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The OECD Programme on Educational Building (PEB)
The Programme on Educational Building (PEB) operates within the Organisation for Economic Co-operation and Development (OECD).
PEB promotes the international exchange of ideas, information, research and experience in all aspects of educational building. The overriding
concerns of the programme are to ensure that the maximum educational beneﬁt is obtained from past and future investment in educational
buildings and equipment, and that the building stock is planned and managed in the most efﬁcient way.
Fifteen OECD member countries and 12 associate members currently participate in the Programme on Educational Building. PEB’s mandate
from the OECD Council to advise and report on educational facilities for students of all ages runs until the end of 2006. A steering committee of
representatives from each participating country establishes the annual programme of work and budget.
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ACTIVITIES

GLOBAL FORUM ON EDUCATION

COMPENDIUM SPONSORS

The ﬁrst OECD Global Forum on Education will take
place in Santiago, Chile, on 24-25 October 2005. Under
the title “Challenges for Education in a Global Economy”,
the forum will address lifelong learning for all, economic
growth and social cohesion, inclusive education, higher
education, and international migration and multicultural
societies. For more information, contact Ian Whitman
(France) at ian.whitman@oecd.org, or Ana-María Quiroz
(Chile) at ana.quiroz@mineduc.cl.

PEB is looking for sponsors for its third international
compendium of exemplary educational facilities. The
book and international exhibition to appear in 2006
will feature selected school and university buildings
and grounds that contribute to the quality of education.
Sponsorship beneﬁts may include an advertisement in
the book, which will be disseminated to all PEB member
countries and associate members, acknowledgement in
the exhibition to be shown in several countries, and free
copies of the book. Sponsorship will serve to:

EARTHQUAKE REPORT
PRINTED IN INDIA
The OECD has given an Indian publishing company,
Overseas Press, the rights to reprint Keeping Schools
Safe in Earthquakes and distribute it in Bangladesh,
Bhutan, India, Maldives, Nepal, Pakistan and Sri Lanka.
The purpose of the agreement was to facilitate largescale and inexpensive printing and dissemination of this
PEB publication in these countries.

• Enhance the quality of the publication (in English,
French and possibly other languages).
• Provide recognition for the selected designs.
• Support events related to the book’s dissemination,
such as exhibitions and book launches.
An international jury is currently reviewing the facilities
submitted by the 16 May 2005 deadline.

This third compendium follows two successful earlier
editions: Schools for Today and Tomorrow (1996) and
Designs for Learning (2001).
Potential sponsors are invited to contact the PEB Secretariat (see page 28) for publicity rates.

MEETING OF EDUCATION CHIEF
EXECUTIVE OFFICERS
The education chief executive ofﬁcers of OECD countries
will meet in September 2005 in Denmark to advise on
what they anticipate will be the most important policy
issues with which they will be dealing over the next
three to ﬁve years. Their views could then be used to
develop the broad strategic objectives for the OECD’s
work on education in the 2007-2008 biennium. The
chief executives will also be invited to review the work
done in pursuit of the Organisation’s strategic objectives
in education which had been developed from their previous meeting in Ireland in February 2003.

NEWS
PHYSICAL INFRASTRUCTURE
CONGRESS IN MEXICO
On 5-7 October 2005, Mexico will host the “4th International Congress on the Development of Physical Infrastructure in Education” in Merida, Yucatan. The objective
is to exchange experiences and present examples related
to the following elements of educational spaces:
• Innovation. Regional, national and international
projects illustrating designs that successfully respond
to changes both in teaching practices and in information and communications technology.
• New materials and technological advances. Materials and construction technologies that can improve
the quality, security, cost efﬁciency and habitability of
educational facilities.
• Security. Technology, processes and norms to assess
and certify the security and the quality of educational
spaces; evaluations of structural behaviour in response
to natural disasters; and criteria for maintaining and
renovating schools.
• Social participation. Models of community participation in planning, building and preserving educational
spaces, as well as standards and guidelines for public
policy delivery that can strengthen programmes
related to physical infrastructure in education.

For more information, contact:
CAPFCE (Administrative Committee of the Federal
Programme for School Construction)
Quality, Training and Certiﬁcation Unit
Vito Alessio Robles No. 380, Col Florida
Mexico 01030 D.F.
Tel.: 52 55 54 80 47 15
E-mail: congreso@capfce.gob.mx or
carlosb@capfce.gob.mx
www.capfce.gob.mx
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SECURING UK SCHOOLS
THROUGH DESIGN
The 207 schools in the district of Bradford, England,
reported a total of 1 000 crimes within ﬁve months
according to research by the district police in 2001. The
crimes included burglary, grafﬁti and property damage,
and many other schools in the United Kingdom are the
object of similar crimes year after year. Why is this the
case and how do we prevent this degree of crime in the
future? The country’s Association of Chief Police Ofﬁcers
encourages securing educational buildings through
design features.
Why is crime in schools a frequent occurrence? Traditional British schools are seen as having three primary
ﬂaws associated with their design that contribute signiﬁcantly to their vulnerability:
• Non-existent or inadequate control over access into
their site.
• Complex building shapes.
• Isolation in terms of natural surveillance.
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A 22-page guidance document on securing schools
through design is available at www.securedbydesign.
com/pdfs/schools.pdf.
For more information, contact this article’s author:
Michael Brooke, Architectural Liaison Ofﬁcer
West Yorkshire Police, Bradford, England
United Kingdom
E-mail: MB51@westyorkshire.pnn.police.uk

SCHOOL ESTATE CONFERENCE
IN SCOTLAND
“Learning Spaces, Building Partnerships”, the Scottish
Executive’s third school building conference, was organised
around three sessions: the school estate in Scotland; school
and the community; and lessons from further aﬁeld. The
conference, held on 3 December 2004, brought together
400 architects, educators, school managers, policy makers,
designers, artists, engineers, contractors and others involved
in transforming Scotland’s school estate.

Additionally, school buildings are naturally a focus for
young people, the highest risk group for offences, and
are unoccupied for up to 83% of the year. Utilising the
buildings beyond school hours can aid security, but
sharing the facilities brings new security problems that
must be addressed.
Secured by Design is a UK police initiative that aims to
“design out” crime by a combination of measures including crime prevention through environmental design and
the use of British Standard approved security hardware.
Whilst building design is vitally important, the physical
security of a door or window should not be overlooked.
Independent evaluations of the Secured by Design scheme
in a residential setting prove that effective security can be
achieved without creating a forbidding and unwelcoming
appearance. This is essential in order for schools to form
part of the community they serve.
Based on their experience of crime, crime pattern analysis and criminology, participating police ofﬁcers collaborate with town planners, developers and architects
before construction to ﬁnd design solutions that thwart
opportunities for crime in the built environment.
The Bradford education authority plans to spend
GBP 400 million on replacing the district’s 28 secondary schools, and Secured by Design is part of the output
speciﬁcation for these new buildings.

Cowgate Nursery School, Edinburgh, United Kingdom

The school estate in Scotland
Peter Peacock, Minister for Education and Young People,
highlighted the aim for Scotland to become an international leader in school design. He emphasised that the
quality of schools reﬂects a society’s commitment to its
future and sends positive messages to its young people
about the way they are valued.
David Meek, Head Teacher of Queen Anne High School
in Dunfermline, introduced a video which told the story
of how his school had been completely transformed
through a new-build Public Private Partnership project.
The presentation captured stakeholders’ views about
how the new building has enhanced teaching and learning opportunities as well as having a positive impact on
school ethos.

Lori MacElroy, Sustainable Development Manager at the
Lighthouse in Glasgow, introduced the Scottish Executive’s new school estate guidance on sustainability. The
presentation outlined a number of recent Scottish school
buildings which are embracing aspects of sustainability
and pointed out the lessons to be learned from a recent
study trip to “green” schools in Germany.
Janice Kirkpatrick, of Graven Images in Glasgow, called
on designers to think creatively about school design,
to embrace the richness and diversity of all the spaces
that we now experience in our lives, to share ideas
and to avoid being constrained by existing models and
approaches to space.

School and the community
The session on school and the community was opened by
Euan Robson, Deputy Minister for Education and Young
People, who urged the participants to take a view from
a child’s perspective, whereby schools are transformed
from “places to which children are sent”, to become
“places to which children want to go”. Continual and
meaningful consultation with school users is a crucial
element in achieving and sustaining this vision.
Mark Dudek, architect and research fellow at Shefﬁeld
University, traced the historical relationship between
school and the community, before describing two recent
US case studies of community schools in Chicago and
New York City.

St. Aloysius Junior School, Glasgow, United Kingdom

Jim Leckie, from North Ayrshire Council, reﬂected on the
outcomes of collaboration between “outside” artists, the
local authority architects and school pupils in a recent
programme of new-build primary school projects.
Jean Lockett, from the London Borough of Tower
Hamlets, described the Idea Stores project in which the
council’s libraries and lifelong learning services have
been reinvented with tremendous success, through the
location and design of innovative buildings. The project
provided a salutary lesson for school design about
the power a new environment can have in redeﬁning
customers’ perceptions of service delivery.

Lessons from further aﬁeld
The ﬁnal session took an outward focus, providing
glimpses of inspirational projects from other countries.
Martin Heffernan, from the Department of Education
and Science in Ireland, set the theme in his presentation “Dipping into the Global Think-tank” by drawing
attention to the work of the Programme on Educational
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Building and reﬂecting on the inﬂuence this international exchange of ideas has had in improving the design
quality of recent educational facilities in Ireland.

• From Consultation to Design showcases the ﬁrst year
outcomes of a Future Learning and Teaching project
and the different ways in which architects and pupils
can collaborate on creating ideas, processes and
design exemplars.

Susan Stuebing, from Studio Utopo in the Netherlands,
continued the international theme by comparing and
contrasting the design of two secondary school projects
in Iceland and the Netherlands.

• Sustainability presents the outcomes of a stakeholder
workshop which explored how to achieve more sustainable school buildings in Scotland.

Arup’s Druk White Lotus School in Ladakh, India, provided truly inspirational lessons, from one of the poorest
and barest parts of the world, about community commitment and the need to take a sustainable approach to
school building.

• Managing Schools during Construction Projects offers
guidance to assist head teachers and school management teams in planning and managing the tasks they
are likely to face during a major construction project
at their school.

In the ﬁnal presentation, John Waldron from Architecture Plb described the Haute Vallee School in Jersey,
United Kingdom, providing further evidence of how
good design makes an important contribution to creating inspiring settings for teaching and learning.
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The conference saw the launch of four new Scottish
publications related to school building design.

The conference provided a valuable opportunity for
delegates across Scotland to network and discuss school
estate issues. Exhibitions were on show from England’s
Schools for the Future programme and PEB’s Designs
for Learning compendium of exemplary educational
facilities, as well as a stand presenting the work of the
Scottish Arts Council’s Cultural Co-ordinators scheme.

• Design Strategies highlights the early design work carried
out by two local authorities which helped them to shape
their thinking and the design aspirations for their Public
Private Partnership school building programmes.

Further information on the School Estate Branch of
the Scottish Executive, including publications and
conference details, can be found at www.scotland.gov.
uk/schoolestate.
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INDOOR CLIMATE OF
BUILDINGS CONFERENCE

COMMUNITY SCHOOL
CONFERENCE IN GREECE

The “5th International Conference on Indoor Climate
of Buildings”, which took place in the Slovak Republic’s High Tatras mountains on 21-24 November 2004,
focused on health, comfort and safety with respect to
heating, ventilation, air conditioning and refrigeration
systems. Particular sessions were devoted to school
buildings and energy efﬁciency.

Greece is working to open its school buildings to
their communities. A conference on the “Community
School” was held in Athens to initiate the transformation
of schools into spaces for social activities and services.
This event took place after a law was passed introducing
multipurpose schools and following an earlier conference to develop the idea of the “open school”.

A special meeting was held at the conference with
PhD students from nine countries who presented their
doctoral work. The object was to introduce their topics
to the indoor climate experts, exchange information and
initiate possible future co-operation.
Some 120 experts, including Jan Sundell, Charles Weschler and Pawel Wargocki, addressed participants from
20 countries, including representatives from the Danish
Technical University (Denmark), Harvard University
(United States), the Federation of European Heating and
Air-Conditioning Associations “REHVA” and the American
Society of Heating, Refrigerating and Air-Conditioning
Engineers (ASHRAE).
The event, a satellite of the triennial Healthy Buildings for
Central and Eastern Europe conference, was organised
by the Slovak Society of Environmental Technology and
the Slovak University of Technology in Bratislava.

ARCHITECTURE FOR
CHILDREN AWARD
Submissions for the 2005 international award for excellence in architecture and design for young children
will be accepted until 17 June 2005. The competition,
organised by Children in Scotland, is open to buildings
or other spaces (inside or outside) providing for children
aged 0-10. The details and application form are available at www.childreninscotland.org.uk.

At the “Community School” conference, which took
place on 15 December 2004, Manolis Baltas, one of the
speakers, presented the main topic in this way: “Presently
in Greece, school buildings operate almost exclusively
during morning hours to fulﬁl their principal objective of
providing the appropriate space and equipment for education. There is an increasing need for facilities to serve
various community populations, and existing educational
facilities can perform an additional afternoon role without
effecting their primary function. Thus, in the afternoon,
school buildings can operate as ‘cells’ of social services
and cultural and educational activities for immigrants,
elderly people, cultural groups and associations, etc. The
facilities can be used for adult training, welfare services,
seminars, workshops, performances and other events.”
M. Baltas explained that transforming traditional school
buildings into community schools requires small scale
modiﬁcations such as minor installations, extensions
and additional equipment in order that the newly offered
services do not disrupt the schools’ morning operations.
The conference was organised by the Local Union of
Municipalities and Town Councils of Attica (TEDKNA),
the largest union of municipalities in Greece, with
122 member municipalities and 2 500 schools under
its responsibility.
All of the conference speakers, including mayors,
declared their support for the community school and
referred to the policy measures that promote it.
In November 2003, the Parliament of Greece adopted
a law introducing multipurpose schools, following an
initiative by the country’s School Building Organisation
(SBO).
In February 2004 a conference entitled “The Open
School” was held in Athens, organised by the SBO with
the participation of UNESCO, the International Union of
Architects and PEB.
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PROJECTS
THE NATIONAL
MARITIME COLLEGE
OF IRELAND

© Adam Wilson/FocusEducation Ltd.
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The new National Maritime College of Ireland is
regarded as the country’s most exciting and innovative
development in maritime training and education and
is the ﬁrst tertiary institution to be built and operated
under the government’s Public Private Partnership (PPP)
model of procurement. The project is the outcome of a
partnership between Cork Institute of Technology and
the Irish Naval Service to deliver maritime training. Its
building design reﬂects the studies’ sea-related theme,
and the facilities allow the National Maritime College to
meet the latest education requirements in the ﬁeld. The
college, in Ringaskiddy, County Cork, accepted its ﬁrst
cohort of students on 11 October 2004.
The National Maritime College is being funded by the
Irish government under the National Development Plan
(2000-2006) and is the third education project of any
level included in the government’s PPP pilot programme.
The college was conceived to respond to changes in
educational requirements. In 1995, the International
Maritime Organisation revamped the Training and
Certiﬁcation on Seafarers Regulations. The regulations
recognised the importance of technology, particularly in
computer simulation, as an educational and assessment
tool. This posed a dilemma for the Nautical Studies
Department of Cork Institute of Technology (CIT) as well
as the Irish Naval Service (INS) as both faced substantial

upgrading of training facilities in order to meet the new
requirements. In 1999, the government established an
Inter-Departmental Expert Working Group, which found
that providing a single institution to meet the new
training and education requirements of CIT and the INS
was a viable proposition. The government agreed to
this proposal and also to the recommendation that the
college be developed under the Public Private Partnership model. The college provides a full range of training
to meet the requirements of the Merchant Marine and of
the Navy’s non-military training, from basic seamanship
to an honours degree in nautical science.
The project took three years to complete and has resulted
in educational facilities that can also generate third party
income. In August 2001, following a European Unionwide tender process, three consortia were short-listed
to design, build, ﬁnance, operate and maintain the
college. FocusEducation Ltd., a collaboration between
Bovis Lend Lease and Halifax Bank of Scotland, were
appointed preferred bidders. Financial close was reached
in February 2003, and construction started the following
month. The building was fully completed on 4 October
2004, with the ﬁrst students arriving one week later.
FocusEducation built, ﬁtted out, and now maintains and
operates the college. Outside the speciﬁed availability
hours the facilities will be marketed to third parties by
FocusEducation. Under the PPP agreement between the
Department of Education and Science and FocusEducation,
a percentage of these additional earnings will accrue to
the state to be set against ongoing costs.

The building and facilities
The college has a student capacity of 750 whole time
equivalents and a staff allocation of 60 drawn from Cork
Institute of Technology and the Navy. Its 19 classrooms
each have a capacity of 20 to 50.
The building, which is 14 000 m² in area and cost
EUR 52 million to build, is intended to be about the sea,
the focus of the work carried out there. A dramatic,
slicing, cedar clad wall celebrates the arrival and the
very identity of the college. The entrance arrangement
includes a linear walkway and boardwalk leading to a
two-storey glazed entrance atrium. The water feature
continues past the atrium into the more informal
landscape to the rear, drawing the eye out to the sea.
Organised in three articulated ﬁngers of accommodation around the separate functions within the college,
the complex stretches out towards the water, capturing
dramatic views which are never far from the student
experience of the curriculum.

© Adam Wilson/FocusEducation Ltd.

The comprehensive simulation suite is the largest and most
up-to-date in Europe. Two full mission bridge simulators,
one with 360-degree visuals, the second with 270-degree
visuals, replicate both naval and merchant ships. As part
of the PPP contract, large areas of the coast and the major
ports have been digitally mapped which will, for example,
enable a student to simulate the navigation of a ship into
Cork Harbour and berth the ship at the naval base. Three
auxiliary bridge simulators and 12 other simulation suites,
to be used for training, search and rescue co-ordination
systems, vessel trafﬁc systems, and ﬂeet work, complement the bridge simulators. In addition to the navigation
simulators, there is a full mission engine room simulator,
damage control/cargo handling simulators and GMDSS
(radio) simulators. A 20-metre pool was provided for training personnel in sea survival techniques, life raft drill
and helicopter underwater escape training. The building
also contains a gymnasium, a learning resource centre,
ﬁre training facilities, and indoor and outdoor sea rescue
facilities.

© Adam Wilson/FocusEducation Ltd.
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The overall site layout and landscaping is set out to
reconcile the divergent geometries of the building, the
circulation routes and the parking layout. At the front, one
encounters the formal garden where the water feature and
reed beds are introduced in a structured landscape.

The scheme developed emphasises passive means of
controlling the internal environment where possible.
Advanced thermal modelling was utilised to develop
the building cross section to ensure adequate air ﬂows
through the teaching and administration blocks. The
use of natural ventilation to control the environment is
assisted by a thermally heavy structure with extensive
exposed surfaces. This is an important factor not only in
terms of reducing operating costs but also responding to
environmental issues.

Although the National Maritime College of Ireland has only
been opened a short time it is already attracting attention
from a number of its European partners. Signiﬁcant interest is expected both from the maritime industry in using
the college for training and for upgrading skills as well
as from other organisations and groups wishing to take
advantage of the state-of-the-art facilities. In addition, the
project is recognised as an excellent example of the PPP
form of procurement.

Some difﬁculties concerning safety regulations were
encountered with the local ﬁre authorities that resulted
in adapting the natural ventilation strategy for the classroom block. Enclosed chimney stacks draw air across
the corridors and up to the roof-mounted louver banks,
but do not give spatially to the corridor spaces as the
open wells, originally envisaged by the design team,
would have done.

Article by:
Eamonn Greville, Dip Arch MRIAI
Senior Architect
Department of Education and Science
Dublin, Tullamore, County Offaly
Ireland
Fax: 00 353 506 22972
E-mail: eamonn-greville@education.gov.ie

AN ASSET
MANAGEMENT
SYSTEM FOR SCHOOL
BUILDINGS IN QUEBEC
Over the past few years, Quebec school boards have been
faced with several problems regarding the management of
their building stock. Firstly, an aging building stock which
saw most buildings constructed between the 1950s and
1970s signiﬁes that many assets which are either at or
near the end of their service life require major renewal
(see Figure 1). Furthermore, ﬁnancial resources are limited
because they are only partially adjusted to take into
account the needs related to the age of the building stock.
Moreover, the retirement of many experienced personnel
or managers and the absence of a standardised information system compromises the school boards’ knowledge
base and their ability to make important strategic decisions
regarding the future of their buildings.

evolution and a description of the initiative undertaken
by Quebec to implement such a system. The appendix
contains the recommended basic requirements for an
asset management system.

Why an AMS
An effective asset management system assists building managers in identifying renewal activities and also
in presenting stakeholders with accurate information
regarding the condition of their building stock and the
capital renewal scenarios that lie before them. Their
recommendations can then be well supported and pass
through the decision process.
Why is an AMS needed now? As we enter a repair and
retroﬁt era (as opposed to a design and build era), building managers face complex decisions regarding the
selection, modiﬁcation and replacement of building
assets. Some of the factors that inﬂuence these decisions
include:
• Changing missions or functions in the building.
• Changing environmental requirements.

Figure 1
Building stock of Quebec’s school boards:
Increase in built surface area, by ten-year periods
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For several school boards, these problems make it difﬁcult to effectively prioritise annual renewal activities and
maintain a long-term vision in their strategic planning.

• The impact of energy rate ﬂuctuations and the availability of multiple fuel sources on the selection of
heating/cooling plant technologies.
• Changing demographics.
An AMS provides important asset information that
allows the building manager to make critical decisions
on the evolution of his/her building stock using life cycle
costing principles. For example, an AMS can facilitate
decisions regarding the replacement of heating or cooling systems because it brings together information about
purchase, installation and maintenance costs, as well as
taking into account the service life of alternatives and
energy performance.

Evolution of AMS

In collaboration with the province’s school boards, the
Ministry of Education decided to implement a state-of-theart strategic planning tool for both groups’ personnel and
building managers. Although software cannot rectify the
lack of funding for capital renewal, it can at least insure
that such funds, however limited, are well spent.

Contrary to the ﬁeld of maintenance management,
whereby best practice methods have been reﬁned over
many decades, today’s asset management systems do not
offer consistent approaches and features. In fact, until
recently, some computerised maintenance management
systems were also being offered as AMS simply because
they had incorporated the notion of service life.

Presented here are the major reasons why an asset management system (AMS) is needed, a brief history of their

The ﬁrst generation of asset management tools such as
Dataquire, BUILDER and MAPS came to market in the

mid-1990s. They incorporated basic principles of life
cycle costing and contained pre-deﬁned life cycle cost
data for common types of building assets. These pioneering tools projected maintenance and capital renewal
costs for periods of up to 50 years. They served mainly
as benchmarking and performance analysis tools, but
were lacking in their capability to manage large asset
inventories and to prioritise activities.
This opened the door for the computerised maintenance
management systems as a potential asset management
solution as they are apt in performing these two functions. However, developers of computerised maintenance management systems (CMMS) quickly realised
that transforming a CMMS into an asset management
system is much more complex than offering additional
customisable ﬁelds in their asset inventory modules.
This transformation requires the development of a
comprehensive knowledge base of life cycle costing
methods, a complete understanding of buildings, and
an exhaustive and continuously evolving database of
life cycle cost data. Rather than invest in a new ﬁeld
and diversify their activities, most CMMS developers
decided to stick to their core business. From this point
on, we witnessed a divergence between the providers
of asset management systems and computerised maintenance management systems.
Soon thereafter emerged the next generation of asset
management systems such as SARRA,1 RECAPP,2 VFA.
facility3 and Antilope.4 Although based on different
approaches, they all contain life cycle cost forecasting
modules, comprehensive work planning features and
elaborate condition assessment data management modules.
Today, the importance of sharing common data between
stakeholders and the advancement of computer technology have become catalysts for the convergence of asset
management systems and computerised maintenance
management systems. Since the CMMS is considered by
many as the point of entry into a building in regards to
asset data, one important trend will be the development
of interfaces between asset management systems and
computerised maintenance management systems.

1. SARRA (System for Asset Renewal and Resource Allocation) by
GES Technologies.
2. RECAPP by Physical Planning Technologies.
3. VFA.facility by VFA.
4. Antilope by Socotec.

Implementing an AMS
Presented below is the approach undertaken by the
Quebec primary and secondary public education system
and the Ministry of Education in its effort to implement
an asset management system that effectively meets the
needs of its users. The system will likely be in place in
2005.
1. Form a steering committee to insure that the realities
and needs of the school boards as well as those of
the ministry are respected.
2. Identify the basic system requirements and its features, such as:
• User-friendly.
• Used by all school boards.
• Useful for all those involved in the management
of the building stock for both the school boards
and the ministry, given that the school boards are
responsible for asset management decisions and
the ministry for guidance and ﬁnancing.
• Accessible through the Internet.
• Adaptable to permit the addition of future features
and to interface with other software.
3. Determine purchase/development options: It was
decided to purchase the licenses of an existing
system and to make minor changes to adapt it to the
realities and speciﬁc needs of the school boards.
4. Meet with ﬁrms offering AMS software.
5. Obtain approval to proceed to the implementation
phase.
6. Accept a ﬁrm’s proposal; Quebec chose the ﬁrm
GRICS (a non-proﬁt organisation owned by the
school boards) to:
• Acquire the licenses of the system (i.e. SARRA).
• Supervise improvements or modiﬁcations.
• Host the system and render it accessible to all
school boards and the ministry for an initial cost
absorbed by the ministry.
• Insure maintenance and support.
• Facilitate the links to other software used by the
school boards.
7. Undertake a pilot project.
8. Implement modiﬁcations to the system.
9. Establish agreements between the school boards and
GRICS.
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10. Install software on GRICS servers.
11. Train the school boards and ofﬁcials in the ministry.

Work prioritisation and planning

12. Take an inventory of the assets, assess the condition of the building stock and enter the data into the
system.

Once initial cost projections have been performed, an
AMS should allow managers to establish their capital
plans by prioritising renewal activities based on customisable prioritisation categories (life safety, end-of-life, code
compliance, energy, etc.) and key performance indicators
such as the Facility Condition Index by the Association of
Higher Education Facilities Ofﬁcers (United States). Moreover,
the system should also allow managers to track the status of
renewal activities from the time they are approved up to their
completion. Renewal activities, which are not approved or
not executed, should be carried over automatically to the next
year. Information regarding assets, which have been replaced
or repaired, is then entered into the system to reﬂect their
new condition.

13. Require school boards to input data in phases.
14. Evaluate deferred maintenance. Quebec will carry
out this evaluation in 2008, six years after the last
quantitative evaluation of the primary and secondary public education building stock. (In 2001/02,
deferred maintenance was approximately 8% of the
replacement value of the building stock.)

Preventive maintenance and repair costs

Recommended Basic Requirements for
an Asset Management System
Based on the activities carried out within this project and
numerous discussions with building managers, presented
below are the basic requirements recommended for an AMS:
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In addition to the requirement that the system include a database
of replacement costs for the types of assets commonly found
in buildings, it should also contain preventive maintenance
and repair cost data in order to quantify operating budgets
attributed to these important tasks as well as to implement
equitable ﬁnancing models.

Asset inventory

Effective reporting module

As the name suggests, an asset management system shold
include complete information on the assets, within an easy-toupdate database. It should be based on an industry-recognised
classiﬁcation system such as UNIFORMAT II. A standardised
asset inventory becomes the basis for benchmarking, equitable
ﬁnancing, cost forecasting and integrating other work management software and insures that all those who use the system
speak the same language.

One of the critical modules of an AMS is its reporting module.
This module should allow users to generate reports, charts
and photographs; an assessment of the general condition of
the building stock; a list of capital renewal activities by year,
category and priority; deferred maintenance; and a projection
of annual deferred maintenance based on expected annual
funding. The reporting module should be able to exploit all
data regarding asset inventory, condition and capital renewal
costs.

Condition assessment
The system should allow the input of asset condition data such
as condition ratings, remaining service life, deterioration curves,
deﬁciencies, corrective measures (cost and year planned),
notes, documents, images and prioritisation categories.
Deferred maintenance
The AMS should quantify deferred maintenance (renewal and
replacement costs that should have been performed to date but
have not due to ﬁnancial constraints or other) and present a
breakdown per building and per asset category type (building
envelope, heating, ventilation and air conditioning, electricity,
etc.). In order to do this, the system should contain a database
of pre-deﬁned replacement costs for the most common types
of building assets.

Article by:
Dino Gerbasi
Vice-President Research and Development
GES Technologies Inc.
Quebec, Canada
Fax: 00 514 257 6090
E-mail: dgerbasi@ges-int.com

Capital renewal costs

and

Based on renewal activities, pre-deﬁned replacement costs
and the remaining service life of assets, the system should
be able to project capital renewal costs for the long term, for
example 25 years. The system should also calculate annual
reserve fund allocations and simulate economic parameters
such as escalation and current year indexation.

Gilles Marchand
Director of School Facilities
Ministère de l’Éducation du Québec
Quebec, Canada
Fax: 00 1 418 643 92 24
E-mail: gilles.marchant@meq.gouv.qc.ca

Energy-saving approaches
The case studies revealed three approaches which
resulted in differing amounts of energy savings.
The studies showing higher savings were generally
demonstration projects in which several energy saving
technologies were implemented as part of a holistic
approach. However payback times were long. In contrast, for the projects showing relatively smaller savings,
fewer technologies were applied and more emphasis
was placed on a cost-effective approach resulting in
fairly low payback times of the order of ﬁve years. In
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The energy retroﬁt technologies evident in the case studies included improving the building envelope, lighting,
heating, cooling and ventilation, as well as the use of
solar energy. Not surprisingly, among the projects traditional energy conservation technologies were applied
most often, i.e. added insulation, low-emissivity coated
windows, efﬁcient electrical lighting systems and new
heating systems. More recent concepts such as natural
hybrid ventilation and demand-controlled ventilation
were implemented in slightly more than 30% of the
projects. Likewise in approximately one third of the
projects, daylighting principles and improved control of
the artiﬁcial lighting systems were applied.

200

France

Retroﬁt technologies

Figure 1a. Heating energy savings (Selected case studies)
kWh/m2/year
250

Denmark

Researchers from ten countries collected 25 case studies
of retroﬁt measures as part of the IEA’s work to develop
the Energy Concept Adviser, an Internet-based retroﬁt tool for decision-makers (see PEB Exchange no. 53,
October 2004). The case studies comprised 18 schools,
six universities and one day-care centre from the United
States and nine European countries: Denmark, Finland,
France, Germany, Greece, Italy, Norway, Poland and the
United Kingdom.

The energy savings of the different projects varied
greatly (see ﬁgures 1a and 1b) and for some projects
were considerable: up to 55-75% for heating and 3040% for electricity. Heating energy consumption, for
example, for the Danish and German projects before
retroﬁt were 200-280 kWh/m²/year and were reduced
to 50-90 kWh/m²/year. At the other end of the scale
the projects in United Kingdom and the United States
reported more modest savings of 8-20% for heating and
around 15% for electricity.

Germany

Case studies demonstrating energy-efﬁcient renovation
of educational buildings collected by the International
Energy Agency (IEA) provide information on retroﬁt
technologies, energy-saving approaches and ventilation strategies. Some general ﬁndings are presented here
along with one case study, Egebjerg School in Denmark,
which shows how natural ventilation can be incorporated into a refurbishment project.

other projects the main emphasis was on improving
indoor comfort, air quality or lighting comfort, and the
energy savings were considered secondary.

Germany*

ENERGY-EFFICIENT
RENOVATION OF
EDUCATIONAL
BUILDINGS

Ventilation strategies
A comparison between the 25 retroﬁt projects showed
that schools in different countries followed different ventilation strategies. Finland emphasised indoor air quality
and tried to improve this with mechanical ventilation with
heat recovery. Denmark and Norway tended to replace
mechanical ventilation with natural hybrid ventilation
that can be supported if necessary with fans. France
worked either with a minimum air change rate provided
by a mechanical ventilation system and additional ventilation from opening the windows or with only natural
ventilation from the windows. Germany showed three
different natural ventilation strategies in its three retroﬁtted schools: ﬁrst by simply opening the windows, second
with pre-heating/pre-cooling by atria, and third through
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Egebjerg School, Denmark
The aim of this Danish project was to demonstrate that
an energy-efﬁcient and ecological refurbishment of a
school built in the 1970s could produce a healthy indoor
climate at a reasonable cost. Modern building technology was combined with natural ventilation and active
solar heating, and materials were carefully chosen. The
project concerned a selected part of Egebjerg School
containing classrooms, corridors and two double-height
common area rooms.
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The design concept focused on reducing heat losses
through the roof, façades and windows and replacing the
existing mechanical ventilation system with a natural ventilation system. A new sloped roof construction replaced
the original ﬂat roof, and an average of 20 cm of mineral
wool was added, giving 30 cm thick insulation overall.
All façades were completely renewed and also furnished
with 20 cm of mineral wool insulation. The windows in
the selected sections of the school were replaced with
low-energy windows with a U-value of 1.7 W/m²K.
An entirely new natural ventilation system was designed.
Fresh air is taken in through air ducts to a crawl space
below the classrooms. From the crawl space the air
is led into each classroom behind convector radiators designed to further preheat the air. Air leaves the
classrooms through corridors to the double-height
common assembly room whose roof has a wind and
Egebjerg School
in Ballerup,
Denmark

Daylight lantern

(extra ventilation opening)

1:40

300 mm extra insulation

100 mm extra insulation

300 mm extra insulation

100 mm extra insulation

shafts into the classrooms and from
there to corridors, supported by fans.
The Polish school was ventilated
uniquely by opening the windows.
Though the United Kingdom’s retroﬁt
project did not deal expressly with
Energy glass
ventilation strategies, the schools
in windows
air
presented were generally ventilated Fresh
intake
100 mm
extra insulation
by opening the windows, and sometimes mechanical ventilation was
provided by fans or draft support.
The two US schools were mainly
ventilated through the windows and in one case by an
additional mechanical system with heat recovery.

Ventilation chimney

1:40

Solar wall

(on south façade)

Balcony

Common space

(part of common space)

(two stories high)

Typical air circulation
Radiator
and vent holes

Classroom

Crawl space
3 900 mm

Crawl space
3 900 mm

3 900 mm

Preheated air from solar wall
3 900 mm

Technical section of the Egebjerg School showing
the ventilation system

solar chimney. The chimney is designed to work by a
combination of wind pressure and ordinary stack effect.
Two separate chambers in the chimney serve as solar air
collectors; when the temperature increases to a certain
degree, the pressure created opens them – a feature primarily designed for summer operation. A fan is located
in the crawl space to generate a slight overpressure in
case the natural pressure is too weak to generate the
necessary ventilation. A type of solar air collector called
a “Canadian solar wall” is installed on the south façade
of the two-storey building. Air is taken into the crawl
space, from the collector instead of from the earth ducts,
whenever it is preheated to a higher temperature.
Energy consumption at Egebjerg School
Before refurbishment

After refurbishment

Heating

181 kWh/m²

87.3 kWh/m²

Electricity for
ventilation and
lighting

36 kWh/m²

22 kWh/m²

Following the retroﬁt, pupils and teachers who answered
a questionnaire reported an overall improvement in the
school’s indoor comfort quality including a positive
change in air quality as a result of the refurbishment.
Reference
Mørck, O. (editor) (2003), “IEA ECBCS Annex 36: Retroﬁtting in

Educational Buildings – REDUCE. 25 Case Study Reports from
10 different Countries”.
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FEATURE
CREATING 21ST CENTURY LEARNING ENVIRONMENTS
What is involved in creating learning environments for the 21st century? How can school facilities serve as tools for teaching
and meet the needs of students in the future? What components are required to design effective schools, and how does
architecture relate to the purposes of schooling? These are some of the questions addressed at the seminar on “Creating
21st Century Learning Environments” organised by the United Kingdom’s Department for Education and Skills and the OECD
Programme on Educational Building (PEB).
The answers provided by four people with ﬁrst-hand experience in building schools are summarised here. A development and
management professional explains how the school building can serve as a three-dimensional learning tool. A school principal
describes how his recently-built public school in New Zealand was designed to meet the learning needs of 21st century
students. A building planner presents what he considers the essential components for developing effective facilities for
tomorrow, supported by his own experience in planning schools. Finally, the director of an architectural ﬁrm deﬁnes the
common purposes of secondary schooling and their relation to design.
Other concepts that will shape the future of education and the architecture that gives it expression will be examined
at the upcoming forum on “Emerging Ideas Connecting Education and Architecture”. The event, organised by US-based
DesignShare in collaboration with PEB, will take place in Barcelona, Spain, on 23-25 June 2005.

The school building as a learning tool

Architectural elements as teaching props

This article looks at how learning opportunities can be
woven into the structure of a school, making the building
and grounds an active part of the educational process.
School architecture can be a three-dimensional learning
tool, a stage set that is designed to create awareness,
communicate ideas and impart lessons.

School walls commonly serve as a silent backdrop for
posters and other educational displays. Is it not possible
for walls and other elements to be active components in the
learning process, with their own stories to tell? Wouldn’t
learning be so much more fun if building elements became
life-sized props enabling students to link mathematics,
music, culture and arts through an engaging and participatory process? For example, windows can be placed on
the wall to suggest musical notes of a familiar song, ﬂoor
patterns can be inspired by geometrical shapes, the school
façade can speak of the culture and tradition of the community which it serves, or the ceiling of the lobby can
reﬂect the mysteries of stars and constellations. Doors,
windows and entryways can become playful objects to
teach about shapes, sizes and patterns. Columns can provide texture and scent, and planar elements can become
dynamic canvases that capture the varying moods created
by light and shadow, enhancing students’ awareness of
changing conditions at different times of the day, and teaching about concepts of lightness and transparency.

Current thinking on learning suggests education has
shifted from expecting students to be passive recipients
of knowledge, to encouraging students to be active
constructors of knowledge. Current learning theory also
calls for a multi-disciplinary approach, where students
learn concepts as an integrated whole instead of as fragmented ideas. In an interdisciplinary context, students
are able to see the connections between subjects. This
realisation creates authentic learning, learning which
students can apply to the world around them.
A natural extension from interdisciplinary learning is
collaborative learning. Learning takes place in discovery
teams and investigative groups where students work
through problems and situations in a co-operative and
collaborative way.
What possible form might a school building take if the
educational values of active participation, integration
and collaboration were translated into steel, concrete,
glass and space?
This discussion focuses on three key ideas:
• Using architectural elements as teaching props.
• Exploiting building systems for lessons on real-life
connectivity and sustainability.
• Creating outdoor classrooms and living laboratories.

Ceiling patterns relating
to constellations,
Victoria School, Singapore
(CPG Consultants Pte Ltd)
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to manage rainwater discharge, air-conditioning, fresh air,
etc. These systems, if strategically exposed around the
school and installed with hands-on learning tools such
as meters and gauges for observation and investigation,
can provide valuable lessons on how they work, how
buildings come together, or how physics, chemistry and
environmental science can be linked.

Architectural elements reﬂecting maths and science concepts,
NUS High School for Science and Mathematics, Singapore
(CPG Consultants Pte Ltd)
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The idea of the school as a three-dimensional learning tool
was incorporated into the design of the new NUS High
School for Mathematics and Science in Singapore. This
project is the ﬁrst of its kind in the country – a high school
developed and managed by a university (the National
University of Singapore) to provide a challenging setting
for students with aptitude in science and mathematics.
The campus was envisaged as an active and lively environment, weaving a series of learning opportunities into
its architectural fabric. For example, a “Pi-Wall” traces
the spine of the school. The architectural design of this
façade wall is guided by the numbers in pi, expressed as
different panels of varying colours. The embedded code
can be used as a trigger for students to explore and investigate complex mathematical concepts. Another façade
was designed as an abstract version of the periodic table,
and the stairway at the entry lobby draws inspiration from
the nanotube.
These examples illustrate different ways in which curriculum concepts can be brought to life through the use
of architectural elements as teaching props, embedding
stories which can be a stimulus for active learning to
happen in school, making learning fun, making learning
real, getting students excited about learning.

Building systems for lessons on real-life
connectivity and sustainability
The school building has excellent potential to showcase
real-life connectivity. Typical buildings house different
structural systems, lighting systems and service elements

The school building also offers a prime opportunity
to teach about sustainability, how buildings effect the
environment, what they consume, pollution they produce
in terms of waste and noise, and the overall impact of
pollutants on climatic change, wildlife and vegetation.
Examples of successfully incorporating sustainability
concepts into design include two schools in the United
States: IslandWood, a school in the woods of Washington State, and the Roy Lee Walker Elementary School in
Texas.

Outdoor classrooms and living laboratories
Schools’ buildings and landscaping are often designed
independently, with more focus given to the building
component. In their post-occupancy years, their users
sometimes introduce various improvements to the landscape, such as a small eco-garden or a vegetable patch.
How can the building and landscape be better integrated to create a total learning environment? Landscaping should be seen as an important resource for learning
– not as a secondary element but as an opportunity to
extend learning outdoors. This idea was implemented in
two recently completed projects in Singapore.
Henry Park Primary School was a small primary school
when it was ﬁrst established in 1978. It soon became
one of Singapore’s top primary schools, and in the late
1990s, a decision was made to rebuild the school to
cater to its enlarged enrolment and to enhance it with
new and improved facilities. One of the key ideas for
the new school was to transform the green area into a
“Green Trail”, consisting of a series of thematic gardens
aimed at teaching students about the local ﬂora and
fauna, and providing a setting for hands-on lessons on
science and ecology. Specialised outdoor learning areas
were created, from a water habitat, to a fern garden, a
cacti corner and a butterﬂy garden, each providing a
rich resource for teaching and learning.

The “Living Laboratory”,
Victoria School

beyond its conventional function involves educators and
school designers working together to identify lessons the
building can teach and seeking new and exciting ways
for students to interact and learn.
As the educational experience becomes increasingly
active, interdisciplinary and collaborative, schools must
be designed as integrated environments, providing a setting that enhances and supports the way students learn.
The physical environment must align with pedagogical
change to achieve educational objectives. Using the
school building and grounds as a learning tool is one
way to connect pedagogy and design – a way forward in
creating learning environments for the 21st century.

The “Outdoor Classroom”, Victoria School

The second project was the redevelopment of Singapore’s
second oldest school, Victoria School. The outdoor spaces
were redesigned to become the heart of the school itself.
Its new “Eco-Street” forms the school’s central artery and
is the organising element for the linear plan. The boundaries between building and landscape are blurred, with
linkways, bridges and footpaths weaving through the
lush greenery, revealing a tapestry of nature enriched by
student activity and interaction within an outdoor classroom. The Eco-Street assumes the two important roles of
social and learning spaces rolled into one. In line with the
school’s emphasis on integrating nature and ecology into
the curriculum, the Eco-Street is carefully designed as a
“living laboratory”, providing opportunities for hands-on
experiments and examination, enabling students to learn
about ecology and the life sciences.
At this secondary school, the teachers draw up lesson plans
using the outdoor spaces as classrooms for a variety of
subjects, including literature. They recognise the beneﬁts
of the outdoor features as a stimulus for their lessons. The
teachers have seen their students become less inhibited
and more expressive. The informal setting offered by the
Eco-Street makes students less afraid to act spontaneously
in front of their classmates. They enjoy their classes and
activities much more and are more attentive.

Conclusion
The concept of using the school building as a learning
tool is not new; good examples already exist in various
parts of the world. Designing a school building for use
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Alfriston College for 21st century
learners in New Zealand
When Alfriston College opened in January 2004, it was the
ﬁrst state secondary school built in New Zealand in over
20 years. The new construction presented an opportunity
to reﬂect on the learning needs of 21st century students.
Alfriston College in Auckland

The College serves students aged 13 to 19 (years 9-15)
from a predominantly multicultural urban fringe community with a wide range of socio-economic backgrounds. The school has the capacity for 1 500 places.
Four major educational trends inﬂuenced the school
design:
• Changes in learning and teaching expectations.
• Relationships, both intra-school and between the
school and the community.
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• Flexibility in learning spaces.
• Access to information and communications technology (ICT).

Changes in learning and teaching expectations
In recent years expectations of learning and teaching have
increased enormously, reﬂecting the growing importance
of knowledge in the economy and society. Schools no
longer have a gate-keeping function but are required
to focus on the successful development of all students.
This places greatly increased demands on the quality of
the learning relationship between the student and the
teacher. Quality teaching practice has not changed; we
have always known how to teach effectively but in the
21st century this is the only type of teaching and learning
that is acceptable.
In much the same way as 19th century school buildings and curricula no longer meet 21st century needs,
19th century terminology has begun to exhibit its limitations. Schools are learning institutions, and key terminology should reﬂect their fundamental purpose: learning
and leadership. Alfriston has thus adopted the following
21st century terms.
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19th century terminology

21st century terminology

• Senior management team

• Senior leadership team

• Teacher

• Learning leader

• Teaching

• Learning leadership

• Classroom

• Learning space

• Classroom management

• Organisation of learning

• Head of department

• Head of learning

• Subject

• Learning area

• Teacher aide

• Learning assistant

Learning does not occur normally in discrete subjectbased parcels. Real learning takes place in context and
transcends boundaries. Students must “see the point” of
what it is they are expected to learn. They must also be
able to comprehend how any new learning ﬁts into the
framework of what they already understand.
Learning is cross-curricular but secondary teaching is
specialist. This presents a challenge to create breadth
and authenticity in learning yet retain the rigour of specialist study. Alfriston’s solution is to work towards an
integrated curriculum through collaborative planning.
The broad framework of the curriculum is planned by all
heads of learning acting in concert. Individual learners
and members of the wider community are encouraged
to participate in some sections of curriculum planning.
Learning leaders then deliver the courses.

The Alfriston curriculum focuses on the development of
the independent learner: students who are capable of
planning and managing their own learning.
Students experience six different learning pathways:
1. Thematic, synchronised cross-curricular subject-based
or “blended” courses. Teacher led curriculum “mustknows” within programmes respond to cross-curriculum
themes.
2. “Rich task assessment”. The timetable is suspended
for a few days to enable students to demonstrate their
learning by preparing and delivering a project-based
assessment task using material delivered in the core
programme.
3. Three-day learning episodes. The timetable is suspended for three days once a term. Students work in
vertical groups within Whanau (described below) to
carry out an intensive integrated-curriculum episode
of project-based learning culminating in assessment
by performance.
4. Learning to Learn programme. Core skills such as
collaboration, problem solving, literacy and thinking
are delivered explicitly.
5. Tutor programme. This focuses on developing a sense
of belonging to the school community by fostering
personal growth and the development of emotional
intelligence.
6. Independent learner class. Individual students apply
for a “license to learn” for one term at a time on a
negotiated project. Students are released from the
timetable and supported but not supervised.
Approximately 25% of learning in a school happens
outside the classroom. Students learn about justice and
equity from the values demonstrated every day. They
also learn important skills about how organisations
operate and make decisions. An area that is sometimes
neglected is the learning acquired from a familiarity
with their built environment.
Alfriston’s school buildings and grounds have been used
as tools for learning. The school is a theme park where
the theme is learning. Environment quality and sustainability are explored through such features as a wetland
eco-system to collect rainwater, network monitors of CO2
and “truth windows” to show the construction of ducting
and cabling behind walls. Location, distance, volume and
proportion are illustrated by a walkway marked out in ten
metre sections, a cubic metre sculpture of solid granite,
mathematical patterns in the courtyard, lines of longitude
and latitude marked in the paving, a transparent lift, a glass
room in the library containing the ﬁve network servers, and

door signage that includes GPS co-ordinates. The entrance
to the school is reached through a virtual forest complete
with artiﬁcial bird song. Mosaic paving on walkways is
added to yearly by students from the local primary schools
in their ﬁnal year before entry to the college.

Flexibility in learning spaces
The one hour, one lesson, one room, one class, one
teacher structure is the basic unit of secondary curriculum delivery for many schools. Although effective, it
is not always the best way to enhance learning. Alfriston uses 100-minute periods and exploits the ﬂexibility
offered by operable walls to respond to the particular
needs of a learning activity and the number of students
and teachers involved. Learning spaces can be conﬁgured to suit groups from 15 to 120.
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Relationships, both intra-school and between
the school and the community
Raised learning expectations place increased demands
on the quality of the relationship between teachers and
students and the school and its community. These relationships are fostered by the Whanau or house system.
Each Whanau (whanau is the Maori term for family)
functions as a community of up to 300 located in a
purpose-designed two-story building. Classrooms or
learning spaces are clustered around a general purpose
commons area that contains lockers, toilets, kitchen
facilities and furniture.
Students and teachers remain in the same Whanau for
their entire school careers, however not all lessons are
delivered within the Whanau.
The structure is used to select student leaders, deliver
emotional intelligence programmes and carry out Learning
to Learn programmes, and is the basis of a competition
covering four areas: academic, sporting, culture and community.
The wider community is encouraged to use school facilities
such as the theatre, Marae (ceremonial meeting house),
cafeteria and gymnasium. Most of these are located in the
“spine block” close to road access and parking.

Access to ICT
Students have access to an information and communications technology system than can be used anytime and
anywhere in the school. Students share PCs on trolleys,
rather than using individual laptops.
Music and sound are important learning tools for teenagers. The school has invested in a hardware and software
sound control package that delivers a “soundscape” or
a variety of up to eight sound environments through
320 speakers distributed throughout the campus.
Article by:
John Locke
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Developing effective facilities
for tomorrow’s schools
Tomorrow’s schools will reﬂect answers to two key
questions. First, what is the most important condition
for learning? And second, what are the most essential
human qualities for success? Research now points to
student engagement as the most important condition for
learning and notes that social and emotional skills are
more important determinants for success than technical
expertise in any given area. To these ﬁndings are added
the undeniable reality of a rapidly globalising society
where competition for jobs comes not from one’s neighbour or even a neighbouring town but from across the
continents.
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tional counterparts because they do not begin with the
assumption that classrooms and corridors are the basic
building blocks for every school.
A good development process starts with involving as
many stakeholders as possible during the early conceptual and planning stages of the school. For example, the
Department of Education in Western Australia created a
broadly representative Project Control Group to be the
key decision-making body on all matters pertaining to
planning, designing and constructing the new secondary
school Canning Vale College. The Project Control Group
was supported by technical working parties, each with
community representation, dealing with issues such as
curriculum, technology and shared community facilities.

Today’s educational model must change to conform to
these realities. The present educational model is based
upon uniformity, which goes against the grain of student
engagement. Secondly, the current model focuses so much
on academic achievement that it leaves little room for the
full development of social, emotional and other aspects
of human potential, aspects that are key to success and
happiness. Thirdly, a changing global economy demands a
level of training imbued with so much rigor and relevance
that it renders today’s curricula obsolete and irrelevant.
An argument can be made that facilities need to be
ahead of the educational systems curve. Being modern
and futuristic means that buildings designed today need
to remain relevant and useable many years from now. In
fact, buildings can actually become catalysts and drivers
of change, accelerating a process that may otherwise have
taken much longer. School buildings can become real
symbols of change, but for that to happen it is necessary
to reengineer the process by which they are created.
Developing effective school facilities requires ﬁve essential components: process, site selection, building design,
high performance and post-occupancy evaluation. If
applied, tomorrow’s schools can become viable instruments of change.

Process
The purpose of the school development process is to
shift the focus away from the building and toward the
goals for the facility: to support the teaching and learning modalities of the 21st century, to serve as a centre of
community, to strengthen links between the education
and business sectors, to provide a forum for continuing
education, to support research, to partner with higher
education institutions and so on. Such purpose-built
schools will almost never look and feel like their tradi-

Canning Vale College, Perth, Australia,
developed through a collaborative planning and design process
(architect: Spowers/Vitetta, planner: Prakash Nair)

For consulting also, it is important to acquire a team that
meets many qualiﬁcations not traditionally required from
school design teams. At Canning Vale, competing planning and design ﬁrms were expected to demonstrate these
ﬁve qualiﬁcations:
1. The ability to deliver excellence in school design.
2. An understanding of the connection between school
facilities and learning outcomes.
3. Familiarity with the latest research in the ﬁeld of education pertaining to the way children learn.
4. Experience engaging communities in the task of school
planning.
5. The capacity to build consensus within a diverse stakeholder community.
“An educated consumer is our best customer.” This advertising slogan used by a clothing chain is valid for school

planners today. No modern school should be planned
without some attempt to “educate” the client community
about research-supported evidence connecting the built
environment and learning outcomes. This can be done by
facilitating a discussion around exemplar school designs
from around the world in order to isolate aspects that may
be transferable to the local context. But transference is not
a one-way street. The purpose of real dialogue between
and within the practitioner and stakeholder communities
is to develop a shared vision for the school – one that will
guide every aspect of its development. However, a vision
should not be developed to the point where it becomes
a prescription instead of a roadmap.

Millennium High School, housed in a commercial building
near Ground Zero in New York City
(architect: HLW International, planner: Fielding/Nair International)

Site selection
One of the problems that plagues site selection is that
it commences after a decision has already been made
about the school that will be built. A more appropriate
approach would be to ﬁrst ﬁnd good sites for the school.
The school should be placed at the heart of its community,
preferably, for elementary populations, within walking
distance from where students live and, for secondary
school populations, near a diverse range of activities.
Even the size of the site is not as important as its location.
If one is planning to build a 600-student school and can
only locate a marginal site in an industrial part of town,
it could be better to build two 300-student schools in
converted commercial buildings or on inﬁll sites in the
heart of the community.

1. Does the building layout respect the idea of creating
small learning communities – preferably smaller than
150 students and six teachers within discrete clusters?
Do these truly elicit a feeling of belonging, or are they
simply architectural sleights-of-hand that the school
community will not recognise as distinct units?

In the United States, the Inter-District Downtown School
in Minneapolis, Minnesota, the Harbor City International
School in Duluth, Minnesota, and Millennium High
School near Ground Zero in New York City are all located
in existing, non-traditional commercial buildings, and
each takes advantage of the special attributes of its location where there is a rich interplay between the school
and the surrounding community assets.

4. Are the common and community use spaces designed
and laid out so that they can be utilised before, during
and after school hours without disrupting the academic
areas?

2. Are the primary developmental differences among
children respected by separating the youngest from
the oldest?
3. Has there been an attempt to reduce or eliminate
long double-loaded corridors and replace them with
highly articulated “learning streets” and other areas
that encourage socialising and provide opportunities
for informal learning?

5. Do all classrooms or other principal learning areas
have adequate natural light, and are classroom wings
oriented in a predominantly east-west direction?
6. Has the media centre been located to maximise views
and to support reading and small group work?

Building design
Although school clients are leery of allowing building
design to proceed without all the ground rules being set,
too much pre-planning is almost as poor a way of eliciting
good design as one that is too open-ended. The school
system in Seattle, Washington (United States), has found a
way to solve this problem by deﬁning a set of design guidelines that are performance-based. The Seattle approach is
to set the goals for design but not to limit the designer’s
creativity. Here is a list of performance-based guidelines
that, when tailored to the situation at hand, can not only
serve the design team but also help the community to
evaluate the quality of the work that was done:

Media Center at Skagg Catholic Center,
Draper, Utah, United States (MHTN Architects)
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7. Are there comfortable areas within and around the
school to encourage independent study and reading
for pleasure?
8. Do children have access to food and beverages in
formal as well as informal zones – “cafes” instead of
cafeterias?
9. Is there anytime/anywhere access to appropriate
educational technologies in the media centre and
within the rest of the school? Are mobile computers,
wireless networking and distance learning elegantly
integrated?
10. Do students have adequate areas outside classroom
spaces to work with technology on their own and/or
with others?
11. Are opportunities to create outdoor learning areas
maximised?

Landscaped outdoor
learning space at
Swarthmore College,
Swarthmore,
Pennsylvania,
United States
(architect: Ehrenkrantz,
Eckstut and Kuhn)
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12. Does the building design maximise opportunities for
21st century teaching and learning modalities (e.g.
team teaching, peer tutoring, advisories, interdisciplinary curricula, multi-age groupings, co-operative
learning and project-based learning)?
13. Does the design allow users to reconﬁgure spaces
as needed on a daily basis in the short term, and is
the building itself ﬂexible enough to allow for more
signiﬁcant changes over time?
14. Does the building serve as a community centre with
a strong visual and functional presence while at the
same time being seen by its students as “intimate”
and non-institutional?
15. Are laboratories and other specialty rooms designed
with ﬂexibility in mind? For example, are science
laboratories laid out with ﬁxed services like sinks and
gas lines at the periphery with mobile work tables
that can be rearranged at will?
16. Is there a “home base” for every student? In the higher
grades this could be a workstation and in the lower
and middle grades this could be a dedicated cubby
or locker.

Flexible learning space at Avalon School in Minneapolis,
Minnesota, United States (architect: Randall Fielding)

High performance
High performance design is not only about energy conservation and environmental sensitivity, but about an
intelligent planning and design process. The idea is to
utilise our knowledge of the connections between sustainable architecture and its impact on human physiology,
psychology and behavior to design buildings that will
improve learning outcomes as well as physical, spiritual
and emotional well-being.

Post-occupancy evaluation
Post-occupancy evaluation can be a useful tool to maximise the beneﬁts of the built environment for the current
users of a building and also to gather valuable feedback
that can serve in planning and designing future schools.
The need for an effective evaluation is even more critical for schools with innovative designs since they have
few precedents. In a post-occupancy evaluation, two key
questions need to be asked:
• Have teachers and staff been exposed to an in-service
training programme to help them maximise the beneﬁts
of the new school facilities and facilitate the utilisation
of the building as a “3D-textbook” for students?
• Have the design expectations been realised – how does
the building rate with the user community?
Article by:
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Secondary schooling purposes
and design
A strong link exists between the purposes of schooling
and school designs. As we advance into the 21st century,
it is crucial to clarify our ideas of the purposes of
secondary schools. Not only is this important to ensure
that the physical facilities do not hinder the learning
process, but also to guarantee that the enormous investment made in school facilities gives a sound return.
Only when the purposes of secondary education are
identiﬁed can school facilities be suitably designed. This
article presents the common purposes and sub-purposes
of secondary schooling with their design implications,
along with scenarios for the future of schooling.
Balwyn High School auditorium, Balwyn, Australia

4. Transformation – to provide equal opportunity for
learning and to encourage change for a better world
(Sterling, 2001).
Most secondary schools are designed with a combination
of these purposes, however the following sub-purposes
can also inﬂuence design:
• Discipline and supervision.
• Organisational efﬁciency and economies of scale.
• Filtration, channelling and caretaking.
• Equality and equity.
The purposes and sub-purposes of schooling are being reexamined in a world which is experiencing great societal,
economic and educational change. This has led some to
create scenarios of what schooling may be like in the
future.

Purposes of schooling
Different stakeholders within the broader education
system have different expectations. Governments equate
success with an educated workforce that contributes
to economic growth and promotes good citizenship.
Since the introduction of mass education, governments
have consistently striven for a process of socialisation
and nationalisation. Employers are also looking for an
educated workforce; they seek team workers and problem
solvers. Students and their parents desire individual
success. For the majority of students and parents, this
may emphasise the vocational purpose. Some academically-gifted students may have a more liberal attitude to
the educational experience and ﬁnd self-fulﬁlment in
learning as much as possible (Vick, 1998).
Let us consider secondary school design in the light of
the four generally accepted purposes of schooling mentioned above.
Shenton College (secondary school), Perth, Australia

Throughout history, education systems have aligned to
differing purposes – often more than one at a time. Generally
the four common purposes are considered to be:
1. Socialisation – to replicate society, to imbue local
and national culture, and to promote citizenship.
2. Vocation – to train people for employment.
3. Self-fulﬁlment – to develop individuals to their maximum potential.

Socialisation
Schools designed to promote socialisation address the
concept of the community within the school as well as
the relationship of the school to the external community.
Speciﬁc design features include:
• Geographic connection to the hubs of community.
• The house model and/or the studio model of learning.
• Traditional or café type dining precincts.
• Boarding or motel type accommodation.
• Amenable places for informal gathering and learning.
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Vocation
Secondary schools are less commonly required to provide vocational accreditation than in the past. Societal
and employment changes have had the dual effects of
eliminating some avenues of employment while increasing the technical requirements of others. “Credentials
inﬂation” has increased the entry requirements into
many ﬁelds of employment pushing more students to
seek tertiary qualiﬁcations, in universities or technical
colleges, before entering the workforce.
Nevertheless, secondary schools are providing more
applied learning to cater for students who are not suited
to traditional academic learning. Rather than have these
students drop out of school all together, it is considered
preferable to keep them in formal education for as long
as possible. Moreover, given the difﬁculty in obtaining university places and the concern about declining
trade skills within society, there is a return to applied
learning in secondary schools with alternative pathways
leading to the completion of compulsory education. For
example, courses are offered in areas such as hospitality,
graphics and technology as alternatives to the traditional
academic subjects.
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Specialised facilities are required for these subjects but
not all schools are able to provide for them. Networks
of schools and technical colleges have therefore been
formed to share this learning.

Designs for self-fulﬁlment activities create spaces which
encourage individual learning, reﬂection and research,
as well as spaces for discussion and team work to allow
for informal learning between students.

Transformation
Schools as places of transformation must focus on student
development. This should happen through both the formal
and informal learning processes.
If secondary schools are to be successful in the Knowledge Age, then students need to leave them having
acquired a desire to continue the process and engage in
lifelong learning. Unfortunately many leave with negative
experiences that almost ensure they will never return to
places of learning. Various factors can contribute to this,
and the physical environment is one of them. Many of
our schools are not spiritually or educationally uplifting
places to be. They may be functional to an extent but
they fail to produce any aspect of delight.
Public schools are intended to be places of equality of
opportunity both educationally and in the provision of
facilities. Too often in practice this is not the case. To
achieve equality with the provision of facilities, governments tend to produce standard space-schedules based
on enrolment numbers. Although not impossible to
overcome, this constraint creates a tension with architectural innovation.
As places of transformation, schools are increasingly
required to adopt the provision of additional social services
for students, their families and the wider local community.
Health practitioners of various guises and other social and

Cooking facilities at the Goulburn Ovens Institute
of TAFE, Seymour Campus, Seymour, Australia

Self-fulﬁlment
Whilst self-fulﬁlment takes place through formal learning
activities and socialisation at school, it is also facilitated
by such activities as sport and performing arts. These
extra-curricula subjects are offered to provide students
with a more well-rounded general education, rather
than necessarily as career alternatives, although for
some, they will be. Sport, in its various forms, requires
specialist facilities as does music and drama. Often such
facilities are also available for community use.

Quadrangle of the Carey Baptist Grammar School
(kindergarten to year 12), Melbourne, Australia

psychological consultants and/or business activities are
put forward as potential partners to schools. Incorporating these additional activities is designed to break down
the notion of the isolationist school and assist students
to enter into society. At the same time, schools become
more efﬁcient and effective. Transforming schools into
education centres which are accessible for greater periods
of time is a vehicle to enable this.

Sub-purposes of schooling
Sub-purposes of secondary schooling also inﬂuence
school designs to various degrees. Some of these conﬂict
with the main purposes.

Discipline and supervision
Schools are understood to be places of discipline. In the
broader sense, discipline is the shaping of the student
in a controlled and positive environment, often with the
purpose of “social engineering”. Discipline can also mean
punishment for wrong-doing or breaking the rules.
Supervision is an integral part of discipline, and the
“duty of care” for students is one aspect. Physical supervision is mostly achieved by visual oversight or, more
recently, electronic surveillance. Traditionally sight lines
were important and had the unfortunate consequence
of reinforcing the long and straight corridors of many
public schools. Providing a safe school also involves
identifying all staff and visitors who enter the grounds.
However this creates a tension with the school’s projection as an open and friendly community facility.

Organisational efﬁciency and economies of scale
School design has always been subject to organisational
efﬁciency and economies of scale. In the post-war period
when large numbers of students had to be accommodated in schools, standard designs utilising low-quality

Canterbury Girls’ High School, Sydney, Australia

and low-priced materials prevailed. Currently, design
and building efﬁciency is maintained by standard spaceschedules, which tend to emphasise minimum rather than
optimum spaces, and lower-end construction budgets.
Economies of scale are also achieved by increasing the
size of schools. Whilst this has an economic impact,
there are also arguments for the beneﬁt of larger course
choices due to size. Opposite points of view maintain
that there is a loss of community as the size of the school
increases. Some of this may be overcome by introducing
sub-schools or house groupings.

Filtration, channelling and caretaking
Some view secondary schools as a ﬁlter for students
progressing to further education or employment. In a
positive sense, students’ inherent intelligence, talents and
aptitudes can be identiﬁed and channelled in suitable
directions. However this ﬁltering process can sometimes
result in type-casting students as academic or not. When
students who are disaffected by this sorting process want
to leave school before completing compulsory education,
schools can be reduced to the role of caretakers.

Equality and equity
Equality and equity have signiﬁcant implications for school
design. Equality of opportunity and provision means
giving every student the same learning environment, and
is an important element of schooling as a transformative
purpose. Regrettably, because of the interplay of various
elements, this is rarely achieved in practice.
Equity, on the other hand, means giving students what
is necessary to extend them to their full potential. Some
may need additional tuition to bring them to the standard
of the rest of the group, while others may need additional
tuition to take them beyond the group because they are
capable of further development and learning.
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Scenarios for the future
Among the various scenarios constructed for the future
of schooling are those proposed by the OECD and by
the Australians K. Suter and B. Caldwell.
The six scenarios presented in the OECD publication
What Schools for the Future? are:
1. Strong bureaucratic systems would resist radical
change while performing fundamental tasks that
would not always be well recognised.
2. Market approaches to school would expand signiﬁcantly, stimulating widespread innovation but creating difﬁcult transitions and widening inequalities.
3. Schools would enjoy a high status as community
institutions and provide bulwark against social fragmentation.
4. Schools and teachers would network widely in “learning organisations” which would have high levels of
public trust and strong equity features.
5. Institutions and systems would be dismantled and
replaced by diverse learning networks as part of a
“network society”.
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6. The teacher supply problems would reach crisis proportions threatening a “meltdown” despite concerted
policy measures.
K. Suter poses three scenarios for future schooling. In
his ﬁrst, schools would continue to operate basically
as they do at present. This is premised on the fact that
people do not like change, that most of the teachers
who will be around in ten years are in the service now,
and that since the infrastructure is already in place, the
conservative forces will act to preserve the status quo.
This is not an attractive scenario and is not sustainable.
The second scenario is that students would be educated
at home via cyber schooling. This would free up a lot of
real estate and promote individually tailored learning
but would neglect socialisation. The third scenario is
represented by the community learning centre; keeping the school facilities but expanding and changing
their role, and adding forms of learning for all ages,
food at all times and other community services such as
health and sport.
B. Caldwell also offers three scenarios. The ﬁrst supposes that the divide between public and private schools
would increase and that public schools would only act
as safety nets in the public domain. Government would
support the private school networks. In the second
scenario, there would be a greater commitment to the

public good. This would be evidenced by the government vacating the ownership and delivery of education
but actively supporting all schools through increased
revenue. Community support would be high. Curriculum
and learning technologies would be varied and state-ofthe-art. The third scenario is that schools would decline as
institutions and their place would be taken by community
learning centres and home based learning. With an eye to
adhering to core values, Caldwell constructs a matrix for
the three scenarios based on liberty, equality, fraternity,
efﬁciency and economic growth. On this basis his second
scenario is the preferred option.
Suter virtually leads us to adopt his third scenario, of
the community learning centre, as the most acceptable. One can imagine further consolidating school real
estate and extensively upgrading the remaining stock.
Caldwell bundles this option in with the growth of home
based learning.
Suter’s scenarios are clearly linked to the building fabric
of schools whereas Caldwell’s are not. But we can imagine that if all schools are in the private domain and have
strong community support, they would be free to design
and create their own physical environments within the
funding available to suit their purposes and integrate
with their communities.
Synthesising Suter’s third and Caldwell’s second scenarios results in a community learning centre which
is operational all hours, accessible to all people, privately operated but government resourced, and is well
equipped with state-of-the-art facilities and learning
materials appropriate to the specialisations on offer.
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June
1-3 – PEB, in co-operation with the Ministry of Education in Portugal, will hold an
experts’ meeting on “Evaluating Quality in Educational Facilities” in Lisbon. The aim
is to discuss the methodologies used in countries to assess the quality of educational
facilities and to propose an international framework that would allow comparisons
across countries. Contact Hannah von Ahlefeld: hannah.vonahlefeld@oecd.org.
23-25 – The DesignShare World Forum will examine the theme “Emerging Ideas
Connecting Education and Architecture”. This forum is organised by US-based
DesignShare in collaboration with PEB and the Council of Educational Facility
Planners (CEFPI), Australasia Region, and will take place in Barcelona, Spain. Contact:
Karl Jones: jones@designshare.com; or visit www.designshare.com/barcelona/.
July
22nd World

3-7 – The International Union of Architects will hold its
Congress around
the theme of architecture in cities, in Istanbul, Turkey. Contact: UIA (France), tel.:
33 (0)1 45 24 36 88; Organising Committee (Turkey), tel.: 90 (212) 252 94 25; or
visit www.uia2005istanbul.org.
October
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5-7 – CAPFCE will host the “4th International Congress on the Development of
Physical Infrastructure in Education” in Mexico. See page 3.
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24-25 – The OECD will organise a forum on “Challenges for Education in a Global
Economy” in Santiago, Chile. See page 2.
November
24-25 – “ICT, Media and Learning – Moving Technology, Changing Society” is the
theme of an international conference organised by the Danish University of Education in Copenhagen. The conference will focus on challenges to physical and virtual
learning environments, learning potentials supported by digital media, cultural
exchange, and limits to technology. Contact: Helle Brandstrup Jensen: HBJ@dpu.dk;
or visit www.dpu.dk/ict.
December
8-9 – An international conference entitled “Making Space: Architecture and Design
for Young Children” will take place in Edinburgh, United Kingdom. The event will
be organised by PEB, Children in Scotland, The Royal Incorporation of Architects
in Scotland, the Scottish Executive and Children in Europe. The conference will
promote the importance of good design in creating space for young children, and
will include a choice of study visits to Glasgow, Stirling and Edinburgh. Contact:
Isabelle Etienne: isabelle.etienne@oecd.org.

The views expressed in PEB Exchange are the contributors’ own and do not necessarily represent those of the OECD Secretariat.

© OECD
(88 2005 55 1 P)
Volume 2005/2
No. 55, June
2005 subscription (3 issues):
EUR 57 USD 65
GBP 36 JPY 7 700
MXN 740
ISSN 1018-9327

ORGANISATION FOR
ECONOMIC CO-OPERATION
AND DEVELOPMENT

