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The transformation of a temporary school set up to accommodate displaced
learners in rural KwaZulu-Natal, into a model for eco-efficient and learnercentric school design, has not only provided the local community with
a sustainable hub, but has also given rise to a much larger project that
could change the way government plans and builds schools in the future.

PROGRAMME EVOLUTION
In 2004, the farm school came under the attention of Oprah’s Angel Network (OAN), the charity
founded by American talk-show host Oprah Winfrey
and funded by her viewers.
Around the same time East Coast Architects,
based in KwaZulu-Natal and run by architects Steve
Kinsler and Derek van Heerden, were beginning
to receive recognition for their integrative approach
to designing built spaces for the education and
healthcare sectors which drew on their respective
strengths and passions.
Kinsler, the environmentalist, had an earlier
background in agriculture prior to his career as
architect and was attuned to the more technical
and environmental aspects of sustainable architecture,
specifically with regards to the efficient use of
resources such as energy, waste and water.

Stone Tower at Vele

NUTSHELL
SEVEN FOUNTAINS PRIMARY
SCHOOL
Location Kokstad, KwaZulu-Natal
Number of learners 1 000
Educators 25
VELE SECONDARY SCHOOL
Location Gogogo, Vhembe District,
Limpopo Province
Number of learners 460
Educators 18

Van Heerden, the social activist, had extensive
experience in community-based, social architecture.
He started his career with the Urban Foundation and,
as a former lecturer at the University of KwaZuluNatal in Durban for more than 10 years, is recognised
by his peers for his enormous contribution towards
impressing the importance of socially relevant
architecture upon new entrants into the field.
Their shared distaste for flashy consumerism and
its ills and what Van Heerden describes as “pornographic” architecture, served as enough common
ground to forge a professional relationship and East
Coast Architects came into being. Neither of them
could identify with the kind of architecture exemplified
by some of the material found in glossy architectural
magazines which, whilst satisfying egos, is socially
and environmentally inappropriate.
A seminal project of theirs turned out to be the
design of the research facilities at the Africa Centre
for Health and Population Studies, an HIV-focused
research facility based in rural KwaZulu-Natal.
This was a project that capitalised on each of the
architects’ strengths and their triple bottom line
approach resulted in a design for which they have
received many accolades. These include a Sustainable
Building Best Practice award and an award for
excellence from the South African Institute of
Architects in 2004, both citing the passive design
features and process-based community-participation
aspects which characterised the projects.
Kinsler says when OAN approached East Coast
Architects and commissioned them to design and
rebuild the Seven Fountains School in Kokstad,
“we’d never had a client who gave us such latitude,
encouraged innovation, and basically set us loose”.
They were nevertheless to face many challenges.
Physically they had to contend with an erratic
municipal water supply at best as well as a less than
forgiving climate with extreme seasonal temperature
fluctuations. Socially, many of the learners at
the repurposed hostel were part of the group of
460 primary school children who were previously
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Courtyard at Vele

GROUND FLOOR PLAN – VELE

A. Indigenous gardens
B. Science labs
C. Admin, library and comp
D. Teacher’s rooms
E. Parking
F. Security
G. Veg & fruit gardens
H. Quadrangle
J. Classrooms
K. Resource centre
L. Main entrance
M. Toilets
N. Community hall
P. Sports field
R. Netball courts
S. Rainwater tank farm
T. Amphitheatre
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WEST ELEVATION – VELE

evicted from the farm school outside of town, and
the rest of the learners came from Kokstad’s new
Shayamoya township where poverty, unemployment
and lack of facilities were part of the daily grind.
During the course of the project, the professional
team grew to include social facilitators, educationalists,
librarians and specialists in fields such as passive
design, permaculture, green roofs and renewable
energy. Upon completion, the OAN decided to keep
the team intact, offering them the opportunity to
work on a school in each of the other eight provinces.
What emerged was a model according to which
future projects would be funded on a public-private
partnership basis, with the specialist multi-disciplinary
team being funded by the Creating Schools Charitable
Trust that had been founded to continue the OAN’s
good work beyond the lifespan of the Oprah Show.
Infrastructure costs would be borne by the respective
provincial departments of education within the
standard departmental budgetary norms, so that
such projects would be replicable.
“Thus began The Creating Schools Programme,
later morphing into The Creating Learning Spaces
Programme, due to negative connotations associated
with the word ‘school’ and the fact that it did not do

ample justice to the holistic nature of the programme,”
adds Van Heerden. Of the nine provinces, only
Limpopo and KwaZulu-Natal responded. Vele High
School in the Vhembe district of the Limpopo
province was their next commission with completion
date May 2011.

EMBEDDED IN COMMUNITY
“A key aspect of the Creating Learning Spaces programme is community participation and dynamic
community buy-in in order to achieve effective
transfer of ownership of schools,” says Kinsler.
“Besides reducing the risk of vandalism and the
burden of maintenance, it also enhances a school’s
relevance in the surrounding community’s lives and
extends the use-hours beyond normal school times.”
School vandalism is often reflective of problems
within the broader community – poverty, unemployment and substance abuse. It is therefore important
that the school be inextricably embedded in the
community as opposed to having the status of
a satellite public facility and easy target.
To transfer ownership of the school, the team
employs structured engagement techniques. “Workshops, visioning sessions, design and development

VELE – DIGITAL MODEL FROM EAST
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VELE SECTION

review sessions, frequent tours of the building site
during construction and post-occupancy
induction engagements with teachers and learners,
are all aimed at engendering ownership and buy-in,”
explains Van Heerden.
Another way in which the school takes root
in the community, is for it to become an active
participant in the local economy. This is achieved
initially through a community skills audit which is
conducted before building commences. Skills are
then first sourced from the immediate community
before turning to sources further afield. Where
practical, on-site training is provided – thus
benefiting the community beyond the building

phase and also potentially contributing to a more
robust local economy.
Sourcing locally extends beyond human resources
and wherever possible, local materials and construction
techniques are employed to support the local
economy. In addition to a reduced fossil fuel
footprint as a result of a reduced embodied energy
requirement, “sourcing locally also allows school
buildings to be ‘individualised’ and to become uniquely
part of ‘that place’,” adds Kinsler.
In the case of Seven Fountains, cement bricks were
manufactured locally and one of the classrooms was
constructed from adobe clay brick and straw. The
18 000 bricks required for this were made by a group

Rainwater tanks at Vele

Interior shot of the tower at Vele

“The best indicator of the design’s
success in regulating thermal
performance is that when compared
with the time the school was housed in
the poorly insulated hostel, absenteeism
amongst learners has dropped from
50% during winter to almost zero.”
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FROM LEFT
Seven Fountains:
lookout square;
learner’s mother
making adobe bricks

of women, mainly parents and grandparents of the
learners, and training in natural building techniques
was also provided. The hybrid building approach
allowed for a comparative assessment of thermal
performance and whilst the mud brick walls did not
perform as well as the cement bricks with cavity insulation, they did outperform conventional cement brick
walls in evening out external temperature fluctuations.
The schools also contribute additional resources
such as water and vegetables to the surrounding
community. “In this way, they become centres of
care and support,” adds Kinsler, stressing that “food
gardens are important, especially in rural, and
peri-urban communities where cash economies
have a limited reach”. In the case of Seven
Fountains, a combination of a degraded site, poor
soil conditions and a harsh climate necessitated an

intense period of soil preparation and mulching before it was possible to plant vegetables. Much of this
was done by the community with additional inputs
from the municipality by way of organic garden waste
collected from Kokstad’s public spaces. “This reinforces the ‘waste as a resource’ concept” says Joy Nightingale, a permaculture practitioner who assisted in
the setting up of the award-winning community food
gardens at Seven Fountains. The creation of a local
seed bank and seed saving also makes a significant
contribution to the general level of food security in
the community surrounding the school.
In addition to physical resources, schools in the
programme also make knowledge and recreation
resources available for use by the surrounding
community outside of normal school hours. These
include use of the school’s library, computer facilities

DETAIL SECTION – 7 FOUNTAINS
1. Rock profile
2. Foundation on rock
3. Dung floor on crushed stone
4. Rock stem wall
5. 450 thick sun-dried adobe
6. Double pole structure
7.	32 uniply on pole joists
8.	9mm ply ceiling with ‘lite clay’ fill
9.	Hardwood window frames
10. Pole trusses
11. 250 thick thatch
12. Mortar ridging
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and sports fields. “In poor communities, these sorts
of amenities are extremely scarce,” adds Kinsler.
Claire Brown, an educational specialist involved
in the programme, oversaw the installation of
the information and communication technology
infrastructure at both schools. She is particularly
upbeat about the impact that this has had at Seven
Fountains, where five of the school’s teachers were
equipped with advanced computer training and have
subsequently gone on to train an additional 2 500
community members in basic computer literacy. She
adds that, being a high school, Vele is even better
equipped in this regard. It has a total compliment
of 120 computers, is WiFi enabled throughout the
campus, has shared broadband access via a purposeinstalled upgrade from Vodacom and looks set
to build on the phenomenal successes at Seven
Fountains in terms of bridging the digital divide.
Another important aspect of the programme’s
design approach is the importance afforded to the
creation of external spaces that facilitate, in a positive and unenforced way, the age, size and gender
segregation which occurs naturally among primary
school learners. This is particularly important in
mitigating bullying and other negative behaviours
that might otherwise occur in less “safe” environments. The spaces are also designed with visibility

in mind, so that continuous adult surveillance is
incidental to the daily routine and is not something
that has to be carried out actively.
In the case of Vele, the staff room is built in an
elevated location in order to afford a near bird’s eye
view of the entire school. The Vele design has also
incorporated an already existing decades-old
indigenous tree which has become known as the
“teaching tree”. This is a beautiful external space
which serves the purpose of being an outdoor
classroom at times, reinforcing ties to both nature
and culture. Such spaces also have tremendous
value for the surrounding community.

SUSTAINABILITY IN PRACTICE
The operational cost, or life-cycle cost, of running
schools in the programme serves as a key driver
behind many of the environmental sustainability
interventions. “Careful consideration is given to
passive design techniques such as solar orientation,
natural ventilation and lighting, as well as adequate
insulation. This reduces the burden of increasing
utility costs and “more money can be spent where it
matters – on the teaching and learning,” says Kinsler.
In this regard, a number of passive design features
are employed to provide a healthy and comfortable
learning environment, even in locations that

SUSTAINABLE STRATEGIES
RENEWABLE ENERGY
Water heating is achieved through solar
thermal energy by way of solar water heating
at both schools. A 50m 2 grid-connected solar
photovoltaic array will provide electricity
for the IT infrastructure at Vele and will
be connected to an uninterruptible power
supply.
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RAINWATER HARVESTING
T he toilets at Seven Fountains are connected
to a non-potable water supply obtained
primarily from surface runoff which is
collected in a large reservoir for seasonal
storage. Daily flushing water is pumped to
header tanks by way of a windmill.
T o counter the erratic municipal supply, water
for hand basins, drinking fountains and solar
water heaters is fed to header tanks from
the municipal supply and is supplemented by
borehole water. Any overflow is fed into the
reservoir.
W
 ater is harvested off all available roof
space at the schools and is stored in tanks.
Seven Fountains has the capacity to store
450 000 litres of rainwater, while Vele has
a total storage capacity of 150 000 litres.
Water harvested from roofs is used for
irrigation purposes.
G
 reen roofs also slow water runoff,
reducing infrastructural damage.

NATURAL LIGHTING
Classrooms are designed for maximum solar
gain on the northern facade – external light
shelves/shading devices shield spaces from
direct sunlight, but reflect light deeper into
the classroom. At Seven Fountains, learners’
desks face southern walls, thus reducing side
glare and shadows across the desktop and
allowing for lower angle, early morning direct
winter sunlight to shine on learners’ backs and
heat the classrooms naturally.
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experience large temperature fluctuations such as
Kokstad. Perhaps the best indicator of the design’s
success in regulating thermal performance is the fact
that, when compared with the time that the Seven
Fountains School was housed in the poorly insulated
hostel, absenteeism amongst learners dropped from
50 percent during winter to almost zero.
As with many passively designed buildings, the
regulating of light, temperature, ventilation and other
energy services requires an active engagement with
the building rather than the simple act of flicking
a switch. For example, “to ameliorate the seasonal
temperature variations between summer and winter,
a window opening regime is suggested in posters
that are prominently displayed in the classrooms
and discussed during the induction programmes
run with learners. The principle is to keep windows
closed overnight in winter to trap residual heat from
the day before, and in summer to open windows to
flush warm air out and cool classrooms overnight,”
says Van Heerden. In a similar vein, electric lighting at
Seven Fountains is designed only to be used at night
or on heavily overcast days and two separate lighting
circuits allow chalkboards to be lit separately from the
remainder of the classroom. “The second light switch
is located inconveniently high up on the rear wall of
the classrooms as a disincentive to use it,” he explains.

SANITATION
Non potable run-off is used for flushing toilets
at Seven Fountains. Dry composting toilets are
used at Vele.

ENERGY EFFICIENCY
S
 pace heating during winter is provided by
passive solar means through optimal building
orientation, optimal roof overhang in relation
to roof pitch and the right wall-to-glazing
ratio. This is all aimed at achieving maximum
solar gain in the winter months and minimum
solar gain during the summer months.
W
 all cavities and ceilings are well insulated
to even out temperature fluctuations and
maintain a constant and comfortable room
temperature without the need for artificial
heating or cooling. In addition, green roofs at
Vele provide additional insulation which self
regulates according to the growing season.

BIODIVERSITY
Green roofs at Vele provide an additional
habitat for indigenous vegetation and other
small wildlife. In addition, the building
processes are always conducted in a way that
is least disruptive to the surrounding natural
habitats.

VENTILATION
All spaces are cross ventilated. At Seven
Fountains daily breezes perpendicular to
north-orientated buildings and standard steel
awning windows are turned on their side to
form vertical pivots that drag east and west
breezes into classrooms.
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BELOW Science
Block at Vele; in
foreground the
‘Teaching Tree’

CONTINUOUS LEARNING
The manner in which the schools in the programme
are designed and built ensures that learners and
educators are able to integrate the construction
methods and various technologies into the school
curriculum and this has particular relevance in maths,
science and technology-focused schools like Vele.
Certain key indicators such as energy and water
consumption, thermal performance and food garden
output are also measured and monitored. The intention is to inform the management team at the school,
educate the learners and feed back into future projects
in the Creating Learning Spaces Programme so that
lessons learnt will influence future design choices.
Learning thus becomes a two-way process, which is
wonderfully illustrated by the creation of the green
roof at Vele. Green roof specialist Clive Greenstone
explains how learners will be called upon to study
the roof, particularly aspects such as which species of
plants become dominant and which insects and other
fauna inhabit the roof over time. They will also source
indigenous seeds and cuttings from the surrounding
indigenous vegetation beyond the boundaries of
the school and thus have an opportunity to make
a valuable contribution to the body of local knowledge
necessary for the successful implementation of green
roofs in that particular geographic area.

SOURCEBOOK
Architect East Coast Architects
www.eastcoastarchitects.co.za
Natural building consultant (Seven Fountains)
Eco Design Architects Andy Horn
www.ecodesignarchitects.co.za
Education specialist Claire Brown
clairebr@mweb.co.za
Education consultant Jill Tomlinson
Permaculture gardens (Seven Fountains)
Joy Nightingale birdsnest21@gmail.com
Green roof consultant Clive Greenstone
cgreenstone@mweb.co.za
Passive low energy design (PLED) PJ Carew
Consulting (Seven Fountains & Vele)
Renewable energy design PJ Carew Consulting (Vele)
Water strategy PJ Carew Consulting
(Seven Fountains)
Water strategy P J Carew Consulting
& ARUP (Vele)
DONORS
Computers (Vele) Dell computers
Photovoltaic Equipment and equipment for
engineering graphic design (Vele) Eskom
Computer Training Microsoft
Broadband (Vele) Vodacom
Sports Fields (Vele) Independent Development Trust

The sustainable approach to teaching and learning
extends to the educators and school management as
well. “It’s wonderful to build a sound and technically
functional school, complete with all of the sustainability features, but one has to make sure the teachers
and school management team make it work,” says
Claire Brown. She explains how each individual project
in the programme is a five-year-long intervention
with three years intensive post-occupancy teacher
training and professional development that includes
aspects of financial management, school governance
and management and further teacher training.

PROFOUNDLY TRANSFORMATIVE
The technical and social innovation of the Creating
Learning Spaces programme, the sustained and
inclusive approach to design, education and
continuous learning, the emphasis on ownership
and economic, cultural and recreational interconnectedness and the nature of the schools as local
hubs of sustainability in practice embedded in the
wider community, together form a workable model
for more sustainable development in impoverished
rural areas using school development as catalyst.
The fact that it is young-learner centred means that
positive outcomes should be realised for generations
to come.

