work area designated for clusters of classrooms that would be re-
mote from the individual classrooms. The teachers also discussed teaming, and 
the opportunity for teachers to collaborate more effectively. In respect to spatial 
concerns, they were fearful that the long noisy corridors in their present school 
might be repeated. 

Community groups were also involved in the design of the school. This in-
cluded working with local artists, who contributed their time each week to tu-
tor at the school. The artists expressed a desire to have places to exhibit student 
work as well as art developed by the local community. 

4.2.3 Group Interaction Methods 

After recording observation, interviewing students and staff, the school com-
munity members were ready to consider features of the physical environment 
through small group discussion sessions that stressed consensus decision mak-
ing. This small group interaction method described as Relating Objectives for 
Learning to Education, referred to as ROLE (Sanoff, 1994), allows parents and 
teachers to discuss, clarify their differences, and seek common understanding. 
The opening discussion was devoted to establishing commonly agreed-upon 
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objectives. The teachers were divided into six small groups of five people each, 
based on their teaching focus. They selected objective statements from a pre-
pared list generated from a review concept derived from a variety of educational 
sources. Participants were asked to make their decisions based on group consen-
sus to ensure that all voices were heard in the deliberations. In addition to work 
groups clarifying their ideas and intentions about classroom education, there 
was a strong support for the school’s interaction with the Davidson community. 
Developing a sense of community emerged as an important focus for the teach-
ers. 

The ability to link teaching methods to physical settings was a new experi-
ence for the teachers, since their teaching methods were always constrained by 
the existing classroom. The use of photographs corresponding to the physical 
settings allowed participants to explore and discuss a wide range of traditional 
and non-traditional settings used to accommodate such teaching methods as 
small group discussion, role-playing, and students’ self-directed activities. Most 
importantly, the photographs describe a variety of outdoor settings, suggesting 
the need for a more integrated indoor-outdoor environment for learning (see 
Figure 1). 

Figure 1.  Photographs of learning places
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This exercise was instrumental in successive interviews with groups of teachers 
in using the model of linking objectives to teaching methods. Teachers were able 
to expand the physical characteristics of the educational specifications to in-
clude the objectives for each grade level, the corresponding experiences planned 
to achieve those objectives, and the teaching methods that might be employed. 
This concept allowed teachers to envision the classroom as a spatial setting that 
should accommodate a variety of teaching methods. 

The opportunity to use the outdoors for reading, art, eating, and gardening, 
expanded the teachers’ awareness of new learning environments for their school 
building. This discovery found its way into the building design in the form of 
outdoor areas adjacent to each classroom, covered porches, and a variety of dif-
ferent courtyard spaces. 

Children too, were involved in offering their ideas and perceptions about the 
new school through their art and through poetry. The art teacher and office staff 
of the Adams Group met with all the students in the school, for two successive 
days, through an art exercise where the students were asked to draw a picture 
of their ideal or dream school. The students made different types of drawings 
including floor plans, sections, and elevations. Images such as towers, clocks, and 
clerestory windows all appeared in the students’ drawings. One of the interesting 

Figure 2.  Wish poem 
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ideas that emerged from these sessions was that the media center could open to 
the outdoors, a feature that was included in the building design. The students 
also stressed the need for daylight in the classrooms and other areas of the build-
ing. In addition, teachers, parents, and students were asked to write a wish poem 
stating their desires for their new school. All participants were asked to complete 
the phrase, I wish my school… shown in Figure 2 (Sanoff, 1994). 

The results from each grade and the parents’ and teachers’ responses were 
summarized and presented on large sheets of newsprint paper. Many of the 
wishes stressed the exploration of teaching methods, including team teaching 
and an environment that supported innovation. There was also an interest in 
particular physical features, such as an atrium, bright colors, and extensive use 
of outdoor learning environments. The results of the wish poem, students’ draw-
ings, and all subsequent work was on exhibit in the school, as an ongoing record 
of events, as well as serving to inform those who were not participants of the 
events that had occurred. 

The final workshop consisted of a building image study, and site planning ex-
ercise, in which 35 teachers, parents, and school-planning officials worked collec-
tively. The building-image study began with a slide show depicting ten different 
school buildings, each representing different regional characteristics and design 

Figure 3.  Rating school building images 

4 – Schools Designed with Community Participation



157

features. The participants rated each building, and an overall priority list was es-
tablished. The purpose of this exercise was to increase the participants’ level of 
awareness as to the possible variations in the visual character of school build-
ings. In effect, the exercise intended to expand their vision of building images 
beyond their everyday experiences with school buildings (see Figure 3). 

The final event was the site-planning exercise where participants were given 
a scaled drawing of the new site, located several blocks from their present school, 
and scaled building components representing all the spaces in their school 
building. All building components had labels fastened to pieces of Styrofoam. 
Each of the six groups was asked to develop a building plan located on the site, 
considering bus drop-off, parking, soccer field, cluster patterns of classrooms, 
outdoor space, and appropriate orientation and daylight. At the completion of 
the two-hour exercise, representatives from each team presented their solutions 
for discussion and debate. The participants then displayed all of the solutions for 
review (see Figure 4). 

Similarities between solutions occurred in the deliberate use of open space 
and courtyards, and the clustering of kindergarten, 1st and 2nd grade classrooms, 
separated from the 3rd, 4th, and 5fth grade classrooms. Team teaching appeared 
to guide many of these design decisions. While group members had some dissat-

Figure 4.  Parent-teacher workgroups presenting site plans 
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isfaction with their solutions, they all agreed that they had a better understand-
ing of the complexity of issues requiring simultaneous consideration. They read-
ily admitted being more sensitive to the role of the architect, and were willing to 
leave the resolution of the problems to the architect. 

4.2.4 Design Development 

The design team met after the workshop to synthesize the workshop results and 
to arrive at a solution that would satisfy the requirements developed through 
the interviews and workshops. One scheme was developed and proposed to the 
school community by posting large-scale drawings in key locations in the pres-
ent school building. Teachers were requested to write their comments about the 
proposal’s positive and negative features directly on the drawings. 

After several days of allowing the teachers to discuss the proposal and to 
comment, the drawings were retrieved and reviewed by the design team, only 
to find the comments very minor in detail (see Figure 5). All the teachers seemed 
to identify elements of their design ideas in the architect’s submission. At this 

Figure 5.  Teachers’ written comments about design proposal 
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point, and until preliminary drawings were completed, the involvement of teach-
ers was limited to personal interviews clarifying details of classroom design. 

The building design contained features that were not typical of traditional 
schools in the area. Such features were, namely, clustered classrooms to facilitate 
team teaching and non-graded classes corresponding to the curriculum changes 
occurring with all Charlotte-Mecklenburg schools, single-loaded corridors with 
classrooms oriented toward the south, and outdoor play areas for each class-
room. This arrangement allowed each classroom to have a relatively private out-
door area (see Figure 6). 

A plan review conducted by the North Carolina State Department of Pub-
lic Instruction raised questions about these and other unusual design features, 
some of which might increase the operating cost of the building. The Davidson 
school proposal was very different from any other school plan that they re-
viewed. Since the original intention of this project was to create a building that 
satisfied the needs of the teaching staff and administration, as well as the his-
toric concerns of the community, it was agreed to allow the community to make 

Figure 6.  Plan of school building 
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the final decision (see Figure 7). A review with the teachers and principal indi-
cated strong support for the cluster arrangement and the opportunity for greater 
teacher collaboration. Citizens of Davidson were equally supportive of the design 
solution, particularly since they were providing the funds for a gymnasium to be 
used by the community as well. Adams architects commented: “If the teachers 
and administrators had not been involved in the process, it is pretty clear that 
the State and County plan reviewers would have been very forceful to have the 
architects change the plan. It was only through the intervention of the teachers 
and administrators, and the arguments they made for the curriculum, that al-
lowed the slightly higher cost for heating to be overpowered by the gains of the 
curriculum.” 

4.2.5 Post-Occupancy Evaluation 

Construction was completed on the Davidson Elementary School in January 
1994, at which time students and teachers took occupancy. A research team from 
North Carolina State University (Hyder & Rice, 1994) conducted a post-occupancy 
evaluation (POE) using a walkthrough evaluation, systematic observations of 
classroom and public space behavior, and a student-teacher questionnaire. Post-
occupancy evaluation is an assessment of environmental performance relative 
to defined objectives and requirements, with the aim of providing satisfactory 
environments for their occupants (Preiser, 1988). The thrust of the POE was to 
validate initial design assumptions about student ownership in the building and 
its positive effects on their learning. Ownership was operationally linked to stu-
dent’s ability to personalize their environment. Additionally, learning through 
social interaction with peers and teachers was a factor that influenced the design 
of areas inside as well as outside the classroom. 

Observations were conducted of children’s behavior in eight different class-
rooms. The results indicated that classrooms of younger children exhibited ver-
satility in seating arrangements, well-defined activity areas within the classroom, 
and continuous use of the adjacent outdoor area. Classrooms of the older chil-
dren were arranged in such a way that the focus was on the teacher. Interestingly, 
all classrooms were designed to discourage rows of desks facing the teacher. 

Thirty-six teachers and 60 students from 4th to 6th grade were surveyed. 
Both questionnaires focused on the classroom and adjacent areas, and how they 
contributed to the learning process. Distinctions were made between the influ-
ences of the teacher and the classroom environment. It was apparent from the 
results that the teacher’s attitude towards education directly influenced the 
ability for students to personalize their environment. Classroom territory was 
extended into the hall by the exhibition of student artwork and projects. How-
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Figure 7.  The project makes newspaper headline 
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ever, while teachers generally agreed to the importance of providing a variety 
of workspaces within the classroom to allow for spontaneity of group activity, 
the students felt that teachers exerted considerable control over their use of the 
classroom environment. Consequently, personal space was perceived by the stu-
dents to be limited to their desk. Individual personalization occurred through 
the use of nametags and desk identification. 
Almost all teachers encouraged personalization of the classroom and surround-
ing areas. To achieve this, bulletin boards within and immediately adjacent to the 
classroom were used to acknowledge student achievement, to promote group 
identity, and to define class territoriality. Teachers were enthusiastic about the 
way in which the classrooms were designed to facilitate group activities, and 
with the overall design of the building. Students, too, had very favorable com-
ments about their new environment. 

Although the students and teachers had occupied this building for only four 
months prior to conducting the evaluation, it was apparent that the teaching 
staff needed more time to settle into the building. This additional time would 
allow teachers to more effectively manipulate the total learning environment 
to accommodate their educational objectives. Consequently, a walkthrough was 
conducted two years after occupancy. From this walking tour it was readily appar-
ent that teachers and students had assumed ownership in the building. Creating 
soft spaces carved out of the wide circulation spine extended classrooms. Teach-
ers, with the help of students, organized special activity nodes, some of which 
were furnished with soft, comfortable seating (see Appendix). The enlarged hall-
way areas were used by lower grades to set up activity zones for small groups and 
individuals, while the upper grades utilized the area as predominantly tutorial or 
conference space. 

Classrooms had also expanded outdoors to include gardens and a variety 
of student projects. Bold colors accented special places where community art-
ists contributed their paintings and sculpture to the school (see Appendix). The 
school had become the center of the community. 

4.2.6 Sense of Ownership 

To determine if the design of the school environment can afford opportunities 
for enhancing students’ sense of ownership in learning, a comparison between 
two schools was conducted (Killeen, 2003). Both schools are located in the same 
school district. Davidson school was designed as a community center with gal-
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lery areas and wide corridors for the purpose of displaying art. In this school, 
permanent student artworks are ceramic tile displays that were installed on the 
block walls of the schools’ hallways. The other elementary school was selected to 
match the same demographic profile and geographic location and constructed at 
the same time with the same design guidelines as the Davidson school, but with-
out the participation of students, teachers and the local community. 

Since teaching philosophy may be a factor influencing students’ sense of 
ownership, teacher involvement and control in the classroom was measured 
through the use of the classroom environment scale (Moos, 1979). An example 
question of involvement is, “very few students take part in class discussions or 
activities.” An example question of teacher control is, “there are very few rules 
to follow.” Comparing sense of ownership between the two schools indicated a 
significant effect of the design of the learning environment on students’ sense 
of ownership. After this initial analysis, a further comparison was made between 
sense of ownership and degree of student work on display. Davidson students, 
who have more work on display, scored higher on the scale of sense of owner-
ship. A school that has incorporated permanent student artworks into the inte-
rior spaces of the school building was shown to increase their sense of ownership 
in the learning process. Sense of ownership plays an important role in terms of 
learning engagement and ultimately may even affect student achievement (Voltz 
& Damiano-Lantz, 1993). 

4.2.7 Conclusion 

The intent of this evaluation was to narrow the gap between what we know about 
the education of young people, and what we observe happening in everyday 
school environments. Observations of school buildings and classroom behavior 
provided insight into space use that often denies the existence of variations in 
types and styles of learning. Also, buildings produced without the involvement 
of those who will use the building can further exacerbate the rising alienation 
found in many schools. It is evident that a sense of ownership achieved through 
participation has far-reaching positive effects, especially when the viability of 
traditional school building standards and processes is questioned. 

The Davidson School won an Honor Award and a Post Occupancy Evaluation 
Award from the School Construction News and Design Share Awards Program in 
2000. This case study is an expansion of the version that appeared in Commu-
nity Participation Methods in Design and Planning, by Henry Sanoff, published 
by John Wiley and Sons, 2000. 
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4.3  A Community School Designed for Accessibility 

4.3.1 Overview 

Located in an ethnically diverse area of Berkeley, California, the Rosa Parks Ele-
mentary School (formerly the Columbus School) was declared seismically unsafe 
following the 1989 Loma Prieta earthquake. The Columbus School has been the 
heart of the West Berkeley community for well over half a century. The decision 
to close the school after the 1989 earthquake was heartbreaking and an opportu-
nity to revitalize the aging center of the community. The Berkeley Unified School 
District supported the community’s vision of creating a model community-ori-
ented urban school. Working closely with the school district, teachers and the 
community, the architects planned and designed a new K-5 school that provides 
a preschool, before and after-school childcare programs, a learning resource cen-
ter for students and parents, and a science center, as well as space for family pro-
grams, counseling, and healthcare services. 

The participatory process, which included parents, teachers, children, and 
community members, began well before the school design started. Berkeley citi-
zens initiated and passed a bond measure to rebuild the earthquake-damaged 
school and organized the Measure a Columbus School Site Committee, a racially 
and economically diverse group made up of senior citizens, young parents, 
teachers and staff, and neighbors. Central to the vision established by the site 
committee was that of a community school designed not only to educate but 
also to strengthen families and build community. The Berkeley Unified School 
District identified with this vision and commissioned Ratcliff Architects because 
of their willingness to work intensively with the community to remodel the 
earthquake-damaged Columbus School. However, after a structural review it was 
deemed more cost effective to build a new school. With the principles of univer-
sal design in mind, the design approach to the new school aimed at creating an 
environment that would be usable by all people to the greatest extent possible. 
The principles were applied to evaluate this building as well as guide the design 
process about the characteristics of more usable environments. The principles 
include that a design solution should be useful to people with diverse abili-
ties; should accommodate a wide range of individual preferences and abilities; 
should be easily understood; should communicate effectively regardless of user’s 
sensory abilities; should minimize hazard; should be efficient and comfortable; 
and should be appropriate for users’ body size, posture and mobility. 

According to the teachers, the school building achieved the design goal of be-
ing inclusive in considering the needs of a diverse student and teacher population. 
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4.3.2 Community Design Process 

The site committee working with the architects organized a series of five bilin-
gual workshops to discuss school needs. Neighbors, parents, grandparents, teach-
ers, children, police, social and health workers came together with district per-
sonnel to participate in the design process. The initial workshop consisted of five 
teams of twelve people each who walked the school site noting changes needed 
on a site plan, where the location of the new school entrance was unanimously 
agreed upon. Subsequent workshops had participants place buildings on a scaled 
site plan, discuss classroom groupings, and construct scale models of an ideal 
classroom (see Appendix). The major components agreed upon in the workshops 
were indoor and outdoor teaching spaces, clustered classrooms, and a school 
that should reflect the residential character of the neighborhood. 

A site model submitted and approved by the site committee and the school 
board included all the major features identified in the workshops such as class-
rooms sharing a patio and opening onto a courtyard shared by several other 
classrooms. Each courtyard in the design solution opened to a playground adja-
cent to an entry courtyard that served as the front door to the community. Class-
rooms are designed as houselike structures, each of which shares a patio and of-
fice resource space with the next. The classrooms are grouped in four clusters 
around courtyards, which provide a child friendly scale and protected play areas 
for younger children (see Appendix). 

4.3.3 Inclusive Design Assessment 

The vision of a community-centered school that features preschool, before- 
and after-school activities, a family resource center, and supervised recreation 
programs serves people of all ages and abilities. Although education practice 
under law requires public schools to open their doors to children with disabili-
ties, school buildings are often unable to accommodate those with learning dis-
abilities or those who are mentally, visually or hearing impaired. Since the Rosa 
Parks School exemplifies a broad base of community participation that included 
specialists from social and health services, the architects and school principal 
agreed to a study that measures how well the building satisfies the special needs 
of its users. These particular measures of satisfaction, referred to as universal or 
inclusive design, ask from the outset how to make the design work beautifully 
and seamlessly for as many people as possible. If a design works better for people 
with disabilities, it works better for everyone. 
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1 6 6  4 - S c h o o l s  D e s i g n e d  w i t h  C o m m u n i t y  P a r t i c i p a t i o n  

To a s s e s s  t h e  e f f e c t i v e n e s s  o f  s c h o o l  b u i l d i n g s  i n  m e e t i n g  t h e  n e e d s  o f  i t s  d i v e r s e  
u s e r s ,  a s u r v e y  t o o l  was d e v e l o p e d  b a s e d  o n  t h e  p r i n c i p l e s  o f  i n c l u s i v e  d e s i g n  
(Story, M u e l l e r ,  & Mace, 1998). The p r i n c i p l e s  s u g g e s t  t h a t  a d e s i g n  s o l u t i o n  
s h o u l d :  

Be u s e f u l  t o  p e o p l e  w i t h  d i v e r s e  a b i l i t i e s  
A c c o m m o d a t e  a w i d e  r a n g e  o f  i n d i v i d u a l  p r e f e r e n c e s  a n d  a b i l i t i e s  
Be e a s i l y  u n d e r s t o o d  
C o m m u n i c a t e  e f f e c t i v e l y  r e g a r d l e s s  o f  u s e r s '  s e n s o r y  a b i l i t i e s  
M i n i m i z e  h a z a r d  
Be e f f i c i e n t  a n d  c o m f o r t a b l e  
Be a p p r o p r i a t e  f o r  u s e r s '  b o d y  size, p o s t u r e ,  a n d  m o b i l i t y .  

The i n d u s i v e  s c h o o l  b u i l d i n g  a s s e s s m e n t  c h e c k l i s t  c o n s i s t s  o f n i n e  f a c t o r s  w i t h  a 
s e r i e s  o f  s t a t e m e n t s  t h a t  t e a c h e r s  r a t e d  o n  a scale f r o m  v e r y  u n s a t i s f a c t o r y  (VU) 
t o  v e r y  s a t i s f a c t o r y  (VS). The f a c t o r s  were: 

B u i l d i n g  s e t t i n g  - The e a s e  w i t h  w h i c h  p e o p l e  m o v e  a r o u n d  i n  t h e  e n v i r o n 
m e n t .  - I n f o r m a t i o n  l e g i b i l i t y  - Signs, s h a p e s  a n d  m a t e r i a l s  i n f l u e n c e  h o w  
weil p e o p l e  u n d e r s t a n d  t h e i r  e n v i r o n m e n t .  
C o m f o r t  - The e n v i r o n m e n t a l  c o n d i t i o n s  a f f e c t  p e o p l e ' s  c o m f o r t .  
S a f e t y  - The b u i l d i n g  f e a t u r e s  t h a t  e n s u r e  t h e  s a f e t y  n e e d s  o f  p e o p l e .  
W a y f i n d i n g  - The a b i l i t y  f o r  b u i l d i n g  o c c u p a n t s  a n d  v i s i t o r s  t o  r e c o g n i z e  
r o u t e s ,  t r a f f l c  p a t t e r n s  o r  p a s s a g e w a y s  i n  a n d  a r o u n d  t h e  b u i l d i n g .  
C o m m u n i c a t i o n  - The e n v i r o n m e n t  c o m m u n i c a t e s  i n f o r m a t i o n  t o  p e o p l e  
r e g a r d l e s s  o f  t h e i r  a b i l i t i e s .  
Social e n g a g e m e n t  - The e n v i r o n m e n t  a c c o m m o d a t e s  d i v e r s e  h u m a n  n e e d s  
a n d  a l l o w s  o p p o r t u n i t i e s  f o r  a c t i v e  p a r t i c i p a t i o n  a n d  i n d u s i o n .  
V e r s a t i l i t y  - F u r n i s h i n g s  a n d  e q u i p m e n t  a i d  i n  a c h i e v i n g  a n  i n c l u s i v e  l e a r n 
i n g  e n v i r o n m e n t .  
I m a g e a b i l i t y  - OVerall f e a t u r e s  o f  t h e  e n v i r o n m e n t  c a n  c o n v e y  t h e  effective
n e s s  o f  i n c l u s i v e  d e s i g n .  

S i x t e e n  t e a c h e r s  a n d  s t a f f  m e m b e r s ,  i n c l u d i n g  t h e  p a s t  a n d  p r e s e n t  p r i n c i p a l ,  
p a r t i c i p a t e d  i n  r a t i n g  75 i t e m s  c o n t a i n e d  i n  t h e  s c h o o l  b u i l d i n g  c h e c k l i s t .  

Generally, t h e  t e a c h e r s  were s a t i s f i e d  t h a t  t h e i r  s c h a o l  e n v i r o n m e n t  ac
c o m m o d a t e d  a v a r i e t y  o f  d i s a b i l i t i e s ,  however, t h e r e  w e r e  s o m e  d i f f e r e n c e s  o f  
o p i n i o n .  A l t h o u g h  walk-ways t o  a n d  a r o u n d  t h e  b u i l d i n g s  w e r e  s a t i s f a c t o r y  f a r  
p e o p l e  w i t h  d i f f e r e n t  d i s a b i l i t i e s ,  s o m e  t e a c h e r s  v i e w e d  s e p a r a t i o n  b e t w e e n  b u s  
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drop-off, car circulation, and entrance visibility from drop-off areas as unsatis-
factory (see Appendix). They also commented that there was a lack of sheltered 
places to sit at bus drop-off areas for people with different physical abilities, how-
ever, adequate seating was provided at those locations. 

Most teachers were satisfied with classroom comfort except for those few 
who had direct contact with students experiencing breathing difficulty in car-
peted areas, symptoms of nausea or watery eyes after leaving a specific area or 
building, and new smells particularly after a space has been cleaned. For some 
teachers, year-round temperature control was unsatisfactory since several class-
rooms were reported as being uncomfortable. This response was surprising since 
each classroom was designed to include individual heating controls, and oper-
able windows for cross-ventilation and controlled daylight. 

Several teachers noted that the location of their office was not easily acces-
sible to students. One of the design features was to position a shared teachers’ 
office between classrooms, which did not afford direct access to their office ex-
cept through a classroom. Most teachers, however, found their office arrange-
ment beneficial for sharing ideas with their colleagues. For students with visual 
impairments, teachers commented that circulation routes were not marked or 
clearly understood, that there were some visual distractions in learning spaces, 
and there was an insufficient variety of communication methods. 

The school environment was successful in accommodating students’ abil-
ity for active participation and inclusion. Teachers agreed that there were places 
where students could meet informally with friends, and learning spaces func-
tioned well for small group meetings and places that needed to be quiet. In-
structional spaces allowed simultaneous activities to take place and still serve 
the needs of hearing-impaired students. According to several teachers, however, 
exhibition space to display student work was inadequate and furnishings and 
equipment in recreation areas were not equipped for the use of all students. The 
majority of the teachers felt that learning spaces did not separate students with 
disabilities from their peers, and that the school environment was easily acces-
sible to all people. 

Overall, the teachers believed that the features of the school clearly conveyed 
the effectiveness of inclusive design. They were able to recognize interior func-
tions, such as classrooms and administration areas from the outside of the build-
ing. They agreed that the school grounds and building was esthetically pleasing, 
and as a result made daily activities more pleasant to accomplish, and helped 
students feel a sense of belonging. 

Henry Sanoff 
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4.3.4 Conclusion 

The Rosa Parks Elementary School was the result of a long inclusive community 
planning process, which not only fostered the design of a human place, but also 
had an impact on the community. Children and families can take advantage 
of various community services at the school, including health and counseling 
services, and after-school activities. Community use of the facilities includes a 
multi-purpose room for public meetings, rehearsals of the Berkeley Symphony 
Orchestra, and celebrations and performances. The community’s collaboration 
with the architects resulted in a place whose design fosters community con-
nectedness and social goals. The Rosa Parks School won the Places/EDRA design 
award for demonstrating the connections between good participation, good de-
sign, and good consequences (Bressi, 2000). 

4.4  Summary 

Inadequate school facility planning carries fiscal, human, and academic costs. 
Whether a school building is old or new, problems in design can take a devastat-
ing toll. 

Schools that lack ventilation can make students drowsy or tempers flare 
(Wargocki, Wyon, Matysiak, & Irgens, 2005). Open classrooms with noise and 
visual distractions can distract attention from the best-prepared lesson plans 
(Gump, 1987). Congested hallways can needlessly fuel student and staff hostili-
ties. Drab interiors, poor lighting, and the lack of pleasant social gathering spots 
make school less than inviting as a place to work and learn (Heschong, 1999). 
On the other hand, a strong facility planning process can reap benefits beyond 
a pleasant environment. School and community pride as well as faculty morale 
are raised when the facility planning process involves the right questions, the 
right stakeholders, and a clear sense of purpose. To more fully integrate with the 
community, schools can extend the learning environment to become centers of 
community, and consequently become more intensively used. 

Another factor prevalent in both case studies is a return to smaller, neigh-
borhood schools, since they produce better academic results (Cotton, 2001), and 
the ability to interact on a personal basis with the teacher (Stevenson, 2006). 
Some researchers argue that small schools are more cost-efficient when consid-
ering dropout/graduation rates (Howley, 2001). Barker and Gump (1964) were 
among the first to demonstrate diminishing returns to increasing school size. 

4 – Schools Designed with Community Participation
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While t h e y  r e c o g n i z e d  t h a t  b i g  s c h o o l s  m i g h t  b e  a b l e  t o  p r o v i d e  s o m e  s e r v i c e s  
t h a t  s m a l l  s c h o o l s  c a n n o t ,  u l t i m a t e l y  t h e y  c o n d u d e d  t h a t  i t  m i g h t  b e  e a s i e r  t o  
b r i n g  s p e c i a l i z e d  s e r v i c e s  t o  s m a l l  s m o o l s  t h a n  t o  r a i s e  t h e  level o f  p a r t i c i p a t i o n  
i n  l a r g e  s m o o l s .  

S u m  p h y s i c a l  d e s i g n  i s s u e s  as d a s s r o o m  s h a p e  t h a t  e n c o u r a g e s  s m a l l  g r o u p  
a c t i v i t i e s  a n d  a s e n s e  o f  o w n e r s h i p  e m e r g e d  as a r e s u l t  o f  t h e  c o l l a b o r a t i o n  be
t w e e n  t h e  a r c h i t e c t ,  t e a m e r s ,  a n d  s t u d e n t s .  C o n v e n t i o n a l  d a s s r o o m  s h a p e s  l i m i t  
w h a t  c a n  o c c u r  w i t h i n  t h e  l a y o u t ,  s i n c e  t h e y  d o  n o t  p r o v i d e  d e f i n e d  a r e a s  w h e r e  
d i f f e r e n t  a c t i v i t i e s  m i g h t  o c c u r  s i m u l t a n e o u s l y  w i t h o u t  a n y  d i s r u p t i o n s .  111e ' ' I : '  
s h a p e d  d a s s r o o m  i n  t h e  D a v i d s o n  school, o n  t h e  o t h e r  h a n d ,  allows f o r  g r o u p 
i n g  d i f f e r e n t  a c t i v i t i e s ,  a l l o w s  f o r  e a s e  o f  t e a c h e r  m o v e m e n t ,  a n d  e n c o u r a g e s  
t e a m e r / s t u d e n t  i n t e r a c t i o n .  

P a r t i c i p a t i o n  i n  s c h o o l  a n d  c o m m u n i t y  i s s u e s  p l a c e s  s e r i o u s  d e m a n d s  a n d  
r e s p o n s i b i l i t i e s  u p o n  p a r t i c i p a n t s .  A l t h o u g h  p e o p l e  v o l u n t a r i l y  o r g a n i z e  t o  p a r 
t i c i p a t e  i n  c o m m u n i t y  p r o j e c t s ,  t h e  t e m n i c a l  c o m p l e x i t y  o f  s u m  p r o j e c t s  u s u 
ally r e q u i r e s  p r o f e s s i o n a l  a s s i s t a n c e .  I n  a d d i t i o n  t o  t h e  n e e d  t o  a d d r e s s  t e m n i c a l  
c o m p l e x i t y ;  s o u n d  d e s i g n  a n d  p l a n n i n g  p r i n c i p l e s  m u s t  b e  i n c o r p o r a t e d  i n  t h e  
s m o o l  d e s i g n  process. W i t h o u t  g u i d a n c e ,  c o m m u n i t y  g r o u p s  m a y  r e s p o n d  o n l y  
t o  s i t u a t i o n s  o f  crisis a n d  m a y  n o t  a c h i e v e  t h e  g o a l s  t h a t  o r i g i n a l l y  u n i t e d  t h e m .  
111e m a n a g e m e n t  o f  p a r t i c i p a t o r y  e f f o r t s  is i m p o r t a n t .  

T o m o r r o w s  s m o o l  facilities s h o u l d  b e  d e s i g n e d  t o  serve n o t  o n l y  e d u c a t i o n a l  
b u t  a v a r i e t y  o f  c o m m u n i t y  n e e d s  (Bingler, Q u i n n ,  & Sullivan, 2003), s u m  as: 

Help a c o m m u n i t y ' s  r e c r e a t i o n a l  a n d  w e l l n e s s  n e e d s .  
Be accessible t o  p e o p l e  o f  all ages. 
E n c o u r a g e  m o r e  a c t i v e  p a r e n t a l  i n v o l v e m e n t  i n  s m o o l  a c t i v i t i e s .  
C o n t a i n  accessible s h a r e d  p u b l i c  spaces. 

111e key t o  p r o v i d i n g  s m o o l  f a c i l i t i e s  t h a t  m e e t  c u r r e n t  a n d  f u t u r e  n e e d s  i n  a 
g i v e n  c o m m u n i t y  is t o  c o n s t a n t l y  s c a n  t h e  e n v i r o n m e n t ,  c o m m u n i c a t e  regularly 
w i t h  e d u c a t o r s ,  t h e  c o m m u n i t y ,  b u s i n e s s e s  a n d  p o l i c y  m a k e r s ,  a n d  s t a y  a w a r e  
o f  current e d u c a t i o n a l ,  d e s i g n ,  a n d  e n v i r o n m e n t a l  i s s u e s .  Otherwise, r e l i a n c e  o n  
"It's always w o r k e d  i n  t h e  p a s t ;  o r  o n  "111at's h o w  i t  h a s  always b e e n  d o n e "  m a y  
weIl r e s u l t  i n  t h e  w a s t e  o f  l i m i t e d  resources, d i s s a t i s f a c t i o n  i n  t h e  c o m m u n i t y ,  
a n d  r e d u c e d  o p p o r t u n i t i e s  t o  o p t i m i z e  i n s t r u c t i o n  a n d  e d u c a t i o n a l  o u t c o m e s .  A 
b a s i c  e l e m e n t  o f  effective p l a n n i n g  f o r  t h e  21st c e n t u r y  m u s t  b e  " t h i n k i n g  b e y o n d  
today." Specific q u e s t i o n s  m u s t  b e  a s k e d  o n  a n  o n g o i n g  b a s i s :  "What is e m e r g i n g  
i n  e d u c a t i o n a l  practice t h a t  m a y  affect s c h o o l  d e s i g n  tomorrow? What is hap
p e n i n g  w i t h  t h e  d e m o g r a p h i e  c o m p o s i t i o n  o f  m y  c o m m u n i t y  t h a t  m a y  c h a n g e  
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how education must be delivered? Does quality research exist that indicates edu-
cation can be delivered more effectively?” Only if such questions are addressed 
can we hope that the school facilities of tomorrow will adequately support the 
educational programs of the day. 
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5 Trends in the Design and Planning of 

Schools from the Viewpoint of Information 

Technology and Communication 

Kaname Yanagisawa 

5.1  The Current State of Learning and 

Information Technology in Schools 

There is a growing spirit of innovation in school design and planning worldwide. 
Information technology introduced into schools promotes individual learning 
and a closer link with the community. More schools tend to introduce new learn-
ing methods such as interdisciplinary, hands-on, and self-learning. The establish-
ment of networking between school and community also depends on informa-
tion technology (IT). Satellite schools, home schooling, and off-campus learning 
at various sites are increasing in popularity. According to my current research, 
these trends are seen not only in Japan but also in the USA and several European 
countries (Yanagisawa, 2006a). From the viewpoint of IT application and indi-
vidual learning, there are necessary conditions for IT schools. To additionally en-
hance these schools as innovative, the following elements should be considered:
 
1.  Spaces for self-learning with IT facilities in all parts of the school; 
2.  Accessible learning resource center as a core of the school; 
3.  School furniture and workstations designed for information technology; 
4.  Development of educational software and curriculum; 
5.  Promotion of human resources to support information technology, i.e., on-

campus/off-campus training for teachers, staff, librarians, and volunteers. 

In Japan, the national government introduced a new action plan that expressed 
the goal of networking every public school from elementary to high school by 
2005, with one computer per two students at the elementary level and one com-

R. Walden (ed.), Schools for the Future, DOI 10.1007/978-3-658-09405-8_7,
© Springer Fachmedien Wiesbaden 2015
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puter for every student at the junior and high school level. By 2006, most of the 
schools had followed this plan, however, some schools are still lagging behind. 
The national government also recommended introducing a “new generation 
learning space” in every public school for promoting individual learning. 

In the age of information technology, communication and place are becom-
ing important. In the USA, every school, institute, firm, and home will be net-
worked by the early 21st century. In the UK, every school was networked by 1998. 
Remote internet-based learning systems such as virtual schools and e-learning 
are becoming more popular in the USA, Canada, Australia, and some European 
countries. In light of these global advances, more emphasis should be placed 
on face-to-face communication than on virtual communication by means of IT. 
In the future, schools might change from places for learning to places for com-
munication and social interaction. Therefore, schools should have various social 
spaces and spaces for visual contact: Common spaces, alcoves, lofts, sunny decks, 
atrium, and community streets are examples. Information technology in schools 
promotes student-oriented learning and a way of life. It leads to demands for 
communication between students and teachers in school, and also between the 
school and the community. Most schools now open their facilities to the public. 
If the school becomes an attractive place for communication and social interac-
tion, people from the community may also enjoy it and feel comfortable when 
they use it. (Yanagisawa, 2006a). 

5.2  Cases of Innovative Schools Worldwide 

5.2.1 Gunma International Academy 

Ohta, Gunma, Japan, 2005; grades 1–9, 970 pupils Architects: CAt + CAn, Planning 
Advisor: Jun Ueno and Kaname Yanagisawa 

Gunma International Academy in Ohta city introduces “immersion educa-
tion,” which uses English native teachers and Japanese teachers to teach subjects 
in English as a team. Ohta city is authorized as a special educational ward by the 
national government as a way to establish this unique school. Students from 6 to 
15 years old study every subject in English, except Japanese language classes and 
social science classes. The school building is specially designed to correspond to 
this unique educational system by grouping every three grades in “neighbor-
hoods.” Every “neighborhood” has three units called “houses” with 100 pupils 
in the same grade. Each “house” has a closed classroom, an open classroom, an 
art and science area, three home bases, a quiet room, and a teacher station. The 

5 – Trends in the Design and Planning of Schools
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school is a one-story wooden building with many courtyards used for both learn-
ing and playing. Besides English-based learning and team teaching, the school 
also focuses on individual and diversified learning using IT. There are many com-
puters, not only in the media center, but also in each house’s common spaces 
and quiet rooms. There are also various social places inside and outside of the 
school. (See Figure 1 and Appendix.) 

Figure 1.   Floor plan of Gunma International Academy, Ohta, Gunma, Japan, 2005 

(CAt + CAn, Architects).

Kaname Yanagisawa 
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5.2.2 Akemi Minami 

Elementary School and 

Akemi Middle School 

Urayasu, Chiba, Japan, 2005;
grades 1–9, 960 + 600 pupils 
Architects: INA,
Planning Advisor: Kaname Yanagisawa 

This school was built in a newly de-
veloped residential area in the Urayasu 
bay area. The school is composed of an 
elementary school, a middle school, 
and shared facilities. The elementary 
school and the middle school areas are 
connected to each other by a spacious 
hallway called a “community street” 
for social interaction between elemen-
tary and middle school students. The 
shared facilities area including a gym, 
library, multi-purpose space, music 
room, and labs is located in the center 
for easy access from both the elemen-
tary and middle schools. This area is 
assumed to be used by the community 
as well. Regular classrooms in each 
grade are grouped in cluster units. 
There are various learning spaces be-
sides regular classrooms in each unit, 
such as a science and art room, stu-
dent lounge, teacher’s workstation, 
common work area, reading area, 
quiet room called “den,” wet corner, 
and computer center. There is a wide 
wooden deck in front of classrooms for 
outdoor activities. These spaces are de-
signed to encourage individual learn-
ing and social interaction. (See Figure 2 
and Appendix.) 
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5.2.3 The School of Environmental Studies 

Apple Valley, MN, USA, 1995; grades 11–12, 400 pupils 
Architects: Bruce Jilk, H.G.A. Architects 

This school was built in the Minneapolis-St. Paul suburb with the goal of 
integrating traditional disciplines within the context of studying the environ-
ment. This school is also known as the “zoo school” because of its active partner-
ship with the Minnesota Zoo. The school embraces project-based learning with 
an environmental theme. Students are grouped into four houses of 110 pupils 
with three or four teachers each, who are teamed up. Each house, on the second 
floor of the building, has a science classroom, a shared teachers’ office, a com-
mon space, and student workstations. The workstations are composed of 10 pods 
with 10 pupils each, and are intended as a place for individual work and personal 
activities. The common space is used for team learning and presentations. There 
is a community area on the first floor which includes a forum, library/ media 
center, and several laboratories. The forum, with large windows offering a view to 
outside nature, is used as a cafeteria, auditorium, and display center. The school 
has a large quantity of IT equipment such as computers and video and audio 
equipment in the houses, labs, and hall for promoting students’ individual learn-
ing (see New Design for Learning, 1999). (See Appendix.) 

5.2.4 Crosswinds Arts and Science Middle School 

Woodbury, MN, USA, 2001; grades 6–8, 600 pupils 
Architects: Cuningham Architects 

This school operates as a year-round school for 600 students from eleven 
(originally six) districts with an emphasis on arts and science. Educators, parents, 
and community members collaborated to create a vision for the school such 
as hands-on project-based learning and development of presentation and per-
formance skills. The school building is composed of multi-level houses around 
a central core comprised of a dining and performance space, administration 
spaces, a media center, and gym. There are six home bases designed for 100 stu-
dents each. Each house has a variety of spaces to accommodate different learning 
groups such as individual workstations, small group rooms, project labs, seminar 
rooms, and resource areas. Individual workstations are grouped by 16 and each 
owned by a student, and a pair of groups shares a common work area. This va-
riety of spaces enables students to learn individually and also to work with an 
interdisciplinary team of teachers. The school is located within a natural habi-
tat and wetlands, creating a useful setting for outdoor learning laboratories (see 
Cuningham Group Architecture, 2002). (See Figure 3 and Appendix.) 

Kaname Yanagisawa 
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Figure 3a.   1st floor plan of Crosswinds Arts and Science Middle School, Woodbury, Minnesota, 

USA, 2001 (Cuningham Group Architecture). 

Figure 3b.   Homebase floor plan of Crosswinds Arts and Science Middle School, Woodbury, 

Minnesota, USA, 2001 (Cuningham Group Architecture). 
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5.2.5 Great Binfields Primary School 

Basingstoke, Hampshire, UK, 2004; kindergarten – grade 5, 210 pupils 
Architects: Hampshire County Council 

This school is designed for 210 pupils with the possibility of expansion to 
420. It has a unit for visually impaired children. The site is located in woodlands 
and serves as an exciting learning environment for children since the school 
has a close relationship with the landscape. It has large windows to allow natu-
ral light, ventilation, and great views. The environmentally conscious materials 
used are low maintenance and durable. The classrooms are arranged on the inner 
edge of a horseshoe-shaped plan. A hall, labs, library, and common space called 
“shared area” are arranged on the outer edge of the plan. Rooms and spaces are 
open with few walls connecting each other. The inner courtyard is dry and paved 
with sculptures to visually connect to outer woodlands. There are many individ-
ual learning spaces with IT capacity, such as the shared area, library, and informa-
tion technology room. 

Small individual learning and lab areas are also in regular classrooms. (See 
Appendix.) 

5.2.6 The Classroom of the Future at Meadlands Primary School, 

Grey Court Secondary School and Strathmore School 

Ham, Richmond-upon-Thames, Surrey, UK, 2005 
Architects: Future Systems 

This is one of the “Classroom of the Future” projects initiated by the national 
government. Thirty pilot projects by twelve local education authorities were se-
lected and invested in. This new classroom is the creation of innovative learn-
ing environments to deliver the best and most effective education with the most 
advanced technology in the information age. It also has unique architectural 
features: flexible, organic, and colorful for creating a comfortable and pleasant 
environment. It is a stand-alone, factory-built prefabricated classroom made of 
glass-reinforced plastic. The egg-shaped classroom has a toilet, storage, and large 
space for individual and group learning. The internal space extends to an out-
side terrace by opening a glass wall. Students can display their work and com-
municate with each other inside and outside of the classroom by using wireless 
IT devices. IT is also used for the building technology such as automatic control 
of air, natural light, and acoustics. Three classrooms were constructed in a pri-
mary school, a secondary school, and a school for special needs (see Yanagisawa, 
2006b; Department for Education and Skills, 2003). (See Appendix.) 
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5.2.7 Fredrika Bremer Gymnasiet Förslag (Upper Secondary School) 

Haninge, Sweden, 2004; grades 10–12, 2,000 pupils 
Architects: Kristian Lindgren Arkitektkontor AB 

This is an upper secondary school composed of three academic units: Social 
sciences, natural sciences, and art/media/nursing. Each unit forming a commu-
nity of 400–500 pupils is divided into several courses with up to 160 pupils. The 
new school building was transformed from an old 1970s building unsuitable for 
new teaching methods, containing features such as low ceiling heights, class-
rooms lacking variety, dark corridors, and lack of social spaces. There is a large 
open space with an atrium located in the center of the building that is shared by 
three units for student assembly and dining. This space also houses the audito-
rium, library, and special classrooms. Each academic unit has its own administra-
tion, various sized classrooms, labs, teachers’ lounge, bathroom, and common 
space. Each unit common space with a variety of desks, chairs, and computers is 
designed for individual learning and communication. The building is open, flex-
ible, and light with a skylight and courtyard. The materials used in the interior 
and the exterior are natural and sustainable. (See Appendix.) 

5.2.8 Futurum Haboskolan 

Balsta, Stockholm, Sweden, 1999; grades 1–9, 1,018 pupils 
Architects: Jack Pattison 

This school is located in a newly developed residential area. Students are 
divided into six working units of around 160 pupils and 16 teachers each. Ev-
ery working unit has 1st–9th grade students, much like a small, self-contained 
school. In each unit, teachers with different specialties are teamed to teach and 
guide students’ learning. Students tend to learn individually, following their 
own curriculum designed with the teacher and their parents. There are various 
learning spaces in each working unit such as several small classrooms for 5–10 
students, a large open classroom, a covered outdoor classroom and a teachers’ 
lounge as well. The large open classroom in the center of the unit is equipped 
with many computer and other IT devices for individual project-based learning. 
The main school building is L-shaped with working units along the perimeter, 
and shared facilities such as the lunchroom, stage, science, music, art, and textile 
room located in the middle. The library and some labs are in another building 
and are open to the public after school hours until midnight (see Yanagisawa, 
2004). (See Figure 4 and Appendix.) 
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Figure 4a.   Floor plan Futurum Haboskolan, Balsta, Stockholm, Sweden, 1999  

Jack Pattison, Architect). 

Figure 4b.   Floor plan of a working unit, Futurum Haboskolan, Balsta, Stockholm, Sweden, 1999 

(Jack Pattison, Architect).
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5.2.9 Torpparinmaen School 

Kaupunki, Helsinki, Finland, 1999; grades 1–9, 410 pupils 
Architects: Seppo Hakli 

This is an educational complex composed of a school, a youth club, and 
an adult club. The community people can use some shared facilities such as 
the gym and labs even during school hours. There is an open space with a two-
story high atrium called “agora” in the center of the building. It is used for as-
sembly, lunch, and also many community events. Classrooms and labs sur-
round the agora. Glass walls enable classrooms to visually connect with the 
hallway and agora. The hallway is wide enough to set up individual learning 
spaces with computers and other learning resources. The agora is also used for 
various learning activities. Music, science, art, craft, and home science rooms 
are professionally designed to accommodate members of the community.  
The building has an oval-shaped plan and is made of reinforced concrete. The 
exterior wall with wood finish presents a softened facade to the neighborhood 
(see Ueno, 2005). (See Appendix). 

5.2.10 Montessori College Oost 

Amsterdam, The Netherlands, 2000; grades 6–10, 1,200 pupils 
Architects: Herman Hertzberger 

This school is a private, pre-vocational school for over 1,000 pupils. The 
school is composed of two parts: A five-story classroom tower and a one-story 
laboratories/gym building. There is a central, skylit open space between these 
two parts. It is used for lunch, performances, assembly, and artistic activities. Ac-
cording to Montessori’s concept, the school focuses on education for individual-
ity by providing various learning and social spaces. The classroom tower has a 
huge atrium with a five-story height, and various classrooms for accommodating 
different-sized groups and learning styles. It also has many social and personal 
spaces such as coffee nooks, lounge, and cloakrooms. Round-shaped wide stairs 
in the atrium are used for performances, meetings, and individual learning. The 
education in this school is also very unique in focusing on learning with comput-
ers and other IT devices, allowing individuals to work at their preferred place, and 
offering many optional classes. Even though it is a private school, some facilities 
are open to the public after school hours (see de Vries, 2000). (See Appendix.) 
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6 A Design Language for Schools 

and Learning Communities 

Jeffery A. Lackney 

6.1  Design Communication 

Effective communication between educators and architects is an essential pre-
requisite to successful planning and design of schools, especially for those learn-
ing communities interested in challenging the boundaries of conventional mod-
els of educational practice. Educators lack a common language, a “lingua franca,” 
for expressing their experience of the school as a place for learning and for ar-
ticulating their environmental concerns with explicit reference to the activities 
of teaching and learning. 

The most common form for communicating educational concepts to archi-
tects is typically called educational specifications that are a specialized form of 
what is more often referred to as the brief or program. Educational specifications 
typically detail the educational program of spaces, their size in square footage 
or meterage, their special requirements and relationships. The technical nature 
of “ed specs” as they are often referred to is that they do not always accurately 
represent what actually happens in the teaching and learning process, they are 
an abstraction from the realities of what actually occurs in the classroom. For all 
the good intentions of translating educational needs into architectural require-
ments, ed specs often fail to serve as a communication bridge between education 
and architecture. Ed specs become a poor stepchild of a far richer description of 
teaching and learning activity that remains to be communicated between educa-
tor and architect. Often this communication is strained by schedule and budget 
and is lost in translation never to fully come to the surface. Often arguments are 
made of the costs of spending time working through the details of the teaching 
process as it relates to facilities rather than working with prototypical design for-
mulas that educational specifications often suggest. In fact, time well spent up-
front understanding how teaching and learning actually will work will save time 
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and money in the long run as changes will not be needed later in the process or 
even in occupancy. 

Solutions to the problem of communication between educator and architect 
have most often focused on the idea of user involvement in the planning and de-
sign process. Educators are encouraged to share their insights into the teaching 
and learning process to, in effect, inform the design process. Architects must take 
the time to listen and further translate what they hear from these consultative ses-
sions with educators. However, construction schedules, budget realities, and mis-
understandings of specialized professional languages between educators and ar-
chitects lead to educational environments that more often than not miss the mark 
in terms of supporting the needs of teaching and learning. User participation and 
design collaboration, it appears, are only part of the solution to the problem of 
design communication between educator and architect. Often, lay people are able 
to articulate their place experience in terms of physical comfort, crowdedness, 
safety, ownership and personalization. These attributes of place experience have 
emerged in the environmental psychology literature across a broad range of place 
types. Rather than connecting to specific elements and characteristics of building 
design, attributes of place experience are often global in the minds of users. 

In this chapter, we propose that attributes of place experience such as comfort 
can, when seen as a broader pattern of behavior and activity, a design pattern if 
you will, can have the potential of creating a common language that both archi-
tects and educators can use to communicate and articulate their environmental 
experience with explicit reference to the purposes and activities of teaching and 
learning. This objective here will be to articulate the interface between the place 
experience of educators and school design leveraging not only the empirical re-
search on educational environments, but also best practice of educators and ar-
chitects. 

The notion of the design pattern was probably best articulated by Christopher 
Alexander and his associates in a body of work that includes his seminal book A 
pattern language: Towns, buildings and construction of 1977. This chapter focuses 
on a subset of salient patterns for school design. Previous literature regarding the 
idea of the design pattern as way of organizing the school planning effort may 
also be of interest to the reader (see Lackney, 2003; Tanner & Lackney, 2006; Nair 
& Fielding, 2005; Moore & Lackney, 1995). In general, these authors, following the 
work of Alexander, have formulated design patterns through a process of trans-
lating available research and articulating best practice from a variety of sources 
within the educational, psychological and architectural literature. The school de-
sign patterns presented in this chapter form a language for the conduct of the 
school planning and design process. 

6 – A Design Language for Schools and Learning Communities 
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6.2  Pattern Language 

As Christopher Alexander suggested in his book A pattern language, a pattern 
describes a problem that occurs over and over again in our environment, and 
then describes “the core of the solution in such a way that you can use the solu-
tion a million times over without ever doing it the same way twice” (p. x). For 
Alexander, patterns do not imply absolute statements, rather they describe a set 
of relationships that respond to given certain conditions and circumstances that 
are by their nature ever changing. Patterns are intended to be used, questioned, 
modified, and reapplied to new circumstances. From a scientific point of view, 
patterns could be seen as representing testable hypotheses about the relation-
ships between human activity and physical structure, and as such hypotheses 
can be falsified. 

Of the 255 patterns Alexander and his associates first developed and articu-
lated, at least ten patterns have a direct impact on the nature of school design. 
These patterns include University as a Marketplace, Network of Learning, Chil-
dren in the City, Connected Play, Adventure Playground, Master and Apprentices, 
Teenage Society, Shop-front Schools, Children’s Home, and Child Caves. Many 
more patterns are associated and related to these patterns in a lattice framework 
that interconnects all 255 patterns in a seamless whole. For example, Master and 
Apprentices links to Network of Learning and Self-Governing Workshops and Of-
fices calling to mind present day discussions of project-based service learning 
and work-based learning programs. Children in the City may be associated with 
Parallel Roads, Promenade, Looped Local Roads, Bike Paths and Racks and Net-
work of Learning giving the impression of the characteristics of built environ-
ment necessary to support children as they move through the city. Alexander’s 
patterns are still highly relevant within the school planning field today and the 
reader is encouraged to further investigate this work. 

6.3  Developing Patterns 

The process of developing patterns for school design includes the use of both em-
pirical and practical knowledge. Some of the earliest creation of the patterns for 
school design evolved from the review of empirical literature in the field of envi-
ronment-behavior studies identifying reliable findings about the impacts of the 
designed environment on educational outcomes (Moore & Lackney, 1994). For 
instance, several decades of research into school size has demonstrated the effect 
of size on a variety of school factors from school culture and pro-social behaviors 
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to student achievement (see Raywid, 1999, for a review of the literature). Trans-
lating this research into design patterns has led to formulation of patterns such 
as the small learning community, the neighborhood concept, and the schools-
within-school concept. Another well established area of research that has pro-
vided evidence for patterns is that of class size that indicates significant relation-
ships of smaller class sizes on improving behavior, satisfaction and achievement 
(Nye, 1992). Class size research provides support to the formulation of design 
patterns such as the small learning group, as well as, the advisor-advisee model 
being implemented in many charter schools in the U.S. (Thomas, Enloe, & Newell, 
2005). Many other patterns have been developed with the empirical support of 
environmental psychology research that will be covered later in this chapter. 
The second approach is to review and analyze the architectural literature looking 
at a range of educational facility design for successful best practices (Moore & 
Lackney, 1994). From the work of Design Share, in which over 400 exemplary case 
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Figure 1.   Indoor-outdoor connections pattern illustrating the graphical nature of the school 

design pattern that integrates verbal and graphic language (courtesy of Fielding Nair 

International, LLC).
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studies have been collected on their website through a decade old international 
competitions, many patterns, such as the indoor-outdoor learning connection, 
the three-dimensional textbook, social breakout space, and creating a variety of 
places for learning that have emerged as having validity in many parts of the 
world even when the nature of those connections varies with climate and culture. 
This type of analysis can often be construed as subjective, biased by prevailing 
trends and unscientific. However, the experience of design inquiry by successful 
architectural practitioners should not be so quickly dismissed. From collective 
experience architects and educators when encouraged to reflect on their own 
practices have found certain designs to work better educationally than others. 
When combined with empirical studies, best practices can be further tested and 
refined. For example, empirical research supports the learning center or activity 
nock, a common pattern well known by early childhood educators: well-defined 
activity areas or “activity pockets” were found to increase the amount of time 
spent reading (Moore, 1986). Best practices, just as patterns have been described 
above, can be thought of as hypotheses in need of further testing, whether in the 
field of in the laboratory. 

If a pattern is to be robust and usable, how it is identified, its verbal title, and 
the diagram that visually expresses the pattern are both important components. 
The redundancy between visual and verbal message is intentional. Some people 
are more visual and will understand and remember the visual image, while oth-
ers will understand the idea better and remember the verbal title. Because the 
pattern is intended to express the essential idea, it can be used over and over 
again in many different contexts just as the words that make up a language form 
infinite sentences. Figure 1 (see Nair & Fielding, 2005) illustrates the linkage be-
tween visual and verbal information in creating a memorable impression of the 
need for schools to better connect indoor and outdoor learning activity. The intu-
itive nature of this pattern is highly provocative for educators and often inspires 
them to examine more closely the possibilities of on-site learning they have ne-
glected in their teaching. 

6.4  A Language of School Design 

The patterns described in the following sub-sections outline what could be con-
sidered the core of a language that supports the demands of 21st century learn-
ing. There are many more patterns that could be examined than can be covered 
in this chapter and the reader is encouraged to further examination of a full 
range of patterns that have been developed for schools (Tanner & Lackney, 2006; 
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Nair & Fielding, 2005; Moore & Lackney, 1994.) The patterns that follow are orga-
nized from the inside out, starting with the learner and moving out to the larger 
community in which the learner is embedded. Each pattern builds on the one be-
fore it illustrating the interconnected nature of the pattern language for school 
design. 

6.4.1 Home as a Template for School 

An educational direction that has emerged in the United States over the past two 
decades is the make schools look and feel more like homes. The use of terminol-
ogy such as house plans and neighborhood plans by architects reinforces this 
trend. Although there is little in the way of empirical research to support the idea 
of creating home-like school settings, there has been work by environmental 
psychologists and phenomenologists that suggest the importance of minimiz-
ing abrupt transitions between home and institutionalized settings, especially 
for very young children (Moore & Lackney, 1994). Many architectural elements 
such as home-like front yards and front porches, friendly entry sequences are all 
possible ways to reduce anxiety about school and reassure both child and parent 
(see Figure 2). Creating a home like atmosphere does not stop at the entrance. To 
further a sense of comfort, older students can be assigned to a homebase with in-
dividual desks and lockable storage space. Home bases should be located within 
small learning community. Lockers, if provided should be placed in smaller num-
bers in nooks or bays in areas where students are likely to socialize in a healthy 
way. The traditional 9” locker lined up in a hallway is not recommended. 
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Figure 2.  Home as a template for school (Jeffery A. Lackney and Fielding Nair International).
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6.4.2 Space for Collaboration 

Educational environments need to actively support active, self-directed, prob-
lem-, project-based, collaborative or cooperative learning strategies over tradi-
tional, lecture-oriented, discipline-focused, teacher-centered instruction (John-
son & Johnson, 1999; Costa & Liebmann, 1997). Collaborative learning prepares 
learners for the changing learning expectations in the real-world through an ac-
tive learning process that teaches critical thinking, problem solving, teamwork, 
negotiation skills, reaching consensus, using technology, and taking responsibil-
ity for one’s own learning (Wolff, 2001). 

School planners and architects are developing a variety of school designs 
that support personalized, self-directed learning (see Figure 3). Wolff (2001) has 
identified a variety of features of collaborative environments: Variable sizes 
spaces that are easy to change to support several learning activities within the 
same space, and to encourage integration of courses and programs; individual 
work spaces that can be personalized providing a sense of ownership and teaches 
responsibility for one’s own learning; faculty team spaces with adjacent mate-
rial preparation areas and meeting space that encourages team teaching, men-
toring of faculty and collaboration. Functional spaces for collaborative learning 
activities might include: Presentation spaces for individuals and teams to dem-
onstrate their learning and share knowledge acquired with the larger learning 
community; the continued need for classroom spaces for direct instruction of 
concepts, content and skills; process galleries, studios that allow for the display 
of ongoing projects to showcase concept development; project space that pro-

Figure 3.  Space for collaboration (Jeffery A. Lackney and Fielding Nair International). 

Jeffery A. Lackney 



192

vides a variety of work surfaces, storage and access to technology to encourage 
critical thinking, problem-solving and teamwork; home base for gathering of 
learners and faculty to seek assistance and resources or hold group discussions; 
informal, non-classroom, learning spaces such as study spaces, lounges and out-
door spaces to provide areas for socializing, and serendipitous meetings that can 
foster creative thought and solutions to problems; and collaboration incubator, 
idea generation space to support creativity, teamwork, prototyping of concepts 
which can also encourage the involvement of local employers in the develop-
ment of projects. 

Social discourse and collaborative learning are critical to the development 
of well-rounded citizens. These skills are actually at the top of the list of quali-
fication for success in almost any global profession. Corridors can be replaced 
with other kinds of spaces, which permit circulation but also serve the goals of 
social and emotional development. There are informal social gathering places 
for student to assemble in conversational groups throughout the school and on 
the school grounds. Some indoor collaborative spaces allow students to have ac-
cess to full-service kitchen or mini-service area with a refrigerator, sink and or 
microwave. Collaborative spaces placed adjacent to more formal instructional ar-
eas can serve as additional informal learning breakout spaces. They are not visu-
ally or acoustically disruptive to more formal (quiet) instructional spaces. When 
spaces are used correctly, for collaborative work, noise is surprisingly not a prob-
lem, instead one experiences a healthy “buzz” of activity. It is when these spaces 
are not used as designed, as when teachers persist in lecturing to large groups of 
students rather than working in small groups, that acoustics can become a prob-
lem. Additionally, the technology of acoustical abatement provides a variety of 
strategies for attenuating sound such as sound absorptive materials on all room 
surfaces. 

The space has adequate flexible seating and soft seating options with vistas 
to nature, street life and or active hands-on learning areas. Within the collabora-
tive space there are areas for student display of events, work products and other 
announcements of interest to students. Unique floor and wall surfaces, accent 
lighting and other physical features delineate the collaborative spaces. 

6.4.3 The Learning Studio and the Learning Suite 

The conventional rectilinear shaped classroom with desks in rows and columns 
is the most visible symbol of an educational philosophy that emphasizes rep-
etition, sameness, standardization, in short, an assembly line model of learning. 
Under this model, it made sense to regiment several classrooms next to each 
other and place them on long corridors that could be easily supervised. This 
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model, that we might call the old paradigm, most closely represents nearly a two-
century old pattern whereby the day itself could be broken down into 45-minute 
segments of prescribed activity. Under the new learning paradigm, the patterns 
of learning are such that many educators now advocate that students learn best 
if grouped in varying ages (multi-age), learning different things (differentiation) 
from different people (team teaching, cooperative learning) in different places 
(using the entire community as a learning environment), different ways (project-
based) and at different times (block scheduling). The spaces set up for the old 
(assembly-line) paradigm would be extremely difficult to modify to function 
well for the new model that requires the need for multiple modes of learning in 
addition to lecture and recitation, such as large group discussion, small group 
cooperative learning, project-based hands on learning, as well as individualized 
and self-directed learning. 

Is the rectilinear row and column classroom obsolete? Given that the class-
room itself will continue in some iteration into the foreseeable future the model 
must be amended from a rectangular box to a more agile “Learning Studio” (see 
Figure 4). The term Learning Studio is sometimes used to refer to an L-shaped 
classroom with multiple activity centers (Lippman, 2005). The space lends itself 
to achieving many of the learning modalities outlined above. 

Figure 4.  The Learning Studio (courtesy of 

Fielding Nair International, LLC). 

Figure 5.  The Learning Suite (courtesy of 

Fielding Nair International, LLC). 
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The ability to combine Learning Studios into a “Learning Suite” (see Figure 
5) expands the options for teaching and learning. The suite allows teachers to 
team-teach or for one to be outside the Studio doing research or fieldwork while 
the other monitors both studios. Students can engage in peer-to-peer learning, 
mentoring, and collaborative projects with students from an adjacent studio and 
learning. 

6.4.4 The Small Learning Community 

The literature on the effects of school size on a variety of school outcomes is well 
documented. Participation in school activities, extracurricular activities, student 
satisfaction, number of classes taken, community employment have all been 
found to be greater in small schools relative to large schools (Barker & Gump, 
1964; Irmsher, 1997; Lashway, 1998; Raywid, 1999). As a result of the overwhelm-
ing evidence provided by this research, there is a rapidly growing interest in 
smaller school sizes and buildings (Washor, 2002; Lawrence et al., 2002; Levine, 
2002; Nathan & Febey, 2001). 

A small learning community is a fully autonomous or semi-autonomous 
grouping of no more than 150 students who share a common space. The promi-
nent idea in creating small learning communities is to create small groups where 
everyone knows everyone else. If the school itself is not built small, Small Learn-
ing Communities can be created in a neighborhood like fashion with a central 
connector space acting as a unifying element. Ideally, each SLC should have out-
door connections and may contain its own multi-purpose social space (see Fig-
ure 6). 

6 – A Design Language for Schools and Learning Communities 

Figure 6. Small Learning Community (courtesy of Fielding Nair International, LLC). 
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These patterns form an unbroken whole starting from the learner out: Home 
as a Template for School leads to Collaborative Spaces that are included outside 
and within Learning Studios and Suites all within the context of a Small Learn-
ing Community. These patterns continue to integrate with Indoor-Outdoor Con-
nections for learning described in a previous section as well as Connecting to 
Community itself through local business and community partnerships as well as 
global virtual connections. All patterns work off each other in creating a compre-
hensive learning environment that supports 21st century learning. 

Figure 7.  Cristo Rey High School Pattern Workshop (courtesy of Fielding Nair International, LLC). 
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6.5 B r i n g i n g  I t  All T o g e t h e r  

P a t t e r n s  b y  t h e i r  v e r y  n a t u r e  i m p l y  o r g a n i e  c o n n e c t i o n :  L e a m i n g  s t u d i o s  a n d  
s u i t e s  t h a t  h a v e  i n d o o r - o u t d o o r  c o n n e c t i o n s  a r e  m o r e  s u c c e s s f u l l e a m i n g  envi
r o n m e n t s  t h a n  t h o s e  t h a t  d o  n o t  h a v e  t h e s e  c o n n e c t i o n s .  This s e e t i o n  p r o v i d e s  
a n  e x a m p l e  o f  h o w  t h e s e  p a t t e r n s  a r e  i n t e g r a t e d  i n t o  a r e a l  s c h o o l  d e s i g n  p r o j e c t .  
The L e a r n i n g  S u i t e  p a t t e r n  d e v e l o p e d  f o r  Cristo Rey H i g h  School i n  M i n n e a p o l i s ,  
M i n n e s o t a  p r o v i d e s  a w o r k e d  e x a m p l e  o f  h o w  p a t t e r n s  c o n n e c t  a n d  i n t e r r e l a t e  
(see Figure 7). 

6.5.1 L e a r n i n g  S u i t e  - C r i s t o  R e y  J e s u i t  H i g h  S c h a o l  
] s s u e :  I n  a n  e f f o r t  t o  m a k e  l e a r n i n g  m o r e  m e a n i n g f u l  a n d  r e l e v a n t  f o r  u r b a n  y o u t h ,  

c u n i c u l w n  a n d  i n s t r u c t i o n  m u s t  b e c o m e  m o r e  i n t e g r a t e d  a n d  f o c u s e d  o n  t h e i r  
p e r s o n a l  r e a l l i f e  n e e d s  a n d  c o n c e m s .  

S o l u t i o n :  P r o v i d e  a n  agile p h y s i c a l  s e t t i n g  c a p a b l e  o f  s u p p o r t i n g  t e a m s  o f  t e a c h e r s  
t o  i n s t r u c t  l a r g e  a n d  s m a l l  g r o u p s ,  a s  weil a s  i n d i v i d u a l s  o n  a n  "as n e e d e d "  basis. 

F e a t u r e s  o f  I b e  L e a m l n g  S u i t e  
A L e a r n i n g  S u i t e  is d e s i g n e d  f o r  125 s t u d e n t s  i n  a s i n g l e  g r a d e  level ( F r e s h m a n ,  
S o p h o m o r e ,  Junior, Senior) a n d  b e t w e e n  6 - 8  f a c u l t y  m e m b e r s .  

Each L e a r n i n g  S u i t e  h a s  a m i n i m u m  o f  five a d v i s o r y  g r o u p i n g s .  

Each L e a m i n g  S u i t e  h a s  a H u r n a n i t i e s  c l u s t e r  o f  3 - 4  L e a m i n g  S t u d i o s  a n d  a 
Science C l u s t e r  o f  3 - 4  L e a m i n g  Labs. C l u s t e r s  a r e  d e s i g n e d  t o  c r e a t e  i n t e r d i s c i 
p l i n a r y  s y n e r g y  b e t w e e n  r e l a t e d  d i s c i p l i n e s .  
A L e a m i n g  S u i t e  h a s  a "Hub" t h a t  c o n s i s t s  o f  s h a r e d  f a c u l t y  offices, a C o r p o r a t e  

I n t e r n s h i p  P a r t n e r  office, a n d  3 c o n f e r e n c e  r o o m s  f o r  u s e  a s  a d v i s o r i e s  a s  weIl 

a s  c o r p o r a t e  p a r t n e r  m e e t i n g s .  
A C a f e / C o m m o n s  is a s h a r e d  b r e a k o u t  s p a c e  f o r  t h e  e n t i r e  L e a r n i n g  S u i t e  t h a t  
p r o v i d e s  flexible, m u l t i - f u n c t i o n a l  s p a c e  f o r  b o t h  a c a d e m i c  a n d  s o c i a l  activity. 

The C a f e /  C o m m o n s  c o n s i s t s  o f  c a f e  s t y l e  t a b l e s  a s  weIl a s  m o v a b l e  r e c t a n g u l a r  
t a b l e s  f o r  s m a l l  g r o u p  study. I n  a d d i t i o n ,  s o f t  s e a t i n g  p r o v i d e s  cave s p a c e  f o r  

s t u d e n t s  r e q u i r i n g  a m o r e  f o c u s e d  a n d  q u i e t  s e t t i n g  f o r  study. 

A r o o f t o p  g r e e n  s p a c e  is p r o v i d e d  o f f  t h e  b o t h  t h e  C o m m o n s  a n d  t h e  Science 
Lab f o r  u s e  a s  b o t h  a s o d a l  b r e a k o u t  a n d  o u t d o o r  l e a m i n g  ( e n v r r o n m e n t a l  

m o n i t o r i n g ) .  
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The act of creating this and other patterns for the project directly involved educa-
tors and administrators to ensure that Cristo Rey best practice was incorporated 
into the program patterns. Learning studios are clustered into Humanities and 
Science clusters as dictated by the school’s curriculum. Each learning studio clus-
ter is grouped around a Café/Commons space that serves both as a place of learn-
ing and as a place of socializing and eating. Both suite clusters have access to a 
green roof deck, with one of the science learning studios directly connected for 
outdoor science projects. A Suite Hub is closely associated with these clusters and 
contains various faculty support functions. 

The final scheme (see Figure 8) indicates the final product that was a result 
of the patterning process with smaller learning communities separated by stairs 
and other elements each containing their own learning studios/suites and open 
collaborative areas. 

Figure 8.   Cristo Rey High School, Minneapolis, MN. Second floor plan illustrating the translation 

of the Learning Suite pattern with three small learning communities each containing 

learning studios and suites surrounding collaborative breakout areas (courtesy of 

Fielding Nair International, LLC). 

Jeffery A. Lackney 
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6.6  Summary 

There are particular aspects of school design and school planning that is sug-
gested by this chapter that might be considered by designers and planners in cre-
ating “schools of the future.” 

As implicitly suggested in this chapter, the critical design characteristics of 
the school design process that should be avoided include the artificial separation 
between the activities of planning and the activities of design. These two activities 
are naturally interconnected and when there is an institutionalized separation 
between them, as in the use of educational specifications, miscommunications 
result that are regularly missed in the resulting school building. The tendency 
towards inauthentic user involvement in both planning and design continues to 
be a stumbling block resulting in non-functional design solutions. While expert 
planners and designers do bring with them best practice knowledge formulated 
through experience in a variety of project settings, integrating and respecting in-
sights into local context and particular educational practices of both educational 
leaders and rank-and-file teachers are nevertheless critical to the resulting suc-
cess of the project as an effective place for learning. With this said, the applica-
tion of best practices and available research by school designers is often uneven 
and based on their familiarity with knowledge often outside their expertise. The 
Language of School Design offers a bridge in applying new knowledge to practice. 

School planning as it is generally practiced today has the tendency of repeat-
ing patterns from an older societal paradigm of the industrial/manufacturing 
process. Rooms are standardized, schedules are regularized, teacher practices are 
uniform across whole districts and systems. There is within the teaching profes-
sion a general recognition and growing understanding that learning styles vary 
between student and that developmental capacities need to be considered in 
teaching holds promise that school design elements themselves will shift to ac-
commodate these understandings. The Language of School Design is one such 
response to this recognition with its emphasis on a variety of learning environ-
ments, comfortable homelike character of spaces, among other elements. 

Regarding aspects of current school design practice that work: The current 
practice of pre-design and architectural programming that has emerged from the 
innovations of the past generation of designers represents a practice that should 
not only be maintained but also expanded. In circumstances where educational 
specifications cannot be avoided, such as in large bureaucratic school systems, the 
act of reinterpreting specifications within a formal architectural programming 
process that proceeds schematic design can go far in translating abstract specifi-
cations into workable solutions. 
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Finally, this chapter has argued that the application of the pattern language pro-
vides an opportunity for innovation in school design and planning. Although in 
theory, the pattern language of Christopher Alexander has received some recog-
nition as an important contribution to design generally, it has not been accepted 
or practiced in any systematic way in the profession at large. The Language of 
School Design as described in this chapter provides an innovative practical 
method for applying the theory of the pattern language to school design that 
is accessible to everyone involved in schools not just educational planners and 
architects. 

We have proposed the use of the design pattern, a visual and verbal repre-
sentation of a broader pattern of educational behavior and activity that forms 
a more organic common language that both architects and educators can use to 
communicate during design collaboration. The design pattern has the potential 
to override the abstract representations of teaching and learning often depicted 
in educational specifications. Design communication between educators and ar-
chitects, it has been argued, is critical to effective planning and design of schools. 
The patterning process provides educators with a new tool for powerfully ex-
pressing their experience to architects directly. 
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7 Criteria for the Judgment of the 

Quality of School Buildings 

Rotraut Walden 

The many descriptions of school projects compiled in this book have been sys-
tematically scrutinized in a qualitative fashion. The resulting criteria for the 
judgment of the quality of school buildings have been combined into a system. 
The approach was as follows. A system for the judgment of school buildings was 
developed, and the corresponding features pertinent for school construction 
were incorporated into the system. In the subsequent chapter 8, the most im-
portant features for the design of innovative schools are listed. Here, we did not 
hesitate to name aspects again that are “just good” and not a matter of course, 
while not necessarily being innovative. The chapter also addresses the most im-
portant mistakes that can be made by clients and architects alike in the planning 
of schools. All in all, an attempt is made to provide useful recommendations for 
the planning of schools of the future – internationally –, following the identifica-
tion of important psychological conditions and processes in chapter 3. 

7.1  Procedure 

In the analysis of interviews and school descriptions by internationally practic-
ing experts and architects, we used the facet approach, which will be described in 
the following. 

Facet Approach 

The facet approach was chosen to bring the multitude of aspects that might be 
relevant for a promotion of schools of the future into a systematic structure. 
(Borg & Shye, 1995, cf. Walden, 2007). This made it possible to create a connection 
between content and data collection approach in which the method emerges “in-
trinsically” from the content. 

R. Walden (ed.), Schools for the Future, DOI 10.1007/978-3-658-09405-8_9,
© Springer Fachmedien Wiesbaden 2015
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Table 7.1  The mapping sentence according to the facet approach for the promotion of a “school 

of the future” (cf. Walden, 2007; Walden & Borrelbach, 2012). 

7 – Criteria for the Judgment of the Quality of School Buildings 

   User

   (a1 = teacher)

   (a2 = students)

Person (p)  (a3 = parents)         evaluates the school

   (a4 = architect) (cognitively / affective)

   (a5 = visitors)

   (a6 = evaluators of photographs or ‘on site’)

for the various environmental levels, respectively 
(b1  = site and infrastructure)

(d1  =  functional)

(d2  =  aesthetic design)

(d3  =  social – physical) 

(d4  =  ecological)

(d5  =  organizational)

(d6  =  economical)

and quality at the point in time

(e1  =  currently negative aspects)

(e2  =  currently positive aspects)

(e3  =  innovative aspects)

as

(f1  =  very conducive)

(f2  =  conducive)

(f3  =  neither)

(f4  =  disturbing)

(f5  =  very disturbing)

(f6  =  no answer possible)

(b2  =  facade, exterior)

(b3  =  building)

(b4  =  entrance area)

(b5  =  classrooms)

(b6  =  specialty and multipurpose 

rooms)

(b7  =  interior, circulation areas, 

hallways, stairs)

[(b8  =  heating, cooling, ventilation, 

lighting, acoustics, sanitary 

systems)]

(b9  =  school yard, special (outside) 

areas, sports areas)

[(b10  =  overall impression)]

with regard to the reactions

(c1  =  work and learning performance)

(c2  =  well-being)

(c3  =  social interaction)

In addition, the person (p) assesses the aspects 

of the various levels with respect to the 

following criteria
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Architectural psychology views all involved parties – users, architects, planners, 
researchers – as being confronted with a multitude of stimuli that can influence 
the experience and behavior of the individual. It is often difficult to determine 
which of these aspects are especially significant, how they should be distin-
guished and how they influence each other. Also, it is not known in what mani-
festation they become important. Facet theory (FT) offers help in structuring the 
innumerable factors into environmental features with different manifestations 
(see environmental levels in the table below), personal units (expert, user, pass-
erby), and subjective indicator reactions (learning performance, expressions of 
well-being, social interaction). In this, it is our fundamental assumption that 
there are such distinctions and that these can be investigated meaningfully. Facet 
theory offers a structural framework for doing this, one which often emerges ‘in-
trinsically’ from the content. In application, the theory is mostly understood not 
as an explanatory theory but as a methodological approach for social science. It 
consists essentially of two components: (1) In research design, it embraces the 
planning of experiments and investigations and the selection of samples; (2) in 
the analysis of data, it includes various evaluation approaches resulting from the 
contents. In addition, it consists of hypotheses which relate the two realms to 
one another. 

General application possibilities for the facet approach are listed by Borg 
and Shye (1995): 

1.  Formulation of a first definition of the questions in an area that has so far 
hardly been investigated (such as, in this case, the basis for the interviews). 

2.  Situations in which a number of empirical observations and laws have been 
found whose interrelations are not explained. Very complex hypotheses can 
be derived from a facet system (an example are studies of quality of life, cf. 
Borg, 1986). 

3.  A study which has not been designed as a facet theory investigation can be 
retrospectively reframed and its data tested again. This also facilitates the 
comparison of very different studies in the same area of interest. 

A mapping sentence expresses the relationships between different facets (cat-
egories such as persons, situations, and reactions). The facets are divided into 
subcategories or elements. 

An example: A facet P is the set of all users. Subcategories of P would be P1 = 
teachers, P2 = students, P3 = parents, P4 = architect; P5 = visitors, P6 = evaluators 
“on site”, P7 = evaluators of photographs, etc. 

Rotraut Walden
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I n  a d d i t i o n ,  t h e  f a c e t  P = s e t  o f  all u s e r s  c o u l d  b e  f u r t h e r  s u b d i v i d e d  i n t o  f u r t h e r  
f a c e t s  a c c o r d i n g  t o  g e n d e r ,  age g r o u p s ,  m a r i t a l  s t a t u s ,  a n d  s o  on. 111e s u b c a t e g o 
r i e s  o f  t h e  g e n d e r  f a c e t  w o u l d  t h e n  b e  " m a l e "  a n d  "female." 111e r e l a t i o n s h i p s  be
t w e e n  t h e  v a r i o u s  f a c e t s  a r e  e x p r e s s e d  i n  a m a p p i n g  s e n t e n c e .  T h e  d e s i g n  o f  t h e  
i n t e r v i e w s  follows t h e  m a p p i n g  s e n t e n c e  w h i c h  i n  t u r n  is d e r i v e d  f r o m  t h e  b a s i c s  
o f  a r c h i t e c t u r a l  p s y c h o l o g y  a n d  t h e  r e s u l t s  o f  p i l o t  s t u d i e s  ( c r i t e r i a  f o r  t h e  j u d g 
m e n t  o f  s c h o o l  q u a ! i t y ) .  

I m p I e m e n t a t i o n  o f  t h e  I n t e r v i e w s  
O n  t h e  b a s i s  o f  c o m p a r a t i v e  i n t e r v i e w s  o f  e x p e r t s  (cf. W a i d e n  & B o r r e l b a c h ,  2 0 1 2 ) ,  

r e s p e c t i v e l y  r e a n a l y s i s  o f  t h e  d e s c r i p t i o n s  b y  e x p e r t s  o f  24 p r o j e c t s  (cf. c h a p t e r  4 
b y  H e n r y  Sanoff, c h a p t e r  5 b y  K a n a m e  Yanagisawa, a n d  c h a p t e r  6 b y  Jeffery A. 
Lackney, a n d  t h e  d e s c r i p t i o n s  o f  p r o j e c t s  i n  t h e  a p p e n d i x )  a s  w e i l  as a s t u d y  b y  
W a i d e n  ( 2 0 0 7 ) ,  we w a n t e d  t o  f i n d  o u t  h o w  s c h o o l  b u i l d i n g s  o f  t h e  f u t u r e  m i g h t  
b e  d e s i g n e d .  We w e r e  i n t e r e s t e d  i n  i n n o v a t i v e  s o l u t i o n s  a n d  r e c o g n i z a b l e  t r e n d s  
a n d  r e q u i r e m e n t s .  For t h i s  p u r p o s e ,  i t  was n e c e s s a r y  t o  d r a w  o n  s p e c i a l  c r i t e r i a .  
111e s c h o o l  is a c o m p l e x  w i t h  c o m p o n e n t s  t h a t  m u s t  b e  a n a l y z e d .  111e g u i d e 
! i n e  f o r  t h e  i n t e r v i e w  is o r g a n i z e d  a c c o r d i n g  t o  a walk t h r o u g h  t h e  s c h o o l  a n d  
i t s  s e l e c t e d  f a c e t s .  First. w e  ask t h e  a r c h i t e c t s  t h e m s e l v e s  f o r  t h e  p r o v i s i o n s  t h e y  
c o n s i d e r  s u c c e s s f u l ,  a n d  t h e n  t r y  t o  g e t  a t  d i f f i c u l t i e s  w i t h  a q u e s t i o n  f o r  "criti
cal" a s p e c t s .  111e s p e c i a l  a c h i e v e m e n t  o f t h e  a r c h i t e c t s ,  g o i n g  b e y o n d  t h e  r e g u l a r  
c o m m i s s i o n  f o r  a b u i l d i n g  p r o j e c t ,  is t o  n a m e  t h e  f u t u r e - o r i e n t e d  a s p e c t s .  

G u i d e l l n e  f o r  I n t e r v i e w .  A b o u t  " S . h o a I .  o f t h e  F u t u r e "  

1 .  W h a t  d o  y o u  c o n s i d e r  e s p e c i a l l y  g o o d  r e g a r d i n g :  

t h e  s i t e  a n d  i n f r a s t r u c t u r e  
t h e  e x t e r i o r  o f  t h e  b u i l d i n g  
t h e  b u i l d i n g  
t h e  c l a s s r o o m s  
t h e  s p e c i a l t y  r o o m s ,  m u l t i p u r p o s e  r o o m s  - t h e  c i r c u l a t i o n  a r e a s ,  hallways, 
s t a i r c a s e s  
t h e  h e a t i n g ,  c o o l i n g ,  v e n t i l a t i o n ,  a c o u s t i c s ,  a n d  s a n i t a r y  p r o v i s i o n s  
t h e  s c h o o l  y a r d  
t h e  s p e c i a l  ( o u t s i d e )  a r e a s ,  s p o r t s  f a c i l i t i e s l  



Rotraut WaIden 

2 .  W h a t  d o  y o u  e o n s i d e r  especiaUy q u e s t i o n a b l e  i n  t h e  s a m e  a r e a s  

t h e  s i t e  a n d  i n f r a s t r u e t u r e  
t h e  e x t e r i o r  o f  t h e  b u i l d i n g  
t h e  b u i l d i n g  
t h e  c l a s s r o o m s  

2 0 5 

t h e  s p e c i a l t y  r o o m s ,  m u l t i p u r p o s e  r o o m s  - t h e  c i r e u l a t i o n  a r e a s ,  haUways, 
s t a i r e a s e s  - t h e  h e a t i n g ,  eooling, v e n t i l a t i o n ,  l i g h t i n g ,  a e o u s t i e s ,  a n d  sani
t a r y  p r o v i s i o n s  
t h e  s e h o o l  y a r d  
t h e  s p e c i a l  (outside) areas, s p o r t s  f a e i l i t i e s l  

3. W h a t  a r e  s o m e  e o n s i d e r a t i o n s  t h a t  s h o u l d  d e f i n i t e l y  b e  e o n s i d e r e d  f o r  t h e s e  
areas as i n n o v a t i v e  i n  future? 

4. To w h a t  e x t e n t  a r e  s u g g e s t i o n s  a n d  p r o p o s a l s  f r o m  s t u d e n t s ,  t e a c h e r s ,  a n d  
p a r e n t s  t a k e n  i n t o  e o n s i d e r a t i o n  i n  p l a n n i n g  t h e  b u i l d i n g ?  

5. W h a t  a b o u t  p o t e n t i a l  f u t u r e  m o d i f i c a t i o n s ,  c h a n g e s ,  a l t e r a t i o n s  b y  s t u d e n t s ,  
t e a c h e r s ,  p a r e n t s l  

6. Are t h e  c u r r e n t  r e g u l a t i o n s  f o r  s c h o o l  b u i l d i n g  c o n s t r u c t i o n  s t i U a d e q u a t e l  

7. W h a t  a r e  s o m e  o t h e r  c o n s i d e r a t i o n s  t h a t  y o u  p e r s o n a U y  c o n s i d e r  i m p o r 
t a n t ?  

A n a l y s i s  o f  R e s u l t s  - A p p r o a c h  
For t h e  a n a l y s i s  o f  t h e  i n t e r v i e w  r e s u l t s ,  w e  f i r s t  t r a n s e r i b e d  t h e  i n t e r v i e w  t a p e s  
i n t o  r e g u l a r  w r i t t e n  G e r m a n  a n d  c o m p i l e d  t h e  e x p e r t  r e p o r t s  a c c o r d i n g  t o  vari
o u s  c a t e g o r i e s .  This a p p r o a c h  is n e e d e d  e s p e c i a l l y  w h e r e  t h e  c o n t e n t - t h e m a t i c  
level is t h e  p r i m e  c o n c e r n ,  a n d  t h e  i n t e r v i e w e d  p e r s o n  is a s k e d  t o  a c t  a s  e x p e r t ,  
w i t n e s s ,  o r  i n f o r m a t i o n  source. S u b s e q u e n t l y ,  we a p p l i e d  t h e  m e t h o d  o f  e o n t e n t  
a n a l y s i s  (here: Mayring, 2 0 0 3 ;  f o r  q u a n t i t a t i v e  c o n t e n t  a n a l y s i s  see Rustemeyer, 
' 9 9 2 ;  G r o e b e n  & R u s t e m e y e r ,  2001). T h e n  w e  d e v e l o p e d  a t a x o n o m y f o r  t h e  judg
m e n t  o f  schools. Here, t h e  r e s u l t s  o f  p r e v i o u s l y  c o m p l e t e d  s t u d i e s  o n  weU-being 
i n  s c h o o l s  a n d  office b u i l d i n g s  w e r e  h e l p f u l  (Waiden, 2007). C r i t e r i a  a c c e p t e d  f o r  
t h e  t a x o n o m y  w e r e  t h e  a s p e c t s  o f  f u n c t i o n a l i t y ;  e s t h e t i e  d e s i g n ,  s o c i a l - p h y s i e a l  
(here m e a n i n g  i t s  c o n d u c i v e n e s s  f o r  c o m m u n i c a t i o n ) ,  e c o l o g y ,  o r g a n i z a t i o n ,  a n d  
e c o n o m y .  (For a n  e x p l a n a t i o n ,  see s e e t i o n  7.3 below). 



2 0 6  7 - Criteria ror t h e  J u d g m e n t  o f t h e  Q u a l i t y  o f  S c h e o l  B u i l d i n g s  

The sellOol c o m p l e x  t o  b e  j u d g e d  was d i v i d e d  i n t o  t h e  levels of: 

exterior 
s c h o o l  b u i l d i n g  
entrance 
classrooms 
s p e c i a l - p u r p o s e  r o o m s  
interior structure, circulation 
s c h o o l  y a r d  a n d  s p e c i a l  a r e a s .  

We b e g a n  t o  w o r k  t h r o u g h  t h e  i n t e r v i e w s  t o  i d e n t i f y  t h e  e x p e r t s '  a n s w e r s  t o  t h e  
r e s p e c t i v e  q u e s t i o n s .  We m a r k e d  t h e  cOITesponding s e n t e n c e  p a r t s  w i t h  spe
cial s y m b o l s  (see m a p p i n g  s e n t e n c e  o f  t h e  b a s i c  f a c e t  t h e o r y  s t r u c t u r e ) .  Subse
q u e n t l y ,  we cOITelated t h e  p o s i t i v e ,  n e g a t i v e ,  a n d  f u t u r e - o r i e n t e d  a s p e c t s .  The 
l a s t  s t e p  was t h e  p r o d u c t i o n  o f  a s u m m a r y  t a b l e  o f  s c h o o l  q u a l i t y  (see t a b l e  7-2) 
w h e r e  p o s i t i v e ,  n e g a t i v e ,  a n d  f u t u r e - o r i e n t e d  a s p e e t s  o f  s c h o o l  d e s i g n  a r e  c o m 
b i n e d .  All t h e  l i s t e d  i n f o n n a t i o n  w a s  d r a w n  f r a m  t h e  i n t e r v i e w s  a n d  d e s c r i p t i o n s  
b y e x p e r t s .  

I n t e r v i e w  Partners - D e s c r i p t i o n s  b y  Experts ( A r c h i t e c t s )  
Who w o u l d  b e  i n t e r e s t i n g  d i s c u s s i o n  p a r t n e r s  f o r  t h i s  t o p i c ?  A r c h i t e c t s ,  o f  
c o u r s e  I B u t  h o w  t o  g e t  i n  t o u c h  w i t h  a r c h i t e c t s  w h o  h a v e  d e v e l o p e d  v i s i o n a r y  
i d e a s  a n d  t h e i r  a p p l i c a t i o n  i n  s c h o o l  d e s i g n ?  

O u r  f i r s t  s t e p  was t o  w r i t e  t o  a r c h i t e c t u r a l  m a g a z i n e s  t o  f i n d  a r c h i t e c t s  w h o  
h a d  b e e n  a c t i v e  i n  s c h o o l  d e s i g n .  Based o n  t h e  c o n t e n t  o f  t h e  l a t e s t  c o p i e s  o f  
t h e s e  m a g a z i n e s ,  t h e  e d i t o r s  p r e p a r e d  a f i r s t  l i s t  o f  a r c h i t e c t s  o f  " s c h o o l s  o f  t h e  
f u t u r e . "  All e x c e p t  o n e  o f  t h e  a r c h i t e c t s  we s e l e c t e d  a c c o r d i n g  t o  v a r i o u s  c r i t e r i a  
r e s p o n d e d  q u i c k l y  a n d  w e r e  w i l l i n g  t o  b e  i n t e r v i e w e d .  A d d i t i o n a l  i n f o r m a t i o n  
was o b t a i n e d  f r o m  i n t e r n a t i o n a l  a r c h i t e c t s  w i t h  e x p e r t i s e  i n  s c h o o l  d e s i g n ,  i n  
t h e  U n i t e d  S t a t e s  ( H e n r y  Sanoff), t h e  U n i t e d  S t a t e s  a n d  Africa (Jeffery A. Lack
ney), as weil as Asia a n d  E u r o p e  ( K a n a m e  Yanagisawa), b a s e d  o n  d e s c r i p t i o n s  o f  
24 schaDI projects fram 11 countries o n  five continents. 

Accordingly, we o b t a i n e d  a n s w e r s  f r o m  a r c h i t e c t  P e t e r  B u s m a n n  i n  Cologne, 
G e r m a n y  ( p e r s o n a l  c o m m u n i c a t i o n ,  A u g u s t  12, ' 9 9 9 ) ,  a n d  P e t e r  H ü b n e r  i n  Neck
a r t e n z l i n g e n ,  G e r m a n y  ( p e r s o n a l  c o m m u n i c a t i o n ,  A u g u s t  25, 1 9 9 9 :  cf. a l s o  h i s  
c o m m e n t s  i n c l u d e d  i n  t h i s  b o o k ) .  Written c o m m e n t s  carne f r o m  a r t i s t  Frieden
s r e i c h  H u n d e r t w a s s e r  ( t  2 0 0 0 )  a n d  h i s  m a n a g e r  J o r a m  H a r e l  ( p e r s o n a l  c o m m u 
n i c a t i o n ,  A u g u s t  2, ' 9 9 9 ) ,  a n d ,  as e x p e r t s ,  t h e  p s y c h o l o g i s t  a n d  p e d a g o g i c s  p r o 
f e s s o r  C h r i s t i a n  R i t t e l m e y e r  as weil a s  t h e  t h r e e  a r c h i t e c t s  w h o  a l s o  c o n t r i b u t e d  
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chapters to this book (Henry Sanoff, Jeffery A. Lackney, and Kaname Yanagisawa). 
The analysis of the interviews and written contributions about 24 projects will 
provide insights regarding selected “schools of the future” in the last part of the 
study from the viewpoint of the architects. 

The Schools 

The appendix contains photographs of all 24 selected schools, to illustrate main 
aspects.

Comprehensive School Brühl-South, Germany 

Architects: Peter Busmann and Godfried Haberer, Cologne, Germany 
(Case Study #19 – photographs see Appendix)

The special architectural attitude of these architects rests primarily in their un-
derstanding of buildings as the art of building. The inclusion of visual artists into 
the planning process of a building creates a lively dialogue between client, users, 
and architects, and between architects, the artists, and the building project. An-
other hallmark of this school is its largely ecological construction, which is based 
entirely on the principles of Hugo Kükelhaus (1971, 1988). 

“With the addition to the previous school design, the complex receives an in-

dependent image integrated into the urban context. Functionally and struc-

turally separate, the existing building and the addition remain clearly recog-

nizable. The center of the new building is the solar house with its pyramidal 

shape. The courtyard of the glass house with its greenery is the main break 

area but also serves as access and circulation hub. The ecological concept con-

sists of passive use of solar energy (as in the solar house) and natural air con-

ditioning (using, among other things, the temperature storage of its concrete 

mass). The interior organization follows the principle of a ‘school within the 

school.’ The regular classrooms are grouped into clusters of four, each with its 

set of auxiliary spaces for the head of the level, and advising teachers. In ad-

dition, there are spaces for individual work, group projects, and after-school 

activities throughout the complex. The organizational and economically ad-

vantageous building schematic permits micro-additions to each classroom as 

well as macro-expansion.”

(Busmann and Haberer, 2005).
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Decision for addition. An existing school on the site needed to be expanded. 
The city government quickly reached a consensus to the effect that the new 
school should not be built in the style of the first complex dating from the 
1970s. 

Organization. The center of the school is the solar house with its glass roof, where 
administration offices, teacher’s rooms, conference rooms, and various mul-
tipurpose spaces (for example, the arts room) are located. The glass roof cre-
ates a light-bathed interior courtyard from which the separate classroom 
wings are accessed. During the walkthrough of the school, the architect em-
phasized his concern that the school have a “gesture.” Looking at the sche-
matic, this school gives the impression of a place with open arms inviting 
users and visitors to enter. 

Exterior. The three exterior courtyards offer a variety of activity opportunities for 
the breaks. Nearby fields and meadows create a close connection to nature. 
Rain water is not channeled through the usual gutters and downspouts into 
subterranean storm sewers, but is first collected in a paved canal which turns 
into a small creek when it rains and so creates yet another experiential space. 

Facade. For the most part, the exterior wall is covered with an insulating stucco 
in a light yellow hue. For the sunshades, a blue color was selected. The center 
of the exterior wall has a wooden siding whose colors change according to its 
different degrees of exposure. Hardly any part of the building showed signs 
of graffiti or vandalism at the time of our visit. 

Covered interior courtyard. The center of the school is the interior courtyard cov-
ered by a pyramidal glass roof, which also appeals through its garden de-
signed in a mediterranean style. Freely growing vines, palms, orange and 
olive trees as well as a solar-driven creek create a close connection to nature 
and ensure that this space is used for many events and activities. 

Classrooms and hallways. The hallways which are “spliced open” create small 
spaces on all levels which can be used by students and teachers for indepen-
dent work and other activities. In addition, experiential spaces were created 
which were made inviting by means of small flower beds. Seating and tables 
invite users to linger and create informal meeting spaces. 

Classrooms. The shape preferred by the architects is the pentagon, because of its 
analogies to the proportions of the human body. With this idea in mind, they 
created classrooms, all of which are individually designed down to the large 
window areas and ergonomic furniture. These spaces activate all senses, and 
through the senses the entire body and soul of the human being. The design 
of spaces which invite the creative potential of the children is a creative act. 

7 – Criteria for the Judgment of the Quality of School Buildings 



209

Teachers’ lounge. In the teachers’ room, there is a separate work space for every 
teacher. The desks are arranged in small groups that are conducive to com-
munication and teamwork. In addition, there is a small quiet room for rest 
and meditation. 

Color design. The color design of the Comprehensive School Brühl-South is based 
on Goethe’s color circle. Its six colors radiate out into the outer ring where 
the four segments there each partake of two colors. These are related to the 
four realms of the human spiritual life: red and orange to reasoning; yellow 
and green to understanding; green and blue to sensuality; purple and red to 
imagination (see Schulze, 1994). 

Protestant Comprehensive School Gelsenkirchen (EGG), Germany 

Architect: Peter Hübner, Neckartenzlingen, Germany
(Case Study #20 – photographs see Appendix) 

This school was designed as a small town with many houses for living and learn-
ing. Guided by the architect Peter Hübner and his team, the children were al-
lowed to design their own school house. The first student designs of schoolhouses 
were already translated into blueprints and constructed. During the following 
five years, a new schoolhouse was added every year. Five single schoolhouses to-
gether form a complex in which the classes live and learn. The children remain 
in “their house” until they change over to the secondary level. Each unit not only 
has a class/living room but also a gallery, sanitary installations, a break room, but 
also a garden, which the children have to care for, and a separate entrance. Spe-
cialty and multipurpose rooms are located in “houses” along the town’s “main 
street.” Each house has a sign with its own name. Included is a “city hall” which 
forms the connection between the school and its neighborhood, where neighbor-
hood psychologists and social workers have their workspaces. 

The office of Peter Hübner worked intensively on the project of the Protes-
tant Comprehensive School (EGG) for eleven years from the original competition 
in 1993 until its completion in 2005. It represents the sum total of their experi-
ence to date with human school design (Hübner & Beierlorzer, 2005): Schools 
are places for living and not mere institutions for teaching and learning. Hugo 
Kükelhaus already stated this convincingly in his book Von der Tierfabrik zu Le-
rnanstalt (From animal factory to learning institution) in response to the short-
lived fashion for windowless schools (1988). The EGG is a multicultural, multi-
confessional neighborhood school with an emphasis on ecology, and it is run as a 
five-track comprehensive school with a three-track secondary level from the fifth 
grade to the Abitur (educational certificate qualifying for university entrance; 
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corresponding to the AA degree in US colleges). Though it is operated by the Prot-
estant Church of Westphalia, its student intake comprises about 30% Catholics 
and 30% Muslims, and thus meets a considerable demand for integration. It sees 
itself as a community school and fulfills a significant social service for the Bis-
marck neighborhood, which suffers from unemployment of up to 30% among 
its workers of mostly Turkish origin. The ecological emphasis of the school is re-
alized not only in its instruction but also in the architecture, especially in the 
choice of construction materials and the solar energy concept. 

The school was designed like a little town in which an interior market square 
and street are surrounded by the common rooms of the large school. The single 
units were individually planned by eleven different architects in the office. In-
tentionally, it was not to be a school designed according to one single concept by 
one designer but have a multifaceted appearance like a naturally grown town. 
This is realized down to the naming of the spaces and houses: not “cafeteria” 
but “tavern,” not “administration” but “city hall,” not “auditorium” but “theater.” 
(Hübner, 2005) 

For our topic, several things are important here: First, variety, individual-
ity, acceptance, identification, and well-being within the overall complex have 
already been achieved with the central arrangement; but secondly, the key for 
the entire school lies in the classrooms which create in most visitors the strong 
impression that they are not in a school. Many have remarked that the outside 
gives more of a sense of a Danish vacation village, and the interior is reminiscent 
of some place in Tuscany. 

In its final phase, the EGG will accommodate almost 1,300 students. Each 
class with 30 students was seen as the smallest unit and given its own “house,” 
entrance, foyer, wardrobe, restrooms, classroom, gallery, and private garden. 
Most importantly for the possibility of creating a sense of identification, stu-
dents were given the opportunity to do their own planning. The architects used 
the class community to create really original and individual classroom designs. 
The result of this community planning process is the surprising variety of the 
different solutions – in spite of the common size of 9 × 14 meters. Whoever at-
tempts to design buildings with lay persons, and especially with children, must 
have the ability to listen so as to let dreams become reality. The incredible pas-
sion with which the children became engaged in the development of their own 
classroom houses confirms the participation thesis established in previous chap-
ters (see chapter 4 by Henry Sanoff). 

7 – Criteria for the Judgment of the Quality of School Buildings 
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Martin Luther Gymnasium (High School) (MLG) and 

Elementary School, Wittenberg, Germany 

Renovation with the guidance of artist Friedensreich Hundertwasser 
(Case Study #21 – photographs see Appendix) 

These two schools are located in the middle of the “Trajuhnscher Bach” neighbor-
hood dominated by prefabricated apartment buildings, which was developed in 
the Luther town of Wittenberg in the 1970s and 1980s. The Martin Luther Gym-
nasium, (now part of the Luther Melanchthon Gymnasium, following its 2006 
amalgamation with another Wittenberg high school, the Melanchthon-Gymna-
sium), built in 1975 for about 1,400 students, was ready for renovation. Around 
1993, some of the school’s art classes developed ideas for remodeling that were 
in line with the art and architecture of Friedensreich Hundertwasser, probably 
best known for the colorful and undulating “Hundertwasser House” apartment 
building in Vienna. First contacts were established between the county of Wit-
tenberg and the artist’s agent. The school’s principal, Michael Sandau, Mrs. Kum-
metz of the county government, and student representatives traveled to Vienna 
to visit Hundertwasser’s agency and expressed a desire for Hundertwasser to 
become involved in the renovation project as an “architecture doctor.” Accord-
ing to Hundertwasser’s agent Joram Harel (personal communication, August 22, 
1999), “Hundertwasser spontaneously declared his availability, without charge, 
for the architectural renovation of this prefabricated building.” A revised plan 
was prepared by the end of 1996. “Besides well-known elements such as curving 
roof lines and facades, golden cupolas, diversified facade designs with ceramic 
materials, colored stucco, and so-called “tree tenants,” this concept also included 
conserved parts of the building that reveal the original prefabricated panel con-
struction. In this way, the old and the new were joined in a exciting dialogue. 

Changes in the exterior were accompanied by inside spatial reorganiza-
tion. A performance space with a stage for theater events was created, as were 
green roof areas that also can be used for instruction. With its numerous innova-
tions, this Wittenberg school became one of the most innovative schools in Eu-
rope. Since 2,000, there have been about 65 computers in many of the specialty 
rooms, which are connected in a school-wide network and have internet access. 
All students have free internet access for their studies, or just to surf. Besides the 
two new computer sciences labs there is also a modern media studio where films 
and videos can be developed digitally. An observatory gives a practical angle to 
astronomy instruction and allows students to “reach for the stars.” Designed by 
students, the mathematics room was transformed into a genuine experience. 
During project days, coordinate systems, algebraic symbols, and graphs were 
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drawn on the walls, to make the room look like a true math room as well as fit-
ting in with the overall design of the school. In this, an important factor was the 
contribution by artists. As in all other areas, engagement is needed to make great 
achievements possible. A gallery, unique in schools, is located on the upper floors, 
where pictures by students are exhibited side by side with work of contemporary 
artists. This school is recognized as a prime example of successful renovation of 
the prefab school type “Erfurt II,” which was built more than 550 times between 
Thuringia and the Baltic sea in the former German Democratic Republic. 

7.2  Development of a System for Judging the 

Quality of Schools of the Future 

In the following, we will present the results of the interviews and the analysis of 
the contributions of architects who have been internationally active in school 
design, in tabular form. The analysis proceeded as follows: 

1.  All interviews and descriptions were analyzed according to the criteria de-
scribed above. 

2.  The individual results were entered into a final table which summarizes 
“critical aspects,” “positive aspects,” and “innovative aspects” for school con-
struction. 

The Judging System and its Development 

For the two facets “environmental levels” and “criteria” in the mapping sentence 
shown in Table 7.1, the contents are now named in a system, shown in Table 7.2. 
The divisions of the following system into subcategories correspond to the school 
design constructs of the mapping sentence (in analogy to the environmental lev-
els: facade, school building, etc. and the criteria function, esthetics, etc.). 

The structure therefore followed six criteria (see Walden, 2005; 2007): Envi-
ronments can be judged using six criteria, namely the functional, esthetic, social, 
ecological, organizational, and economic. These criteria are developed by apply-
ing the basic central themes of architectural trends, such as “form follows func-
tion” etc. to environmental psychology. What is meant by this is that functional 
aspects save time and energy; for example, layout, way finding, and quality of 
materials. Esthetic design results in feelings of beauty or newness. Social-physi-
cal aspects can result in conflicts that arise from simultaneous use of one setting 
by multiple parties (concentrated lessons disrupted by someone using a pneu-
matic drill in the vicinity) or in opportunities through communication. Ecologi-

7 – Criteria for the Judgment of the Quality of School Buildings 
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cal aspects mean that the ecological consequences of a building’s existence are 
taken into account – from breaking ground via recycling to health concerns. Or-
ganizational aspects comprise the space-time breakdown of resources, provision 
of information, materials and storage facilities for logistics and sharing methods 
for task cycling. Economic aspects cater to the possibility of the entire school’s 
cost-benefits calculations concerning the building. 

The development of the mapping sentence and the judgment system is a 
continuous task, adapted to the specific conditions of each respective project. 
What the mapping sentence and the system have in common is their subdivi-
sion into subcategories according to an imagined walk through the building. The 
system was developed from the first pilot study in which six school projects in 
Germany were judged, up to the present analysis. The system serves as an item 
pool for questionnaires, and as the basis for guidelines for school construction in 
the various countries. 
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For table 7.2. please refer to the following pages  215–222. System for judging the 
quality of school buildings (corresponding to a virtual walkthrough of the differ-
ent areas of a school). Six criteria for the judgment of school quality are specified.
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8 Conclusion: What Makes a School 

a “School of the Future”? 

Rotraut Walden 

This chapter is a summary of recommendations on building and renovating 
“schools for the future” that are stated throughout this book. These recommen-
dations have been systematically compiled by means of the facet approach and 
the system for judging the quality of buildings (see chapter 7). This is a specific 
method of architectural psychology and social sciences. The sources of the data 
were: Historical experiences with school buildings (see chapter 2), results of ar-
chitectural psychology research (see chapter 3), interviews of architects of inno-
vative school buildings (see chapter 7), observations by architectural experts who 
are building schools and teaching in the United States and Japan (the authors of 
chapters 4–6) as well as descriptions of innovative school projects (see Appen-
dix). The fact that the book presents mainly material from architectural psychol-
ogy research and innovative architects is a specific approach of environment-
behavior research. Further architectural psychology studies (Walden, 2007) look 
at student and teacher responses, that is, users. These studies capture the effects 
of architecture upon performance, wellbeing, environmental control, and social 
interaction, quantitatively, by means of the Koblenz Architecture Questionnaire. 
One result of these studies supports the assumption of this book that the effects 
of good design are improved feelings of wellbeing and social interaction, which 
in turn are related to higher assessments of performance. This means that the 
question raised for architecture by the PISA studies, whether better buildings re-
sult in better performance, is, in our opinion, being answered in the affirmative 
(cf. Gifford, 2002). “The ‘third teacher’ besides the educator and the fellow stu-
dent is the school building” (Swedish saying). ” 

In future, more interviews with representatives of parents, teachers, and stu-
dents are planned. One excuse for not already including more user responses is 
the consideration that we interviewed architects who look at “design as a social 
process” (Blundell Jones about Peter Hübner, 2007; see also Sanoff, 2001a, 2001b, 
2002) and therefore already not only talked with users but worked with them 

R. Walden (ed.), Schools for the Future, DOI 10.1007/978-3-658-09405-8_10,
© Springer Fachmedien Wiesbaden 2015
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i n  d e s i g n i n g  a n d  b u i l d i n g  schools. I n  a l l  o f  t h i s ,  t h e  a r c h i t e c t u r a l  p s y c h o l o g i s t  is 
c o n c e r n e d  w i t h  t h e  r e l a t i o n s h i p  b e t w e e n  t h e  b u i l d i n g  a n d  u s e r  e x p e r i e n c e  a n d  
b e h a v i o r .  Really i n n o v a t i v e  s c h o o l s  h a v e  n o t  y e t  b e e n  b u i l t  b u t  r e m a i n  a v i s i o n  
i n  t h e  m i n d s  o f  a r c h i t e c t s  a n d  u s e r s .  Here, we a t t e m p t e d  t o  l o o k  i n t o  t h e  m i n d s  
o f  a r c h i t e c t s  t o  g e t  a s l i g h t  i d e a  o f t h a t  v i s i o n .  Looking i n t o  t h e  m i n d s  o f u s e r s  is 
a f u t u r e  task, w h i e h  we a r e  g e t t i n g  r e a d y  t o  c o n f r o n t .  T h a t  u s e r s '  v i s i o n  will b e  a 
m i r r o r  f o r  t h e  i n t e n t i o n s  o f  t h e  a r c h i t e c t s ,  s h o w i n g  u s  w h e t h e r  t h e  a r c h i t e c t s '  vi
s i o n s  h a v e  s u c c e e d e d  f r o m  t h e  p o i n t  o f v i e w  o f t h e  u s e r s .  

8.1. G e n e r a l  R e c o m m e n d a t i o n s  f o r  S c h o o l  B u i l d i n g  a n d  E n v i r o n m e n t  

S a m e  r e c o m m e n d a t i o n s  s e e m  o b v i o u s  but, u n f o r t u n a t e l y ,  t h e y  are o f t e n  n e c e s 
s a r y  r e m i n d e r s  o n  h o w  t o  m e e t  s t a n d a r d s  t h a t  s h o u l d  b e  m a t t e r - o f - c o u r s e  i n  a l l  
s c h a o l  c o n s t r u c t i o n .  T h e s e  r e q u i r e m e n t s  are: 

A d e q u a t e  s p a c e  f o r  t h e  n u m b e r  o f  s t u d e n t s  e n r o l l e d  
E n v i r o n m e n t a l  c o n d i t i o n s  t h a t  a r e  safe a n d  a p p r o p r i a t e  f o r  l e a r n i n g  (pro
t e c t i o n  f r o m  w e a t h e r ,  t e m p e r a t u r e  r e g u l a t i o n ,  v e n t i l a t i o n ,  n a t u r a l l i g h t i n g ,  
m i n i m a l  a i r  p o l l u t i o n  f r o m  e x t e r n a l  a n d  i n t e r n a l  s o u r c e s  like e m i s s i o n s  
f r o m  b u i l d i n g  m a t e r i a l s ,  p l e a s a n t  a c o u s t i e s ,  e r g o n o m i e  f u r n i t u r e  a n d  t e c h 
n o l o g i e a l  e q u i p m e n t  f o r  i n s t r u c t i o n )  
Facilities a n d  e q u i p m e n t  t h a t  a r e  n o w  c o n s i d e r e d  e s s e n t i a l  p a r t s  o f  p r o p e r  
e d u c a t i o n a l  e n v i r o n m e n t s  (science a n d  s p e c i a l  p r o j e c t  r o o m s ,  a library, a 
c a f e t e r i a ,  e x e r c i s e  a n d  s p o r t s  facilities, p l a y g r o u n d s ,  e x h i b i t  a r e a s ,  a n d  recy
c l i n g  facilities) 
Use o f  d u r a b l e ,  e a s i l y  m a i n t a i n e d  b u i l d i n g  m a t e r i a l s  
I n t e g r a t i o n  o f  r e s i d e n t i a l  p a r t s  o f  t h e  c o m m u n i t i e s  w i t h  t h e  s c h o o l s  s e r v e d  
Easy access a n d  o p e r a t i o n  o f  all a r e a s  b y  u s e r s  w i t h  v a r i o u s  d i s a b i l i t i e s  a n d  
d e v e l o p m e n t a l l e v e l s  
O b s e r v a t i o n  o f  r e g u l a t i o n s  o n  safe c o n s t r u c t i o n  a n d  o p e r a t i o n .  

Beyond t h e s e  m a t t e r - o f - c o u r s e  c o n c e r n s ,  t h e  a u t h o r s  o f t h i s  b o o k  u r g e  t h e  a d o p 
t i o n  o f  v a r i o u s  g o a l s  f o r  s e h o o l s  o f  t h e  f u t u r e  t h a t  are n o t  as c o m m o n l y  r e c o g 
n i z e d .  These goals a r e  d e r i v e d  f r o m  t h e  p r e m i s e  t h a t  s c h o o l s  s h o u l d  b e  p l a c e s  f o r  
b o t h  l e a r n i n g  a n d  l i v i n g  a n d  s h o u l d ,  t h e r e f o r e ,  b e  d e s i g n e d  w i t h  a n  e m p h a s i s  o n  
l i v a b i l i t y  a n d  a t m o s p h e r e .  Above all, s c h o o l  d e s i g n  s h o u l d  c a t e r  t o  t h e  w i s h e s  o f  
s t u d e n t s  a n d  t e a c h e r s  i n  o r d e r  t o  a c h i e v e  a " s e n s e  o f  horne." I t  i s  i m p o r t a n t  f o r  
s t u d e n t s ,  t e a c h e r s ,  p a r e n t s  ( a n d  c o m m u n i t y  m e m b e r s )  t o :  
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p . r t i c i p a t e  i n  t h e  d e s i g n  a n d  c o n s t r u c t i o n  processes; 
t . k e  r e s p o n s i b i l i t y  f o r  t h e i r  e n v i r o n m e n t ;  
socially i n t e r a c t ,  u s e  teamwork, c r e a t i v i t y  . n d  p r o b l e m  solving skills; 

2 2 5  

view t h e  s c h o o l . s .  s p . c e  f o r  t h e  e n t i r e  c o m m u n i t y  t h . t  c a n  b e  u s e d  d u r i n g  
a f t e r s c h o o l  h o u r s ;  a n d  
u n d e r s t . n d  t h . t  i n v e s t m e n t s  i n  schools . n d  c h i l d r e n  . r e  i n v e s t m e n t s  i n  t h e  
f u t u r e  o f s o c i e t y .  

When u s e r s  p a r t i c i p . t e  i n  t h e  b e a u t i f i c a t i o n  o f  schools, t h e y  develop a s e n s e  
o f  r e s p o n s i b i l i t y  f o r  t h e  s p . c e .  V . n d . l i s m  i n  t h e  m o r e  t h . n  4 0 , 0 0 0  schools o f  
G e r m a n y  c . u s e s  5 0  m i l l i o n  e u r o s  w o r t h  o f  d . m a g e  annually. Stoner, Shinn, a n d  
Walker (1991; see Goldstein, 1996) e s t i n t . t e  t h . t  t h e  . n n u a l  cost o f  s c h o o l  v a n d a l 
i s m  i n  A m e r i c . ' s  a p p r o x i m . t e l y  8 4 , 0 0 0  schools a m o u n t e d  t o  6 0 0  m i l l i o n  dol
l . r s  i n  1990. I n s t a n c e s  o f  v . n d a l i s m ,  however, c . n  b e  r e d u c e d  t h r o u g h  . r c h i t e c 
t u r a l - p s y c h o l o g i c a l  provisions: Giving u s e r s  t h e  o p p o r t u n i t y  t o  d e s i g n  t h e i r  o w n  
i m m e d i . t e  e n v i r o n m e n t ,  t h e  r e s p o n s i b i l i t y  f o r  d e . n l i n e s s  a n d  m a i n t e n a n c e  
. n d  b y  g r a n t i n g  key access t o  b u i l d i n g s  f o r  r e s p o n s i b l e  s t u d e n t s  . n d  p a r e n t s .  A 
c o n n e c t i o n  m u s t  b e  m a d e  b e t w e e n  u s e r s '  . c c e p t . n c e  o f  . n d  c o n t r o l  o v e r  t h e i r  
e n v i r o n m e n t  a n d  t h e i r  f e e l i n g  o f  "being at horne" i n  order for s t u d e n t s ,  t e a c h 
ers, p . r e n t s ,  . n d  c o m m u n i t y  m e m b e r s  t o  take f u l l . d v . n t . g e  o f  w h . t  t h e  s c h o o l  
e n v i r o n m e n t  h . s  t o  offer (cf. Gifford, 2 0 0 2 ,  pp. 324 e t  seqq.). 

O u t l i n e d  b e l o w  . r e  p l . n n i n g  . n d  d e s i g n  r e c o m m e n d . t i o n s  f o r  seven spe
cific . r e . s  o f .  school: The site, building, e n t r . n c e ,  d . s s r o o m s ,  s p e c i . l . n d  m u l t i 
p u r p o s e  rooms, i n t e r i o r  f e . t u r e s  s u c h  . s  s t a i r w . y s  . n d  h . l l s ,  a n d  t h e  school y . r d .  
T h e s e  r e c o r n r n e n d a t i o n s  are n o t  p r e s c r i p t i o n s  for g u a r a n t e e d  s u c c e s s  b e c a u s e ,  
i n  a n . l y z i n g  i n t e r v i e w s  c o n d u c t e d  f o r  t h i s  book, o n e  is n o t  d e a l i n g  w i t h  c a u s . l  
r e l . t i o n s h i p s  b u t  r . t h e r  w i t h  d e s c r i p t i o n s  o f  specific ( h u t  n o t  e x d u s i v e )  solu
t i o n s  t o  p r o b l e m s .  This c o m p i l . t i o n  o f  r e c o m m e n d . t i o n s  u l t i n t a t e l y  . d d r e s s e s  
t h e  q u e s t i o n :  W h . t  . r e  t h e  i n n o v a t i v e  . n d  u n f . v o r . b l e  . s p e c t s  o f  school d e s i g n  
t h a t  m u s t  b e  c o n s i d e r e d  i n  c r e a t i n g  a school o f  t h e  f u t u r e ?  
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Site 
Innovative (+) and/or unfavorable (–) aspects: 

+ Involvement of the architect in site selection. 
+ Safe access to the school for all modes of transportation: Pedestrian, bus, 

mass transportation (where applicable), cars and bicycles; these various 
transportation modes should cross paths as little as possible. 

+ Demarcation of the site (with a fence or hedges) to protect students from 
dangerous traffic and crime; teachers should be able to easily supervise play-
ground activity from school windows. 

– Exposure to noise and pollution from nearby heavy traffic arteries or indus-
try.

– Unsafe dropoff areas. 
– Excluding users in site selection and landscape design. 

The School Building 
Innovative (+) and/or unfavorable (–) aspects: 

+ Design that facilitates innovative teaching methods (i.e., IT-based).
+ Adequate natural lighting in all parts of the school. 
+ Pleasant acoustics, ventilation and air-conditioning systems that offer ad-

equate temperature regulation while not being too costly. 
+ Design that facilitates community access and after-hour use. 
+ Organization of the structure that facilitates orientation and way-finding 

through signage and identification of various building parts through differ-
entiation of shapes, materials, colors, or other symbols. 

– Excessively large school buildings; smaller “school houses” for individual 
classes or other small groups are preferable. 

– Spaces that lack flexibility, with low ceilings and poor lighting. 
– Saving on costs of construction materials if it might mean endangering us-

ers’ health. 

The Entrance Area 
Innovative (+) and/or unfavorable (–) aspects: 

+ Pick-up and drop-off areas that are safe and protected; teachers should have 
clear views from inside the school building to supervise children. 

+ Traffic paths and ramps adequate for people with disabilities. 
+ Easily visibility, easy access and orientation to the various parts of the school 

complex. 
+ An entrance area that serves as a meeting place and offers space and seating 

for waiting, lingering. 

8 – Conclusion: What Makes a School a “School of the Future”? 
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+ Doors and other architectural elements that prevent wasting energy through 
loss of heated / cooled air. 

+ Opportunities for exhibiting student work. 
+ Provision of adequate trash and recycling containers. 
+ Good vehicular access for emergency vehicles (ambulances, fire trucks). 
– Exposure to rain, sun, and excessive wind and draft. 
– An entrance that is too small and not centrally located.
– Insufficient signage. 

Classrooms 
Innovative (+) and/or unfavorable (–) aspects: 

+ Floor plan of classrooms suitable to various instructional methods (not only 
lecture style). 

+ Opportunities for small group learning and individual study enabled by the 
kind of furniture selected (easy to move and rearrange), different work sur-
faces, niches, separate spaces, side rooms, and room dividers. 

+ Stimulation of all senses, without becoming distracting. 
+ Good environmental conditions: Adequate, glare-free lighting, good acous-

tics and protection from outside noise, thermal control. 
+ Views of outdoors (nature) as well as hallways connecting to other classes. 
+ Areas for retreat and individual privacy. 
+ Classroom design that invites decoration, embellishment, and rearrange-

ment by users (for example, with shelves, exhibit areas and surfaces, flower 
beds) 

+ Consideration of the possibility for students to help build their own class-
room (with adjacent facilities) (see Hübner, 2005). 

– Dark spaces with inadequate daylight.
– An inflexible (fixed) blackboard. 
– Spaces that only allow for lecture-style discussion. 
– Lack of separate niches that lead to conflict between different user activities 

(for example, singing and concentrated study). 
– Careless detailing, clashing colors, and inadequate student-designated stor-

age. 

Special and Multipurpose Rooms 
Innovative (+) and/or unfavorable (–) aspects: 

+ Well placed (not situated in remote parts of the complex). 
+ Multifunctionality and opportunity for user “appropriation” through mov-

able furniture and appropriate floor plan. 

Rotraut Walden
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+ Common spaces such as the cafeteria and assembly rooms are friendly and 
homelike, with good acoustics and ergonomic furniture. 

+ Availability for community use after hours. 
+ Galleries and exhibit areas allowing for display of ongoing projects. 
+ Common spaces with outlets and technology for networking and Internet 

access, wired or wireless. 
+ Adequate storage space for technical and other equipment as well as for ar-

chival storage of student work. 
– Lack of multifunctionality. 
– Located too far from classrooms, which keeps teachers and students from 

taking advantage of the space. 

Interior Design – Hallways, Stairways 
Innovative (+) and/or unfavorable (–) aspects: 

+ Way-finding clarity. 
+ Niches for lingering, meeting and informal interaction. 
+ Natural light, greenery, and opportunities for user-provided decoration and 

design. 
– Inadequate containers for trash disposal and recycling. 
– Hallways that are too long and narrow and not multifunctional. 

The School Yard and Special Outdoor Areas 
Innovative (+) and/or unfavorable (–) aspects: 

+ School yards designed for and equipped with an adequate number of activi-
ties for learning and playing. 

+ Different zones for different activity types. 
+ Demarcation between zones that flow and consists of greenery (bushes, 

planting, and hedges). 
+ Covered areas for breaks as well as for outdoor instruction. 
+ Supervision can be done easily and unobtrusively (for example, by means of 

view from teachers’ lounge) for protection against bullying and crime, but 
also provides opportunities for retreat and privacy. 

– Inadequate trash separation/recycling. 
– Spaces too small to offer a varied range of possibilities for recreation and 

other activities. 
– Lack of security against accidents or criminal activity. 
– Inadequate rainwater collection and drainage. 
– Insufficient greenery and opportunities for creating gardens. 

8 – Conclusion: What Makes a School a “School of the Future”? 
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8.2 S I l l I I l I l I I I Y  

We w o u l d  like t o  e m p h a s i z e  t h a t  t h e  a i m  o f  t h e s e  r e c o m m e n d a t i o n s  is n o t  so 
m u c h  t o  i n c r e a s e  p e r f o r m a n c e  a s  i t  i s  t o  m a k e  p r o p e r  u s e  o f  r e s o u r c e s  t h a t  are 
n a t u r a l l y  p r e s e n t  w h e n  t h e  e n v i r o n m e n t  is weil d e s i g n e d .  I n n o v a t i v e  s c h o o l s  
s h o u l d  t h e n  n a t u r a l l y  i r n p r o v e  s o c i a l  a t m o s p h e r e ,  s e n s e  o f  well-being a n d ,  i n  t h e  
e n d ,  p e r f o r m a n c e .  

W h a t  A r e  t h e  Worst M i s t a k e s  t h a t  Can Be M a d e  i n  School C o n s t r u c t i o n ?  
OVersized b u i l d i n g s  t h a t  c r e a t e  a s e n s e  a n o n y m i t y .  
I n a d e q u a t e  p r o t e c t i o n  f r o m  c r i m i n a l  activity; b u l l y i n g .  a n d  a c c i d e n t s  be
c a u s e  o f  i r n p e d e d  s u p e r v i s i o n  a n d  u n s a f e  p a s s a g e s ,  s t a i r w a y s  o r  p l a y  e q u i p 
m e n t .  
Buildings t o o  s m a l l  t o  p r o v i d e  o p p o r t u n i t i e s  f o r  a v a r i e t y  o f  a c t i v i t i e s .  
I n a d e q u a t e  p a s s a g e s  b e t w e e n  t h e  e n t r a n c e  a n d  c l a s s r o o m s .  
Waste o f  e n e r g y  b e c a u s e  o f  d r a f t s  a n d  i n a d e q u a t e  t h e r m a l  i n s u l a t i o n .  
Dark hallways a n d  s p a c e s  t h a t  r e q u i r e  c o n s t a n t  a r t i f i c i a l  i l l u m i n a t i o n .  
Low ceilings. 
C l a s s r o o m s  t a o  smaIl i n  s i z e .  
Not enOUgh l e a m i n g  m a t e r i a l s  f o r  t h e  n u m b e r  o f  s t u d e n t s  p r e s e n t .  
D e s i g n  t h a t  favors o n l y  o n e  t e a c h i n g  m e t h o d ,  s u c h  as l e c t u r e  s t y l e  o r  r e c i t a 
t i o n .  
C o m m o n  f a c i l i t i e s  f o r  s t u d e n t s  a n d  t e a c h e r s  t h a t  lack t e c h n i e a l  e q u i p m e n t ,  
e r g o n o m i e  f u r n i t u r e .  
C r a m p e d  a d m i n i s t r a t i v e  facilities. 
Lack o f  n o i s e  p r o t e c t i o n .  
I n a d e q u a t e  facilities f o r  u s e r s  w i t h  d i s a b i l i t i e s :  M i s s i n g  r a m p s ,  h a n d r a i l s ,  a u 
t o m a t i e  d o o r  o p e n e r s ,  etc. 
Poor m a i n t e n a n c e  a n d  s e r v i e e ,  w h i c h  c a n  l e a d  t o  i n c r e a s e d  v a n d a l i s m .  
D i r t y  a r e a s  b e c a u s e  o f  h a r d - t o - d e a n  m a t e r i a l s  a n d  l a c k  o f  t r a s h  c o l l e c t i o n  
e q u i p m e n t ;  

I n  s u m m a r y ;  s c h o o l s  o f  t h e  f u t u r e  s h o u l d  t a k e  t h e  e x p e r i e n c e s  o f  s t u d e n t s  a n d  
t e a c h e r s  i n t o  c o n s i d e r a t i o n  a s  t h e i r  b u i l d i n g s  a n d  o u t d o o r s  s p a c e s  are p l a n n e d .  
These s c h o o l s  s h o u l d  h a v e  a lively d e s i g n  t h a t  r a d i a t e s  a f r i e n d l y  a t m o s p h e r e .  
Self-designed, b e a u t i f u l ,  a n d  f r i e n d l y  s c h o o l s  c r e a t e  a n  i n c r e a s e d  f e e l i n g  o f  re
s p o n s i b i l i t y  f o r  t h e  e n v i r o n m e n t ,  i m p r o v e d  c r e a t i v i t y ,  a n d  e n v i r o n m e n t a l  i n t e l 
l i g e n c e  i n  t h e  u s e r  as weIl as c a u s i n g  a d e c r e a s e  i n  v a n d a l i s m .  



230 8 - Conclusion: What Makes a School a "Schaol o f t h e  Future"? 

What S h o u l d  B e  C o n s i d e r e d  i n  t h e  P l a n n i n g  o f  I n n o v a t i v e  S c h o o l s l  
111e r i g h t  f o r  all u s e r s  t o  b e  i n v o l v e d  i n  p l a n n i n g  d e c i s i o n s .  
Clear o r i e n t a t i o n  i n  t h e  e n t r a n c e  a n d  t h r o u g h o u t  t h e  b u i l d i n g .  
Allowance o f  a f t e r - h o u r s  u s e  o f  t h e  b u i l d i n g  b y  t h e  e n t i r e  c o m m u n i t y .  
Spaces t h a t  a d a p t  weil t o  v a r i o u s  t e a c h i n g  a n d  l e a m i n g  styles, s u c h  a s  h a n d s 
on, p r o j e c t - b a s e d  l e a r n i n g ,  t e a m  t e a c h i n g ,  p r e s e n t a t i o n s ,  a n d  s m a l l  g r o u p  
i n s t r u c t i o n ,  t h r o u g h  o p e n  a n d  d o s e d  p l a n  d a s s r o o m s  a n d  q u i e t  r o o m s .  
S e g m e n t a t i o n  o f t h e  o v e r a l l  s c h o o l  c o m p l e x  i n t o  u n i t s  ("school h a u s e s " )  o f  a 
m a x i m u m  o f 1 6 0  s t u d e n t s  e a c h  f o r  e v e r y  g r a d e  level, w i t h  s m a l l  n u m b e r s  o f  
s t u d e n t s  p e r  d a s s r o o m .  
S e g m e n t a t i o n  o f  r o o m s  f o r  v a r i o u s  t e a c h i n g  m e t h o d s ;  a n  L-shaped floor 
p l a n  w i t h  s m a l l  side r o o m s ,  f o r  e x a m p l e  (see c h a p t e r  4). 
L e a r n i n g  s t u d i o s ,  s u i t e s  a n d  c o m m u n i t y  s p a c e s  f o r  ' 5 0 - ' 6 0  s t u d e n t s  o f  a l l  
ages t h a t  f a c i l i t a t e  s o c i a l  a n d  e m o t i o n a l l e a m i n g  (see c h a p t e r  6). 
Use o f  IT, LAN, a n d  w i r e l e s s  c o n n e c t i o n s  i n  a l l  p a r t s  o f  t h e  school, w h i c h  
w o u l d  e x i s t  a l o n g s i d e  v a r i o u s  s p a c e s  t h a t  f o s t e r  f a c e - t a - f a c e  c o m m u n i e a t i o n  
(see c h a p t e r  5). 
Spaces f o r  i n d i v i d u a l l e a m i n g  a n d  covered, o u t d o o r  spaces. 
Use o f  e n v i r o n m e n t a l l y  friendly, s u s t a i n a b l e ,  d u r a b l e  a n d  e a s i l y  m a i n t a i n e d  
b u i l d i n g  m a t e r i a l s .  
Ability f o r  t h e  u s e r  t o  c o n t r o l l i g h t i n g ,  glare, v e n t i l a t i o n ,  t e m p e r a t u r e ,  a n d  
a c o u s t i e s  a s  a s u p p l e m e n t  t o  s e n s o r - b a s e d  a u t o m a t i e  r e g u l a t i o n  t e c h n o l o g y .  
N a t u r a l ,  g l a r e - f r e e  l i g h t i n g .  
F l e x i b i l i t y  a n d  m u l t i f u n c t i o n a l i t y  o f  spaces. 
D e s i g n  o f  d a s s r o o m s  a n d  hallways t h a t  p r o v i d e s  t h e  p o s s i b i l i t y  f o r  p r i v a t e  
r e t r e a t .  
O p p o r t u n i t i e s  f o r  t e a c h e r s '  privacy; s p a c i o u s  t e a c h e r  w o r k r o o m s  w i t h  s p a c e  
dividers, g r o u p  w o r k s p a c e s  (especially f o r  all-day schools). 
A c c i d e n t - p r o o f p l a y g r o u n d  e q u i p m e n t  i n  t h e  s c h o o l y a r d .  
C r e a t i n g  a n  e n v i r o n m e n t  t h a t  s t i m u l a t e s  a l l  t h e  s e n s e s  (Kükelhaus, ' 9 7 ' ,  
1988). 

111e r e l a t i o n s h i p  b e t w e e n  d e s i g n  a n d  s u s t a i n a b l e  l i v i n g  i n  s p a c e s  f o r  l e a r n i n g  
is c u r r e n t l y  t h e  subject o f  i n t e n s e  d i s c u s s i o n  worldwide. E n v i r o n m e n t a l  c o m 
p e t e n c e  - t h e  a b i l i t y  t o  c r e a t e  s a m e t h i n g  i n n o v a t i v e  t h a t  s i m u l t a n e o u s l y  works 
w i t h i n  t h e  r e a l m  o f  e n v i r o n m e n t a l  s u s t a i n a b i l i t y  - is t h e  i s s u e  b e i n g  e x a m i n e d  
(Buddensiek, 2001; Engel & D a h l m a n n ,  2001; Dudek, 2 0 0 0 ,  2 0 0 7 ;  Gifford, 2 0 0 2 ;  
Kroner, ' 9 9 4 ;  Rittelmeyer, 2007, 2013; Schavan, 2001; W a t s c h i n g e r  & Kühebacher, 
2 0 0 7 ;  Seydel, 2 0 0 4 ) .  
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I n n o v a t i v e  a r c h i t e c t s  d o  n o t  l o o k  u p o n  t h e  p a r t i c i p a t i o n  o f  s t u d e n t s ,  t e a c h e r s ,  
p a r e n t s ,  a n d  t h e  c o m m u n i t y  as s o m e t h i n g  u n i m p o r t a n t  t o  t h e  d e s i g n  process. 
Rather, t h e  p a r t i c i p a t i o n  o f  t h e s e  i n d i v i d u a l s  is c e n t r a l  t o  t h e  a r c h i t e c t s '  a g e n d a  
(Sanoff, 2 0 0 2 ,  see a l s o  c h a p t e r  4 ;  H ü b n e r  8< Beierlorzer, 2005). This is m a n i f e s t e d  
i n  t h e  a r c h i t e c t s '  c h o i c e  o f  w o r d s :  They t a l k  a b o u t  t h e  c h i l d  as t h e  " a d d r e s s e e ; '  
a b o u t  i n s t r u c t i o n  as t h e  "soul" o f  t h e  b u i l d i n g ,  a b o u t  t h e  joy o f  l e a r n i n g ,  t h e  ea
g e r n e s s  t o  a c h i e v e  a n d  a b o u t  t h e  u s e r s '  s e n s e  o f  b e i n g  a t  h o r n e .  

The a r c h i t e c t s  w h o  w e r e  i n t e r v i e w e d  m a d e  i t  d e a r  t h a t  c e r t a i n  c o r n e r s t o n e s  o f  
t h e i r  work o n  s c h o o l s  will c o n t i n u e  i n  t h e  f u t u r e :  

F l e x i b i l i t y  o f  spaces. 
Relaxed s o c i a l  s t r u c t u r e  . n d  e . s y  s o c i a l  i n t e g r a t i o n .  
D e s i g n  f o r  v a r i a b l e  i n s t r u c t i o n  m e t h o d s .  
S t u d e n t s '  a b i l i t y  t o  i n t e r a c t  w i t h  t h e  c o m m u n i t y .  
S t i m u l a t i n g  e n v i r o n m e n t .  

All t h e s e  e l e m e n t s  a r e  c o m b i n e d  w i t h  o t h e r  f e a t u r e s  o f  d e s i g n :  Easy o r i e n t a t i o n ,  
i n v i t i n g  spaces, p l e a s a n t  m e e t i n g  s p a c e s  a n d  n i c h e s ,  s e p a r a t e  r o o m s ,  s e a t i n g  ar
eas, a s s e m b l y  r o o m s  a n d  m e e t i n g  halls, s m o o t h  t r a n s i t i o n s  b e t w e e n  hallways, 
e n t r a n c e  areas, s c h o o l  y a r d s  a n d  o t h e r  o u t d o o r  a r e a s ,  p l a y g r o u n d s ,  l a w n s  a n d  
h e d g e s ,  s h r u b b e r i e s ,  t r e e s ,  a n d  p o n d s .  

8.3 The OUtlook f o r  SchooIs o f t h e  Future 

The G e r m a n  Federal G o v e r n m e n t  i n t e n d s  t o  i n v e s t  4 b i l l i o n  e u r o s  i n t o  a pro
g r a m  f o r  t h e  " f u t u r e  o f  e d u c a t i o n  a n d  c h i l d  c a r e : '  Its m a i n  o b j e c t i v e  is t o  con
s t r u c t  n e w  all-day schools. A r o u n d  1 0 , 0 0 0  s c h o o l s  w e r e  e x p e c t e d  t o  b e  c o n v e r t e d  
i n t o  all-day s c h o o l s  b y  2007. By April 2007, 5 , 6 0 0  s u c h  n e w  s c h o o l s  h a d  b e e n  cre
a t e d .  Schools like as t h e  P r o t e s t a n t  C o m p r e h e n s i v e  School i n  G e l s e n k i r c h e n  a n d  
t h e  H u n d e r t w a s s e r - r e v a m p e d  M a r t i n  L u t h e r  H i g h  School i n  W i t t e n b e r g  d e m o n 
s t r a t e  t h a t  "feel-good" s c h o o l s  d o  n o t  h a v e  t o  b e  e x p e n s i v e .  Costs c a n  b e  m i n i 
m i z e d  t h r o u g h  t h e  c o n t r i b u t i o n  o f  s t u d e n t s ,  t e . c h e r s ,  a n d  p a r e n t s ,  w i t h  provi
s i o n s  f o r  e n e r g y - c o n s e r v a t i o n  a n d  b y  p e r f o r m i n g  p r e v e n t a t i v e  m e a s u r e s  a g a i n s t  
v a n d a l i s m .  

A r c h i t e c t  P e t e r  H ü b n e r  c a l c u l a t e d  t h a t  h i s  v e r y  livable a n d  c r e a t i v i t y - i n s p i r 
i n g  s c h o o l s  c o s t  1 0 - 2 0 %  l e s s  t h a n  t h e  average s c h o o l .  S c h o o l s  w i t h  m o d e m  i n f o r 
m a t i o n  t e c h n o l o g y  a n d  s o p h i s t i c a t e d  e n v i r o n m e n t a l  c o n t r o l  s y s t e m s  a d m i t t e d l y  
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cost more money, because they tend to require frequent repair and renovation. 
As first steps toward creating a feeling of well-being for school users, even the 
simplest of renovations, such as new paint and decorations, can make a differ-
ence. What is certain: Investments in children are investments in the future of a 
country. 

Older schools, including those in areas with decreasing student populations, 
can be turned into livable, schools/community centers that offer activities and 
meeting opportunities for youths and their families in the afternoons and eve-
nings. It is also possible to convert such schools into buildings with entirely new 
functions. The Comprehensive School in Brühl, for example, has been designed 
so that it can later be turned into a residential center for seniors. 

To conclude, here is a declaration made by innovative architects that de-
serves emphasis: “We can contribute significantly to the goal of applying mean-
ingful design to schools. We cannot, however, create a school for the future by 
ourselves. The real actors are the students, educators and reformers.” The archi-
tects thoughtfully add: “School is about independent growth as well as proactive 
support, and it is characterized by both continuity and adventure.” 
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Descriptions and Photographs of 24 School 

Examples from 11 Countries on 5 Continents 

This section presents 24 innovative 
schools from 11 different countries on 
5 continents, including those discussed 
in the various chapters. A glance at 
the case descriptions will comple-
ment our view of innovative features 
of schools of the future. Hardly any of 
the examples is meet all our expecta-
tions simultaneously, but there are 
many that come close to the ideal. 
The examples contributed by Henry 
Sanoff are closest to the concept of 
participation. Kaname Yanagisawa’s 
schools are especially focused on the 
requirements of information technol-
ogy but he also describes how the cir-
cumstance of having a zoo nearby was 
integrated into a school’s concept. The 
schools contributed by Jeffery A. Lack-
ney illuminate the concepts of “learn-
ing landscapes,” learning suites and 
communities. The examples described 
by Rotraut Walden refer to “home-like” 
schools with innovative ecological con-
cepts; here, schools designed by Peter 
Hübner should be mentioned, who un-
derstands “design as a social process.” 
A very artistic school created with the 
help of the students is the “Hundert-
wasser House” of the Luther Melanch-

thon High School in Wittenberg, de-
scribed by Simone Schalz. The features 
of all these schools were integrated 
into the list of important features for 
building innovative schools presented 
in chapters 7 and 8. The vital character 
of all these school examples demon-
strates that not all of the desirable fea-
tures we listed necessarily have to be 
met in a given school at the same time. 
A concept for a school that integrates 
many of these characteristics and sup-
ports clear teaching and learning styles 
in a given context will be sufficient. 
Schools of the future are varied! 

Photographs of the Comprehen-
sive School Brühl South (case study # 
19) courtesy of Markus Freiwald, Han-
nah Lange, Sandra Rühl, and Daniela 
Haschke. Photographs of the Protes-
tant Comprehensive School Gelsen-
kirchen (case study #20) and Photo-
graphs of the Justus-von-Liebig School 
Moers (case study #22) by Cornelia 
Suhan, courtesy of Peter Hübner. Pho-
tographs of the Martin Luther High 
School and Elementary School Witten-
berg (case study #21) courtesy of the 
school. All other images provided by 
the authors.
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USA 

Case Study #1 

Rosa Parks Elementary 

School, Berkeley, CA, USA 

A Community School Designed for 
Accessibility. Ratcliff Architects. 1997. 
Kindergarten – 5th grade; 21 teachers, 
343 students (Author: Henry Sanoff) 

The Rosa Parks Elementary School was 
the result of a long inclusive commu-
nity planning process, which fostered 
the design of a human place, but also 
had an impact on the community. 
Children and families can take advan-
tage of various community services 
at the school, including health and 
counseling services, and after-school 
activities. Community use of the fa-
cilities includes a multi-purpose room 
for public meetings, rehearsals of the 
Berkeley Symphony Orchestra, and 
celebrations and performances. The 
community’s collaboration with the 
architects resulted in a place whose 
design fosters community connected-
ness and social goals. 

The Rosa Parks School won the 
Places/ EDRA design award for dem-
onstrating the connections between 
good participation, good design, and 
good consequences (Bressi, 2000). 

Appendix

Located in an ethnically diverse area of 
Berkeley, California, the Rosa Parks El-
ementary School (formerly the Colum-
bus School) was declared seismically 
unsafe following the 1989 Loma Prieta 
earthquake. The Columbus School has 
been the heart of the West Berkeley 
community for well over half a cen-
tury. The decision to close the school 
after the 1989 earthquake was heart-
break and an opportunity to revitalize 
the aging center of the community. 
The Berkeley Unified School District 
supported the community’s vision of 
creating a model community-oriented 
urban school. Working closely with 
the school district, teachers and the 
community, the architects planned 
and designed a new K-5 school that 
provides a preschool, before and after-
school childcare programs, a learning 
resource center for students and par-
ents, and a science center as well as 
space for family programs, counseling, 
and healthcare services. 
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Case Study #2 

Davidson Elementary 

School, NC, USA 

Adams Group Architects and Henry 
Sanoff AIA. 1994. 
Kindergarten – 5th grade; originally 
600 students, now 960 students, 42 
teachers Initially 77,000 sq.ft., now 
94,000 sq.ft. (Author: Henry Sanoff) 

The Davidson Elementary School proj-
ect links all stages of the school build-
ing process, from user participation 
in the development of the program 
to the evolving design solution, and a 
building evaluation after completion. 
Although this project required several 
visits after construction to complete, 
the knowledge gained from the post-
occupancy evaluation (POE) reinforced 
the effectiveness of the participation 
process in improving the quality of 
education. 
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Case Study #3 

The School of Environmental 

Studies, Apple Valley, MN, USA 

Bruce Jilk, H.G.A. Architects. 1995. 
11th–12th grade; 400 students (Author: 
Kaname Yanagisawa) 

This school was built in the Minneap-
olis-St. Paul suburb with the goal of in-
tegrating traditional disciplines within 
the context of studying the environ-
ment. This school is also known as the 
“zoo school” because of its active part-
nership with the Minnesota Zoo. The 
school embraces project-based learn-
ing with an environmental theme. Stu-
dents are grouped into 4 houses of 110 
pupils with 3 or 4 teachers each who 
are teamed up. Each house, on the sec-
ond floor of the building, has a science 
classroom, a shared teachers’ office, a 
common space, and student worksta-
tions. The workstations are composed 
of 10 pods with 10 pupils each, and are 
intended as a place for individual work 

and personal activities. The common 
space is used for team learning and 
presentations. There is a community 
area on the first floor which includes a 
forum, library/media center, and sev-
eral laboratories. The forum, with large 
windows offering a view to outside na-
ture, is used as a cafeteria, auditorium, 
and display center. The school has a 
large quantity of IT equipment such as 
computers, videos, and audios in the 
houses, labs, and hall for promoting 
student individual learning (see New 
Design for Learning, 1999: The School 
of Environmental Studies Design, im-
pact report No. 1. Independent School 
District 196). 216 
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Case Study #4 

Crosswinds Arts and Science Middle 

School, Woodbury, MN, USA 

Cuningham Architects. 2001. 
6th–8th grade; 600 students 
(Author: Kaname Yanagisawa) 

This school operates as a year-round 
school for 600 students from eleven 
(originally six) districts with an em-
phasis on arts and science. Educators, 
parents, and community members 
collaborated to create a vision for 
the school such as hands-on project-
based learning and development of 
presentation and performance skills. 
The school building is composed of 
multi-level houses around a central 
core comprised of a dining and perfor-
mance space, administration spaces, 
a media center, and gym. There are 
six home bases designed for 100 stu-
dents each. Each house has a variety 
of spaces to accommodate different 
learning groups such as individual 
workstations, small group rooms, 
project labs, seminar rooms, and re-
source areas. Individual workstations 
are grouped by 16 and each owned by 

a student, and a pair of groups shares 
a common work area. This variety of 
spaces enables students to learn indi-
vidually and also to work with an in-
terdisciplinary team of teachers. The 
school is located on a natural habitat 
and wetlands, creating a useful set-
ting for outdoor learning laboratories 
(see Cuningham Group Architecture. 
(2002). Crosswinds Arts and Science 
Middle School, project report. Minne-
apolis, MN: Cuningham Group Archi-
tecture). 
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Case Study #5 

Harbor City International 

School, Duluth, MN, USA 

Randall Fielding, Scalzo Architects. 
2002. (Author: Jeffery A. Lackney) 

Harbor City Charter School (high 
school) is a small school that occupies 
the third floor of an 19th century in-
dustrial building in the central busi-
ness district of Duluth, Minnesota. It is 
home to 200 students on two 14,000 
square foot floor plates. Harbor City 
provides a small, learner-directed 
community encouraging investiga-
tive learning and global citizenship 
and nurtures a sense of belonging. 
The school’s purpose is to graduate 
students who are knowledgeable, dis-
cerning, passionate, creative, and re-
flective. The school is located within 
walking distance of the public library, 
YMCA, art museum, aquarium, and 
television station – allowing the school 
to leverage other facilities for learn-
ing. Collaboration and project-based 
learning were identified as key objec-
tives in the planning of this learning 
environment. The design of Harbor 
City is intended to support collabora-
tive, project-based learning through 
the provision of variable sized spaces, 
individual workspaces, presentation 
space, “cave” space for concentrated 
work, spaces with access to food and 
beverage, process galleries, studios 
and labs, collaboration incubators, set 
away spaces or niches, display spaces, 
and access to technology and a wire-

less network. Each student has a home 
base comprised of a lockable drawer, 
adjacent coat hook and an individual 
workstation shared with one other stu-
dent that includes rounded conference 
ends and an absorptive tack board and 
partial height enclosure for privacy. 
A small informal café, rather than a 
traditional large cafeteria, serves as 
a social team area, with an adjacent 
kitchenette. In contrast to the lively, 
high-volume character of the café, a 
quiet team area is located at the center 
of the school. Student workstations, 
bookcases, and comfortable chair clus-
ters support individual work and small 
group meetings. Interior windows are 
used throughout the school to bring 
light into the interior, as well as to 
foster connections between adjacent 
spaces. 
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Case Study #6 

Avalon School, St. Paul, MN, USA 

Architects: Fielding/Nair Interna-
tional. 2003. (Author: Jeffery A. Lack-
ney) 

Avalon School is a small charter school 
located in an existing industrial build-
ing in downtown St. Paul, Minnesota, 
and contains 120 high school students. 
The school is organized around an ad-
visory structure where 7 advisors work 
with 17 students each. The curricu-
lum stresses depth over breadth and 
draws upon the passions and interests 
of its students. The school is oriented 
around the humanities with the phi-
losophy of the school centering on the 
importance of civic life, ideas, equity, 
and the worth of the individual in a 
global society. The school draws on a 
non-teacher community for mentors 
to identify passions, teach real-life 
skills, apprenticeships, and contribu-

tions to community. Cross-cultural 
awareness is nurtured through part-
nerships with schools in other com-
munities and countries. The Circle, 
where students sit in a circle on the 
floor of the main gathering space, is 
used for discussing projects, advisor-
led seminars, and resolving student 
and teacher disputes within the school 
rather than an overreliance on admin-
istrative rules. There are no traditional 
classes, rather, seminars are created 
to provide the knowledge required for 
students to complete their work. There 
are no grade levels. Instead of progress-
ing through graded levels, students 
demonstrate mastery in a transparent 
and integrated list of educational com-
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petency standards. Each of the seven 
advisories contain individual desks 
and computer workstations for each 
student. Advisors have desks adjacent 
to each of the seven advisory areas 
that surround a central multipurpose 
space that includes room for a café, 
kitchenette, group tutoring and indi-
vidual breakout space. 
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Case Study # 7 

Millennium High School, 

New York City, NY, USA 

HLW Architects, Fielding/Nair Interna-
tional. 2003. 
9th–12th grade; 500 students (Author: 
Jeffery A. Lackney) 

The Millennium High School in New 
York City is a new 500-student grade 
9–12 high school on three floors of an 
existing commercial office building 
in downtown Manhattan and part of 
a broader post-September 11 revital-
ization of the area. Lower Manhattan 
provides an opportunity for extend-
ing learning into the community full 
of numerous mentoring opportunities 
with museums and businesses. A dedi-
cated entrance and separate elevators 
are provided to maintain the school’s 
identity within the larger commercial 
building. Each floor consists of two 
neighborhoods for each grade. An in-
terconnecting stair joins the three 
floors and serves as a vertical gathering 
space and informal presentation area. 
At street level, a community room for 
200 people with state-of-the-art au-

dio/ visual capabilities and an art gal-
lery are planned. Millennium High 
School espouses a constructivist phi-
losophy offering an integrated, inter-
disciplinary curriculum that provides 
students with opportunities to create 
personalized learning experiences 
based on their own goals and interests. 
The school design responds to this 
curriculum by affording a variety of 
interconnected small-scaled learning 
settings. The key, animating feature 
of the school design is the organiza-
tion of each neighborhood floor plate. 
Replacing the traditional corridor de-
sign of most factory model schools 
are a series of interconnected spaces 
outside classrooms that form flexible, 
daylit project areas with comfortable, 
flexible furnishings with a wireless 
network. The flexible arrangement of 
space outside the classrooms provides 
support to a variety of neighborhood 
activities from advisory group meet-
ings to peer tutoring and informal 
social activities. Classroom spaces as 
well offer an independent reading and 
studying area as well as tables on cas-
tors that allow for rapid and flexible 
rearrangement of space for teaming 
and other activities. 
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Asia 

Case Study #8 

Akemi Minami Elementary 

School and Akemi Middle 

School, Urayasu, Chiba, Japan 

Architects: INA, Planning Advisor: 
Kaname Yanagisawa. 2005. 
1st–9th grade; 960 + 600 students 
(Author: Kaname Yanagisawa) 

This school was built in a newly devel-
oped residential area in the Urayasu 
bay area. The school is composed of an 
elementary school, a middle school, 
and shared facilities. The elementary 
school and the middle school areas 
are connected to each other by a spa-
cious hallway called a “community 
street” for social interaction between 
elementary and middle school stu-
dents. The shared facilities area in-
cluding a gym, library, multi-purpose 
space, music room, and labs is located 
in the center for easy access from both 
the elementary school and the middle 
school. This area is assumed to be used 
by the community as well. Regular 
classrooms in each grade are grouped 
in cluster units. There are various 

learning spaces besides regular class-
rooms in each unit, such as a science 
& art room, students’ lounge, teachers’ 
workstation, common work area, read-
ing area, quiet room called “den,” wet 
corner, and computer center. There is 
a wide wooden deck in front of class-
rooms for outdoor activities. These 
spaces are designed to encourage indi-
vidual learning and social interaction. 
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Case Study # 9 

Gunma International Academy, 

Ohta, Gunma, Japan 

Architect: CAt + CAn, Planning Advi-
sors: Jun Ueno and Kaname Yanagi-
sawa. 2005. 
1st–9th grade; 970 students 
(Author: Kaname Yanagisawa) 

Gunma International Academy in 
Ohta city introduces “immersion 
education,” which uses English na-
tive teachers and Japanese teachers 
to teach subjects in English as a team. 
Ohta city is authorized as a special 
educational ward by the national 
government as a way to establish this 
unique school. Students from 6 to 15 
years old study every subject in Eng-
lish, except Japanese language classes 
and social science classes. The school 
building is specially designed to cor-
respond to this unique educational 

system by grouping every three grades 
in “neighborhoods.” Every “neighbor-
hood” has three units called “houses” 
with 100 pupils in the same grade. 
Each “house” has a closed classroom, 
an open classroom, an art and science 
area, three home bases, a quiet room, 
and a teacher station. The school is a 
one-story wooden building with many 
courtyards used for both learning and 
playing. Besides English-based learn-
ing and team teaching, the school 
also focuses on individual and diversi-
fied learning using IT. There are many 
computers, not only in the media cen-
ter, but also in each house’s common 
spaces and quiet rooms. There are 
also various social places inside and 
outside of the school. (see CAn+CAt. 
(2005). Gunma Kokusai Academy. 
Shinkenchiku, vol. 80, pp. 125–134. To-
kyo: Shinkenchiku, Inc.). 

Appendix



259

Case Study #10 

Pathways World School, 

Gurgaon, New Delhi, India 

Architects: C. P. Kukreja & Associates 
and Prakash Nair. 2003. 
Kindergarten – 12th grade; 1,150 stu-
dents 
(Author: Jeffery A. Lackney) 

The Pathways World School is a grades 
K-12 school for 1,150 students on 30 sce-
nic acres in the Aravili Hills near New 
Delhi. It provided an opportunity to 
respect the inevitable forces of global-
ization that are breaking down nation-
alistic and communalistic boundaries 
and to marry centuries’ old Eastern 
education philosophies with the rigor 
and structure of the western education 
model. The name of the school, Path-
ways, represents the multiple path-
ways to learning that are available and 
how each individual walks a different 

pathway of learning during the course 
of his or her life. A “Learning Street,” a 
Western notion borrowed from “Main 
Street,” organizes the entire project. 
The school is planned with the under-
standing that learning does not begin 
or end in the classroom. The entire site 
has been laid out as an eclectic mix of 
formal and informal areas to encour-
age different learning styles. Students 
can have one-on-one lessons from 
peers or teachers in so-called “formal 
learning zones” with the immediate 
area outside the classroom serving as 
an extension of the learning experi-
ence and designed to encourage infor-
mal student gatherings that flows into 
a central green zone within each aca-
demic block designated for student-
created gardens. Each academic block 
contains one room set aside as an in-
dependent study lounge for students. 
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Australia 

Case Study #11 

Reece Community School, 

Tasmania, Australia 

Architects: Glenn Smith Associates, 
Prakash Nair, and Tasmania Depart-
ment of Education. 2002. 
(Author: Jeffery A. Lackney) 

The Reece Community School mis-
sion is to instill a love of learning in 
all students through an integrated 
project-based curriculum while recog-
nizing and aiming to fulfill the learn-
ing needs of all members of the com-
munity. The plan for the Reece Cam-
pus was built around the creation of 
discrete 100-student small learning 
communities. One building on cam-
pus was designed in large structural 
bays specifically to be reconfigured for 
a variety of learning environments, 
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from a single meeting of 500 people 
in the entire space to the division into 
smaller environments for distance 
learning programs, dance and music 
programs, and more long-term proj-
ects. Classrooms offer wireless com-
puting and provide each student with 
their own individual workstation with 
lockable storage to support more in-
dependent learning. In addition, the 
school incorporates a diversity of set-
tings and spaces to reflect different 
learning modalities of students. 
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Case Study #12 

Canning Vale High School, 

Perth, Western Australia 

Spowers Architects/VITETTA. 2003. 
8th–12th grade; 1,200 students 
(Author: Jeffery A. Lackney) 

The design of Canning Vale was guided 
by a number of explicit project prin-
ciples developed by the school’s stake-
holder community that included 
personalizing learning, supporting 
students with adult mentors and peer 
groups, environmental, project-based 
authentic learning, workplace learn-
ing experiences, and fostering smaller 
learning communities. The grades 
8–12 school is organized in family 
groupings of 16 students or less, each 
under the care of an advisor, with eight 
families making up one neighborhood 
and five neighborhoods making up the 
middle school community for a total 
capacity of 1,200 students in 146,000 
square feet. Meeting places for each 
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neighborhood or “corroborees” (ab-
original term for gathering places) 
have been carefully integrated into 
the design. A number of unique design 
elements were provided to encourage 
“unprogrammed” learning opportuni-
ties and cross-curricular collaboration. 
For instance, the bandstand opens to a 
learning street and cafeteria zone to al-
low for impromptu performances, the 
lecture theatre is flanked by a climbing 
wall, entrances to neighborhoods are 
paired with “making and testing” stu-
dios that are not curriculum-specific, 
and eco-gardens and a recreated wet-
land precinct were developed in col-
laboration with a local environmental 
group. 
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Europe 

Case Study #13 

Montessori College Oost, 

Amsterdam, The Netherlands 

Architects: Herman Hertzberger. 
2000. 
6th–10th grade; 1200 pupils 
(Author: Kaname Yanagisawa) 

This school is a private, prevocational 
school for over 1,000 pupils. The 
school is composed of two parts: A 
five-story classroom tower and a one-
story laboratories/gym building. There 
is a central, skylit open space between 
these two parts. It is used for lunch, 
performances, assembly, and artistic 
activities. According to Montessori’s 
concept, the school focuses on edu-
cation for individuality by providing 
various learning and social spaces. The 
classroom tower has a huge atrium 
with a five-story height, and various 
classrooms for accommodating differ-
ent-sized groups and learning styles. 
It also has many social and personal 
spaces such as coffee nooks, lounge, 

and cloakrooms. Round-shaped wide 
stairs in the atrium are used for per-
formances, meetings, and individual 
learning. The education in this school 
is also very unique in focusing on 
learning with computers and other IT 
devices, allowing individuals to work 
at their preferred place, and offering 
many optional classes. Even though it 
is a private school, some facilities are 
open to the public after school hours 
(see de Vries, T. (2000, July/August). 
Montessori College Oost in Amster-
dam: Ankerpunten in een verticaale 
stad [Montessori College East in Am-
sterdam: Anchors in a vertical city]. 
Detail in Architectuur, 16–19). 
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Case Study #14 

Futurum Haboskolan, Balsta, 

Stockholm, Sweden 

Architects: Jack Pattison. 1999. 
1st–9th grade; 1,018 students 
(Author: Kaname Yanagisawa) 

This school is located in a newly devel-
oped residential area. Students are di-
vided into six working units of around 
160 pupils and 16 teachers each. Ev-
ery working unit has 1st–9th grade 
students, much like a small, self-con-
tained school. In each unit, teachers 
with different specialties are teamed 
to teach and guide students’ learning. 
Students tend to learn individually, 
following their own curriculum de-
signed with the teacher and their par-
ents. There are various learning spaces 
in each working unit such as several 
small classrooms for 5–10 students, a 
large open classroom, a covered out-
door classroom and a teachers’ lounge 

as well. The large open classroom in 
the center of the unit is equipped with 
many computer and other IT devices 
for individual project-based learn-
ing. The main school building is L-
shaped with working units along the 
perimeter, and shared facilities such 
as the lunchroom, stage, science, mu-
sic, art, and textile room located in 
the middle. The library and some labs 
are in another building and are open 
to the public after school hours until 
midnight (see Yanagisawa, K. (2004). 
Schools in the World, No. 4: School 
Planning and Design in Sweden. Ken-
chiku Gahou, vol. 309, pp.114–121. 
Tokyo: Kenchiku Gahou, Inc.) 
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Case Study #15 

Fredrika Bremer Gymnasiet 

Förslag (Upper Secondary 

School), Haninge, Sweden 

Architects: Kristian Lindgren Arkitekt-
kontor AB. 2004. 
10th–12th grade; 2,000 students (Au-
thor: Kaname Yanagisawa) 

This is an upper secondary school 
composed of three academic units: 
Social sciences, natural sciences, and 
art/media/nursing. Each unit form-
ing a community of 400–500 pupils 
is divided into several courses with up 
to 160 pupils. The new school building 
was transformed from an old 1970s 
building unsuitable for new teaching 
methods, containing features such as 
low ceiling heights, classrooms lacking 
variety, dark corridors, and lack of so-
cial spaces. There is a large open space 
with an atrium located in the center 
of the building that is shared by three 
units for student assembly and dining. 
This space also houses the auditorium, 
library, and special classrooms. Each 
academic unit has its own admin-

istration, various sized classrooms, 
labs, teachers’ lounge, bathroom, and 
common space. Each unit common 
space with a variety of desks, chairs, 
and computers is designed for indi-
vidual learning and communication. 
The building is open, flexible, and light 
with a skylight and courtyard. The ma-
terials used in the interior and the ex-
terior are natural and sustainable. 
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Case Study #16 

Torpparinmaen School, 

Kaupunki, Helsinki, Finland 

Architects: Seppo Hakli. 1999. 
1st–9th grade; 410 students 
(Author: Kaname Yanagisawa)

This is an educational complex com-
posed of a school, a youth club, and 
an adult club. The community people 
can use some shared facilities such as 
the gym and labs even during school 
hours. There is an open space with a 
two-story high atrium called “agora” 
in the center of the building. It is used 
for assembly, lunch, and also many 
community events. Classrooms and 
labs surround the agora. Glass walls 
enable classrooms to visually con-
nect with the hallway and agora. The 
hallway is wide enough to set up indi-
vidual learning spaces with comput-

ers and other learning resources. The 
agora is also used for various learning 
activities. Music, science, art, craft, and 
home science rooms are profession-
ally designed to accommodate mem-
bers of the community. The building 
has an oval-shaped plan and is made 
of reinforced concrete. The exterior 
wall with wood finish presents a soft-
ened facade to the neighborhood (see 
Ueno, J. (2005). Schools in the World, 
No. 6: School Planning and Design in 
Finland. Kenchiku Gahou, vol. 311, pp. 
14–121. Tokyo: Kenchiku Gahou, Inc.). 
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Case Study #17 

Great Binfields Primary School, 

Basingstoke, Hampshire, UK 

Architects: Hampshire
County Council. 2004. 
Kindergarten – 5th grade; 210 students 
(Author: Kaname Yanagisawa) 

This school is designed for 210 pupils 
with the possibility of expansion to 
420. It has a unit for visually impaired 
children. The site is located in wood-
lands and serves as an exciting learn-
ing environment for children since the 
school has a close relationship with 
the landscape. It has large windows 
to allow natural light, ventilation, and 
great views. The environmentally con-
scious materials used are low mainte-
nance and durable. The classrooms are 
arranged on the inner edge of a horse-

shoe-shaped plan. A hall, labs, library, 
and common space called “shared 
area” are arranged on the outer edge of 
the plan. Rooms and spaces are open 
with few walls connecting each other. 
The inner courtyard is dry and paved 
with sculptures to visually connect to 
outer woodlands. There are many indi-
vidual learning spaces with IT capacity, 
such as the shared area, library, and 
information technology room. Small 
individual learning and lab areas are 
also in regular classrooms. 
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Case Study #18 

The Classroom of the Future 

at Meadlands Primary School, 

Grey Court Secondary 

School, and Strathmore School, Ham, 
Richmond-upon-Thames, Surrey, UK 
Architects: Future Systems. 2005. 
(Author: Kaname Yanagisawa) 

This is one of the “Classroom of the Fu-
ture” projects initiated by the national 
government. Thirty pilot projects by 
twelve local education authorities 
were selected and invested in. This new 
classroom is the creation of innovative 
learning environments to deliver the 
best and most effective education with 
the most advanced technology in the 
information age. It also has unique ar-
chitectural features: flexible, organic, 
and colorful for creating a comfort-
able and pleasant environment. It is 
a stand-alone, factory-built prefabri-
cated classroom made of glass-rein-
forced plastic. The egg-shaped class-
room has a toilet, storage, and large 
space for individual and group learn-
ing. The internal space extends to an 
outside terrace by opening a glass wall. 
Students can display their work and 
communicate with each other inside 
and outside of the classroom by us-
ing wireless IT devices. IT is also used 
for the building technology such as 
automatic control of air, natural light, 
and acoustics. Three classrooms were 
constructed in a primary school, a sec-
ondary school, and a school for spe-
cial needs (see Yanagisawa, K. (2006). 

School revolution in the UK and class-
room of the future project in the 21st 
century. Facility of education, science, 
sports, culture, and technology, vol. 22, 
pp. 88–92. Tokyo: REIF, Inc.; see also 
Department for Education and Skills 
(DfES). (2003). Classrooms of the fu-
ture. London: DfES.) 
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Case Study #19 

Comprehensive School Brühl 

South, Brühl, Germany 

Architects: Peter Busmann & Godfried 
Haberer/Cologne. 1998. 
5th–13th grade; 75 teachers, 730 (5th–
10th grade) + 218 (11th–13th grade) stu-
dents 
(Author: Rotraut Walden) 

With the additions during the renova-
tion of the existing school, the entire 
complex has received a unique appear-
ance integrated into its urban context. 
The overall size is 13,121 square meters. 
The center of the new building is the 
“solar house” with its pyramid-shaped 
top. The planted courtyard of this glass 
house serves as a hall used for breaks 
and as circulation hub. The ecologi-
cal concept emphasizes passive solar 
heating (example: solar house) as well 
as natural (non-mechanical) climate 
control. The organization of the plan 
follows the school-in-school system. 

Accordingly, the general instruction 
classrooms are arranged in groups of 
four (four-track school), each with as-
sociated spaces for section leader and 
advisory teachers. Throughout the 
school there are spaces for individual 
work, group projects, and after-hour 
activities. The building scheme, both 
well organized and economical, allows 
micro additions to the classrooms as 
well as entire new buildings as macro 
additions. Ultimately, the building of-
fers the possibility for conversion into 
a senior citizen’s residence should it 
no longer be required as a school. 
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Case Study #20 

Protestant Comprehensive School, 

Gelsenkirchen, Germany 

Architect: Peter Hübner. 1998. 
5th–13th grade; 80 teachers, 1,100 
(5th–10th grade) + 200 (11th–13th 
grade) students 
Net usable floor area: 16,060 square 
meters 
(Author: Rotraut Walden) 

Located in a societally critical area of 
the Ruhr district, this school is con-
ceived much like a small town, with 
many individual houses for living and 
learning. It has a generous main build-
ing with library, assembly hall, cafete-
ria, appealing specialty rooms, and a 
light and airy glass-roofed courtyard 
with plants that is more reminiscent 
of a coffee house than a school. These 
facilities can be used by the residents 
of the neighborhood. Under the guid-

ance of architect Peter Hübner, the 
students were allowed to design their 
own school house for their individual 
classroom; the first of the children’s 
school house designs have already 
been translated into construction 
blueprints and realized. Each unit fea-
tures not only a class/living room but 
also a gallery, sanitary installations, 
and its own entrance. Thirty percent 
of the students are of Turkish origin, 
most of them are Muslims. 

Appendix



275Appendix



276 Appendix



277Appendix



278 Appendix



279Appendix



280 Appendix



281Appendix



282

Case Study #21 

Martin Luther High School 

and Elementary School, 

Wittenberg, Germany 

Architect for remodeling: Friedens-
reich Hundertwasser. 1999. 
(Author: Simone Schalz) 

These two schools are located in the 
middle of a district full of prefabri-
cated housing units in the old Luther 
city of Wittenberg. The structure was 
built in 1975 for around 1,400 students 
(1st–13th grade), and by the 1990s 
was in need of renovation. During art 
classes in 1993, some ideas for renova-
tion were generated, which fell in line 
with the art and architecture of Frie-
densreich Hundertwasser. The result-
ing concept is characterized by well-
known elements such as moving roof- 
and facade lines, but also varied facade 

designs with ceramic elements and 
multicolored stucco, trees integrated 
into the structure (“tree tenants”), and 
conserved parts of the building, which 
make it possible to recognize the origi-
nal prefabricated construction. In this 
way, the old and the new becomes 
engaged in an exciting dialogue. This 
school is recognized as a demonstra-
tion case for a successful renovation 
of the school type “Erfurt II,” a school 
model that was built over 550 times 
in the former German Democratic Re-
public. Appendix 
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Case Study #22

Justus-von-Liebig-School 

in Moers, Germany

Built by plus+ bauplanung;
Architect: Prof. Peter Hübner; plus+ bau-
planung GmbH; Hübner-Forster-Hübner-
Remes; Free Architects (Author: Claudia 
Corell, Principal)

Our goal is to support an education 
toward individual responsible action 
and holistic development of the per-
sonality. The special architecture of 
our school complex facilitates the op-
timal living out of this concept. The 
‘school village’ of classroom houses 
and administration building demands 
and thereby supports the develop-
ment of personal responsibility of our 

students, as well as critical interaction 
during work, breaks, and after school. 
The architecture and shape of the 
buildings and houses emerged from 
the ideas of students and teachers. 
This common responsibility resulted 
in a higher degree of identification 
with the school. The ‘home’ of each 
classroom house will have to be kept 
clean, designed (decorated, arranged?) 
and the garden of each class tended 
to. This is based on students’ desire to 
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feel comfortable in their own house, 
without the direction by teachers. In 
this way, school will become not just 
a learning institution but a space for 
living. The classroom houses with gar-
dens and galleries allow differentiates 
patterns of learning work and phases 
of free activity, and permit flexible uti-
lization. The furniture of lightweight 
individual desks makes it easy to 
achieve different arrangements within 
the classroom. The gardens can be 
drawn upon as environmental teach-
ing space and support the method of 
original encounter that is so impor-
tant for the natural science education. 
The classroom galleries facilitate the 
easy transition between focused at-
tention and relaxation in the instruc-
tional process. They also provide re-
treat spaces. The quality of furnishings 
which express the expectation of high 
appreciation is very well recognized by 
students. The wood construction, sup-
ported by the color scheme, creates a 

special, almost mediterranean atmo-
sphere. Both of these aspects are re-
sponsible the fact that vandalism and 
graffiti defacement of the walls are 
rare occurrences. The forum functions 
not only as the place for special events 
of the school itself, but can be used as 
a cultural space for the neighborhood. 
The idea of a school that includes a 
youth center provides synergy pos-
sibilities for the school day as well 
as for the free after-school activities 
of our youth. In this way, the school 
with the youth center becomes a liv-
ing space for our students. Retreat and 
relaxation spaces are also provided 
for teachers in the ‘tower room’ of the 
administrative building. The original 
text of the poster can be found on 
the application for the Justus-Liebig 
School for the School Building Prize 
of the State of North Rhine-Westphalia 
which this Moers school won in 2013. 
Photographs by Cornelia Suhan and 
Prof. Peter Hübner.
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Africa 

Case Study #23 

Manarah School Compound, 

Cairo, Egypt 

Architect: Educational Projects Co./ 
Dar Al Omran. 2002. 
3,000 students 
(Author: Jeffery A. Lackney) 

The unique constraints of the high-
density urban population, climate 
and limited availability of land in 
Cairo created a challenge in design-
ing an effective educational facility. 
The Manarah School is divided into 
four smaller building units with shady 
courtyard entrances and open space 
between buildings. The building de-
sign is compact, sensitive to site ori-
entation and organized to limit travel 
between classrooms. All classrooms 
provide natural cross-ventilation. 
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Case Study #24

Harare International School, 

Harare, Zimbabwe 

Architect: Pearce McComish. 2002. 
20 acre site; 500 students 
(Author: Jeffery A. Lackney) 

Harare International School is an in-
ternational school serving students 
from 55 countries ranging from 3 to 18 
years of age. The building takes full ad-
vantage of sustainable design utilizing 
passive heating and cooling, diffused 
natural daylighting, and natural eco-
logical groupings of indigenous trees 
and shrub plantings that are used in 
the curriculum. The school’s chevron 
design of the two main classroom 
buildings makes for open, quiet, natu-
ral playing areas. The primary school 
classrooms are pod-like in design, al-
lowing the teacher great flexibility in 
setting up teaching areas and worksta-
tions. 
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Schools as Living, Empowering Places 

Schools should be places that empower their occupants to learn and live, by 
means of the kind of teaching offered and through the design of the buildings 
themselves. They should be places with a very special charisma, making a posi-
tive impact on enjoying learning and life itself. 

There are places in buildings and towns that are especially captivating, im-
pressive or stimulating. Unfortunately, such places are not usually to be found 
among the products of so-called modern architecture. Looking at any architec-
ture magazine on the subject of building schools will horrify any real education-
alist. A Swedish proverb says that the children are the first teacher, the teachers 
the second, and the school building the third. In other words, the school is the 
very place that should be designed to have those powerful qualities. 

Human beings cannot survive in hostile environments without clothes and 
a house, so they have had to learn to house themselves. They have so internal-
ized this that even as small children they instinctively start to build a protective 
envelope for themselves. 

People need houses, and at the same time are capable of building houses. 
Housing ourselves is one of our primal needs and primal abilities, with the em-
phasis on “ourselves.” Involvement in the building process is crucially important 
for later acceptance of the house and identification with its four walls. 

We have experienced this in building many family homes, and especially de-
signing schools and other buildings for young people, where future users took 
part in the planning and building process. Physical involvement in building is 
not just a technical, but a social process. For millennia, building was a commu-
nity process, neighborhood help and an initiation ritual, and was tied into a soci-
ety and its traditional practices. 

Our architectural practice, plus+ Bauplanung, has built eight youth clubs, 
which came into being largely through self-help. The result, as Peter Blundell 
Jones describes so vividly and expertly in his book about our work Building as a 
social process (2006), was that the buildings are treated lovingly and looked after 
well, and have remained largely free of any signs of vandalism. 
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We thought at first that the reason for this was that the young people directly 
involved in the building process felt protective towards their own product. But 
this theory became less and less credible from year to year, as the buildings be-
came older but still remained intact, while the original young builders had dis-
persed to the four corners of the earth. But still, subsequent young users insist 
that they had built their accommodation, even though they were not even born 
at the time of construction. So it seems that it is not only the builders who pro-
tect their building, but that it is the building itself which proclaims the unique 
way in which it was made, the story of how it came into being, and the immense 
effort invested in it. It seems as though the building is telling the story of the love 
and devotion that brought it into being. 

Houses that are loved have an identity and individuality of their own, which 
lifts them out of anonymous uniformity. This becomes entirely comprehensible 
when we compare it with clothing. In both cases, it is only individual quality that 
leads to real identification and affection. Clothes and houses have to meet emo-
tional and social needs as well as performing their function. If houses are not to 
be merely protective huts, but also create a space in which individuals and the 
group can live, they have to perform a range of complex tasks. A house cannot be 
a purely technical and cognitive construct, but must meet a wide range of emo-
tional and social needs. 

The buildings for young people were realized on a self-help basis in the pe-
riod from 1983 to 1992. Later on, our projects became larger and more complex. 
This meant that realization by the individuals in the construction process inevi-
tably decreased, but participation in the planning process remained, especially 
in the case of schools. This approach is described in step by step detail in our 
book Kinder bauen ihre Schule/Children make their school. Evangelische Gesa-
mtschule Gelsenkirchen (2005). 

We learned that involving users in planning, taking people’s requests seri-
ously and discussing the various possible solutions thoroughly is an extremely 
laborious and time-consuming process, but always a productive and successful 
one. It seems to be more important than self-help at the building stage and leads 
to the same feeling of a self-determined, tailor-made design solution, and also to 
a high level of identification with the building. It seems as though the particular 
ambience, the uniqueness or even something like the aura of the building is cap-
tured in what is actually a dead object, through the personal involvement and 
devotion of many people (preferably the future users). Then, the building is able 
to proclaim: “I am a real individual, a living organism and I am all this especially 
for you, who recognize me. I am an essential part of your entire personality!” 

Schools as Living, Empowering Places 
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People are inclined to personalize the things that surround them, and language 
reveals this: “That poor old house,” “that fragile chair, “that beloved vase.” In his 
1998 book The hand, Robert T. Wilson vividly explains the connection between 
grasping with the hand and grasping with the mind. He shows that in terms of 
developmental history, the hand was there before the brain. Because early hu-
mans were able to oppose thumb and index finger, their hands developed into 
astonishingly sophisticated “tools.” This extraordinary dexterity of early man 
made it essential to develop communication and hence a larger brain. Making 
things and developing complex manual skills is still one of the essential building 
blocks of good education. Hand, heart, and mind should be developed to an equal 
extent at the same time. 

Children grasp (again this word with two meanings) and comprehend the 
world in their immediate vicinity with all their sensual organs, the mouth, the 
skin, the nose, the ear, and the eye. This is crucially important for our observa-
tions of what could make schools into living, empowering places: Only environ-
ments that stimulate and flatter all senses, keep them awake, are fit for human 
beings. Little children are already familiar with the nature of many subjects and 
objects. They can identify them by taste, smell, sound, and structure, not just by 
their appearance, and can remember positive and negative experiences. They 
have learned to distinguish between hot and cold, loud and quiet, hard and soft, 
sweet and sour, smooth and rough, sharp and blunt, and so on. They have learned 
to distinguish between things that please and things that hurt, between good 
and bad things, as it were. 

The parallels with the way we perceive architecture are obvious. Buildings 
and towns are also taken in by all our senses. In order to design spaces that bring 
pleasure to the senses, they have to be thought and invented into being using all 
the senses, not just with the eye and for the eye. This is not advanced very much 
by architecture periodicals with their carefully composed photographs of spic-
and-span buildings without any people and furniture in them. At worst, they are 
setting trends and serving as models for the next generation of architecture stu-
dents with examples that fail to meet people’s actual wishes and basic needs. 

People are able to spontaneously feel positively or negatively affected, 
touched or accepted by objects, materials, structure etc. A schoolgirl does not 
have to touch a bare concrete wall to realize that she doesn’t like it. Her experi-
ence tells her: cold, rough, dusty, and thus not pleasing to the hands, not a home-
like place. And she wants to do nothing but get away. A child does not have to 
walk down that straight long corridor to know that it is boring, predictable, not 
an adventure. There is no escaping it either, so better just don’t set off down it. 
And a teacher doesn’t have to try teaching in a traditional boxy classroom to 
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know that it is like being in a barracks, nothing like home, certainly not a living 
space. And that it offers no help in teaching. Most of our senses respond nega-
tively, and not with sympathy. Schools for the future, the children who will learn 
in them, and the teachers who teach there, they all deserve better. 

Peter Hübner 

(Translation by Michael Robinson)

Schools as Living, Empowering Places 



© Gruener Janura AG, Glarus, Switzerland. Reprinted by permission.


	Foreword
	References

	Preface
	Table of Contents
	1 Introduction
	1.1 Overview
	1.1.1 Methodological Considerations Regarding Architectural Psychology Relationships
	1.1.2 Historical Perspectives
	1.1.3 The School of the Future
	1.1.4 International Perspectives
	1.1.4 Developing the Idea of “Schools for the Future”
	1.1.5 Criteria For the Evaluation of School Buildings
	1.1.6 Conclusion: How Should Schools Be Built or Renovated? What Makes a School a “School of the Future”?

	1.2 Questions
	1.3 Significance of the Topic
	1.4 Schools Claiming to Be “Schools of the Future”
	1.5 The Architect’s Leadership Role
	References

	2.1 History of the Schoolhouse in the USA
	2.1.1 Introduction
	2.1.2 Educational Architecture in the Colonial Period
	2.1.3 Educational Architecture of the Industrial Revolution
	2.1.4 Educational Architecture in the Information Age
	References

	2.2 Historical Background of the Japanese School
	2.2.1 A Brief History of Japanese School Planning
	References

	2.3 The Historical Development of School Buildings in Germany
	2.3.1 Emerging Organized Schooling in Germany 
	2.3.2 School Buildings in Cities and Villages 
	2.3.3 Reform Pedagogy (1890–1932)
	2.3.4 The “Reform Wave” (1918–1933)
	2.3.5 The National Socialist Takeover
	2.3.6 The Postwar Period 
	2.3.7 School Construction Today
	2.3.8 Perspectives for the Future
	2.3.9 Summary
	References

	3 The School of the Future: Conditions and Processes – Contributions of Architectural Psychology
	3.1 Requirements and Wish List
	3.1.1 Psychological Processes
	3.1.2 Spatial Perception
	3.1.3 Sensory Perception of Architecture
	3.1.4 Spatial Conditions
	3.1.5 Children’s Scale

	3.2 Color Scheme 
	3.2.1 Colors
	3.2.2 Color Perception

	3.3 Form Design
	3.4 Lighting in Schools
	3.5 Heating, Cooling, and Ventilation
	3.6 Acoustics and Noise
	3.7 Furniture and Equipment
	3.7.1 Media Tools and Instructional Aids
	3.7.2 Furniture

	3.8 Density and Crowding
	3.8.1 Privacy
	3.8.2 Conflicts and Aggressive Behavior
	3.8.3 Schools as Places for Encounter

	3.9 Participation and User Design
	3.9.1 Acceptance of the School Building: “My (Our) School”
	3.9.2 Further Development Without the Architect
	3.9.3 Organizing a Project Group: Students, Teachers, Parents, Sponsoring Groups
	3.9.4 Preventing Vandalism Inside and Outside the School Building
	3.9.5 Development of House Rules
	3.9.6 User Design
	3.9.7 Creating a Stimulating Environment
	3.9.8 User Initiative
	3.9.9 Self-Control and Self-Motivation
	3.9.10 Appropriation

	3.10 Ecological Aspects
	3.10.1 Odors
	3.10.2 Walls
	3.10.3 Floors
	3.10.4 Decks and Ceilings
	3.10.5 Energy Conservation and Economic Aspects
	3.10.6 Design of Outside Areas, School Grounds
	3.10.7 Environmental Education

	3.11 Organizational Aspects
	3.11.1 Ease of Access
	3.11.2 Placement of Entrances, Staircases, and Specialty Rooms
	3.11.3 Signage and Wayfinding
	3.11.4 Safety and Security

	3.12 After-Hours Use of Schools
	3.12.1 Opening the School to the Community
	3.12.2 Inclusion of Community and Educational Institutions
	3.12.3 Adult Education Centers

	3.13 Conclusion
	References

	4 Schools Designed with Community Participation
	4.1 Benefits of Community Participation
	4.2 Davidson Elementary School as the Center of a Community 
	4.2.1 Overview
	4.2.2 Introduction
	4.2.3 Group Interaction Methods
	4.2.4 Design Development
	4.2.5 Post-Occupancy Evaluation
	4.2.6 Sense of Ownership
	4.2.7 Conclusion

	4.3 A Community School Designed for Accessibility
	4.3.1 Overview
	4.3.2 Community Design Process
	4.3.3 Inclusive Design Assessment
	4.3.4 Conclusion

	4.4 Summary
	References

	5 Trends in the Design and Planning of Schools from the Viewpoint of Information Technology and Communication
	5.1 The Current State of Learning and Information Technology in Schools
	5.2 Cases of Innovative Schools Worldwide 
	5.2.1 Gunma International Academy
	5.2.2 Akemi Minami Elementary School and Akemi Middle School
	5.2.3 The School of Environmental Studies
	5.2.4 Crosswinds Arts and Science Middle School
	5.2.5 Great Binfields Primary School
	5.2.6 The Classroom of the Future at Meadlands Primary School, Grey Court Secondary School and Strathmore School
	5.2.7 Fredrika Bremer Gymnasiet Förslag (Upper Secondary School)
	5.2.8 Futurum Haboskolan
	5.2.9 Torpparinmaen School
	5.2.10 Montessori College Oost

	References

	6 A Design Language for Schools and Learning Communities
	6.1 Design Communication
	6.2 Pattern Language
	6.3 Developing Patterns
	6.4 A Language of School Design
	6.4.1 Home as a Template for School
	6.4.2 Space for Collaboration
	6.4.3 The Learning Studio and the Learning Suite
	6.4.4 The Small Learning Community

	6.5 Bringing It All Together
	6.6 Summary
	References

	7 Criteria for the Judgment of the Quality of School Buildings
	7.1 Procedure
	7.2 Development of a System for Judging the Quality of Schools of the Future
	References

	8 Conclusion: What Makes a School a “School of the Future”?
	8.1. General Recommendations for School Building and Environment
	8.2 Summary
	8.3 The Outlook for Schools of the Future
	References

	Contributors
	Acknowledgments
	Appendix
	Descriptions and Photographs of 24 School Examples from 11 Countries on 5 Continents
	Schools as Living, Empowering Places
	From a Creative Knowledge to Creative Ignorance




