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Figure 2. Quote (Image by author)

Vertical schools are relatively new in Europe, the US and Australia
though they have been in existence in Southeast Asian cities for
longer. There are no vertical schools in New Zealand. Therefore, the
research is exploratory.
This research raises the question, whether vertical schools could be a
building typology for New Zealand’s cities where there are policies for
greater compaction resulting in more children of schooling age in
urban areas.
Precedents from other countries are reviewed and common themes
established to inform the design of a vertical school in Auckland. The
site selected has been identified as an area in Auckland where there
is a policy for intensification in the future. It is a compact site that will
require approximately seven floors to accommodate one thousand
students.

Apart from literature, the research has included an interview with the
Ministry of Education, physical models to establish basic forms of
atria, mathematical analysis to identify issues with daylighting,
ventilation, cost comparison and site usage.
The conclusion compares the main differences between a traditional
New Zealand School, of typically one to two floors, with the design
proposal of a school with seven floors. The schools are not only
different in terms of spatial use and height but also introduce
differences in schooling culture.
There are advantages and disadvantages to each type of school but,
from my experience with the design process, it has become clear that
a vertical school requires considerably more design ingenuity to
overcome issues of circulation, noise, maintenance, flexibility,
extendibility and the integration of large spaces such as halls and
gymnasiums.
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This research project concerns the investigation into and design of a
‘vertical school’ in Auckland. As a relatively new building typology,
there is no universally agreed definition of ‘vertical’. However, it is
generally taken as a complete school building which is several floors
and located in a compacted urban area.

Vertical school: Vertical schools are characterised as
multi-level. Usually, several stories school campus with
teaching pedagogies. The development of vertical schools
has emerged due to urban densification, land scarcity,
economic
constraints,
population
growth,
and
demographic shifts. Vertical schools are a response to
the restricted and costly land area of the inner.1

Metro school: Metro schools is a term used in New
Zealand for a new typology which is to be introduced,
smaller, more compact, and typically found in inner-city
areas with high intensification. They can operate
flexible opening hours and share gyms and sports fields
with local communities.2

Typical School: A standard New Zealand school, which is
typically, one or two storey high classroom blocks that are
spread out on a vast land area with playing fields and
other facilities.

Auckland Unitary Plan: provides guide lines by Auckland
Council, stating what can be built where in Auckland
along with regulations about marine enviroments and
rural areas.

Super Block: A school typology more commonly used in
the UK. A condense plan of a school with a reduced
external envelope, resulting in reduced footprint and
cost-efficiency. Disadvantages can include poor indoor
lighting and heavy reliance on mechanical ventilation due
to deeper floorplans.3

“Revolutionising education from ground up,” EY, Hayball Accessed April 30,
2019, https://www.ey.com/Publication/vwLUAssets/ey-revolutionisingeducation-from-ground-up/$FILE/ey-revolutionising-education-from-groundup-how-will-vertical-schools-change-the-nature-of-education.pdf
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3 Hau Ming Tse et al, Designing buildings for the future of schooling:
Contemporary visions for education (Oxon and NY, Routledge,2019), 76.
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research project.

1.1 Background of the project
As cities grow, they are limited in how far they
can grow ‘out’, and policies of densification mean
that they now need to grow ‘up.’ Building types are
becoming more vertical, and this is not limited to

The housing intensification has caused an increase
in school-aged children; the Ministry of Education

apartments and offices. Now schools are also

needs to find space for new students. Current

going vertical. In the US, parts of Europe and
particularly Australia, ‘vertical schools’ are taking

schools have reported they are already struggling
to accommodate the students due to the

off. However, this has not yet happened in New
Zealand, and this research and design proposal is
an investigation into the potential for a vertical
school in Auckland and an analysis of the

increasing population. Albany Primary School
Principal said they had more students enrolled
than expected, land subdivisions around the area
has had a considerable impact on the growth of

advantages and disadvantages.

the school.7

Auckland is one of the major cities of New
Zealand; with the largest urban area, the number
of people inhabiting the city is increasing rapidly
with new migrants and expatriates returning
home. Auckland City will require 400,000 homes
over the next 30 years.4 To keep pace with
demand, the government has introduced The
Auckland Unitary Plan to overcome the housing
crisis.5
The demand for housing in Auckland

The New Zealand lifestyle has changed; keeping
pace with the demand, we must link new
development with concepts of urban lifestyle,
liveability, and resilience. “More than a quarter
of the student population growth will centre on
the Auckland isthmus, where land is particularly
scarce and intensification likely to be most
intense.”8 Around the world, cities with higher
density, where space is at premium have high rise

Maria Slade, “ New Unitary Plan recommends greater housing density for Auckland, “
Stuff, July 27, 2016, https://www.stuff.co.nz/business/82540876/new-unitary-planrecommends-greater-housing-density-for-aucklandv
5 John Harman, “The Auckland jousing crisis: The case for intensification,” Idealog,
updated May 16, 2016. https://idealog.co.nz/design/2016/05/auckland-housing-crisiscase-intensification
6 “Embracing higher density housing is a positive sign that Auckland is growing up,”
Housing New Zealand, accessed March 25, 2019, https://www.hnzc.co.nz/news/latestnews/embracing-higher-density-housing-is-a-positive-sign-that-auckland-is-growing-up/

7

4
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requires high-quality intensification, and the shift
has started taking place from townhouses
redeveloping land to terraced housing.6

John Serritsen, “Auckland schools struggling as rolls reach capacity,” Radio NZ,
updated May 20, 2019, https://www.rnz.co.nz/news/national/363420/auckland-schoolsstruggling-as-rolls-reach-capacity
8 Nicholas Jones, “Auckland classrooms at bursting point,” NZ herald, March 24, 2019,
http://www.nzherald.co.nz/nz/news/article.cfm?c_id=1&objectid=11223937

1.2 Project Outline

Typical New Zealand schools require a large area
of land, with large open areas, playing fields and

The research project seeks to investigate how a
vertical campus school can be designed for a New
Zealand city like Auckland. It aims to analyse how
vertical school architecture fits within the New

other facilities. New Zealand schooling culture

Zealand context. A site has been selected in the

differs majorly from other countries; kiwi culture
promotes getting outside the classroom and being

area of Auckland where there is a policy for
densification and where existing schools are full

able to kick a ball.

to capacity. The site has a small footprint and, in
order to have capacity for about 1000 students,
requires a building of approximately seven
storeys.

In an age of change in urban form, architecture
for schools also needs to be reconsidered in New
Zealand

The design will also take account of the increased
requirement for community use not only by
providing dedicated and independent spaces but
also by the sharing of spaces within school.
Through research and analysis, the project will
explore the features and functions of a vertical
school and how the spaces can be designed to New
Zealand school standards.

Page 11

schools as a recognisable sight. Auckland may
require an urban education model like vertical
schools.

1.3 Aims/Objectives of the project
The project aims to explore a design possibility
for vertical secondary school for the New Zealand
context and responds to the New Zealand
education culture. The design will achieve the
Ministry of Education criteria by using the School
property guide calculator 9 and incorporate the
required spaces in a vertical school campus. The
space standards and requirements for facilities
will be followed closely. However, the
requirements for external spaces and playing field
will be limited by the site and will require other
arrangements.
The research project also explores the concepts
of sharing facilities that are of mutual benefit to
the local community and the school — taking
advantage of these to benefit the public and the
students. The aim is to investigate how
architecture can be used to find a solution to
involve the public during and after hours to access
school facilities.

“Space entitlement,” Education in New Zealand accessed May 12, 2019,
https://www.education.govt.nz/school/property-and-transport/property-planning/spaceentitlement/
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9

The key objectives will include:
Urban shift- One of the goals of this project is to
respond to urban needs and reflect the urban
shift in a growing city like Auckland.
An alternative- A building that is designed to try
and compensate for the losses that a traditional
comparative school enjoys like open spaces, green
areas and informal spaces.
Flexibility- The buildings potential to adapt to the
changing needs and different space requirements.
Responding to the site- Site will be investigated
to demonstrate possible design solutions and
surrounding amenities that contribute to
community and school co-existing.
Be an example first of its kind- Currently,
Auckland does not have a vertical school which is
designed around the Ministry of Education
requirement and responds to the changing urban
needs of the city. This project is a proposal which
explores a solution that could, in principle, be
applied to other sites.

1.4 Research Question

As Auckland city gets dense, are vertical schools a
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more viable option?

1.5 Scope and limitation
The vertical school is a new building typology to
New Zealand and, therefore, this research is
necessarily experimental. Apart from the
architecture, there are no funding models or

There are no ‘vertical’ schools in New Zealand.
Ideally, I could have visited the schools in other
countries, but this was not financially possible. So,
I have had to rely on media reports of the schools.

design guidelines produced by the Ministry of

The schools in Australia are new, and there have

Education. These would have assisted if they were
available.

been no post-occupancy evaluations by helpful to
have these and, if New Zealand is ever to consider

The project has been informed by analysis of the
existing site, therefore, cannot be entirely
replicated on another site, although the same
methodology can be employed to bring about
solutions on another site.
The design outcome expects the continuation of
research in different urban centres of Auckland
to response to different parts of the city. The
architectural response is one that reflects the
conditions of a specific site based on existing
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facilities and the current Auckland Unitary plan
proposal.

vertical schools, it would be essential to have
these evaluations.

I currently work in an architecture firm that
specialises in school design. This has assisted me
with a strong background in understanding the
space requirements and design guidelines for New
Zealand Schools. It has also helped with the
comparison I have made between existing
traditional schools in New Zealand with the design
proposal for the vertical school (see section 7.0).
I have used mixed methods for my research which
include the following:
1. A literature review of existing vertical
schools in the US, Europe, Hong Kong, and
Australia (see section 3.0). It should be
noted that because they are relatively new
typologies (except for Hong Kong) there is
little independent academic review of the
schools.
2. An interview with the Ministry of
Education to establish their understanding
and proposals for vertical schools (see
section 4.0)
3. Experimental physical models to assist with
the size, shape, and proportions of the
atrium design (see section 6.4)
4. Mathematical modelling of a stereotypical
atrium to establish optimum proportions,
depths, and scale for daylighting,

ventilation, cost comparison and site to
floor area ratio (see section 6.4).
Precedent study- Research was carried out on
existing vertical schools in several countries and
was further analysed through context, circulation,
spatial design and community involvement. The
study was focused on the architectural response
and its outcomes. These are analysed in detail in
section 3.5.
Site study- The architectural response employs
an understanding of site conditions to inform the
scale, environmental and urban design issues. The
present conditions were analysed with data
available on Auckland Geo maps to analyse
topography and surroundings of the site. The
future conditions were also considered with the
Auckland Unitary Plan, and a response was
provided that can extend on its community
resources and respond to surrounding conditions.
This is discussed in more detail in section 5.0.
Interview

with

Ministry

of

Education-

To

respond to the existing education system, an
understanding of what is required by the Ministry
of Education is essential. An interview was
conducted to guide the design process. The
transcript for this is included in section xx, and
issues of ethics approval are noted in Appendix
10.1.
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1.6 Methodology

Summary:
The theoretical framework explores the idea of vertical schools. In
order to design for Auckland, it is essential to understand the current
Auckland conditions and needs. Next urbanisation around the world
is explored and how it has changed lifestyle and education systems.
It is further discussed what makes a vertical school different to a
horizontal model school and concludes the chapter by how vertical
school design can be applied to New Zealand.

Figure 4. a typical horizontal school in Auckland

Summary:
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The theoretical framework explores the idea of vertical schools. In
order to design for Auckland, it is essential to understand the current
Auckland conditions and needs. Next urbanisation around the world
is explored and how it has changed lifestyle and education systems.
It is further discussed what makes a vertical school different to a
horizontal model school and concludes the chapter by how vertical
school design can be applied to New Zealand.

2.1 The Rise of Vertical Schools
Vertical schools are characterised as multi-level
schools; usually, several stories school campus
with teaching pedagogies. Drivers for the
development of vertical schools are urban
densification, land scarcity, economic constraints,
population growth, and demographic shifts. This
context has motivated the emergence of vertical
schools. As a response to the restricted and costly
land area of the inner cities and the acknowledged
shift in current thinking about learning and
methods of pedagogy.10

be seen around the world. However, now school
designs are also transitioning from horizontal to
vertical, resulting in a new school typology called
vertical schools. Examples of these are found in
the United States, Asia, and Europe.
In cities of very high density, vertical schools,
previously more commonly known as high-rise
schools, have been around for decades, like Hong
Kong and Singapore where land is scarce, and
population density is high. However, they are now
spreading internationally to cities with lower
densities and with less land scarcity.

The UN predicts that by the year 2050, 68% of
the world’s population is projected to reside in
urban areas.11 This growing urban densification
and the vertical metropolises it creates means
urban schools will be higher in demand. As the
population grows and cities densify, the
availability of large areas of land that support the
traditional horizontal school design with a
significant physical footprint and single-use
facilities, are less obtainable or financially viable.
The scarcity of land has forced university
education to shift to vertical campuses which can
“68% of the world population projected to live in urban areas by 2050, says UN,”
United Nation, accessed March 19, 2019,
https://www.un.org/development/desa/en/news/population/2018-revision-of-worldurbanization-prospects.html
11
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EY, Revolutionising education from ground up, (Australia: EY, 2018),
https://www.ey.com/Publication/vwLUAssets/ey-revolutionising-education-from-groundup/$FILE/ey-revolutionising-education-from-ground-up-how-will-vertical-schoolschange-the-nature-of-education.pdf
10

For example, there are currently plans for seven
vertical schools12 around Australia; rapid
developments of ‘superblock’ schools are taking
place in the UK13, a similar principle but not as
high, and the famous GEMS World Academy in
Chicago (9 storeys high)14

Figure 3. a typical horizontal school in Auckland (Image by
author)

Figure 5. The GEMS Academy, a typical vertical school

Figure 6. Number of dwellings in AucklandFigure 7. The GEMS
Academy, a typical vertical schoolFigure 8. a typical
horizontal school in Auckland

Figure 4. The GEMS Academy, a typical vertical school
(Image by BKL architects)
“7 Vertical Schools Proving Australia's Education System Is On The Way Up,” The
Urban Developer, May 29,2019, https://theurbandeveloper.com/articles/7-verticalschools-proving-australias-education-system-is-on-the-way-up
13 “Baseline design,” Government UK, accessed June 28, 2019,
https://www.gov.uk/government/publications/baseline-design-superblock-1200-placesecondary-school

Page 18

12

Wikipedia, “GEMS World Academy-Chicago,” Wikipedia, updated May 1, 2019,
https://en.wikipedia.org/wiki/GEMS_World_Academy-Chicago
14

estimated the Auckland population to reach 2
million by 2033.16

Number of consented dwellings

world, Auckland is also rapidly growing in
population. It has the largest urban area, with the
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current population over 1.5 million continuing to
proliferate with new migrants and expatriates
returning home. The increase in population would
indeed mean more people living in the city.
In 2015, Auckland joined a select group of
international cities and was ranked ninth in the
world for the most liveable city, in a report by The
Economist. The results indicated that Auckland
has increasing levels of desirability across several
areas such as lifestyle, safety, and schooling;
however, the availability of quality apartments
was not one of them.15 The voracious demand for
housing in Auckland requires high-quality
intensification. With the unitary plan in place, the
new high-density zone for housing around
Auckland is planned to be focused around urban
and metropolitan centres like Manukau, Henderson
and New Lynn. Statistics New Zealand has

John Harman, “The Auckland housing crisis,”
“Population projections overview,” Stats NZ, accessed May 12, 2019,
http://archive.stats.govt.nz/browse_for_stats/population/estimates_and_projections/proj
ections-overview/subnat-pop-proj.aspx
15
16

Number of consented dwellings in Auckland(2012-2018)
Figure 5. Number of dwellings in Auckland (Image by Auckland
Council)

There is a more staggering increase of population
in existing urban centres. Eighty percent of all
new dwellings consented in the last five years
were located within the existing urban area.17
With the increasing urban density of the city, the
aim is to drive families and children to occupy
high-density housing in Auckland. The population is
increasing at a dramatic pace, resulting in schools
“Auckland’s capacity for growth,” Auckland plan 2050, Auckland council, accessed
June 2, 2019, https://www.aucklandcouncil.govt.nz/plans-projects-policies-reportsbylaws/our-plans-strategies/auckland-plan/development-strategy/Pages/aucklandscapacity-for-growth.aspx
17
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2.2 Current situation of Auckland housing and
schools
Auckland is one of the major cities in New
Zealand, and like many major cities around the

struggling to accommodate the students in
Auckland. “The Ministry of Education must find
space for 107,000 more school-age children in the
city over the next 30 years.”18

2.3 Urbanisation in other countries

The Ministry of Education has considered more

In the book, the Future of the City authors state,
“a turning point in urban education is the vertical
campus where a single tall structure contains one
of multiple schools. The vertical campus

compact schools for inner-city referring to it as

reinforces the urban nature of educational

Metro schools that will use community facilities,
in areas where there is high intensification. The

institutions and gives cities a new identity.”21

Government announced, it was setting out
principles around what constitutes metro schools,
as it struggles to deal with population growth and
land supply issues in Auckland.19 The Ministry of
Education has planned four to five brand new
secondary schools and eight to ten new primary
schools to assist in accommodating up to 38,000
more students by 2030.20 Metro schools have not
yet been proposed for Auckland.

Rapid increase of population in the urban location
has evolved the way we learn. Cities are
attempting to provide a holistic lifestyle for its
inhabitants. The education system has also
changed with the growing demand for an
interactive, collaborative, and flexible learning
environment for school-age children to learn in.
School facilities need to reflect these changes,
the evolving learning environments are only visible
inside the schools with upgraded interiors, but the
exterior remain the same. Vertical schools are an
ideal way to reflect changes whilst responding to
the new education system and the urban
infrastructure of the city.
Vertical schools are a relatively new concept.
Globally, Asia, Europe, and the USA have vertical

Jones, “Auckland classrooms at bursting point.”
Jo Moir, “Handful of metro schools coming to Auckland, Christchurch and wellington
in next few years, Stuff, June 17, 2019,
https://www.stuff.co.nz/national/education/93423778/handful-of-metro-schools-comingto-auckland-christchurch-and-wellington-in-next-few-years
18
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20Simon

Collins, “ Atleast 12 new schools planned for growing Auckland, Education
central, June 19, 2019, https://educationcentral.co.nz/at-least-12-new-schools-plannedfor-growing-auckland/
21

Kheir Al-Kodmany, and Mir M. Ali, The Future of the City Tall Buildings and Urban
Design (Southampton ; Boston: WIT Press, 2013) 58.

school campuses. There is no standard design for
vertical education campus; every new vertical
school has a unique context and specific
circumstances. However, there are some
organisational and design concepts the design
needs to incorporate to achieve a positive learning
environment. Australia has also stepped into the
vertical education system. The tremendous urban
sprawl in the second half of the 20th century was
the turning point in Australian cities, which
resulted in re-urbanisation as the population
densified. The densification of inner cities had a
substantial impact on infrastructure. To resolve
the situation, the state government have decided
to think vertically in the case of Australia's
education. Seven vertical schools are to be opened
around the country as reported by the Urban
Developer in April 2018. ”Reshaping the way
education is delivered to the next generation of
Australian students”22 Currently Melbourne has
two government state vertical schools, South
Melbourne Primary - opened in 2018 and Prahran
High school - opened in 2019, the schools have
integrated educational facilities with its site
context and community amenities, these schools
are reported to have been very successful.

2.4 Design features of a vertical school

The Urban Developer, “7 Vertical Schools Proving Australias Education System is on
the Way Up.”

23

Setting: Location is an essential feature of
vertical schools. “Bringing schools in a more dense
space into a city where there are people, where
there are families means more people have access
to that school without having to travel, so it
reduces the pressure off the public transport and
also stops the urban sprawl.”23An efficiently wellorganized school that can retain a premium
location in an area that is already developed will
Stephen turner, "Architecture of vertical schools," by Future of structures, Future of
structures, January/February 13, 2018, accessed May 17, 2019,
http://futureofstructures.com/season-1/architecture-of-vertical-schools/
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In an age of change and urban design, should
school architecture be redesigned? Vertical
schools are perceived as complex in terms of
spatial organisation to fit all the strict
programmatic requirements for the New Zealand
curriculum, very different from the typical New
Zealand school kiwis are familiar with. These
perceptions precede a genuine investigation into a
vertical school. One of the drivers for these
schools around the world is the young families who
settle in high-density areas due to the attractive
lifestyle and benefits of urban lifestyle making it
unachievable to accommodate a typical horizontal
school model in limited land availability. This
forces schools design to have spaces that are well
organized, flexible, and adaptable to be used more
efficiently.

be a more preferred option for its locals. The
proximity of schools allows the children to be able
to walk comfortably and safely to school, which
reduces parental dependency. Active transport to
school also has health benefits for children; it
offers an opportunity for students to enjoy daily
exercise and be more active while performing a
useful journey.

high level of acoustic quality for
comprehension. “The learners need good
acoustics to be able to learn. The message
could be great, the teachers could be
incredible, but if the acoustics are
shocking, it puts the learners at a
disadvantage,” 24 says Dr de Andrade, who
is an audiologist and lecturer of Speech
Pathology and Audiology. A vertically
stacked building can have issues of
acoustics due to a high number of people
using it, this need be addressed.

Learning environment: the physical environment
plays a crucial role in a pupil‘s learning and
educators’ function. Small details such as
controlled daylight, comfortable atmosphere, and
a secure environment has a positive impact on
learning. Some features that can affect a child’s
learning include:
1. Indoor air quality and natural ventilation, a
vertical school is a densely populated
building. Poor air quality can cause
discomfort and affect concentration
resulting in absence. Naturally ventilated
buildings can improve air quality without
being heavily dependent on mechanical
equipment.
2. Students mainly endure acoustics, effect
of noise in an urban area. Children need a
‘Noise is an increasing problem in learning environments,” Phys Org, Wits University,
accessed May 12, 2019, https://phys.org/news/2016-08-noise-problemenvironments.html
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3. Proper lighting can help to promote the
wellbeing of students and teachers.
Natural lighting should always be the
primary source of lighting in a school to
save energy. Enough natural lighting not
only plays a crucial role in learning
outcomes but can also have an impact on
health and attendance rates.25
Organising: Building organisation is one of the
critical design features in a vertical school. “Four
storeys seem to be the maximum amount of flight
of stairs students and staff would be prepared to
walk psychologically.”26 So, the design must

Rikard Kuller and Carin Lindsten, Health and behaviour of children in classrooms with
and without windows, Journal of Environmental Psychology,12 no. 4 (1992), 305,
https://doi.org/10.1016/S0272-4944(05)80079-9
26 Adam Swinburn, “Vertical School Design,” Byera Hadley travelling scholarships
journal series(2017): 28.
25

promote activeness through stairs but no more
than two or three storeys for comfortable
movement at a time. More frequently used spaces
or shared spaces that will have more foot traffic
should be on lower levels, so they engage
immediately with the public and spaces which
require quiet learning should be on levels above to
ensure privacy and quieter spaces. Another factor
to keep in mind is to organise a cluster of
different year levels together, so the movement
of the same year group is on the same levels or
where no more than one or two stories of stairs
are required for a student to go up and down
comfortably for different lessons. Organising
specialized areas of technology together benefits
in facilitating and servicing the floors.

Figure 6. Parts of school which requires privacy (Image by author)

Outdoor area:
Recreation is also another
essential part of a student’s school life. Vertical
schools will come as a disadvantage with the lack
of open fields and playing areas like in a typical
horizontal model school. Design needs to be well
thought in incorporating outdoor areas for
sporting and learning activities. Locating the
school near public facilities and using community
parks and ground can overcome the issue of
private open school fields; this also ensures people
can make the most out of the facilities rather
than being closed off after school hours.
Connections: Visual and physical movement around
the school are both key features. Circulation to
each floor is essential for managing different
lesson timetable for the school. Vertical buildings
can be heavily dependent on lifts and staircases.
Interconnecting floors reduce the heavy reliance
on an elevator and promote activeness, allowing
children to move around with ease. Visual
connection is also equally important in a vertical
school. Views from the corridor or atrium can
improve orientation making the space feel like a
gallery. The transparency and visual connections
the atrium creates inside a school with views to
the outdoor or to green areas which makes the
space in a vertically stacked school feel less
claustrophobic, and it is easier for pupils to find
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https://www.architects.nsw.gov.au/download/Vertical%20School%20Design_AdamSwin
burn.pdf

each other. Students can orient themselves with
ease; hence it does not require much signage.
Visual connection also creates a secure learning
environment.
Flexibility: the design should not be determining
behaviour instead the design should be able to
adapt to the activities of its occupiers. Nair
defines traditional school environments designed
as “cells and bells.”27 We know that not all learning
requires a classroom for 25-30 students on tables
and chairs until the bell dictates their movement
to another room. Flexible learning spaces has
changed the norm of a traditional classroom with
four walls. Larger open spaces allow diversity in
activities and usage of space, rather than just
being a classroom. These spaces can adapt to
different sizes of groups or open to become a
traditional classroom space. It focuses more on
the student-centred learning where the teacher’s
role is to facilitate individual student’s needs and
rooms with multiple walls that can open and close
to fit the purpose or spaces required, rather than
the space dictating what can be done inside it.
Corridors were the initial foremost space for
transport by connecting classrooms and other
spaces in a school. However, with open plan
teaching corridors which were traditionally for
connecting different areas of the schools now

Page 24

27

Prakash Nair, Blueprint for Tomorrow (Cambridge, MA: Harvard Education Press), 2.

have various functions such as a commonplace for
socialising, breakout spaces and teaching and
learning areas. Multi-use spaces are also useful
for maximising the space in a vertically stacked
school where space is limited.
The advantages of a vertical school should not be
at the cost of student learning and recreation.
Vertical schools are not simple; they require more
planning during the design stage and wellorganized management to operate it, but it is an
urban schooling solution for the obstacle of
limited space. A well-designed school breaks not
only the traditional norm of one size fits all but
also re-designs the learning experience of the
students, which is authentic for them. “The
vertical school approach can work providing it has
good design applied to it and innovative thinking in
terms of how you deliver teaching and learning in
those spaces … it is promoting a rethinking on how
education can be delivered and how it can be
delivered
within
dense
inner-urban
28
environments,” said Richard Leonard, a director
of Melbourne’s leading architectural firm Hayball
architects who designed a vertical seven-story
school, South Melbourne Primary School.

“A New Era in Inner City Education,” North and West Melbourne news, accessed
July 25,2019 https://northandwestmelbournenews.com/2017/06/15/a-new-era-in-innercity-education/
28

A traditional New Zealand school follows a
horizontal model that is spread out requiring a
vast amount of land. Hence, preference for school
site is affordable land availability and not location.
Currently, schools are in locations which are not
easily accessed by public transport, and the idea
is to have urban school in a more central location
where it is easily accessible. Cars are a dominant
mode of transport in New Zealand and children
these days are more likely to be dropped off by
parents. Rates of active transport (walking and
cycling) has declined over the last 25 years.
School children in the late 1980s, 42 per cent of
school journeys involved walking, followed by being
driven (32 per cent), using public transport (13 per
cent) and cycling (12 per cent). By 2010-2014, the
walking rate had fallen to 29 per cent, while more
than half of primary school children's journeys
were as car passengers (57 per cent). Public
transport had fallen slightly to 11 per cent, with
cycling declining by much more, to just 2 per
cent.29 With increasing obesity and growing
traffic in New Zealand, schools in proximity to
walking or cycling has excellent benefits for
children.

Nicholas Jones, “Big drop in the walk to school,” NZ Herald, June 18, 2019,
https://www.nzherald.co.nz/nz/news/article.cfm?c_id=1&objectid=11548155
30 Ministry for the environment, People, places, spaces: A design guide for urban New
Zealand, (Wellington, Ministry of Environment New Zealand, 2002), 7.
29

In a traditional New Zealand school, it is
ubiquitous to have fences around the school
boundary to keep unwanted public from school
grounds. However, a vertical school is operating as
faciliatory to the community as well as the school,
putting a fence around the school defeats the
purpose of this design. However, safety is a
priority in schools; securing the students from the
public will be necessary for a school that will be
operating in an area with other businesses and
facilities surrounding it.
Design challenges will include, site constraints like
size and height limits, limitation from the
Auckland Unitary Plan, designing in an urban
context, vertical organisation, and open spaces.
Ministry for the Environment explains in “A design
guide for urban New Zealand,30” elements for
urban building design should include:
•
•

•

Integration and connectivity: integrating
with public and improving connectivity
Diversity and adaptability: buildings
accommodating more than one use and they
can be changed for different usages
Legibility and Identity: providing as active
frontage from the streets and character

https://www.mfe.govt.nz/publications/resource-management-publications/peopleplaces-spaces-design-summary-guide-urban-new
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2.5 Designing Vertical School for New Zealand

•

Ecological response: design reducing
environmental effects and reliance on
operational consumption.

Kiwis have a culture of being able to go outside on
open fields and run around freely which is very
different to a vertically stacked school; this will
come as a disadvantage. “The links between urban
design and health resonate with a lot of people.
We know that children need outdoor recreation in
(real) natural environments for their development,
health, and wellbeing, yet sadly modern life is
steering us away from this vital remedy”.31
Outdoor spaces will be one of the significant
considerations during design and to review how
outdoor areas can be incorporated, allowing
students to be able to do sporting and recreational
activities without restriction. Children’s health
and wellbeing are a genuine concern, rooftops with
astro turfs will not be the substitute for open
fields and running freely. Ensuring the school can
utilise a public park or other community facilities
such as aquatic centres and community halls can
save much land and preserve the recreational and
sports activities that are part of New Zealand
culture and curriculum. New Zealand school hours
are only till 3.30 pm generally after which schools
are closed. Having schools share community
facilities and resources means those facilities are
Amy Sarcevic, “How vertical schools are affecting children’s health and
development,” Informa, accessed March 30, 2019,
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usable all the time rather than being closed off
after a particular time. The public can take
advantage of the resources that a high school
building can provide after school hours.
Vertical school presents an opportunity for a
sustainable design, the facilities which are
dispersed traditionally will be in a vertical
arrangement; thus, the footprint required on the
ground floor will be less. It is essential for
Auckland city; it also allows learning to take place
in a well-designed environment suitable for urban
location. “You can get a much closer arrangement
of facilities that allow or promote crossdisciplinary teaching and learning, rather than the
big spread of schools on many acres of land. That
is something that is also overlooked. It is one of
those little by-products of what a dense, carefully
designed, creative and innovative inner-urban
school can achieve.”32
Some vertical school design advantages include
less exterior façade in a compact design so less
external cladding, roofing, and maintenance
compared to a typical horizontal school with
various buildings on-site and compact design

https://www.informa.com.au/insight/vertical-schools-affecting-childrens-healthdevelopment/
32 North and West Melbourne News, “A New Era in Inner City Education.”

requiring smaller land hence lower land price and
more cost-effective.
However, the construction cost will come as a
disadvantage; additional structure will be required
to support several stories in a vertical school;
carefully selected cladding which is low in
maintenance will be essential. Additionally,
keeping in mind other essential features that will
require planning like fire escape and safety,
additional space for horizontal & vertical
circulation and environmental considerations like
daylighting, acoustics and ventilation, which can be
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dealt with having an atrium as used in most vertical
schools

Summary:
In order to design a vertical school, it is essential first to understand how
other schools have been designed. Therefore, the chapters study four
different vertical schools focusing mainly on the organisation of spaces,
circulation, outdoor spaces and features used to enhance the learning
experience. The chapter concludes with analysing the four school and taking
key learnings from them.

Figure 9. HKSIS School.Summary:
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In order to design a vertical school, it is essential first to understand how
other schools have been designed. Therefore, the chapters study four
different vertical schools focusing mainly on the organisation of spaces,
circulation, outdoor spaces and features used to enhance the learning
experience. The chapter concludes with analysing the four school and taking
key learnings from them.

3.1 Singapore International School (HKSIS)
Secondary School Campus
Location
Hong Kong
Architect
MKPL
Size
4552m²
Completed
2011
Number of levels
14
Student population
800 (Secondary)
Singapore International School, Hong Kong
campus (HKSIS), is the only overseas school
funded by the Singapore Ministry of Education. A
disused former public school building next to the
HKSIS campus was used for expansion to include
a secondary school to the campus.33 The expansion
project included adaptive reuse and partial
rebuilding of an existing school infrastructure.
Organisation of the vertical building is vital;
occasionally used spaces such as the sports hall is
on the top floor and admin on the bottom floor,
allowing the structure to break down vertically
with classrooms on the middle floors. The building
has all shared spaces in the centre of the building.
The level which has all common accessible spaces
for student is organised with minimum circulation
to ensure it requires least number of flights, and
only one floor up or down is required to reach the
shared space.34

Figure 7. HKSIS School (image by Tim Griffith)
10. HKSIS School.

Figure 8. HKSIS atrium (Image by Tim Griffith)
“History of SISHK,” Singapore International School (Hong Kong), accessed May
29,2019, https://www.singapore.edu.hk/history/
34 Swinburn, “Vertical School Design,” 28.
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The school has been designed to ensure
connections between the old and new structures
both physically and visually. It has physical
connections at each floor and a central atrium
which
creates
visual
connectivity
and
transparency across all levels of the school.
The atrium is one of the critical designs and
organisational strategy of this school. It
gravitates people towards the centre, enabling
students and staff to feel connected to the larger
school space. The transparency and visual
connection of the atrium with views looking
outdoors
makes
the
space
feel
less
claustrophobic, and it is easier for students to
find each other. Since it is located centrally,
students can orient themselves with ease; hence,
the school does not need much signage. The
central atrium has natural ventilation and daylight
making it a climate-responsive and eco-design for
the school. This sort of design is particularly
important in Hong Kong, where the climate is
tropical with low wind speeds, high temperatures,
and high humidity.

Open or outdoor spaces are the most
challenging problem in a vertical building, so all
outdoor spaces are utilised where possible in
HKSIS. The rooftop space above the
gymnasium is used to create a multipurpose

Figure 9. HKSIS Section showing ventilation (Image author unknown)

Figure 11. HKSIS atrium.Figure 12. HKSIS Section showing ventilation.

Figure 13. Outdoor balcony providing space for gathering and study.

Figure 14. Outdoor balcony.Figure 15. Outdoor balcony providing space
for gathering and study.Figure 16. HKSIS Section showing ventilation.
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Figure 17. HKSIS atrium.Figure 18. HKSIS Section showing ventilation.

court and a science garden space for teaching
and leisure on the 8th level of the building.35
Overall, the vertical school has been valuable by
enriching learning experiences. Transparency has
been
achieved
effectively,
and
positive
interaction is promoted which is vital in a vertical
school; otherwise, spaces can quickly feel
confined. Natural lighting and ventilation are also
another key feature of this design which is
achieved through having a central atrium. “The
project demonstrates a successful design
approach with an agenda premised on sustainable
redevelopment and renewal. Indeed, it has
created positive social and environmental
impacts.”36

Figure 10. Outdoor balcony providing space for gathering and study (Image by Adam
Swinburn)

Figure 11. Outdoor balcony (Image by Adam Swinburn)
James, “Inspiring Success,” World architecture news, April 29, 2019,
https://www.worldarchitecturenews.com/article/1510126/inspiring-success
36 Adrian Welch, “Singapore International school: Campus building,” E-Architect,
updated April 21, 2019, https://www.e-architect.co.uk/singapore/singaporeinternational-school
35

Figure 21. William Jones College.
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Figure 19. William Jones College.Figure 20. Outdoor balcony.

3. 2 William Jones College
Location
Chicago-USA
Architect
Perkins + Wills
Size
4250m²
Completed
2013
Number of levels
7
Student population 1,900
William Jones College introduced a new model of
urban education design for Chicago. It has gone
through many changes since its opening. In the
1960s, the six-storey modern structure was
known as Jones Commercial dedicated to a
cooperative work-study programme preparing for
roles in the workforce. As times changed by the
1990’s, the school was changed to an academic
school and took on its present college preparatory
role. Due to the increasing demand for schools,
the new Jones college preparatory building
construction began, and it opened in 2013. The new
building was merged with the existing building to
increase the student capacity. The school’s design
aim was to provide a sustainable building, including
improved building facades with high-efficiency
glazing and energy-efficient systems.

Page 32

The site was one of the critical drivers of this
project. The design opted for bigger floor plates
as a more efficient and inexpensive way to
construct, with fewer number of floors in

Figure 12. William Jones College (Image by James Steinkamp)

Figure 27. William Jones College Road view.Figure 28. William Jones
College.

Figure 29. William Jones College Road view.

Figure 30. Spatial arrangement of the school.Figure 31. William Jones
College Road view.Figure 32. William Jones College.

Figure 33. William Jones College Road view.Figure 34. William Jones
College.

Figure 13. William Jones College Road view (Image by James Steinkamp)

comparison to smaller floor plates. The placement
of facilities was also influenced by this,
auditorium, natatorium and gymnasium were the
most significant challenge for the school. The
auditorium is positioned on the ground floor,
providing easy access for public or parents
gathering for a function. The gymnasium, due to
its lightweight in comparison to the pool, was
located above the auditorium and the pool was
located on the 7th level of the building, instead of
the ground floor due to the groundwater which
prevented deep excavation. Hence all common
spaces including dining on level 2 and library on
level 3 to be either above or below the classroom
floor. Classroom spaces are located at the centre
of the school, on levels 4 and 5, providing optimum
proximity to the shared curriculum spaces above
and below. A central commons space opens to the
main student corridors, providing natural light and
circulation relief. Circulation is encouraged
through four wide stairways, providing natural
light and outdoor views creating visual connection

Figure 14. Spatial arrangement of the school (Image author unknown)

Figure 35. Corridor providing circulation and social space.Figure 36. Spatial
arrangement of the school.

Figure 37. Corridor providing circulation and social space.

with the outside space.

Figure 41. Corridor providing circulation and social space.Figure 42. Spatial
arrangement of the school.
Figure 15. Corridor providing circulation and social space (Image by James
Steinkamp)

Figure 43. Staircase providing circulation and student interaction.Figure 44.
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Figure 38. Staircase providing circulation and student interaction.Figure 39.
Corridor providing circulation and social space.Figure 40. Spatial arrangement of
the school.

The staircase has also been widened to allow
student interaction in circulation spaces. A single
central corridor joins the stairs with different
spaces on either side of the corridor.37 There is a
green roof in the school, but students are not
allowed to access it due to safety reasons.
Outdoor open space is lacking in this school;
however, across different levels, there are
pockets of open spaces with outdoor views for
students and teachers to use, creating a visual
connection with the city. 38 Overall the design has
been effective, but due to site constraints, there
are no outdoor open spaces — a park is located a
10-minute walk away from the school for offcampus greenspace. The location of the school is
vital for a vertical school; designing and organising
it close to a community park can be beneficial, so
the school can use public parks for activities
rather than having private outdoor space. There is
also no transparency or interaction in the building
from one floor to the other; it can be due to the
absence of atrium space or voids on each floor
plate.

“William Jones College Preparatory High School,” Perkin and Wills, aceessed March
25, 2019, https://perkinswill.com/project/william-jones-college-preparatory-high-school/
38 Swinburn, “Vertical School Design,” 64
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Figure 16. Staircase providing circulation and student interaction (Image author
unknown)

Figure 51. Roof top space for gathering.Figure 52. Staircase providing circulation
and student interaction.

Figure 53. Roof top space for gathering.

Figure 54. South Melbourne Primary school.Figure 55. Roof top space for
gathering.Figure 56. Staircase providing circulation and student interaction.

Figure 57. Roof top space for gathering.Figure 58. Staircase providing circulation
and student interaction.
Figure 17. Roof top space for gathering (Image by James Steinkamp)

Figure 59. South Melbourne Primary school.Figure 60. Roof top space
for gathering.

3.3 South Melbourne Primary School
Location
Melbourne- Australia
Architect
Hayball
Size
9,200m²
Completed
2018
Number of levels 6
Student
525(Primary)44(Early
population
childhood)
The South Melbourne Primary School was the
first public vertical school in Victoria, Australia.39
The school was developed with engagement of the
public and community to ensure meaningful
integration of school with community facilities.
The school has 525 primary students with an early
childhood centre and other facilities including
child health services, multipurpose sports courts,
and multipurpose community spaces to engage the
local community. Art room, music room, library,
basketball courts, and the common areas are all

Figure 18. South Melbourne Primary school (Image author unknown)
.

Figure 65. Stairs providing tiered seating.Figure 66. South Melbourne Primary school.
.

available for community use, in exchange for the
community facilities such as community meeting
rooms and balcony that is available for the school
to use in a seamless and symbiotic arrangement.
The school operates as a community hub; hence,
close attention has been paid in organisation of
the building. The ground and first floor are where

Figure 19. Stairs providing tiered seating (Image by Dianna Snape)

“Melbournes first vertical public school set to open,” Premier, accessed April 25,
2019, https://www.premier.vic.gov.au/melbournes-first-vertical-public-school-set-toopen/
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all the shared school and community facilities are
located; these include admin, music and art room,
community services, maternal child and health
care centre and library — allowing easy access to
the public with no fences which separating the
school from its surroundings. To ensure the
security of the school students the organisation
of the second, third and fourth floor contains the
school’s learning areas, with each floor designed
for two cohorts and a vertical piazza dividing
cohorts on each floor. The adaptable nature of the
space allows one cohort to exceed its size while
not disturbing other year levels of the function of
the school. 40 Learning areas are not traditional
classrooms but open plan teaching spaces with
outdoor learning terraces.41
The fifth floor has an early childhood centre
placed on the topmost floor for the security of
the children and outdoor learning areas for the
school.
The organisation of the spaces ensures that the
community can use the building without
approaching the school learning areas, providing a
secure learning environment. The building's large

“Going vertical at South Melbourne Primary School,” Associations for learning
environments, accessed July 20, 2019, https://a4le.org.au/news/vic-news/goingvertical-at-south-melbourne-primary-school
41 Associations for learning environments, “Going vertical at South Melbourne Primary
School.”
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Figure 20. Spatial organisation of the school (Image by Hayball)

footprint and vertical nature enabled the design
to include distinctive spaces for the school. The
focal point for the school is the large-scale atrium
with tiered staircase seating incorporated into
the vertical circulation. The space can be used for
gatherings, multifunctional learning spaces, or an
auditorium. The gathering space provides a visual
link to the indoor and outdoor areas. Vertical
circulations are fortified with visual connections,
learning,
and
playing
zones.
There is an outdoor sports area above the indoor
gym so kids can play typical ball games
and
there are nets around to ensure balls do not fall
off the roof. Hayball has tried to, “turn the
horizontal schoolyard into a vertical play centre,
so kids are not losing out on playing and being
active with their friends.”42 Overall, the school is
new but has been appreciated by its users and
operates as a community hub.43

Mark Baljak, “A first look inside Hayball’s South Melbourne Primary School,” Urban
Australia, updated March 6, 2019, https://www.urban.com.au/design/2018/03/06/a-firstlook-inside-hayballs-south-melbourne-primary-school
43 Monique Hore, “Vistoria’s first vertical state school, South Melbourne primary opens
for students,” Herald Sun, June 1, 2019,
https://www.heraldsun.com.au/education/victorias-first-vertical-state-school-southmelbourne-primary-opens-for-students/newsstory/6e339a4c149f1c89c262dfe4c571716e

Figure 21. Sports area on the roof (Image by Dianna Snape)

Figure 67. Rooftop play area

Figure 68. Sports area on the roofFigure 69. Rooftop play areaFigure 70. Sports
area on the roof
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Figure 71. Sports area on the roofFigure 72. Rooftop play area

Figure 73. Prahran High SchooFigure 74. Rooftop play area
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Figure 22. Rooftop play area (Image by Dianna Snape and Chris Matterson)

3.4 Prahran high school
Location
Melbourne- Australia
Architect
Gray Puksand
Size
9,200m²
Completed
2019
Number of levels 5
Student
650
population
Prahran high school is Victoria’s third vertical
school opened earlier in 2019. The school is
situated at the former Swinburne University
Prahran campus. It will be a co-educational school
for years 7-12 for the community growing from

Figure 23. Prahran High School (Image author unknown)

100 to 650 as a year level is added each year. It
is built in response to the community that was in
desperate need for a new high school in the area,
and with the state, preparing to add an extra
90,000 students to the public school system by
2022.44 The school consists of five levels with
“learning space for design, art, technology and
science; the unique design responds to a
comparatively tight site in an urban area.” 45
Some of the main design features include the
large atrium and bleacher steps. Light-filled
Monique Hore, “Victoria’s third public vertical school opens as almost a million
students head back to class,” Herald Sun, June 5, 2019
https://www.heraldsun.com.au/news/special-features/news-in-education/vce/victoriasthird-public-vertical-school-opens-as-almost-a-million-students-head-back-toclass/news-story/5cd9484bb56a5839f9772ed1ece1ed23
45 “Prahran High School,” Kane, accessed June 10, 2019,
https://www.kane.com.au/project/prahran-high-school
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Figure 24. Atrium space providing circulation and social space (Image by Gray
Puksand)

atrium, situated at the core of the building,
running from north to south creates a focal point
in the school. By offsetting each floor, the
central atrium evolves through the building,
allowing it to be more exposed to daylight and
creating transparency into learning spaces. It is
also a sustainable design feature allowing
daylight to penetrate through to each level
reducing the use of artificial lighting.
A series of bleachers promote circulation and
social
interaction
through
the
building
interconnecting the different levels, while also
providing gathering and learning spaces.
Organisation of the building has been very
carefully thought through, with the library and
performing arts facilities on the ground floor
cleverly placed to take advantage of the
considerable ceiling heights. Level one, two and
three have teaching spaces for science, visual
arts, and food technology with direct access to
the north-facing outdoor learning terraces.46

Figure 25. Bleacher stairs promoting circulation and social interaction (Image
by Gray Puksand)

Figure 77. Spatial arrangement of school.Figure 78. Bleacher stairs promoting
circulation and social interaction

Figure 79. Spatial arrangement of schoolFigure 80. Bleacher stairs promoting
circulation and social interaction

Figure 81. Spatial arrangement of school.Figure 82. Bleacher stairs promoting
circulation and social interaction

Lack of outdoor playing space is substituted by
providing opportunities for active recreation
throughout each level; a gym is located on the

46

Hore, “Victoria’s third public vertical school.”

Figure 26. Spatial arrangement of school (Image
author unknown)

Figure 83. Roof top recreation space. Figure 84.
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third floor with access to open outdoor space for
the students. There is also a rooftop recreation

zone on the fourth floor, allowing learning spaces
for students.
The school is still new, and it is a response to an
inner-city school that uses its surrounding parks
and oval for sports and physical education. Time
will tell how successful it will be.
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Figure 27. Roof top recreation space (Image author unknown)

Figure 28. Analysis of spatial arrangement of precedents (Image by
author)
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3.5 Precedent Analysis

Table 3. 1- Analysis of Precedents

Name

Location

Singapore International
School
William Jones College

Hongkong

ChicagoUSA
Melbourne South primary MelbourneSchool
Australia
Prahran high school
MelbourneAustralia

Area
Density
High

Community
space
No

Atrium

High

Yes

No

High

Yes

Yes

High

No

Yes

The finding of these precedents demonstrates
that each vertical school is responding to
different conditions and surroundings. However,
most applicable to the design project are the
common design features in most of these
precedents, like the organisation of different
spaces, outdoor spaces at different levels,
circulation and atrium spaces. Analyses of the
study also indicated it is essential to pay close
attention to positive interaction, transparency for
security, spacious spaces, and a positive learning
environment in a vertical school where spaces can
feel confined. As evident in the study, these
issues can be achieved by creating spacious
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circulation spaces for interaction and socialising.
Atriums can be used as multi-purpose spaces and
create light-filled areas that promote visual

Yes

connections and transparency in the building as
well as improving the learning environment with
good lighting and ventilation. As evident in the
precedent study, atrium has provided schools like
HKIS, Melbourne South primary School and
Prahran High School with natural ventilation and
lighting along with circulation, social space, and
multipurpose spaces. The atrium is essential as a
core design feature of a vertical school creating
ease of orientation and transparency around the
school; it allows easy supervision from views both
across and vertically. The internal layout has a
similar pattern in the precedents with community
space on the site on lower levels that engages
immediately with the public. The distributions of
learning spaces or classrooms are on the mid
floors with the cafeterias and outdoor gardens on
the same level or a level above or below which
integrates students from all grades to congregate
in the shared areas. Additional facilities such as
gyms and outdoor gardens present an opportunity
to engage the community outside school hours but
are placed on top floors ensuring restricted
access to the public.
Two precedents out of the four are in Australia
which are more applicable to New Zealand both in
terms of climate and culture; both the schools are
still new but operating well, and only time will tell
how successful they are.

Summary:
The following chapter is a transcript of an informal interview
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with a senior member of the Ministry of Education (MOE) in
New Zealand (NZ).

Chapter 4.1
Education

Interview

with

Ministry

of

Q. Has the MOE done any research on this? If
so, what are the outcomes?

I interviewed a senior staff member of Ministry
of Education on the 2nd July 2019. The purpose of
the interview was to discover whether the MOE
was already considering vertical schools in NZ and,
if so, what their opinion was. The interview was
also undertaken so that it could assist the ‘brief’
that was set for the design of the proposed
project.

A. At the moment I think we have built, most of
our new schools are two stories, and the main
reason we are going two stories for a lot of the
teaching blocks is to allow for space in the future
if we have to continue to grow. There is no reason
other than space constraints, and from a
construction, buildability and cost point of view,
we are looking at two storey blocks for all the new
schools. We have built a four-storey building in
New Market school, which can go another two
stories. It was because of the site constraints and
building on a smaller footprint meaning we have
got more land available for outdoor play and but
also future use. The population is going to continue
to grow; we are trying to lessen the size of the
footprint of the building and go higher. Research
wise not entirely sure if we have done research on
going higher, we do research and get information
on learning environments and modern learning
environments.

The interview did not require ethics approval (see
Appendix 10.1), and although the interviewee did
not request anonymity, his identity has been
protected.
As a summary, the MOE is aware of vertical
schools; they are referred to as metro schools in
New Zealand. There are some thoughts around it,
but there has been no implementation in Auckland
yet.
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Recently we have looked at an inner-city building
that our property people were looking at buying, it
was a multiple storey building; it was 6-7 storey
high. We are looking at purchasing in the inner city
for an inner-city school.

A. It was an office building an older type building
we were looking at to modify to cater for a school
in there.
Q. Has that been successful?
A. No, the building's maintenance had not been
kept up. We did not have time for due diligence.
So, we would want to go there and do a very
detailed due diligence, not just from a structural
point of view but can we get a multipurpose space
inside the building, for instance, can we open up a
floor to have a bit more room for a multipurpose
space
Q. I am doing a bit of research on converting
office blocks to schools and how successful that
has been any comments on that?
A. One thing we are looking for instance at how do
you connect students between floors at the
moment there is only a central core of stairs which
are very enclosed, you have got to be able to open
that up from visibility point of view, and number
of kids moving up and down at any one time can be
quiet a big movement a skinny stairway is not going
to do it, the lifts are not going to be able to keep
up with all the movement we need we have to build

an inner staircase that would connect the floor
together, and it would be reasonable wide, so we
are looking at quite a big cost as well as fire.
Q. If NZ is considering any vertical schools,
what would it be cost-wise, for a vertical school
in comparison to the NZ school which are spread
out on bigger land area, would it be costlier in
that sense?
A. Cost-wise you do pay a premium for multi-story
buildings and we do acknowledge that, because you
are having to build more structure in to the
building to take the weight a single storey
building, you can use the most simplest building
construction method stick frame or timber frame
and lightweight roofs, multiple storey building we
do have costlier foundations and stronger wall
systems and bracing systems. But we offset that
with knowing we are having to build smaller
footprints and to know that lands of high value and
to try to get land, inner-city land in the future is
going to be hard, who wants their houses to be
taken away compulsorily by ministry to make way
for a school that’s not a very favourable thing for
a community that’s the sort of thing we struggle
with and we trying to find sites within fairly builtup areas at the moment that is hard to find
schools sites. That school that we are looking at
inner city is actually labelled as metro schools,
that is the actual term for it.
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Q. Is that an office building or what kind of
building is it?

Q. I have read some articles on that so where
is the ministry looking at locating that school?
A. Anywhere pretty close to downtown, we looked
at a building on grey street corner of grey street,
it was quite a good location, it was close to where
the city rail link is going to have a station, have
good public transport, walking distance to the civic
centre, ideally we can utilise a park it had a park
next door to it, so those sorts of thing we are
looking at to tie it together.
Q. So trying to use community facilities for the
school, do you think the school would be able to
give back to the community in some ways?
A. That’s exactly right, I think we would like to
see the building being used not just normal school
hours but from very early through to fairly late at
night going of what we are allowed to do with
resource consent and stuff, but you could have
night schools in there, you could have community
use in multipurpose space for community meeting
and sports not just taking but giving back as well.
Q. There are a few schools getting built-in
Australia like have you have a chance to visit
any of them?
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A. Not really

Q. Or what are your thoughts on them if you
know anything about it?
A. We are a little bit constrained from the point
because we are a government department, I do not
know if the ones over there are tied in with
council.
They are all public schools, and there is one
that has already started in Melbourne.
Do they sit underneath a department of education
or underneath a state system, or are they under a
council?
They are under the government state.
In England they are run by the council, so it is
much easier to town plan and have a community
facility and a school together because it is all
combined in with the community. I think that
would be a better way of doing it. But because we
are government, we are mandated our main role is
to build a school for BOT -Board of trustees. The
board of trustees will then decide later what that
facility can be used for outside of normal school
hours. Our main mandate is not community
development so much it's about the learning for
those kids that go to school, now could we do more
for community development as well? Yea we could.
But we haven’t been given that mandate and
council hasn’t come to us too much. I know that

Q. How do you see these vertical schools fitting
in with the NZ, with the typical NZ schooling
environment because right now everything is
quite spread out, and kids are able to move
around and go outside and play? Especially with
the culture of NZ where it’s very diff to the
European or Asian where people are very used
to being inside a vertical school. How do you
think it is going to fit into our culture here?

Q. It would be very useful if they all work
together because the school does not use these
facilities after 3 pm. What are your thoughts
on that?

A. That is a little bit hard to answer because we
really haven’t gotten in to a really proper school
which we are talking about building, which will
happen, I think those kids are more than likely
going quiet metro focused kids that go that
school, I’d say quite a few of them are going to
come from apartments within the inner city area.
Some will come on public transport with their
parents to work and probably be dropped off at
the school. There is some thinking around that. I
guess it what’s they are used to they will usually
go to an ECE, not too sure if we are going to
building an ECE within the new metro school or not
but there is normally outdoor playing space there
which is fairly constraint, but I can see we are
going to have fairly constraint space in a metro
school as well it will be just some decks and fairly
high safety fencing around it, so kids don’t fall off
the building and there is not going to be huge
amount of space to run around but you’d hope they
will tie in to the local parks they would be visiting

A. Not the school but the community does, I think
there is just a natural progression and natural
course of events when a new school is built.
Community activities migrate to school some of
them do, and some of them don’t and council
probably knows that and council probably takes
that in to consideration when they know they have
got to do town plan for this new development, new
suburb over here we need a park where are going
to go for community facilities and we got this here
that is existing we will upgrade that. It does not
necessarily mean they need to go with ministry to
build something on our site
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there are certain projects with the ministry that
is going on with council over shared facilities, but
it is definitely not something that’s on our radar,
when we go to build a new school they are not
coming to us and hey at the same time can we go
with you and we build a large gym on your site and
we will share the facilities it’s not happening at all
they are doing their own planning outside of what
we are doing.

local museums, shops, and business. In the city,
they have got the harbour as well to utilise as a
playground so rather than soccer should they do
sailing or yachting and thing like that so they can
tie into different activities and tie into things like
art museums, where they have different
programmes so they can be part of that.
Q. Would the MOE consider selling (to a
developer) like in different countries where the
large land is sold, and the developer will build a
vertical school for the ministry because the
ministry does own large amounts of land
especially in suburbs where they are going high
rise with apartment?
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A. I think it is a radical idea; someone suggested
that to us a year ago. A retirement village
developer, how about if we build you a school. We
take the top 4 floors, and you take the two bottom
floors, we could because old people can help with
the school. It was a bit of a radical idea, it could
happen, but we have not explored this option too
much probably because we want to have our own
land and flexibility. Given an example of what can
happen, we have had stone field school being built
in the last 8-9 years it gone through, and it is at
stage 3 putting another 24 teaching spaces onsite to a maximum capacity of 1050. School was
always master planned for about 700 kids even in
the actual amount of time there has been a big

shift in saying let’s utilise this space for more.
Once they reach there 1050 students it going to
be there for a while and who knows in the future,
it may increase next 8 years it might have more
kids coming in to the area and a lot more denser
housing and we have to put more on the site and it
could be as radical as demolishing a building less
than 15 years old to make a high rise building. We
just don’t know what is coming around the corner
I think having the flexibility of having our own land
and being able to change is important. Like you
have seen at Newmarket who would have thought
we would have built a 4-storey building with the
ability to go two more stories 50 years ago. But we
have got that land available, and our designation
allows us to do a lot; they don’t restrict us. There
some basic stuff about car parking and things but
we can do pretty much what we want to a certain
degree. Might have the community on our back if
we do something really radical.
Q. What do you think are the pros and cons in
this situation? Because now when we short of
classrooms, we can add a reloc on the site how
will this sort of situation be dealt with?
A. I think there has been a shift in the last year
in the philosophy of overbuilding. It has been
relaxed a bit. I have finished at Grey Lynn school
which is providing 14 teaching spaces a library and
an admin, and when we started, we were building
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18 classrooms; it was found at the last min that we
are overbuilding for the size of the school. The
school masterplan said 600 or something like that.
We got it over the line by not changing the design
and just not build four classrooms in the
basement. Today they would be saying go ahead
and build those and finish them out completely
because we know the growth is coming and put
more capacity in the school. So, there has been a
relaxation over, overbuilding the number of
classrooms and putting some in surplus, knowing
the population will come. Like in stone field school
we won’t reach 1050 students until 2025, but we
know we won’t have to come back and disrupt the
school with relocs and waste money on temporary
accommodation. We know for the sure the
population is going to come, so there has been a
focus to relaxing the rule of not being able to
overbuild in school.

Summary:
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This chapter explores a site in Auckland; the site was chosen on
conditions that it will be densifying over the years as per the Auckland
Unitary Plan. It is essential to study the existing conditions of a site and
surrounding facilities in order to ensure the school and community can
benefit.

5. 1 Site Selection

Figure 29. Site location in New Zealand map (Image by author)
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Location: Avondale, Auckland

The Auckland Unitary Plan Operative in part
proposes densification all around Auckland, with
800 people moving to Auckland each week and the
population multiplying. New housing in Auckland
will be focused around urban and metropolitan
centres like Manukau, Henderson, and New Lynn
by higher density zoning.
The site for this research project is in the
Avondale suburb located in Auckland. It is part of
Auckland City Council suburbs but falls on the
border of west Auckland.47 It is in close proximity
to the city centre, has key employment areas and
lies in a strategic location with
infrastructure, facilities, and services.

good

The site was selected based on good connectivity,
accessibility, surrounding amenities, and green
space. Avondale Racecourse, which is an identity
anchor for the area and provides attractive
outlook and activities like racing and Sunday
markets, is located close to the site. Avondale
Racecourse is a protected site in the Auckland
Unitary Plan, under a regional and national valuable
venue for horseracing activities. Avondale Town
Centre is a focused growth area, so selecting a
site which possesses a range of amenities and a
growing urban housing demand requires an urban

Figure 30. Site location in Auckland (Image by author)

Figure 91. View from Great North Road, surrounding
buildings on site (by author)

“About Whau,” Auckland Council, accessed June 29,2019,
https://www.aucklandcouncil.govt.nz/about-auckland-council/how-auckland-councilworks/local-boards/all-local-boards/whau-local-board/Pages/default.aspx
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Figure 92. View from Wingate Road, surrounding
buildings on site (by author)Figure 93. View from Great
North Road, surrounding buildings on site (by
author)Figure 94. Site location in Auckland

approach to education such as vertical campus
schools.
The Panuku Development is a Council-controlled
organisation that works on parts of the city to
create more lively spaces. Their plan is to develop
Avondale, to create a vibrant town centre with
community facilities and open spaces.48 “Avondale
will contribute to the plan’s Strategic Directive 10

Another reason for the chosen site was the decile
rating of the area which is medium to low. Decile
rating is “a measure of the socio-economic position
of a school’s student community relative to other
schools throughout the country”.50 A school in a
high socio-economic facility can easily spend to
upgrade facilities or poor design, unlike low socioeconomic area. Other areas in Auckland may well
be appropriate for this study but this is a test
approach for the research project which could be
applicable for other parts of Auckland where
there is an increasing housing demand.

“Another step for Avondale Library and Community Centre,” Panuku Development
Auckland, News, accessed July 20, 2019,
https://www.panuku.co.nz/news-and-blogs/another-step-for-avondale-library-andcommunity-centre
49 Panuku development Auckland, Avondale Town centre regeneration
https://www.panuku.co.nz/downloads/assets/4896/1/avondale%20high%20level%20pro
ject%20plan.pdf
50 “School Decile,” Education, Ministry of Education, accessed May 19, 2019,
https://www.education.govt.nz/school/funding-and-financials/resourcing/operationalfunding/school-decile-ratings/
48

Figure 31. View from Great North Road, surrounding
buildings on site (Image by author)

Figure 32. View from Great North Road, surrounding
buildings on site (Image by author)

Figure 95. View from Wingate Road, surrounding
buildings on site (by author)Figure 96. View from Great
North Road, surrounding buildings on site (by author)

Figure 101. View from Great North Road, surrounding
buildings on site (by author)Figure 102. View from
Great North Road, surrounding buildings on site (by
author)

Figure 97. View from Wingate Road, surrounding
buildings on site (by author)
Figure 98. View from Great North Road, surrounding
buildings on site (by author)
Figure 33. View from Wingate Road, surrounding
buildings on site (Image by author)
Figure 99. View from Wingate Road, surrounding
buildings on site (by author)Figure 100. View from
Great North Road, surrounding buildings on site (by
author)
Figure 107. View from Great North Road, surrounding
buildings on site (by author)

Figure 103. View from Great North road, surrounding
buildings on site (by author)
Figure 104. View from Great North Road, surrounding
buildings
sitefrom
(by author)
Figure 34.on
View
Great North road, surrounding
buildings on site (Image by author)
Figure 105. View from Great North Road, surrounding
buildings on site (by author)Figure 106. View from
Great North Road, surrounding buildings on site (by
author)
Figure 111. Section of the existing site

Figure 112. Unitary PlanFigure 113. Section of the
existing siteFigure 114. View from Great North road,
Figure 108. View from Great North Road, surrounding
surrounding buildings on site (by author)
Figure
35.
Section
of
the
existing
site
(Image
by
author)
buildings on site (by author)Figure 109. View from
Great North Road, surrounding buildings on site (by
author)Figure 110. View from Wingate Road,
surrounding buildings on site (by author)
Figure 115. Unitary PlanFigure 116. Section of the existing site

Page 53

by increasing the number of dwellings and creating
a well-connected and quality town centre.”49

5.2 Unitary Plan
Avondale’s growth is focused around the town
centre. The train station, which services the town
centre, is conveniently located to provides access
to city’s rail network. It has potential for large
developments of different housing typologies. The
area is zoned as 50% housing zoned in Auckland
Unitary Plan (figure 36). The terrace and
apartment building zone allotted 12.4%, mixed
housing suburban 15.4%, a big portion of zoning to
mixed housing urban zone at 22.5% which is a
transition between apartment and suburban
housing and a very small percentage of zone
allocated to single housing which is 5.3%. The rest
of the zones are allocated to business centre,
industry and other facilities.51 According to the
2013 census the population of Avondale was
10.589 52, which is likely to keep growing with as
new developments take place.
Figure 36. Unitary Plan (Image by author)

“Unitary Plan,” Auckland council, accessed May 29, 2019.
https://unitaryplan.aucklandcouncil.govt.nz/Images/Auckland%20Unitary%20Plan%20O
perative/Chapter%20I%20Precincts/3.%20Central/I307%20Avondale%20Racecourse%
20Precinct.pdf
52 “2013 Census Quick stats about a place: Avondale,” Stats NZ, accessed April 19,
2019, http://archive.stats.govt.nz/Census/2013-census/profile-and-summaryreports/quickstats-about-aplace.aspx?request_value=13355&parent_id=13171&tabname=
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5.3 Site Analysis
Currently Avondale has one state coeducational
secondary school in the area, Avondale College,
which is a decile 4 school, with the student roll of
more than 2700 students. Avondale’s increase in
population means the schools which are reaching
capacity will not be able to accommodate for more
students.

Figure 37. Existing site amenities (Image by author)
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The chosen site is surrounded by a range of
facilities
such
as
reserve,
racecourse,
recreational, community facilities and various
retail shops and eateries. It is only 5 minute
walking distance to the existing Avondale library
and community centre. There is also a primary
school within proximity to the selected site. The
existing site is a former Avondale hotel site which
has a liquor store, restaurant, small supermarket,
and carparks. All of these can be removed because
they are all single storey buildings of little
character and importance to town centre.

The school is situated on a crucial intersection
with Great North road, Saint Jude Street and
Wingate Street which makes it a premium location
and provides an opportunity to improve the area
with a more appropriate urban design. The
western rail passing through Avondale and runs
from Britomart in central Auckland to Swanson in
West Auckland providing a good transit should the
students need to travel to other areas for
activities and facilities.
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Proximity of the site to the main town centre
ensures safety for youngsters and encourages
active transport while also providing good public
transportation. It has a road frontage which can
be utilised for the design creating multiple
accessways. The current site is sloping inwards
which can be advantageous for external noise.

Figure 38. Photos of the site from intersection (Image by author)
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Figure 39. Existing site circulation map (Image by author)
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Figure 40. Site analysis (Image by author)

Summary:
This chapter draws on the previous chapter to present
a design brief, requirement and space requirement by
Ministry of Education. Further design research
proposes solutions for design requirement which suit
the site

Figure 143. Approach to design.Summary:
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This chapter draws on the previous chapter to present
a design brief, requirement and space requirement by
Ministry of Education. Further design research
proposes solutions for design requirement which suit
the site

6.1 Design Brief
This design will provide a school in an urban
setting, integrating community and public
facilities within the architectural solution.

complying with the Ministry of Education
requirements and Auckland densification.

The research project will explore and deliver an
urban response to education in Auckland. In
contrast to the traditional model of horizontally
arranged schools, this new school typology will
take advantage of the vertical form, multi-level
school also identified as vertical school. Urban
design response should also enable wide range of
people to participate in using resources
efficiently. The classroom, hall, meeting room,
multipurpose spaces, and community facilities are
possibilities of shared space that can be used by
the public, community, and the school.
The design should provide architectural solutions
to allow the school to operate as a mixed-use
centre for outside school hours and for different
groups to work around each other or privately as
required. It should be easily accessible by its
users, but also provide a safe and secure learning
environment for students from the general public
during school timing. The intention is to generate
a vertical school for 1000 students, and the roll is
based on a rough estimate of the precedent study
and schools around Auckland. The school will

Page 60

respond to the New Zealand schooling curriculum,

Figure 41. Approach to design (Image by author)

6.2 Design Requirements
The main design requirements are based on the
research and precedent study. These include:
•
•
•
•
•
•
•
•
•

Space

No. of
spaces

Classroom
Gym
Library
Admin
Resource
Hall
Other areas
Total Net Area
Circulation/WC
Gross Area

48
1
1

1

Per
student
(m²)
3.7
0.75
0.26
0.58
0.66
0.35
0.37
6.67
1.8
8.47

1000
students
(m²)
3700
750
260
580
660
350
370
6670
1800
8470

Table 6. 1 SPG Calculator53

Education in New Zealand, “Space entitlement.”
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Accommodate 1000 students
Provide facilities and resources for the
community and the public
Flexible learning and other multi-purpose
spaces
Circulation in the building not heavily
dependent on the staircase or elevator.
Central atrium
Visual and physical connections
Healthy and secure learning environment
Outdoor and recreational areas for the
students
Meet Ministry of Educations space
requirement for a school

6.3 Ministry of Education Space Requirement

6.4 Design Research
Exploring
school:

Relationships

of

spaces

within

a

A typical New Zealand School layout has been used
to establish the relationships between spaces.
Although these are not vertical schools, they are
a useful way of providing spatial information that
can subsequently be reconfigured for a vertical
school.
School 1 and School 2 both have a similar layout
with Admin and Hall near the entrance, Learning
spaces and Library further inside not directly
accessible by the public. In school two there is
also Gymnasium and Café which are also inside
making it evident that the spaces are not for
public use

Figure 42. New Zealand School 1 (Image by author)

Figure 144. New Zealand School 2.Figure 145. New Zealand
School 1.

The findings of these case studies apply to the
design of the vertical school in order to better
respond to the spatial organisation for New
Zealand schools. The way typical schools have
been operating is essential, in understanding and
designing a new school.

Figure 146. New Zealand School 2.

Figure 147. Analysis of typical New Zealand school.Figure 148.
New Zealand School 2.Figure 149. New Zealand School 1.
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Figure 150. New Zealand School 2.Figure 151. New Zealand
School 1.

Figure 43. New Zealand School 2 (Image by author)

Figure 152. Analysis of typical New Zealand

Analysis of vertical school precedent (figure 28)
and layout of typical New Zealand School (figure
42 and 43) both have similarities in the
relationship of spaces even though the typical
school is laid out horizontally while the vertical
school is arranged vertically. Organisation is also
essential in a way the sense of privacy is created
by allowing public areas more easily accessible as
arriving. Spaces more public are towards the front
of the school in a typical New Zealand school and
on the lower floor in a vertical school maintaining
the public to private barrier through movement
around the school.
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Figure 44. Analysis of typical New Zealand school (Image by author)

Analysis of atrium typology:
The atrium is one of the key design features in
vertical schools in most of the precedent studies.
The optimum size depends on both cost and
environmental consideration. For example, a tall
building with a small atrium will have a small
footprint (hence land cost), but its construction
cost may be high, due to the implication of highrise construction. Daylighting in such a building will
not be as good as in a building with a large atrium.
To analyse the relative values of construction cost
(using external surface area as a comparative
index), land cost and access to daylight, a model
of different built atria form is manipulated for
comparative reasons. The model (table 6.2)
assumes that, in each case, the floor area is
kept constant at 8000Sqm. For the comparison
to be fair, the depth of the building (external wall
to internal wall of atrium) is kept constant at 8m.
the distance allows for the width of a
classroom(6m) and the width of a corridor (2m).

Table 6. 2 Analysis of atrium

Assumptions:
1. Floor area constant at 8000m²
2. Depth from outside wall to atrium wall: 8m
in all cases
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3. Floor to floor height 3.5m in all cases
4. Square perimeter to building

Keeping the total floor area (8000Sqm) and
building depth(8m) constant, the effect of the
width of an atrium can be compared with
a) The required building height
b) The external surface area of a building
c) The adequate daylighting
d) The site area required
These are all indicated in figures i, ii , iii and
iv. From the figures, there is no optimum size.
The size depends on the value given to such
things as land cost, construction cost,
maintenance cost and daylighting.

Graph ii- Surface area is an approximate
indicator of construction cost and
maintenance cost of elevations.
necessity for lifts

Graph iii- Indicator of inadequate quantity of
daylight and perception of gloominess.

Figure 158. Exploring building form
Graph ii- Indicator of construction cost,
maintenance cost and necessity for lifts.

Graph v- Surface area is an approximate

Graph viii- Indicator of inadequate quantity of
daylight and perception of gloominess.

Graph viii- Indicator of relative cost of
land.
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Graph i- Indicator of construction cost,
maintenance cost and necessity for lifts.

For daylighting (figure iii) there is no advantage
of an atrium less than 6 floors, but daylighting
rapidly deteriorates as atrium gets taller and
narrower.
The daylight analysis is based on the “no-skyline”
model. The no-skyline is a divider between the

It is a line drawn from the top of the obstruction
through to the top of a window in a room. Where
the line intersects the height of a working plane
(0.8m) it is considered adequate height where the
sky can be seen, and inadequate any deeper in the
room.

part of the working plane from which a part of the
sky can be seen directly and the part from which

The relationship between size(cost) of land and
height of the building is experimented (Figure i).

it cannot. In the cases below, it is given as a
percentage indicating the area from which the sky
cannot be seen, compared to the total room area.54
This is commonly used in a context where an

As the height reduces and atrium size increases,
the required land area accelerates. The building’s
surface area is a reasonably good indicator of cost
for comparative purposes as suggested in the

external building obstructs daylight. In this
context, it is to test where the opposite side of
an atrium obstructs daylight. Figure 45 indicates
the principle of no Skyline.

Journal of Financial Management of Property and
Construction.55
However, tall buildings tend to cost more than low
rise due to the cons of scaffold, foundations,
cranes and construction duration. Larger external
surface area is also an index of material costs.
Combining height (Figure i) and surface area
(figure ii) a larger atrium tends to be more costeffective.

Figure 45. No Skyline Model (Image author unknown)
“The No skyline,” Clear, New-learn info, accessed April 28, 2019, https://www.newlearn.info/packages/clear/visual/daylight/analysis/hand/no-sky_line.html
55 Stanislaw Belniak, Agnieszka Lesiniak, Edyta Plebankiewicz and Krzysztof Zima,
Figure
160- of
NotheSkyline
“The influence
buildingModel
shape on the costs of its construction,” Journal of financial
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Figure 161. Atrium form experimentation

Management of property and construction 18 (2013): 91, https://doi.org/
10.1108/13664381311305096

A further consideration is the practical use of the
atrium. An atrium could be used, on either the
lower or higher floors, for a school hall or
gymnasium, an atrium that is smaller than about
30m across would be of little benefit. Whereas an
atrium of 50m across would be too large.
Combining all these, it appears to be an optimum
of somewhere between 6 to 8 floors, given the
assumptions listed in Table 6.2.
Figure 46 illustrates some experimentation using
models with generic form of atria. In the final
design a combination of an open-ended atrium with
a bridge across it is used.

Figure 166- No Skyline ModelFigure 167. Atrium form
experimentation
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Figure 46. Atrium form experimentation (Image by author)

Exploring building form:
The form of the building is chosen to ensure
maximum site area is utilised without looking too
bulky, the form visually (figure 47 vi-ix) breaks
the building because of an opening in the circular
form, but also keeps the eye flowing due to its
curvy nature. Another critical consideration is to
maintain a street frontage (figure 47 viii-ix)
because the site is on a major intersection. The
building facility will be operating to both public
and the school, so it is crucial to ensure the form
can be designed to provide security without adding
fences. The circular shape creates a smoother
flow in comparison to the octagonal form,
developing the circular form to have openings
allows more light into the atrium space which was
previously analysed with the atrium models. The
shape works well on the site by keeping the
building public but also creating security, the form
which is guiding the entrance for both the
students and the public.

i

ii

iii

iv

v

vi

iiv

iiv

The environmental factors involve the atrium
utilising the maximum northern sun and keeping
the prevailing southerly winds out by enclosing the
space. The sloping contour of the land towards
north, allows the building to be stepped down and
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lets more light into the atrium.

Figure 47. Exploring building form (Image by author)

ix

Materials
Structure
Concrete and steel are commonly used materials
for the structure of high-rise construction in New
Zealand. Timber is also introduced in high rise
construction, but the cost of timber treatments
required for strengthening and fire for a high rise
is quite high.
Structural steel is extremely strong hence
commonly
used
for
commercial
building
construction. Concrete also has high compressions
strength but lacks tensile strength; concrete
must be reinforced with steel to increase
structures tensile strength.
Concrete buildings offer safety as an advantage
over steel structure due to its endurance of high
temperatures when exposed for long periods.
Steel is a non-combustible material, but when
exposed to extreme temperatures, the strength

weather. Unexpected weather conditions can
delay the construction process. Steel, on the
other hand, can be prefabricated minimising
labour and time on the construction site. Concrete
on site also requires space on-site to pump
concrete because this site is located on a critical
junction; prefabricated materials will be an
advantage. 56
Concrete or timber could be used as the main
structure, the speed and ease of construction is
an important consideration in a tight town centre
site.
Therefore, a steel frame is the most likely
structure for a building of this type in this
location. The steel will need fire protection (unlike
concrete) but it can be erected, by a crane, from
the back of a lorry into its final position. There is
no curing time or day-joints that are required with
a concrete frame.

can be significantly compromised it requires fire
protection covering to improve safety.
It is essential to consider the weather of New
Zealand; poured concrete has better strength in
comparison to precast, but it is vulnerable to
Ken Brakefield, “Steel vs Concrete: Which comes out on top,” Swanton welding
company inc, updated July 29, 2019, https://blog.swantonweld.com/steel-vs.-concretewhich-comes-out-on-top

Figure 48. Column layout (Image by author)
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Cladding
The building design must ensure that the exterior
envelope is weathertight; considerations need to
be taken for cladding selection in a high-rise
design due to the weather tightness risk.
Cladding needs to respond to environmental
conditions of the site. Durability and fire are
another essential factor for cladding selection —
fire in schools’ impact on not just the building but
a whole community. 57
The cladding also needs to be flexible for the
form of the buildings. Low maintenance will be
another factor some claddings rely on regular
maintenance for weather tightness, which can be
problematic and costly and even though
consideration for repair and maintenance should
be taken in to account when designing a building, it
should not be heavily reliant on regular
maintenance because it can be harder for a highrise to have regular maintenance and cause
inconvenience.
Aluminium composite panels (ACP) are commonly
used materials on buildings in New Zealand; it is
“Wall cladding selection,” Weathertight, BRANZ, accessed August 1, 2019,
https://www.weathertight.org.nz/new-buildings/detail-solutions/wall-claddingselection/#h3-1
58 Amanda Brown, “Everything you need to know about Aluminium composite cladding,”
Whats Next, updated August 15, 2019, https://www.whatsnextcw.com/everything-youneed-to-know-about-aluminium-composite-cladding-acp/
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57

ideal for curved cladding because of its composite
structure which allows flexibility; lightweight and
low maintenance, nevertheless, it has a
disadvantage over fire due to the polymer core
and aluminium’s low melting point, and must be
designed with the correct fire system. 58
Ceramic clay tiles are also another product that
can be used for this project to achieve the curved
form; it has excellent thermal efficiency, provides
acoustic insulation, low maintenance and vandalism
free. It has an advantage over fire due to the noncombustible material properties.59
Sheet metal cladding can be another option with
the low maintenance requirement and one of the
most affordable options for buildings. Even
though the product is very durable, it is vulnerable
to rust. It has a fire advantage due to its noncombustible nature.60
Therefore, clay tiles are the most suitable
cladding for a school building with low risk and
maintenance especially against vandalism proofing
as well. Sheet cladding and ACP can also be used
but will require more fireproofing and
maintenance in comparison to clay tiles.
“Creation,” Anak group, accessed August 39, 2019, https://anakgroup.com/wpcontent/uploads/2019/03/CREATON.pdf
60 Andrew Boyne, “All you need to know about using steel as wall cladding,” Houzz,
updated October 1, 2019, https://www.houzz.co.nz/magazine/all-you-need-to-knowabout-using-steel-as-wall-cladding-stsetivw-vs~33455708
59

Acoustic
Concrete can provide good sound insulation,
reducing structural bone sound. It acts to reflect
and absorb sound waves; concrete is an effective
barrier for noise.61 Concrete precast panels are
widely used in New Zealand due to their efficiency
in reduced construction time and thus the cost.
Acoustic panels used for walls and ceilings are
effective for sound absorption.

Figure 49. Buffer zone 1 (Image by author)

Figure 50. Buffer zone 2 (Image by author)

Creating buffer zones with heavy masses that
absorb the sound will also help reduce noise from
the atrium into the classrooms.

Figure 51. Concrete precast panel (Image author unknown)

Figure 52. Acoustic panels (Image author
unknown)

Gale Stott, “Can sound travel through concrete wall,” Aftec, updated August 19, 2019,
https://aftec.com/concrete-construction/can-sound-travel-through-concrete-walls/
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61

Fire
According to Fire Emergency, New Zealand, a
multi-level building above 25m tall is required to
have an automatic fire suppression system, fire
detection system, two safe stair paths, and
automatic smoke ventilation systems.62
Ventilation openings are required on both the top
and bottom of an atrium shaft to allow fire smoke
to escape. Mechanical ventilation system using air
extraction will be necessary in a school building
for fire smoke extraction. 63

Figure 53. Atrium fire analysis (Image by author)

Fire and Emergency NZ, Designers Firefighting operations for stairways in buildings,
(Fire and Emergency New Zealand Operations, 2018),
https://fireandemergency.nz/assets/Documents/Business-and-Landlords/Building-anddesigning-for-fire-safety/F5-07-GD-Firefighting-operations-on-stairways-in-buildingsguide.pdf.
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62

BRANZ, Branz Study report fire safety in atrium buildings, (New Zealand: Building
research association of New Zealand, 1988),
https://www.branz.co.nz/cms_show_download.php?id=82a763017043e836229d23f5aa
e1ee2920b585c4.
63

Connections
Connections whether physical or visual are vital
throughout the school, for security, surveillance
and positive interactions. Visual connection from
floor to floor can be achieved with the central
atrium. Due to the atrium in the middle, it is
essential to create more than just a corridor
connecting the building, bridges are another key
design element for connecting the two ends of the
building. To reduce the load on stairs and lifts
having interconnecting floors will also be helpful.
These stairs can also be used for small socialising
spaces.

Figure 180. Outdoor spacesFigure 181. Connections
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Figure 54. Connections (Image by author)

Outdoor spaces and greenery
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Spaces like balconies inset and outset from the
building will be important for this school where
outdoor areas will be limited. A roof top garden is
also another option.

Figure 55. Outdoor spaces (Image by author)

Learning areas for students
The school needs areas for students to do group
study or times outside classroom where students
catch up on studies. Small breakout spaces for
students are common in schools. Study pods are a
way to provide these extra study spaces due to

Figure 56. Study spaces (Image by author)
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limited floor plate size.

Multipurpose space
Spaces gymnasium are large open space which can
also be used for various other activities apart
from sports. It can be used as a hall by adding
bleacher seating. Atrium will also be a large space,
and it can also be a multipurpose space with an
amphitheatre seating making it an informal
performance space. The site has contours sloping
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down so this can be easily achieved.

Figure 57. Atrium space (Image by author)

Figure 192. Atrium space

6.5 Concept

Figure 193. Atrium space
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Figure 58. Concept Sketch (Image by author)

Space arrangement
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Following vertical school precedents and New
Zealand School plans spaces have been organised
from private to public in a vertical floor plan

Figure 59. Space organisation concept (Image by author)

Circulation

Figure 60. Circulation diagram (Image by author)
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Figure 60 showing main circulation in the building
excluding any bleacher stairs interconnecting
floors.
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Design application on site

Figure 61. Concept in site context (Image by author)

Figure 62. Concept exploded view (Image by author)
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Exploded view of the model
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Ground floor concept plan

Figure 63. Ground floor plan (Image by
author)

Atrium perspective

Figure 199. Atrium space
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Figure 64. Atrium view (Image by author)

Summary:
During the research and design process there were several issues that
highlighted the major differences between a traditional school and a
vertical school. These are listed below as a summary of the advantages and
disadvantages of vertical school design.
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During the research and design process there were several issues that
highlighted the major differences between a traditional school and a
vertical school. These are listed below as a summary of the advantages and
disadvantages of vertical school design.

Summary:

It would not be appropriate to conclude that one
type of school is better than another, but it is
essential to understand and give a value, where
possible, to the pros and cons
Costs- Foundations are likely to be higher because
of increased loads. However, the footprint of the
building will be smaller and require less piles.
A significant amount of circulation space in
traditional schools is external paving. The
circulation for a vertical school is likely to be
mostly elevated, integrated with the building
structure and require handrails and balustrades.
This can be about 15% of the total floor area and
would be a significant cost.
The external envelope needs to be as far as
possible, no-maintenance to avoid the need for
repainting or cleaning. This will increase the
capital cost but should be offset by lower
maintenance costs in the future.
In a vertical school, the proximity of rooms
without space for separation (e.g. ‘relocs’ in a
traditional school) means that additional sound
insulation between rooms and acoustic treatment
to reduce reverberation will be required.

Security- A traditional school has a large
perimeter to its buildings with windows easily
accessed from ground level. This makes it more
vulnerable to both break-ins and vandalism than a
vertical school.
A vertical school is likely to have one significant
way in and out which makes it more secure than
the multiple entrances to various spaces of a
traditional school.
Fire escape- A vertical school requires a more
disciplined approach to escape in the case of fire.
Large numbers of people on stairs, compared with
traditional schools, results in higher risks. Fire
alarm tests and escape practice would need to be
more frequent and monitored more closely.
Daylight and ventilation- Provided a vertical
school has an atrium with appropriate proportion,
the quality and quantity of both daylight and
ventilation should be similar to that of a
traditional school.
Noise- Traditional schools on larger sites can
afford the space for classrooms in different
locations thereby reducing noise transmission
between spaces. A vertical school has a more
compact layout, and noise transmission becomes
more of an issue.
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7.1 Comparison of a typical traditional and
vertical school in New Zealand.

A vertical school will most likely be built around
some form of an atrium. Noise will need to be
absorbed to reduce reverberation. Circulation
spaces, in particular, will need to be padded with
materials that absorb sound.
Circulation- Circulation is integral within the main
building and not external. Apart from cost and
noise, there is also the issue of disruption to
classes where circulation routes are close to
classroom windows.
Maintenance-Traditional schools have tended to
use materials with a lower initial cost as walls,
windows and roofs are easily accessible for
maintenance by ladders. A vertical school would
require either scaffolding or trestles on hoists in
order to carry out maintenance at a high level, and
the maintenance costs would be prohibitive unless
the materials were virtually no-maintenance.
Flexibility- A vertical building is not easily
extended because of both restrictions on land
area and also a higher chance of an extension
blocking both daylight and ventilation to existing
rooms.

between. Structurally, the top floor is the best
option because there are no significant loads
above and, therefore, no internal columns are
required. However, placing these spaces on the top
floor is not ideal for the operation of a school (e.g.
assemblies on the top floor require the whole
school to travel up all the stairs at one time).
Locating them on the ground floor is useful for
community access but can be a noise problem.
External space- outdoor spaces are a significant
loss for a vertical school. These informal spaces
that can be used for incidental storage, kicking
balls, spontaneous external teaching areas and
gathering areas. They are also a potential loss of
easily viewed or accessed green areas that give a
more natural environment and may have
environmental
benefits
of
cooling
and
permeability of the ground.
Discipline/ supervision- An atrium in a vertical
school provides excellent sightlines both
horizontally
and vertically
allowing easy
supervision of the common areas. This could help
reduce the risk of bullying and anti-social
behaviour.

Large rooms- Large rooms such as gymnasia and
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school halls are awkward to position in a vertical
school. Precedent schools tend to place them
either on the ground floor or roof, but not in

A vertical school without an atrium - Many of
the benefits of a vertical school are derived from

having an atrium. Daylighting, ventilation,
wayfinding and supervision are all important
aspects of a school. However, all these would be
lost if a school did not have an atrium. If a school
were to be placed in an office building, it may be
considered vertical but would have significant
environmental and supervisory issues.
Culture- A traditional school, its buildings and the
space around them are all part of a kiwi school
culture. Going to school in bare feet, feeling the
ground under your feet, kicking a ball on the grass,
sitting beneath a tree, smelling freshly cut grass,
seeing birds and other wildlife in the school
grounds. These are all part of a traditional culture
that happens because a school is near the ground.
These are all things that are, to a great extent,
lost in a vertical school. They cannot be measured
in dollars, decibels, light levels or floor areas but
culture has significant value in society. If vertical
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schools are ever to be considered in New Zealand,
the loss of culture should not be underestimated.

Summary:
This chapter concludes the main research question and the
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findings, whether a vertical school will be viable for New
Zealand cities.

Vertical schools originated in compact cities, such
as Hong Kong and Chicago, as a response to land
value, land availability and the need to provide a
school within the catchment area of high-density
housing developments.
As Auckland becomes more compact, the idea of a
vertical school becomes more viable. My interview
with a representative of the MOE indicated that
they are aware of vertical schools and are open to
the idea. Unlike Australia, where vertical schools
are becoming the norm for new schools, New
Zealand has none.
The research question (As Auckland city gets
dense, are vertical schools a more viable option?)
has led to the investigation of international
precedents. A consistent theme throughout these
schools is an atrium in some form or other since
there are many environmental and operational
benefits to this.
The design project has been used to identify the
advantages and disadvantages of a vertical school
in the New Zealand context. A new school for 1000
pupils has been designed based on MOE standards.
A site was selected in Avondale, a suburb of
Auckland where the City Council proposes to

increase residential development in the town
centre.
The site area is small and demands a school of
seven storeys in order to accommodate all the
facilities. Even then, it has little or no space for
external sports (a common issue with the
international precedents). The form of the school
responds to the local urban conditions and is
approximately circular in form with an atrium at
the centre. If a design were to be considered in
other locations, the plan form need not be
circular.
However, it is considered that an atrium is
essential and that this might exclude the idea of
converting an existing office block into a vertical
school (as touched on by the MOE). An atrium
gives a school a heart, an identity and
environmental benefits. An office block generally
has a core of lifts and stairs that are likely to be
a dis-benefit to a school. Finding an office block
with high ceilings and brilliant daylighting and
ventilation available for conversion can also be
another challenge.
The design indicates various advantages and
disadvantages for this building type. There are
many aspects of the comparison that could be
quantified: cost, acoustics, lighting adequacy,
security and other technical aspects. However,
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8.1 Conclusion

there remains a question of Kiwi culture that
cannot be quantified.
Are vertical schools
compatible with Kiwi culture or, as our cities
compact, do we need to change our culture?
This project is an experimentation approach.
There is no absolute answer to whether a vertical
school is viable in Auckland. Further research and
analysis will need to be done to have a more
precise answer. Vertical schools nevertheless do
provide benefits in an urban area and can work in
growth areas in New Zealand, but there will be
disadvantages in comparison to traditional New
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Zealand schools. A good start would be for the
Ministry of Education to analyse the Australian
vertical schools, that are relatively new, and
evaluate how well they are working.
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Figure 2. Quote (by author)
Figure 3. a typical horizontal school in Auckland (by author)
Figure 4. The GEMS Academy, a typical vertical school, figure by BKL architects, "N-S Section" from World-architects, "GEMS
World Academy Lower School," accessed May 3, 2019, https://www.world-architects.com/en/architecture-news/reviews/gemsworld-academy-lower-school
Figure 5. Number of dwellings in Auckland, figure by Auckland Council, “Proportion of consented dwellings,” from Auckland Council,
“Auckland’s capacity for growth,” accessed April 12, 2019, https://www.aucklandcouncil.govt.nz/plans-projects-policies-reportsbylaws/our-plans-strategies/auckland-plan/development-strategy/Pages/aucklands-capacity-for-growth.aspx
Figure 6. Parts of school which requires privacy (by author)
Figure 7. HKSIS School, photo by Tim Griffith, from Association for Learning Enviroments Australia, “Singapore International
School (Hong Kong) Secondary School Campus,” accessed May 10, 2019, https://a4le.org.au/awards/awards-2013/2013-regionalaward-winners-and-commendations/singapore-international-school-(hong-kong)-secondary-school-campus .
Figure 8. HKSIS atrium, photograph by Tim Griffith, from Association for Learning Enviroments Australia, “2013 Regional Award
Winner and Commendations,” accessed May 25, 2019, https://a4le.org.au/awards/awards-2013/2013-regional-award-winners-andcommendations/ .
Figure 9. HKSIS Section showing ventilation, “A sustainable design,” from Association for Learning Enviroments Australia,
“Singapore International School (Hong Kong) Secondary School Campus,” accessed May 10, 2019,
https://exhibition.a4le.org/2013/pdf/SingaporeIntlSchool.pdf.
Figure 10. Outdoor balcony providing space for gathering and study, photograph by Adam Swinburn, "Level 8 Science Garden,"
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from Architects NSW, "Vertical School Design," accessed April 10, 2019,
https://www.architects.nsw.gov.au/download/Vertical%20School%20Design_AdamSwinburn.pdf.

Figure 11. Outdoor balcony, photograph by Adam Swinburn, "Level 8 Science Garden," from Architects NSW, "Vertical School
Design," accessed April 10, 2019, https://www.architects.nsw.gov.au/download/Vertical%20School%20Design_AdamSwinburn.pdf..
Figure 12. William Jones College, photograph by James Steinkamp, from Arch Daily, " William Jones College
Preparatory/Perkin+Will,” accessed May 1,2019, https://www.archdaily.com/463438/william-jones-college-preparatory-perkinswill.
Figure 13. William Jones College Road view, William Jones College, photograph by James Steinkamp, from Arch Daily, " William
Jones College Preparatory/Perkin+Will,” accessed May 1,2019, https://www.archdaily.com/463438/william-jones-collegepreparatory-perkins-will.
Figure 14. Spatial arrangement of the school, William Jones College, from Arch Daily, " William Jones College
Preparatory/Perkin+Will,” accessed May 1,2019, https://www.archdaily.com/463438/william-jones-college-preparatory-perkinswill.
Figure 15. Corridor providing circulation and social space, William Jones College, photograph by James Steinkamp, from Arch Daily,
" William Jones College Preparatory/Perkin+Will,” accessed May 1,2019, https://www.archdaily.com/463438/william-jones-collegepreparatory-perkins-will.
Figure 16. Staircase providing circulation and student interaction, “William Jones College Preparatory high school," from AIA
Chicago, "Design excellence awards 2015," accessed March 12,2019, https://www.aiachicago.org/dea_archive/2015/william-jonescollege-preparatory-high-school2/.
Figure 17. Roof top space for gathering, William Jones College, photograph by James Steinkamp, from Arch Daily, " William Jones
College Preparatory/Perkin+Will,” accessed May 1,2019, https://www.archdaily.com/463438/william-jones-college-preparatoryperkins-will.
Figure 18. South Melbourne Primary school, from Architecture and design, “Hayball takes on vertical schools at this year’s Venice
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Architecture Biennale,” accessed April 15, 2019, https://www.architectureanddesign.com.au/features/features-articles/hayballtakes-on-vertical-schools-at-this-year-s-v .

Figure 19. Stairs providing tiered seating, photograph by Dianna Snape, “To Hellerup and back,” from Association for learning
enviroments, “Going vertical at South Melbourne Primary School,” accessed March 10,2019, https://a4le.org.au/news/vicnews/going-vertical-at-south-melbourne-primary-school .
Figure 20. Spatial organisation of the school, by Hayball, “The vertical learning enviroment,” from Association for learning
enviroments, “Going vertical at South Melbourne Primary School,” accessed March 10,2019, https://a4le.org.au/news/vicnews/going-vertical-at-south-melbourne-primary-school.
Figure 21. Sports area on the roof, by Dianna Snape, “To Hellerup and back,” from Association for learning enviroments, “Going
vertical at South Melbourne Primary School,” accessed March 10,2019, https://a4le.org.au/news/vic-news/going-vertical-atsouth-melbourne-primary-school
Figure 22. Rooftop play area, photograph by Dianna Snape and Chris Matterson, from Architecture and design, "South Melbounre
primary school." accessed May 1, 2019, https://www.architectureanddesign.com.au/projects/education-research/southmelbourne-primary-school-the-school-with-no
Figure 23. Prahran High School, from Victorian School building Authority, "Prahran High School," accessed July 2, 2019,
http://www.toorakps.vic.edu.au/wp-content/uploads/Prahran-High-School-Brochure.pdf
Figure 24. Atrium space providing circulation and social space, by Gray Puksand, "Prahran High School," accessed Jul 15, 2019,
https://www.graypuksand.com.au/project/prahran-high-school/
Figure 25. Bleacher stairs promoting circulation and social interaction, by Gray Puksand, "Prahran High School," accessed Jul 15,
2019, https://www.graypuksand.com.au/project/prahran-high-school/
Figure 26. Spatial arrangement of school, from Victorian School building Authority, "Prahran High School," accessed July 2, 2019,
http://www.toorakps.vic.edu.au/wp-content/uploads/Prahran-High-School-Brochure.pdf
Figure 27. Roof top recreation space, from Kane, “Prahran High School,” accessed July 20,2019,
https://www.kane.com.au/project/prahran-high-school.
Figure 28. Analysis of spatial arrangement of precedents. By author
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Figure 29. Site location in New Zealand map. By author based on google maps

Figure 30. Site location in Auckland. By author based on google maps
Figure 31. View from Great North Road, surrounding buildings on site. By author
Figure 32. View from Wingate Road, surrounding buildings on site. By author
Figure 33. View from Great North Road, surrounding buildings on site. By author
Figure 34. View from Great North road, surrounding buildings on site. By author
Figure 35. Section of the existing site. By author
Figure 36. Unitary Plan, by author data from Uniatry plan
Figure 37. Existing site amenities. By author based on google maps
Figure 38. Photos of the site from intersection. By author
Figure 39. Existing site circulation map. By author based on google maps.
Figure 40. Site analysis. By author
Figure 41. Approach to design. By author
Figure 42. New Zealand School 1. By author
Figure 43. New Zealand School 2. By author
Figure 44. Analysis of typical New Zealand school. By author
Figure 45- No Skyline Model, from CLEAR, "the no-sky Line," accessed May 1, 2019, https://www.newlearn.info/packages/clear/visual/daylight/analysis/hand/no-sky_line.html
Figure 46. Atrium form experimentation. By author
Figure 47. Exploring building form. By author
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Figure 48. Column Layout

Figure 49. Buffer zone 2. By author
Figure 50. Buffer zone 1. By author
Figure 51. Concrete precast panel, from Construction Review, “Building with Precast Concrete,” accessed August 20, 2019,
https://constructionreviewonline.com/2013/03/building-with-precast-concrete/
Figure 52. Acoustic panels, from ATS Acoustics, "ATS Acoustic Panels,", accessed September 14, 2019,
https://www.atsacoustics.com/panels
Figure 53. Atrium fire analysis. By author
Figure 54. Connections. By author
Figure 55. Outdoor spaces. By author
Figure 56. Study spaces. By author
Figure 57. Atrium space. By author
Figure 58. Concept Sketch. By author
Figure 59. Space organisational concept. By author
Figure 60. Circulation diagram. By author
Figure 61 Concept in site context. By author
Figure 62. Concept exploded. By author
Figure 63. Ground floor plan. By author
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Figure 64. Atrium view. By author
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