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ABSTRACT

Individuals are inherently different and so are their spatial needs related to learning. Unfortunately

the current dominant learning space typology disregards this, opting for ‘one size fits all’ learning

spaces that actually don’t fit anyone while still expecting all students to perform to the best of their
abilities.

This project thus investigates alternatives to the current dominant learning space typology in order

to identify and develop an alternative that is more appropriate for the times in which we live as well

as the diverse variety of students that are being accommodated in contemporary tertiary learning

institutions. This is especially pertinent in 2021, since COVID-19 has caused educational spaces to

be reconsidered in ways and to an extent that is unprecedented in recent decades, giving alternative
approaches a valuable opportunity to enter into the general discussion.

Subsequently this project proposes a tertiary learning institution that enables idiosyncratic learning
experiences by placing specific emphasis on creating spaces that celebrate individualism and equity
by enabling students to learn in spaces that cater to their individual spatial needs and preferences.

Because every student deserves to learn in a space that complements and promotes their ideal
learning experience.
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Chapter 1
The Problem with and the legacy of the

Factory School model
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Problem statement

Figure 1: Representation of the Factory School Model as opposed to how learning occurs

Individuals are inherently different and so are their spatial needs related to learning, unfortunately the current dominant learning space typology disregards this, opting for ‘one size fits all’ learning
spaces that actually don’t fit anyone while expecting students to perform to the best of their abilities.

This project thus investigates alternative ways in which higher learning spaces can be designed to more appropriately cater to a variety of students’ individual spatial needs or preferences and the
ways learning occurs in a contemporary South African context.

© University of Pretoria



Architectural focus
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Individual orientated
learning spaces for
ideation students

The Instructivist learning paradigm and its ‘one-
size-fits-all’ approach is the most dominant
learning space typology globally, yet it isn’t
appropriate for the ways in which we learn,
nor does it accommodate the variety of spatial
preferences and needs one invariably finds in a
healthy, diverse student body. Thus many students
find themselves learning in spaces that are far
from ideal for their unique spatial preferences,
needs, discipline and way of learning.

How can this typology change to be more
appropriate and appropriateable?

SR>

Urban focus
i S

Positioned within a
(sub)urban
contextin JHB

(Sub)urban areas are an integral part of our cities
and will become even more so as Johannesburg’s
2040 compact polycentric urban development
framework is implemented. Thus we should
not summarily condemn (sub)urban areas to be
forgotten, ignored or replaced, but they should
strategically be adapted to become valuable
constituents in the city without changing the
inherent character that lends them resilience and
relevance.

How can a campus catalyse (sub)urban
adaptation and development?
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Ecological focus
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Constrained by critical
environmental and
climatic considerations
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Our world is in crisis and it is no longer optional
to take the environment into consideration. Thus
it is an ethical imperative for resource efficiency,
passive design and biophilic design principles to
be integrated into every design in order to not
only decrease society’s climate vulnerability but
also reinforce humans’ innate connection with
our environments

How can environmentalism be integrated into a
building for tertiary learning?

What:

To investigate this question this project proposes

a tertiary ideation institution with ideation being

used as a blanket term to cover a variety of design

related fields to be accommodated in a de-siloed
way within this educational precinct.

Where:

The project is located in Bertrams, Johannesburg,
a dynamic suburb located just east of the CBD.

Who:

The Makers Valley Collective along with other
private investors form the client base as well as
the primary stakeholders for the project.

© University of Pretoria



‘One size fits all’ learning spaces

Learning is one of the most intrinsically personal and valuable
experiences a person can engage with, but if the space within
which learning occurs does not accommodate an individual’s
spatial needs and preferences it severely limits the richness of the
learning experience. This is exactly what the current predominant
typology for higher learning spaces is guilty of (Conti & McNeil
2011) as the individual spatial preferences of students are not
taken into consideration to the extent that they could and should
be when learning spaces are designed (Hunley & Schaller 2009).
This unfortunately results in many students finding themselves in
spaces that are far from ideally suited to them as individuals and
learners.

Alternatively phrased:
If every student is inherently different and has different spatial

needs and preferences, why are all students of a given class, year
or field placed in the exact same situation/environment,
with the exact same surroundings,
being taught in the exact same way,
as if they have the same pre-existing frame of reference
on an assumption that they have the same interests and abilities.

&

UNIVERSITEIT VAN PRETORIA
UNIVERSITY OF PRETORIA
ORIA

Qe YUNIBESITHI YA PRET

The Origin of the problem

To understand this phenomenon, we first need to turn our
attention to the origin of the problem, namely the proliferation of
Instructivist Learning Paradigm and the Factory School Model that
it has become synonymous with. This model (hereafter referred
to as FSM) emerged in the late 1800s and early 1900s after a surge
in industrialisation resulted in an massive increase of white collar
workers needing to be trained (Vadeboncoeur & Padilla-Petry
2017:2).  Concurrently, a mentality that prioritised efficiency,
rationality and industriousness was becoming increasingly
common and thus permeated the rationale that underpinned the
FSM. Subsequently the primary aim of the FSM was to transfer
information from a source (lecturer) to a recipient (student) as
efficiently, economically and easily as possible (Novoa 2015:159)
regardless of the potential expense to higher-order skills (Ellis &
Goodyear 2016) and the experiences individual students.

To this day, this model remains the most widely used learning
model in the world, with its fundamental tenets permeating the
designs of many learning spaces from lecture halls to studio spaces
(Cain, et al. 2016). This model has however experienced little more

than cosmetic spatial eyqliffeRiRY6f BRfolast 100 years, with even

History of the problem
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Figure 2.1: Timeline Illustrating the history of educational space typology (part 1)

the 4th industrial revolution (IR) failing to make the model itself
healthier for learners, even though it has enriched the learning
experience in a myriad of other ways.

It should be noted that there was a number of alternatives
that were investigated during the 1960s- 1970s (e.g. the Open
Classroom and Learning Communities) but none managed to
break the proverbial glass ceiling and become actual opposition
to the FSM. This is arguably because they failed to address the
fundamental issues of the FSM (Fisher 2005) and instead focused
on secondary problems such as increasing the visual connection
with nature (which is not to say it isn’t a valid improvement) while
still using the basic FSM layout, thus limiting its potential impact
and relevance.

This however begs the question:
If the FSM is so enduring, is it really that problematic
and does it really need to be challenged?

In response the following three fundamental reasons are provided
for why the FSM is problematic and in urgent need of an overhaul.



1

Systematic homogenisation of learners
Homogenisation of learners here refers to the process of
systematically disregarding students’ individual preference and
characteristics as a way to make them easier to process into the
desired ‘product’ (graduate) as one would have done with any

other raw material.

Figure 3: lllustration of the homogenisation of learners

Unfortunately, the design of learning spaces is very much complicit

in this homogenisation, and has become somewhat infamous for

actively facilitating or even enforcing ‘correct’, ‘desirable’ or even

just ‘expected’ learning behaviour, regardless of how it might affect
individual students.
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Desirable traits and behaviours include factors such as sociability,
agreeableness, humility and compliance while undesirable ones
included reservation, analytical, autonomy and persistence. Upon
closer consideration of learning environments, it isn’t difficult to
see how the former is encouraged while the latter is discouraged
through the physical characteristics of learning spaces, even in
contemporary educational building. Some examples of these
characteristics include the ‘sage on a stage’ layout that can be seen
in the vast majority of lecture halls, double loaded corridors, literal
(spatial) and metaphorical (academic) silos between departments
and even the type of layout, such as open plan study spaces
that promote collaborative learning (sociability) while giving
comparatively little credence to solitary processes (autonomy)
(Carbone 2019).

Today it is generally accepted (Novikova 2013) that students being
equal is not the same as students being the same and that there is
no such construct as an undesirable personality trait, as all traits are
necessary to form balanced communities. This is especially true
in learning communities where differences should be celebrated

and utilised to further(@e@mgprs’gweo#ep%mﬁg experience. This way
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Figure 2.2: Timeline lllustrating the history of educational space typology (part 2)

of thinking is also found in emerging teaching approaches (Fisher

2005) which postulates that different students learn and produce

work differently and that pedagogy, and by extension the spaces

in which learning happens, should acknowledge and celebrate this
(Marcela 2015).

Figure 4: Equal # the same
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We experience spaces differently
It is well documented that the physical spaces within which we
learn have a major impact on the process of learning itself (Ellis
& Goodyear 2016), with existing studies focussing on a range of
variables from the impact of lighting or volume to the different
ways a learning space might be configured. Underlying to many
of these studies however, is an Instructivist assumption that there
are learning space characteristics that are universally ideal (Fisher

2005).

There is, however, a more contemporary and growing body
of research arguing that different people experience, use and
respond to spaces differently (Munro & Sugden 2003), meaning
that a learning space will not evoke the same reactions in all
students and thus will not be equally conducive for all who use it.
Proulx (2016), for example, concluded that the degree to which our
brains use sensory heuristics (mental short cuts used to process
the millions of stimuli we receive every second), can differ greatly
from person to person. This means that the exact same space
can be overstimulating (too bright, too noisy, too much movement
etc.) for one individual, while being rather boring for another. This
is but one study putting forth a possible reason for differences in
preference, but their logic is echoed by many other studies which
have also concluded that there is no universal ideal learning space.
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Figure 5: FSM illustration

This in conjunction with the FSM (where all student are placed in

the same spaces) means that many students will consistently find

themselves in learning spaces that are not ideally suited to them
as individuals.

As a result there is a growing emphasis on idiosyncrasy within the
discourse around how individual spatial preferences should be
accommodated in learning (Conti & McNeil 2011). How this is
to be physically actioned in learning spaces is, however, still very
much in flux and this is specifically the part of the conversation
that this project is intended to participate in since all students
deserve to learn in a space that enables them to learn to the best
of their abilities.

3
The FSM has not changed in over 100 years
Regardless of one’s opinion on increasing idiosyncrasy in learning
spaces, the fact that the FSM has not changed in over a century is
troubling.

It should be noted that within the context of 2nd IR at the end
of the 19th century, the use of the FSM made sense. Even
homogenisation was understandable to an extent (if not agreeable

even then). Ulhmatelyé)sgﬁllgsi )(;roer Bﬁ% 0nrilalterally being trained to

be part of a conveyor belt, in a system where critical thought was b

not required and where the social hierarchy inferred by the FSM &

was often needed for optimal efficiency. Thus the FSM, while &

being inhumane for the reasons discussed above, at least had a
reason for looking and working the way it did.

But our world does not work like that anymore and we are no

longer training people to simply be cogs in a bigger machine.

Especially in the midst of the 4th IR, it has become imperative for

students to be able to engage in critical, autonomous thought,

while possessing a general resilience and adaptability in the ever
changing context of the 21st century.

Unfortunately, neither of these characteristics are cultivated by
the FSM and it is thusincreasingly being considered as ill-equipped
to deal with evolving demands on learning spaces. This s largely
due to the standardisation already discussed (resilience in part
relies of diversity and homogenisation roots out diversity) along
with the FSM’s tendency for propagating and even glorifying
lower order thinking skills (especially rote learning etc.) that is no
longer sufficient in preparing students for their professional lives.

Confucius postulated:
“Tell me and | will forget, teach me and | may remember,
/nvolve me and | will learn”.

But in the contemporary learning context it is necessary
to add: Give me tools and | will act.

Technology, tools and industries are constantly changing and
the spaces within which learning takes place ought to assist in
increasing the adaptive capacity of students.
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Figure 6: Learning order hierarchy




Changing the game via a global pandemic

Despite the problems highlighted previously, the FSM has remained
dominant for more than 100 years with alternatives struggling to
break through the typological glass ceiling.

Yet in early 2020 the game changed when the COVID-19 pandemic
suddenly and insistently forced a massive overhaul of not just the
way we think about learning but also about what our expectations
and needs are of the spaces within which learning occurs (Mhlanga
& Moloi 2020). This opened the door for emerging learning space
alternatives to competitively enter the arena since most tertiary
learning institutions have had to largely abandon traditional
teaching environments and find alternatives in order to make
continued learning possible.

While some may still yearn to return to the pre-COVID-19 learning
environments, the pandemic has had the serendipitous effect
of disproving a number of assumptions that had maintained
the FSM’s dominance (specifically within the realm of tertiary
education). Above all else it has proven than we no longer need a
‘sage on a stage’ as in the FSM, since we have the option of a ‘sage
on a screen’. As such the race is now on to determine what the
“new normal’ is going to be where learning spaces are concerned.
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Why do we still need physical learning spaces
though?

Core to most tertiary learning institution’s strategies to cope

with COVID-19, was a notable shift to online learning. This has in

turn led many to understandably question whether we still need

physical learning spaces at all and whether we should instead be
aiming for a fully digital learning experience.

While online learning has a number of distinct benefits that makes

it valuable in any future learning environment, there remains a

number of disadvantages to a fully digital learning experience as

well as many advantages to physical learning spaces that remain
relevant and necessary.

In South Africa the most pressing of these remain the limited
access to the services, hardware and software that are often
required in order to study, even more so when studying online. In
a country where access to even basic services (such as electricity)
and fundamental learning hardware (such as a PC or laptop) is
not guaranteed, a fully digital learning environment will have the
unfortunate side effect of excluding many students who are not
in a position to access these learning environments outside the
walls of a physical learning institution. This in turn stands at odds
© University of Pretoria

The ‘new normal
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Figure 7: Benefits of Online Learning versus face-to-face learning

with the ideal social mandate of tertiary learning institutions,

which would include promoting diversity in a student body, while

providing students who might have been excluded for socio-

economic reasons, with the opportunity to study in their chosen
field.

Many students, furthermore, do not have a physical space (at home
or otherwise) that provide the privacy and/or other environmental
conditions needed to effectively engage with online learning.

The last of these points in favour of physical learning spaces,
pertains to the inherent enriching benefits of peer-to-peer
engagement, which can simply not be matched by current digital
platforms. While solitary learning is sorely under represented in
the current model, interactions between peers, camaraderie and
other social aspects of physical learning spaces are some of the
most valuable learning opportunities that students experience
and there is no way to adequately simulate these in a digital
environment.

Subsequently one can conclude that while we might not need

‘a sage on a stage’ anymore, we still need spaces that facilitate

learning, and in the “new normal” learning spaces might just have

the opportunity to perform alternative functions from what was
traditionally expected of them.



Hypothesis

Graphic summary of problem: Graphic summary of hypothesis:

Figure 8: Summary of problem Figure 9: Hypothesis

In response to the specific problematic characteristics identified within the FSM as well as the evolving role of learning spaces as a result of COVID-19, this project speculates that a good learning space should
first and foremost be informed by the individual students themselves, followed closely by the way in which learning occurs and thereafter be framed by the specific field of study that is to be accommodated.
This hypothesis fundamentally stands at odds with the idea of ‘one-size-fits-all’ learning spaces and is what will be investigated for the remained of the document.

There are three underlying intentions being catered for through this hypothesis:

¢ To shift from a condition where the student is at the behest of the space to one where the space is at the behest of the student, in order to facilitate the development of learning spaces that are optimal
for a larger portion of students

e Enabling universality through both variety (choosing what works for you) and flexibility (adapting and customising the option you have chosen until it works for you) .

¢ Allowing for personal preferences as a means of unlocking all that the learning experience can be, while remaining cognisant of the fact that total idiosyncrasy in tertiary learning institutions is simply not
feasible, thus a healthy compromise is necessary and advantageous.

This lead to two specific lines of enquiry being identified:

1. What would spatial idiosyncrasy be through the eyes of students

and what would it imply for physical learning spaces?
This will be investigated through participant based
fieldwork

What are the appropriate approaches to learning that ought to be
accommodated and what would they imply for learning spaces?
This will be investigated through a literature review and

precedent studies
© University of Pretoria
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Chapter 2
Finding the right student-
centered alternative
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WI*?&.; ard’iiie appropriate approaches to learning that ought to be =
accommodated and what would they imply for learning spaces? g

Over the last 20 years there has been a resurgence of interest in alternatives to the Instructivist learning largely brought on by the increasing availability of accurate, diverse and up-to date information as a
result of the internet. This has lead to the development of a number of theories and approaches to learning and teaching that both converge and diverge in a myriad of ways.

A Map of Learning Theory Concepts,
Theorists, Paradigms and Disciplines,
by Robert Millwood

Figure 10: Overview of contemporary alternative learning approaches and theories Figure 11: Four overarching paradigms

Four contemporary approaches stand out however, as being both widely respected by both the academic and teaching communities
while also specifically focussing on the potential ways in which learning can be an idiosyncratic experience for students.

© University of Pretoria
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& s The Flipped Classroom Approach?
Blended learnings

This is a cyclical approach that relies on having students interact
with new content (specifically facts or other rote information) on
their own prior to engaging about it collectively either through
discussion or experimentation, before once again providing the
student with the opportunity to internalise what has been learnt
on their own (Letran 2020).

Core to this is strategic hybridity, meaning this approach utilises
the strengths inherent to online learning (self-pacing, recorded
content, flexibility, remoteness etc.) while utilising face-to-face
learning when it can really make a difference (active participation
and discussions) (Kolb & Kolb 2006:47-48).

What gives this model resilience is that it does not dismiss or
devalue lower order skills, but rather argues that face-to-face
time will just yield greater rewards if it is spent engaging with
the topic through critical discussion or even physically testing the
concepts being investigated. This is the opposite of the traditional
classroom where the contact time is spent conveying information
(i.e. the ‘sage on a stage’) and students are expected to engage
critically on their own afterwards. It also implies that students can
and should take responsibility of managing various aspects of their
own education such as managing their time and their inputs as a
means of increasing accountability and agency.
Figure 12: Methodological precedent - Goethe Institute in Santiago, Chile

This would imply that a spectrum of spaces (ranging from
solitary to collective) is advantageous in order to adequately
accommodate the entire cycle as well as giving the needed
flexibility for strategic hybridity.

© University of Pretoria Figure 13: Steps in the flipped classroom
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Learn by doing (and then reﬂecting)“r:_v'°

This approach finds its roots in Experiential Psychology which postulates that we retain knowledge better when it is bound
in experiential memories, which in turn is predominantly created when we actively participate in activities (Ellis & Goodyear
2016) before critically reflecting on those activities. The latter being the primary difference between this approach and the
hands-on-learning approach, since critical reflection implies consciously questioning the activity, why and how you did it,
thus increasing the likelihood of the knowledge being retained. Subsequently this approach places notable emphasis on
learning from one’s own personal experiences, industry simulations and other ‘real world’ tasks in conjunction with critical
reflection.

A distinct benefit of this approach, is that students are far more likely to be industry ready (or as close as one can be after
tertiary learning) as they have developed a layering of physical and mental skills over a longer period of time.

This approach is once again cyclical, suggesting that each student should be able to oscillate between thinking, doing
and reflecting as they require. This approach also highlights the value of having makers’ spaces and other areas where
students can physically be hands-on and actively learning.

Figure 14: The experiential learning cycle

precedent- MIT (?) and maybe Delft
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Figure 16: Student directed learning
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The Student-Determined approaa'I
Paragogy (peer-to-peer) & Heutagogy (self-determine)

This approach is based on the tenants of two learning models that both place specific emphasis on giving full control of the learning
process to the student, namely paragogy (peer-to-peer) or heutagogy (self-determined).  This model is characterised as being
decentralised, non-linear and highly individualisable since every student will go about their education in a slightly different way.

At its core this approach celebrates the fact that learning is completely volitional, meaning that while an instructor can control what is
being taught the student is in control of what is being learnt (Herie 2013). Subsequently this approach argues that students are ideally
suited to determine how their own learning should proceed since they know where they come from and what their destination is while
the instructor is ideally suited to guide the process as students don’t know what they don’t know.

This model also takes full advantage of the dynamic nature of peer networks in order to enrich both the learning experience and
potential feedback.

Subsequently one might argue that in order to fully accommodate this approach, the students themselves should be able to determine
what an ideal space would be for their learning and thus they should be able to change spaces as they deem necessary in order to suit
their process. This implies that spaces need to be adaptable and dynamic in nature while also being able to accommodate a wide range

of possible applications and occupations.

Ideological precedent:

© University of Pretoria
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De-siloed learningg

The last approach finds its origin in a curriculum structure rather
than an approach to learning and it proposes three things:

1
There are core fundamental skills and knowledge
that transcend any specific field of study and all
students stand to benefit from having this shared
foundation before branching off and specialising.
(This is especially true in design related disciplines
as will become more relevant in latter parts of the

project).

2
Working in silos is counterproductive as work
becomes increasingly self-referential, whereas there
is a wealth of untapped opportunities in actively
pursuing cross-pollination and continuing to do so

even after the initial foundation course.

3
After the initial foundation course, a student
should be in full control of their learning going
forward in order to make the eventual options and
opportunities as open ended as possible. Because
they have the shared foundation however, a student
can combine different fields, use knowledge from
one field in another, engage in discussion with
students from other fields and in general straddle
industry lines that would have otherwise divided the

students. (Novoa 2015)

Figure 18: Fundamental curriculum structures

These principles support theidea of having no spatial differentiation

between fields or even years of study, meaning that it would be

perfectly possible for two students from completely different

disciplines and even from different years to land next to each other

and cross-pollinate their ideas and perspectives, thus enriching
the learning experience tremendously.

© University of Pretoria



The Flipped Classroom Approach

Blended learning

The Experiential Learning approach
Learn by doing (and then reflecting)

© University of Pretoria

The Student-Determined approach
Paragogy (peer-to-peer) & Heutagogy (self-determine)

The Liquid Core approach

De-siloed learning
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Figure 20: Why a design institution?

has been learnt

These motivators make
design, and  more
broadly ideation, the
ideal field through
which to investigate
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Programme

In order to fully investigate the two fields of enquiry, it was elected that the programme for this project was to be a tertiary
ideation institution with ideation being used as a blanket term to cover a variety of de-siloed design related fields.

Page 21

The institution is to house individual learning pockets, makers’ spaces and interaction spaces that all have a reciprocal
relationship, allowing students to customise their experience, both on a day-to-day basis as well as holistically. Additionally,
students will start with a shared foundational course before specialising in subsequent years. All students will however
remain fully interspersed throughout all years, leaving room for random interactions and cross pollination

Figure 21: lllustration of programme

Applied Arts = Craft = Ideation = Design = Practical Arts

© University of Pretoria
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How the programme, users and
functions interact

o
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. i . Figure 22: Diagram of how the programme, users and functions relate
© University of Pretoria



Motivation for fieldwork
The emerging learning alternatives and their subsequent spatial
manifestations discussed previously, place great value on the
inherent differences of users as well as the importance of giving
students choices, but this leads to the question of what students’
spatial preferences and needs actually are?

As previously noted, findings regarding this question vary greatly
depending on the unique field of enquiry as well as the approaches
used, with the findings from different studies even standing at odds
with one another in some instances. Subsequently the following
fieldwork was actioned in order to develop a filter through which
other literature could be reviewed, to aid in the identification of
relevant informants, to development principles for designing the
learning spaces of this project and to improve the understanding
of what students actually want.

Methodology
The fieldwork conducted was designed to generally fall within the
parameters of the Constructivist research paradigm, since it argues
that reality is a social construct and that individuals have different
perceptions that they are entitled to (Mertens 2010:16). This was
crucial in designing research methods that suited the idiosyncratic
intentions and predominantly qualitative nature of this project.

&

UNIVERSITEIT VAN PRETORIA
UNIVERSITY OF PRETORIA
@ZP YUNIBESITHI YA PRETORIA

Several cues were however also taken from the Pragmatic
paradigm, specifically pertaining to intersubjectivity (individual
interpretation can coexist with a shared ‘real world” without
conflict), an emphasis on plurality and mixed research methods
(Mertens 2010:35).

Method/design
Photo-elicitation along with either an interview (semi-structured)
or a survey (long form questions) was used to identify spatial
characteristics that students find beneficial or detrimental as well
as the reasons behind these spatial preferences and needs.

Participants
Tertiary learning institutions that offered design related courses
were identified* and participants were selected to represent a
balanced cross section of relevant fields and years.

Guba and Lincoln (1989) criteria for ethical practice was also
used with the intention of increasing the value that the fieldwork
might have for the participants. These criteria include ontological,
educative, catalytic and tactical authenticity (Mertens 2010) and
are all geared towards increasing participants’ self-awareness (e.g.
their own spatial needs) and enabling them to act on their own
behalf (e.g. change their learning spaces) (Lincoln & Guba 1989).

*See Addendum A for Ethical Clearance and institutional consent forms

**See Addendum B for the full instruments.

© University of Pretoria

Fieldwork

Methodology

Instruments and procedures:
Primary data collection was split into two broad categories, namely
interviews and surveys, the latter being used in instances when
institutions were still exclusively operating online due to lockdown
restrictions. The content and intention were consistent across
both categories however.

In both cases participants were asked a series of questions**
geared towards understanding their preferences and needs related
to learning spaces, as well as why they thought they had these
opinions and how they would change their spaces if they could.

In addition to either the interview or survey, participants were also
asked to respond to a series of images showing a variety of learning
spaces. This method was chosen in order to trigger reactions and
opinions that may not have been obtained with verbal participation
alone and as a means of overcoming discrepancies in vocabulary
,since participants were not architectural students. By responding
to images, participants were able to more accurately articulate
their preferences and since there was a shared point of reference
(the images) potential for misunderstandings notably decreased.
Participants were also far more comfortable responding to images
than speaking in general abstract terms, resulting in findings being
far richer than the interviews/surveys on their own.

Figure 23: Snapshot of fieldwork participants
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Instruments and procedures cont.
Images for the Photo-Elicitation were selected to represent a
wide variety of spatial characteristics (across the respective
spectrums) that are commonly found in learning spaces in order
to receive as rich and varied responses as possible. Spatial
characteristics that were specifically taken into consideration
included:

e Different types of learning activities
e Solitary and group activities
e Various occupancy levels and spatial configurations
e Levels of sensory stimulation and lighting levels
e Different material and colour palettes
e Degrees of connectivity between distinct entities
e Internal and external spaces

Subsequently the fieldwork was intended to find answers to
the following three questions:

1
What spatial characteristics do
participants prefer/ prefer to go without
and how do these spatial characteristics
impact their learning experience

2

What would they change about their
learning spaces if they could?

What do participants think cause them to
have the spatial preference or needs that
they have expressed

Results:
The results from the fieldwork have been divided into three
parts that loosely correlate to the above three questions.

Please refer to Addendum B for further information

Figure 24: Images used in photo elicitation
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1. Connection to Nature

“I would love to work outside, but it is not practical with our
work.” Participant 12.

Biophilia is often considered to be the exception not the rule,

but the frequency with which the above sentiment was noted

by participants opposes this quite vehemently, suggesting that

students are very well aware of the inherent value of being

connected with nature and natural elements while learning and
that they yearn to have that connection.

The great impediment however is the lack of infrastructure outside
(working surfaces, electricity etc.) and exposure to the elements
(specifically sun, glare and wind).

Participants also noted that even just a hint of nature, whether
it be a view, a potted plant or even a material choice had the
potential to improve the atmosphere of a learning space.
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Results Part 1:

Three preference tiers were identified based on how often they were noted:

2. Ownership and Customisability

“It is awesome when | can use my surroundings as part

of the design process, but | can’t really do that in a space

like this [their studio equivalent] where we don’t even

have assigned seats never mind an area that is just mine.”
Participant 19.

For many participants, learning would be improved by having a
designated space for the following reasons:

1
Limit interruptions and reduce reliance on scheduled studio
sessions that don’t necessarily align with peak productivity
hours
2
Provide an opportunity to individualise and actively use
spaces, thus improving work flow and a sense of ownership
3
An impression of privacy and safety that comes from having
a dedicated ‘personal bubble’
4
Limit COVID-19 risks related to sharing spaces and tools

© University of Pretoria

1. Near unanimous preferences
As noted by the majority of participants (75% or more)
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Figure 25: lllustration of near unanimous preferences

3. Interaction Spectrums

“I'm a people-person, but sometimes | just
need to forget about them and focus.”
Participant 26.
S
“I prefer working alone, but good ideas
often come about after talking to someone.”
Participant 31

One of the most intrinsic preferences students exhibited was

positioning themselves somewhere on the solitary/collaborative

working spectrum. However, the vast majority of students also

noted that it was sometimes necessary to work on the other side

of the spectrum in order to achieve a good design. Meaning that

no matter individual preference, participants generally noted that
a healthy design process spans the entire spectrum.



Figure 26: lllustration of secondary preferences

Books and libraries are often
considered to be somewhat archaic,
but even in instances where the
participants  acknowledged that
they don’t use books for learning
often, they still noted that they enjoy
learning while being surrounded by
books.

Libraries or bookshops are also

considered calming and a collection

of books were noted as making

spaces interesting without being
distracting.

As much as students valued flexibility

and the ability to personalise their

spaces, many noted a preference for

spaces that had socially accepted

‘rules’, the classic example being that

one should be somewhat quiet in a
library.

This often went hand in hand with a

preference for being able to intuitively

‘read’ how a space was to be navigated,

used and how one is to behave within
it without blatant signage.
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Lighting is a rather divisive factor

(see part 3 below), however many

participants noted that the lighting

(both quantity and type) found in a

space should be dictated by the type

of learning or work that will be done
within the space.

“Bright light and computer screens just
don’t mix well,” Survey Participant 32.

As noted by the 35%- 75% of participants

As one might expect from students
studying in  Johannesburg, many
emphasised safety and the need to
always be aware of one’s surroundings,
even while one is working or learning.

Subsequently many noted a preference
for visually permeable barriers, floors
that make sounds when you walk on
them and other such mechanisms that
would alert them to other individuals
approaching.

Results Part 1 cont.
2. Secondary preferences
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Sound was noted as having the

power to hinder learning more often

than any other stimuli and jarring or

unwelcome sounds were noted as a

deal-breakers more often than any
other factor.

Sound however, was also consistently
noted as a factor in making a space
feel welcoming and calm, with
only a thin line separating these
impressions.

Functional precedent:
Hyde Park Corner Exclusive Books

The bookshop is used by a wide variety of users as
a study, work and relaxation space, with the tables
and lounge chairs (or bean bags) being consistently
occupied and effectively used as hot desking
opportunities, all while being surrounded by books.

©.1 Ini\/,e,rsj,ty_o_fﬁr_ejnria

Figure 27: Functional precedent - Hyde Park Corner Exclusive Books
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Results Part 1 cont.

3. Spectrum Preferences
For the majority of spatial characteristics no clear consensus or pattern could be identified and the frequency tables below indicate the variety of preferences that were noted by participants.

This diversity supports the initial presupposition of this document that individual students’ preferences are so divergent that a ‘one-size-fits-all’ learning space is not a viable goal.
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Extremely
patterns

© University of Pretoria Figure 28: lllustration of spectrum preferences



Most popular images and why- word cloud & image
random observations that were useful
additional common comments
stats- additional functions

needs of field
additional needs
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Results Part 2:

The following is a snapshot of some of the secondary pieces of information that was obtained through the participants

© University of Pretoria

Figure 29: Preference statistics
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The following are the 6 types of reasons that participants provided to motivate why they think they have the spatial preferences and needs that they expressed during their participation

Neurodivergence
(Including dyslexia, ADHD or
Aspergers)

Neurodivergence uniquely
exemplify why students should
be able to adjust their learning
environment. Amongst other
factors, students highlighted
a tendency towards extreme
overstimulation as well as
understimulation. Some
also noted  various specific
preferences pertaining  to
furniture  configuration and
type that can aid or hinder their
ability to feel comfortable in a
space.

Mental health
(Including social anxiety and
depression)

Participants who noted mental
health as a factor, most often
noted a need to be able
to control the amount and
intensity of social interaction
that they experience. They
consistently also highlighted
the need for break away or
emotional recuperation spaces.

&
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Disability & Health
(Including visual impairments,
injuries and asthma)

Participants who sighted this
reason often noted challenges
with navigability and usability
of spaces, partially due to the
general tendency for buildings
to be somewhat inaccessible
to persons with disability, but
they often also noted colour or
material choices making it more
challenging to use a space than
it needed to be.
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Personality
(Including introversion /
extroversion and shyness)

This reason was noted more than
any other as being the primary
reason for spatial preference
with almost all students noting
a preference for either more
solitary environments or more
collaborative environments.
Similarly a large number of
students noted that feelings of
shyness notably impact their
willingness to participate in
some spaces, causing them to
seek out less challenging spaces
to work in instead.

Past experience
(Including traumatic past events
and previous fields of study)

Several students noted
unpleasant past experiences as
the reason for preferring high
visibility spaces and other such
preferences. Many also noted
previous learning experiences
as influencing what their current
preferences, this was especially
prevalent in students who had
previously studied something
else.

Results Part 3:
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Figure 30: Reasons for preferences

Demographic
(Including culture, religion and
social expectations)

While this was not a common
reason expressly stated by
participants, they would often
motivate their answers with
phrasessuch as ‘It would be rude
if..” (e.g. it would be rude to sit
with your back to someone).
Additionally, cultural practices
were noted a number of times
as affecting how a participant
would use a space, for example
a preference or custom of sitting
on the ground.

It should however be noted that even participants who provided very similar reasons often had marginally or majorly different preferences. As an example, one student with a visual impairment noted a
dislike for bright or white walls as it made it difficult to differentiate between planes, while another student with a visual impairment noted that the brighter a space the better it was. This reinforces the idea
that it is unreasonable to make generalisations about what students would prefer or need, thus reiterating that ‘one-size-fits-all’ learning spaces could never actually fit all, especially in the contemporary
learning environment where a student body is likely to include students across all spectrums.

The overarching conclusion from this investigation is that in order to accommodate as many individual students as possible a learning space needs to provide a wide variety of options that students can
choose from in order to get as good a fit as possible. These learning spaces should thereafter also enable personalisation as a means of ‘tailoring” them to be even better suited to the individuals who are
using them. Unfortunately, both the options to be provided and the degree of persona@qﬁ.ﬁ\,rbwjgﬁ pruaFiably be constrained by what is viable within a space that has an annual user turnaround.



Chapter 3
The Site
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1. Saturation

Figure 31: Existing additional learning spaces

The first criteria required the identification of areas that are
comparatively less saturated in terms of tertiary educational
institution while remaining close enough to benefit from any
potential partnerships that may arise between institutions.
Mapping of existing institutions suggested a number of areas,
in particular the parts of Johannesburg located between the
city centre and the eastern gateway which are notably empty of
formalised institutions.
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2. Catalytic potential

Figure 32: lllustration of catalytic potential

Campuses have the potential to have extensive positive catalytic
effects. If the context of the site is not open to change, much of
that catalytic potential is wasted (Raworth 2017). Subsequently
it is vital to identify an area where the introduction of a campus
will have the greatest chance of affecting positive change and

ultimately having a positive reciprocal relationship.
© University of Pretoria

Site Selection Criteria
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3. Accessible

Figure 33: Illustration of passive exclusion

Tertiary education has an unfortunate legacy of being associated
with exclusivity and gatekeeping that is in the process of being
overhauled at many institutions worldwide and in SA. The location
of a campus however, is often very complicit in this impression of
exclusivity. As such it became vitally important for the site to be
located in a context that was physically, economically and socially
accessible to all students who would be inclined to study there.
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4. Future [Sub]Jurban Development

‘Suburban spraw!’ has, over the last couple of decades, become
something of an umbrella term for everything deemed wrong
with modern cities (from low density and service instability to
limited passive surveillance and the death of the ‘ballet of the
street’ (Jacobs 1961:50)) and often this accusation is justly
levelled at suburbs (Kara 2014). But as much as contemporary
designers would love to flatten suburbs and build good urban
spaces instead, the truth is that it is not an option since there
are simply too many of them in our cities and they are far too
ingrained into too many people’s worlds to just be eradicated.

Instead we need to consider ways in which we can work with

suburbs and their inherent characteristics in order to improve

them and create healthy [sub]urban areas in their places through
the use of healthy appropriated urban principles.

This is fully in line with Johannesburg’s 2040 spatial development

framework as it is geared towards developing a compact

polycentric urban form (City of Johannesburg 2016) which rely

on having a network of urban nodes with healthy [subJurban
zones surrounding these nodes.

It was subsequently elected to locate the site within a suburban
context with the intention of investigating [sub]urbanisation
through the project.
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Figure 36: IPCC’s Vulnerability assessment framework

© University of Pretoria

5. Reducing Climate Vulnerability

Our world finds itself in the middle of an environmental crisis

and itis no longer just optional to take this into consideration

when designing. In truth both our societies and economies

are nested subsidiaries of the environment and it is in our

best interest to mitigate and adapt to the coming changes as
best as we can.

Thus | believe it is an ethical imperative for environmental
considerations to be integrated into every design even if it is
not the primary focus of the project.

Consequently it was vital that this project be geared towards

reducing climate vulnerability, using the metrics set out by

the IPCC (2012)regardless of where it was located. Locating

the project in a context that was more climatically vulnerable

however, would facilitate deeper investigation into

contextually appropriate climate adaptation and mitigation
strategies (Benyus 1997).

To further reinforce these approaches was the intended

use of biophilic design, with the intention to cultivate

a relationship with nature, as it can be argued that a lack

(or progressive loss) of connection, respect and reverence

towards nature lies at the heart of our environmental crisis
in the first place (Van der Ryn 1996).

Figure 37: Green design principles
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Selected Site

Page 34

At an intersection of these criteria one finds Bertrams, alternatively known as Bezuidenhout (Bez) Valley, a suburb located just east of Johannesburg’s CBD. Bertrams was established in 1889 in order

to provide working class housing for the evolving metropolis and is characterised by 495m?2 sites onto which comparatively modest houses were built during the turn of the century (Rule 1988) but has
continued to be a thriving residential and industrial pocket nested between the two ridges.

Figure 38: Location of site

© University of Pretoria
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Figure 40: Environmental macro site analysis
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Bertrams Heritage
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Figure 41: Historical macro site analysis
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The Makers Valley Collective

N
[42]
(9]

8

Bertrams is also the home of the Makers Valley Collective, a collection of businesses, NGOs and other interest groups that have banded together to share and capitalise on resources while finding strengths.n

in numbers (Victoria Yards 2019). The collective includes Nandos’s head office, Victoria Yards and Skills Village, to name but a few of the 20+ members (Makers Valley 2019). What they have in common is

that they value social and creative enterprise which they try to cultivate by giving makers and creative entrepreneurs the resources and networks they need in order to succeed and to collectively contribute
to a holistic wellbeing economy in the Bertrams area, which they have been steadily making progress towards since their establishment in 2018.

The members of the collective are all loosely located around The Makers Way (Makers Valley 2019) which is a movement spine that stretches from Ellis House (next to Ellis Park Stadium) to a public park in

the heart of the valley which straddles the Jukskei River. This spine serves as an anchor for the social, creative and economic activities that form part of the collective. Unfortunately, this spine is currently
woefully underutilised and underdeveloped, existing in name but not in practice, where it could be an incredibly valuable tool for both the collective and the community.

© University of Pretoria

Figure 42: The Makers Valley Collective



Strengths

Physical location
Green spaces
Mixed use
Relaxed atmosphere

Density (fringe)
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Bertrams SWOT Analysis

Weaknesses
People live there but work elsewhere
Inactive street edges

Polulation is mostly lower income resulting in limited buying
power

The valley causes temperature fluctuations
Service interruptions

Underutilisation of makers way, with one hardly ever even being
able to tell the way is there from the outside

Opportunities
Many migrants and multi-generational occupants that
result in a combination of stability and constant refreshing
of the population
Wide age and demographic spread
The area has a history of making, trade and craft
Many old buildings & houses have remained largely authentic

(with some minor alterations), giving area both distinct
identity and value

© Universitly of Pretoria

Threats

Cyclical activity throughout both the
day and the week

Introspective  enclaves such as
Victoria Yards that face inwards and

give no hint that its there

Dereliction

Figure 43: Bertrams SWOT analysis
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Phase 1
Project as proposed in this
document

Phase 2
Financial injection into the
area, specifically relating to
students living in the area
as well as supporting local

businesses
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Phase 3
Social and socio-spatial
improvements (park
infrastructure and public
facilities such as waiting
spaces, water and electrical
points)

Phase 4
Potential expansion of the
campus to include other fields
and to partner with the Skills
Village

© University of Pretoria

Phase 5

Partnerships with other

members if the Makers Way
as well as improving the street

scape
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Figure 44: Overarching, phase impact on the area

Phase 6
Contributing to the general
wellbeing economy of the area
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Micro site analysis

Figure 45: Focused site analysis
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Chapter 4
[Explorative] Design Development
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From the theory reviewed, the fieldwork and the site analysis the following were identified as non-negotiable requirements, principles or intentions that distinctly needed to be included and addressed
within the project:

Approaches

1
A variety of spaces

2
Active [work] spaces

3
Customisable spaces that facilitate
ownership

4
De-siloed

Findings

1
A variety of spaces

2
Biophilia

3
Customisable spaces that facilitate
ownership

4
Different types, characteristics and
features in spaces

5
Sensory sensitivity

Context

1
Culture of making

2
Honour the valley morphology,
especially regarding the river and slope

3
Project functions outwards and activate
the edge

4
Remain true to the inherent [subJurban
characteristics of the context

© University of Pretoria

Programme

Figure 46: Project non-negotiables

1
The three core functions of solitary,
interaction and making

2
Allow for user overlap

3
Induce feelings of safety and privacy
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Step 1

The intention with this initial exploration was to identify mutually beneficial opportunities, where the site could benefit from hosting a specific function while the function would benefit from being located
on a specific part of the site. This lead to a number of relational diagrams that in turn we combined with the requirements set out on the previous page to start deriving potential massing responses.

Maquette

© University of Pretoria Figure 48: lllustration and maquettes from step 1
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Step 2

Reaction 1
Options tended to be extremely high mass, with more extensive
open floor planes as would often be found in large open plan
studio spaces and seas of cubicles. It was subsequently concluded
that this would not be in line with the intentions of the project,
since it would severely limit the students’ abilities to customise
their spaces and the way they use it.

Reaction 2
As much as the open floorplans would limit customisability,
it would also notably inhibit the potential for providing every
student with a sufficient connection with nature, while also
ensuring that the plants can remain healthy and happy with little
to no excessive maintenance as is often required with indoor
gardens.

Figure 49: lllustration and maquettes from step 2

In response to the above reactions, the process of generating form was flipped in this iteration, starting with the requirements of an individual student’s workspace and working backwards from there.

As discussed previously, equal # the same, as such it is argued that the individual learning pods ought to have a set of core parameters (e.g. size, structure and basic material palette) that will remain
consistent for all students. Over these base parameters however, a student would be able to personalise the space in terms of how it is decorated, how it is used, how open or closed it is to other students,

the lighting quality and even comfort factors such as temperature.

The reasoning behind this response is to give every student the greatest possible freedom for individualisation while also enabling a yearly turnaround. Similarly the consistent parameters is intended to
limit the risk of one individual student’s preferences encroaching on or affecting another student’s experience or ability to personalise their space. Lastly, by having a student individually take ownership of a
small spatial pocket (rather than a shared ownership of an entire studio as is most often the case), it increases the chance of every student customising their space as it is infinitely less intimidating to make

a spatial change that will only affect themselves than to make a charf@&ohersitygfiPa¢feria everyone (inadvertently feeding into the second motivation above).
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Step 3

Page 45

Reaction 3
There was an insufficient mediation between the pubic and private spheres, which was only reinforced by the high mass, blunt edge.
This iteration would have also needed to rely heavily on active access control, where it would have been preferable to predominantly
use passive access control as a means of making the building seem more accessible and friendly

Figure 51: Formal precedent - 7th Street Melville, Johannesburg

In both precedents privacy and access thresholds are created by staggering access points and having different types of passive
‘surveillance” at each point. The premise of this approach is to subtly dissuade entry by persons who do not have an actual reason
for entering (whether innocently or malevolently) rather than having hard, defined barriers. Subsequently this approach cultivates a
much healthier relationship and mediation between the public and private realm, where persons within a building or space can feel

Figure 50: Formal precedent - Breezeblock Cafe safe and secure, while those outside it do not feel like they are being forcefully kept out

Passive access control however, does not adequately address concerns regarding safety (both for students and their property as well as the building itself) during turbulent events such as riots, as
occurred in the Bertrams area during this year. As a result it remain@dJniveisityfof Risteriato be a means of cutting off access to the campus if it was required.



1- pod string
The conclusion was reached that a
string of pods would be the most
effective way to deliver on the
majority of these critiques levelled
at the pod as an island iteration
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Step 4

Reaction 1
In its current configuration the scattering of pods
would either be highly exposed or would require
extensive and likely overbearing enclosure in
order to ensure the comfort of the users.

Reaction 2
The amount of space required to execute this
option would have been extensive (likely even
exceeding the available space) and would have
run the likely risk of the pods ‘sprawling” across

Reaction 3
This iteration errs on the side of catering to
those students who distinctly prefer solitary
spaces while not leaving many options for those
who are more extroverted.
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the site, leaving little room for nature to breath.

Reaction 4

There is also a lack of synergy and sympathy between the individual pods and the more collaborative and public spaces (interaction spaces, workshops

2- rectilinear iteration
The layout that was explored limited the potential
for variation as the pattern was extremely regular
and the inherent angularity imparted a feeling
of rigidity (especially to the in-between spaces)
which stood in contravention of the intentions of
the pods and the intervention in general.

There was also a recurring concern that these in
between spaces would not be comfortable due to
both the scale and the degree of solar exposure.

and public edge specifically).

3- organic iteration
In order to alleviate this rigidity, several configurations were
considered that introduced organic geometry.

The problem with the use of organic shapes in this instance was
inconsistency in how room, furniture and even services would be
shaped, meaning that nearly everything in the building would have
needed to be custom made and would have required individual
detailing in many cases. While several items in the previous and
subsequent iterations would still need to be custom made, it was
concluded that any benefit derived from organic shapes was not
outweighed by how infeasible it would be.

Similarly, the use of organic shapes notably decreased the
viability of ensuring that every student has an equal space as the
quantification of usable and useful space would have become

© URR/aSiy Br@reieagplicated than in the straight counterparts.

Figure 52: lllustration and maquettes from step 4

4- diagonal
As a mediation between iteration two
and three diagonal angularity was
investigated, where straight strings of
pods were used but at odd angles.
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Reaction 1 Reaction 2 Reaction 3
Diagonal strings of pods had the potential to The diagonalstrategy was strictly contained within  The diagonal strategy had not been investigated
deliver on all the requirements set out for the the boundary of the building and the building was
individual spaces, however there remained a notably unsympathetic to the sidewalk and public
disjunction between the individual spaces and sphere it implied.
the shared spaces.
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in section yet, nor how these pod strips might
interact vertically.

Reaction 4
There was at this point no rationale as to why the strips were placed the way they were.

Figure 53: lllustration and maquettes from step 5

The Bertrams block size is quite notable, meaning that if
the building edge was to be straight, with no undulation or
interruption, it would likely feel too long and too intimidating,
resulting in it being used less often and with limited positive
effect, thus variations were investigated where the building
edge steps out or recedes to create usable nooks, short

stepped back promenades and other functional pockets. o .
© University of Pretoria
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4th diagonal & s

Step 6

Reaction 1 Reaction 2
The building had become ‘functionally diluted’” In an attempt to order the building, functions
with functions spread out over too much area had inadvertently been placed into silos, such
and too far apart to have meaningful, mutually as placing interaction spaces in a completely
beneficial relationships between them. separate building.

Reaction 4
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Reaction 3
In the latest iteration the river had become a
private space in order to increase safety for the
students moving between the two sides of the
river, even though it has notably more social value
as a public thoroughfare than as a private enclave.

After subsequent iterations and discovering additional informants, there were a number of functions that were no longer located in the most mutually

beneficial parts of the building.

Opportunity {or
mutually beneficial
relationships
between functions

© University of Pretoria

Figure 56: lllustrations and maquettes from step 6
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Step 7.1

Speculate Build
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Repeat

Figure 57: lllustrations and maquettes from step 7.1

While this maquette started the process of breaking down
the scale, it was not doing enough and it was thus elected to
further break parts away and let the internals spill out

© University of Pretoria
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Step 7.2
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Reaction
There is no denying that having a fully idiosyncratic learning space would be ideal. One can also however, not deny that within a learning institution, such as the one being proposed, it is not viable for the
spaces to be fully idiosyncratic since there is a yearly turnover of students. Students’ preferences, furthermore, also fluctuate and depend on a multitude of informants, both within and outside of the
learning experience. Not to mention that preferences could be different for different parts of a learning process and would thus change over the course of hours, days or weeks.
Based on these fluctuations it was determined that it would be better for students to be in control of how spaces change, but for there to be overarching parameters that remain consistent.

Subsequently there are three steps in the individualisation process of the individual pockets:

Sensory heuristics will be used to distort
students’ perspectives of the spaces. As noted
previously there will invariably be some spatial
characteristics (pertaining to the structure for
example) that cannot be changed by individual
students. By putting these characteristics in
contrast or in combination with others however,
students could be lead to experience them more
favourably than they might have found them

Figure 59: Sensory Heuristics

Pockets that are located in different parts of the
building will inherently have different properties.
A student would thus be able to choose a pod that
has the characteristics that in general suit their
preferences better. These characteristics include
level of solar exposure, sound, proximity to the
ground or other functions and even the materials
used.

Figure 60: Variation by virtue of where a pocket is

Lastly, students would be able to cosmetically adapt

the space to suit their needs. This specifically

pertains to reconfiguring furniture items, sliding

elements around and introducing decoration at

their discretion. All of these changes ought to be
extremely easy to achieve

Figure 58: © University of Pretoria , y
Illustrations and maquettes from step 7.2 Figure 61: Adaptability of pockets



It was noted that populating the entire edge would introduce a massive increase in small businti T Step 7.3
close proximity to each other (the proximity to Victoria Yards should also be kept in mind in addition to the

many small business that populate the area). While this could have a number of benefits, it is speculated
that there is a high likelihood that it would actually negatively affect the businesses in the surrounding area
as Bertrams is not big enough to support that many small businesses on its own (even with an influx of
students) and it would not be feasible to expect visitors to make up the difference. Thus it was elected to
only populate some sections of the building’s edge. This also introduced the secondary benefit of making
it possible to have parts of the building (specifically the makers’ spaces) visually accessible to the public and

enabling a continuous visual interaction between the two spheres.
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Figure 62: Maquette of Step 7.3

This approach employs many small changes all approaching shared goals from
different angles to limit risks while increasing the chance of finding viable solutions.
This approach has three distinct benefits:

1. It results in slow but steady improvement over time with fewer
vulnerabilities. If the implementation is thus interrupted, progress made will not
be undone as every change was done independently.

2. The small scale makes the approach dynamic, able to adapt quickly when o
new information arises or the situation changes. W 0%
3. Itis comparatively easy and cost effective to implement, even retroactively. ?(
Figure 63: Strategic precedent - Safe-to-fail experiments \}\\0\'\0

Figure 64: Formal precedent -Storefront for Art and Architecture

© University of Pretoria



This however implied an opportunity to

reconsider the vertical experience,

with

specific reference to the ramps as well as

visual access from sidewalk.
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Step 7.4

Reaction 1
Acoustic challenges and problems would remain
a notable concern as long as the workshop
atriums remained open to the surrounding areas
as absorptive material on balustrades and other
surfaces would be insufficient to kerb the impact of
workshop sounds. This problem also applied to the
extensive use of glazing elements to separate the
spaces since glass is not a sufficient sound insulator
at the extent that would have been required.

Reaction 2
In order for the workshop to be flexible and adaptable
over time, services need to be both accessible and
adjustable with ease. It was thus concluded that
suspending services from the roof structure would
be the most advantageous. This however would
notably impede views from upper floors.
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Reaction 3
Both workshops would be constantly
producing fumes or odours as well as
airborne particles such as sawdust. It
was highly desirable for the rest of
the building to remain free of these
contaminants.

Subsequently it was elected to place a barrier between the workshop spaces and the interaction
spaces with strategic glazed apertures to maintain visual connectivity even if it is not to the extent
previously expected.

The Artist Asylum is a
community fabrication

centre that empowers individuals
to give form to their ideas and to
promote the teaching, learning and
practice of fabrication. Strength in

numbers.

Figure 65: Functional precedent - The Artist Asylum

© University of Pretoria

Figure 66: Illustrations and maquettes of step 7.4
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Project focus area

For the purposes of this dissertation it was elected to focus on the area indicated as

it includes all the types of spaces as well as the public/private interface that is being
proposed in this project.

Figure 67: Project focus area
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Chapter 5
[Detail] Design Development

© University of Pretoria
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Courtyards:
Provide a connection with nature and
aid in improving comfort within the
building.

Strong vertical connection while being
nested amongst the building and thus
being amongst learning.

Makerspaces:
House workshops where students and
community members can practically
learn and make.

Enclosed but not encased to give the
impression that the space is for, and
open to, everyone. Consequently it is
the intention for the space to feel light
and open to facilitate this connectivity.
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Interaction spaces:
House enclaves and infrastructure
where students can meet and discuss,

both formally and informally.

Highly —active and energising to
encourage interaction. Subsequently
the architectural language of the spaces
are a mediation between those of the

indgyighigbrRg epPkasiRACeS.

Architectural languages

Individual spaces:
Individual pockets where students can
work in a solitary manner, or engage

with theory.

Provide a safe and private space for
students to feel safe in. As such the
individual spaces need to feel sturdy
and secure while being nested in the
earth to lend a feeling of stability.
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Figure 68:
Overhead view
of step 8

Public spaces:
House economical, social and cultural
functions that the public can enjoy
and create overlap with students.

Figure 69:

Five types of
spaces with five
architectural
languages

Invite public (especially community

members) into the institution and

encourage cross-pollination between
the public and private spheres.



Courtyards

Makerspaces

Interaction spaces

© University of Pretoria

Working across physical spectrums

Figure 70: Material Spectrums

Individual spaces Public spaces
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Courtyards

Makerspaces

Interaction spaces

© University of Pretoria

Working across experiential spectrums
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Figure 71: Experiential Spectrums

Individual spaces Public spaces



Big changes to the
space is possible, but
only by consensus of

the majority of
users

The space can be
changed and almost
entirely
reconfigured, but it
would be a longer
term commitment

Courtyards Makerspaces Interaction spaces I

BTttt e

© University of Pretoria

Working across physical spectrums

The individual who’s
pocket it is, is the one in
control of the look

and feel of that
specific pocket (over
and above having chosen it
in the first place

The pockets have some
fixed parameters, but
and individual can make
many small, easy
changes whenever
they feel inclined to
do so

dividual spaces Public spaces
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Courtyards

Makerspaces

Interaction spaces

© University of Pretoria

Material Palette
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Figure 72: Material Palette

Individual spaces Public spaces
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AT HMEATHIHR Courtyard Enclosure
Throughout the design development the exposure or enclosure of
the courtyards has been a recurring pivot point, as both a factor
that has far reaching implications on the rest of the building as
well as posing a unique technical challenge.

Ultimately it was elected to cover the courtyards in order to  QObjections to option: 4D truss however Objections to option:
ensure that they are usable all year and to allow the individual ~ Sealing the building has potential, ’ Nf'f(rg complicat)ed joints I& parametrics

) . Transparency while maintaining comfort i i ig expensive) material consumption
pod strips to have open walkways, which would not have been 3 y g especially regarding

Additional structures for span & geometry Ineloquent in relation to geometry

viable if the courtyards had been exposed. load tracing

Subsequently it was determined that the method of enclosure

Passau State Library

Enclosuresneeds to:: © g
. Keep heat out in summer while letting it in in winter
. Allow lightin

. Provide protection from the elements
. Span up to 25m

. Navigate the triangular geometry
. Be easily maintained

. Be fully manually operable

N o U s WN

Figure 73: Cotirtyard enclosure requiréments Figure 74: Courtyard enclos@=\gniversityrof Pretoria



This 4D truss was elected as it delivered a best-of-both solution. It

would enable the courtyards to be fully enclosed while facilitating

a connection with the sky. It would also be interesting while not

dominating and it would be functional while appearing to be
sculptural.

Figure 76: ETFE Internal structure
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Enclosure as a 4D truss

Figure 75: Courtvard enclosure as a 4D truss

The roof sections that face North can be opened manually to allow
solar ingress and ventilation as require by the building during various
points of the day and year.

Three layers of transparent ETFE sheets with internal UV webbing (as
illustrated above)as per the pattern indicated on the Northern
Elevation

50x100 steel rectangular hollow section primed, painted with
insulative foam paint before being painted matte black paint finish.
These web members are welded to the 50x100 hollow section frame
elements, to create a triangular truss structure. The angle between
web members are not to exceed 60°.

ETFE frame system as per manufacturer specification. The
frame is to align with the SHS webbing when the roof section
is in the closed position.

25x200mm steel hinges pop riveted to the RHS

Insulative polysulphide bead to be installed between the ETFE
frame and the RHS

Detail 5.3 - Courtyard roof
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During the

exploration of this 4D truss however,

its capabilities as a portal frame was
investigated, which subsequently lead to
the adaptation of the system to act as the
northern enclosure of the workshop spaces.

A secondary benefit of

the 4D truss was a subtle

similarity to the saw tooth,

industrial roofs found in

Bertrams, while maintaining
its ideation identity

Figure 78: Saw tooth industrial roofs as found in Bertrams

Figure 79: Maquette
investigation of triangulation
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The Maker Space or Workshop ©

oo
©
a

Figure 80: Workshop material palette



Concurrently the Makerspace was being formalised to form the literal and figurative

core of the building, being the one space that is shared and used by all students while

also being the space that all movement passes through at some point, thus acting as
a spindle point in relation to which the other functions are arranged.

These makerspaces are also the primary meeting point between the community and

the student body, as the makerspaces will be open to the public and especially to

the community, which is already in the process of cultivating a culture of making (as
discussed in the section on the Maker’s Valley Collective).

Under the canopy of “makerspaces”, a number of more specialised workshops are

proposed, each with their own distinct technical and spatial requirements. These

include woodworking, steel and specialised artisan spaces such as pottery, CnC (e.g.
3D printing), painting and so forth.
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Figure 81: Workshop layout and workflow

Figure 82: Variety of workshops within the building
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Due to the variety of makers that would be using the space, as

well as the constant development of technology, the workshops

needed to be highly flexible and capable of changing quite
extensively in a very short period of time.

Subsequently the services needed to be equally flexible. It was

thus elected to suspend all the services from the portal frame

structure to ensure that the services would never dictate the

layout, use or the type of machinery that could be included in
the workshop.

Pulley systems were also incorporated into the suspension
system for the same reason
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Figure 83: Service matrix

Figure 84: Layering of services
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Workshop Edge

Figure 85: Workshop section

Figure 86: Workshop enclosure details
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Figure 87: Workshop structure meeting the ground details
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Figure 85: Workshop section

Figure 88: Workshop ramp detail
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200mm interval reflective, grey widespread roof sheeting
Insulation foil with @ minimum overlap of 250mm.
Separate sections of foil is to be layered over the RHSs.
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Sheet joints to be covered with Gyproc RhinoTape.

o
R
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50mm Isover Aerolite thermal insulation is sandwiched
between the fiber board and the acoustic board
35mm white, flat Open Cell Melamine Acoustical Foam
F boards resting in edge brackets, as per manufacturer
specifications, that have been welded to the RHSs
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Flutes of the widespan roof sheeting is to run parallel
to the top most web member (the RHS indicated) in
order for the frame flashing to sufficiently cover it.
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The top most web member is a 50x100 steel rectangular
hollow section, painted with an insulative foam paint,
before receiving a matte black pain finish. These web
members are welded to the 50x100 hollow section frame
elements, to create a triangular truss structure.

20x50mm galvanised steel wedge flashing to be fixed to
the top most web member (the RHS) to secure the roof
sheeting. The gap between the flashing and the sheeting
gﬂ; / is to be filled with grey insulative polysulphide sealant.

- Three layers of either 40% translucent or transparent
/ ETFE sheets as per the pattern indicated on the
[ Northern Elevation

| 50x50mm steel square hollow section web members,
/ painted with an insulative foam paint, before receiving a
\ | matte black paint finish. These web members are
/ welded to the 50x100 hollow section frame elements, to
| create a triangular truss structure. The angle between
/ web members are not to exceed 60°.

(J ETFE frame system mounted onto the 50x50mm
| SHS with an insulative polysulphide bead
separating it from the webs

50x100mm galvanised steel downpipes mounted onto the

|
{ vertical RHSs after they had been painted to prevent
\‘ cathodic reactions.

, Three layers of either 40% translucent or transparent
| ETFE sheets as per the pattern indicated on the
/ Northern Elevation

ETFE frame system resting on a black insulative

) polysulphide bead that separated it from the
brickwork underneath

Top layer of brickwork to be on edge and to extend
over the retaining wall

340mm wide concrete retaining wall with single
brick skins on either side as permanent

shuttering

DPM layer is to wrap around the concrete retaining
wall and extend below the fibre concrete floor
layer. Overlap to be no less than 200mm or as
required by manufacturer

22mm fibre board sheets that rest on the SHS web members.
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Detail Section E (Valley)

100mm galvanised
steel mountain
flashing.
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Detail Section F
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200mm gal d steel valley flashing that is
also to function as a gutter.

200mm interval reflective, grey widespread

roof sheeting.

Insulation foil with a minimum overlap of

250mm. Separate sections of foil is to be layered
over the RHSs.

22mm fibre board sheets that rest on the SHS web
members. Sheet joints to be covered with Gyproc
RhinoTape.

50mm Isover Aerolite thermal insulation is
sandwiched between the fiber board and the
acoustic board

35mm white, flat Open Cell Melamine Acoustical
Foam boards resting in edge brackets, as per
manufacturer specifications, that have been welded
to the RHSs

50x100 steel rectangular hollow section primed,
painted with insulative foam paint before being
painted matte black.

50x50 cold rolled steel C-channel welded to the
bottom of the RHS before being primed and
painted matte black. This channel is to encase the
service pulley system.
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\“b.

X

i)
e T

50x100mm galvanised steel downpipes mounted onto the
vertical RHSs after they had been painted to prevent
cathodic reactions. The bottom of the downpipe
terminated with a 45°flap that rests on the sill bricks below
to ensure that rainwater goes into the planters below

COROBRIK Firelight Satin Sill Brick 1 is used under the
gutter outlet instead of on-edge bricks.

10mm black silicon sealant is to be installed
between the RHS and the mortar to act as

expansion joint

The area around the 50x100mm RHS is the be filled
with mortar to the same level as the surrounding
brickwork

300x150x4mm steel footplate that is installed over a
10mm grouting and fixed to the concrete footing
with four 16mm chemical anchors.

340mm wide concrete retaining wall with single
brick skins on either side as permanent

shuttering

DPM layer is to wrap around the concrete retaining

wall and extend below the fibre concrete floor
layer. Overlap to be no less than 200mm or as
required by manufacturer

Detail 1.1 -Workshop Perimeter
1:5 @ Ao
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Standing as the counterpoint
for the makerspaces, which are
active, bustling and interactive,
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Individual Pockets

are the individual learning pockets 4~ pgckets located in different parts of the building will inherently have different properties.

A student would thus be able to choose a pod that has the characteristics that in general suit their preferences better. These characteristics include level of solar exposure, sound, proximity to the

or ’'student offices’. The pockets’
fundamental purpose is to provide
students with a spaces where
they can learn on their own terms
by being able to choose and
subsequently adjust the pockets to
suit their needs on an ongoing basis.

It should however be noted that all
the pockets share the same basic
parameters in terms of size (both
the pocket itself and the built in
elements) and amenities provided. While the argument can
be made that students from different fields require different
specialised features within their pockets, it was elected not to
integrate these differences in order to leave as much room for
flexible interaction as possible. With the liquid core approach in
mind, it was determined that if the pods were to be specialised
to more uniquely suit different fields, then the author would
effectively be deciding which students would be sitting next to
which other students, and this would severely limit the potential
for cross-pollination and the resulting enrichment of the learning
experience.

Subsequently, idiosyncrasy was achieved with the three methods
previously outlined

Figure 89: Individual pocket neighbours

ground or other functions and even the materials used.

2. Sensory heuristics can distort students’ perspectives of the spaces

. As noted previously there will invariably be some spatial characteristics (pertaining to the structure for example) that cannot be changed by individual students. By putting these characteristics in

contrast or in combination with others however, students could be lead to experience them more favourably than they might have found them otherwise.

© University of Pretoria

Cork on its own may feel hard, but in

contrast with terrazzo it feels much softer

Figure 90: Individual pocket variations
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@ wweas: 3. Students can cosmetically adapt the space to suit their needs.

This specifically pertains to reconfiguring furniture items, sliding elements around and introducing decoration at their discretion. All of these changes ought to be extremely easy to achieve

Figure 92: Folding table

Figure 93: Sliding, tinted Figure 94: Sliding, acoustic dividing partitions
windows and sliding louvres

© University of Pretoria Figure 95: Movable suspension rails
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Figure 96: Storage boxes functioning as partitions and seating

Figure 97: LED light strips, phone controlled with RGB capabilities

© University of Pretdtiaire 98: Sliding pin-boards that function as dividers
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Figure 99: Individually controlled comfort settings



As a means of assisting in wayfinding, different floors” material palette is

adjusted to reinforce the impression of the floors specifically in relation to

the amount of light that would tend to enter that floors. As such the lower

floors are to be furnished with darker tones of the materials used where
higher floors will be lighter
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Figure 91: Individual pocket
material palette



SECTION B: DETAIL SECTION OF AN INDIVIDUAL POCKET

Figure 100: Individual pocket section
1:10 @ A3 © University of Pretoria
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Acting as the literal and figurative
intermediary between the
makerspaces and the individual
pockets are the interaction spaces.

These spaces are set to fulfil a
myriad of purposes from providing
break away spaces where students
can work (or relax) if they are not
finding their individual pockets
conducive at agiven time to formal

presentations.

They are alsointended to facilitate ‘unanticipated interactions’ between
individuals while simultaneously providing spaces for planned group
interactions and discussions at various scales of size and formality. As
such the spectrum of interaction spaces are required to range from
small and casual to comparatively large with a capacity for formality.

As much as the functions are an intermediary between the individual

pockets and the makerspaces, so is the architectural language used

with most if not all of the spatial characteristics also standing as a
mediation between the other two.
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Figure 102: Availal® Wniversity op Pretorigies

Interaction Opportunities
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Figure 101: Examples of interaction opportunities
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Figure 103: Interaction section
© University of Pretoria

Figure 104: Interaction material
palette
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Figure 103: Interaction section
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Interaction Details

Figure 103: Interaction section

|—— 32mm sanded and sealed hardwood countertop, attached to
\ the bracket with steel screws.

|—— 400x20x3mm steel bracket, primed and painted matte black,
‘ welded to the flat bars.
\ |=— Stainless steel wire twilled pattern mesh, fitted between the
\ flat bars with 20mm mesh clamps that in turn are welded to

the flat bars.
|~— 20x3mm steel flat bar, primed and painted matte black, acting
i l as vertical support for the fall protection, @600mm c/c (to
correspond with the SHS below it)

excavated from the site as the aggregate.

Black oxide powder colouring is to be used as colourant for the

\ cement mixture, where the Lower Ground floor is the darkest and
the Second floor is the lightest

/» 40mm cast in place terrazzo using sandstone and slate that was

70x70x3mm steel angle, primed and painted matte black, is

o - ot ) welded to the outside edge of the SHS to act as trim for both layers
S < I ‘-“-‘-‘\ = ““‘“‘"‘\ 22mm fibre board is installed over the SHS. The underside (soffit)
surface is to maintain the fibre board finish and be sealed with
‘ Plascon Woodcare Water-Based Interior Varnish or similar

Two 30x30x3mm steel angles are to be installed back to back
(forming an upside down T shape) where the fibre boards end and
these are to run perpendicular to the SHS

!

50x50 steel square hollow sections, primed and painted matte
black, welded to the RHS @ 600mm c/c. Ends to be closed off with
asteel end cap

Silicon bead expansion joint, recessed on top of the SHS

100x50 steel rectangular hollow section, primed and painted matte
. | black, welded to a 200x200 square steel plate that is fixed to the

B Interaction Floor Edge Detail concrete column with 816mm chemical anchors.

22mm hard wood flooring (colour grade to match the ground floor
pockets)

Acoustic timber floor underlayer by Ecolay or similar

Sound barrier membrane

(AXEKANARLKARARLRARARS T R\ R\ A\
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¥ 22mm chipboard that is fixed to the joists with screws with rubber
washers between

" Sound barrier membrane

J=—————————————— S0x152mm timber joists resting on the sound clips

75mm expanded rockwool is to be installed on the walls, floor and
ceiling of the cavities.

20mm floor vibration (sound) clips

The same set of layers are applied to the walls and ceiling, only
with the hardwood exchanged for 35mm white, flat Open Cell
Melamine Acoustical Foam boards resting in edge brackets, as per
manufacturer specifications.

The 50x152mm timber joists is also used to contour the room for
optimal sound reflection, in order to avoid parallel planes

Figure 105: Interaction details C. Sound Booth Detail whenever possible.
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Circulation Details
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While the architectural languages of the interaction and individual spaces are distinctly and intentionally different, the boundary between the two is seldom starkly defined, as there should still always be a
continuation between the two. As such the circulation routes throughout the building is treated consistently.

As such the strategy use in the
circulation spaces is one where one
characteristic stays the same while the
rest changes. For example, when the
walkway transitions from the individual
to the interaction sections, the floor
finish remains the same, but the ceiling
height changes, the material of the fall
protection changes and even the sound
one’s own foot makes on the floor
changes. Yet the consistent element
ties the two together.

Detail 3.3 -Floor Transition from Interaction to Individual
15 @A3

Interaction Spaces

22mm fibre board is installed over the SHS. The underside ————
(soffit) surface is to maintain the fibre board finish and be sealed
with Plascon Woodcare Water-Based Interior Varnish or similar
Silicon bead expansion joint, recessed on top of
the SHS
|

Individual Pockets

40mm Brass straight edge trim that is fixed to the
substructure prior to the terrazzo being cast

40mm cast in place terrazzo using sandstone and slate that was
excavated from the site as the aggregate.

Black oxide powder colouring is to be used as colourant for the
cement mixture, where the Lower Ground floor is the darkest and
the Second floor is the lightest
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50x50 steel square hollow sections welded to the RHS @ 600mm c/c. Ends
to be closed off with a steel end cap

100x50 steel rectangular hollow section welded to a 200x200 square

steel plate that is fixed to the concrete slab with g16mm chemical
anchors.

© University of Pretoria

——— 255mm concrete slab. When exposed the soffit is to be painted a
white satin paint such as Plascon 04-A2-3, or similar

Figure 106: Circulation spaces
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Interaction Spaces |Individual Pockets

10mm rebar is spot welded to form a 4D triangulated pattern
that is consistent with the roof. All ‘valley’ points are to be
next to the walkway and the railing should be side fixed to the
concrete at these junctions.

Where the railing is adjacent to interaction spaces the rebar is to be painted grey
Where the railing is adjacent to the individual pods the rebar is to be painted
with a rust effect solution

Individual Pockets

50x70x6mm MS angle brackets

3mm mastik joint (under) between MS
bracket and the concrete slab.

L M16 chemical anchor fixing holes
/ M16 holes where the vertical rebar element

can be inserter prior to welding it to the
bracket and having the side elements welded
toitinturn

Interaction Spaces

50x70x6mm MS plate

3mm mastik joint (under) between MS
bracket and the concrete slab.

M16 chemical anchor fixing holes

M16 holes where the vertical rebar element
can be inserter prior to welding it to the
bracket and having the side elements welded
toitinturn

il I _ I

_

Detail 5.4 -Fall Protection
15 @ A3 © University of Pretoria
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work Variation 1 - Concealing the Structure:

work extends down past the concrete slab and down to
ocket below

/ariation is used where the pocket is not protruding and

e another pocket is located below and a walkway above.

Detail 5.3 -Revealing and Conceiling of the Structure
1:5 @ A3
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Brickwork Variation 2 - Concealing the Structure:

Brickwork extends down past the concrete slab and to a
75x75x6mm continuous galvanised steel angle that is bolted
to the slab

This variation is used where the pocket is not protruding and

where another pocket is located above and a walkway below.

Brickwork Variation 3 - The Structure punches through:
Brickwork rests on top of the concrete slab and is capped by
a cast-in-place concrete roof, cast to a Degree 1 accuracy
This variation is used whenever a pocket protrudes from the
facade

The structure of the individual pocket strips are always hidden to reinforce the impression of safety and privacy. This is also due to the fieldwork finding that stipulated that students found exposed
services and structures uncomfortable in spaes where they wanted to feel at ease (as would be the case in the pockets) where many students mentioned that exposed services and structures gave them
the impression that the space was more industrious and purely functional (as would be the case in the workshops).

© University of Pretoria
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At their cores the internal courtyards / gardens function as

extensions to the interaction and individual spaces, providing

additional opportunities and environments wherein students can
work depending on their preference and mood.

The primary constraint upon the ordering of the garden, however,

was irrigation (and water retention) which would be handled

in relation to the slopes. Su‘p‘sequently it was elected to make

extensive use of micro-swalesthat Would“bg_hs,catta_r,edgihroughout
the c‘wﬁvé‘?&g‘ S

o
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Courtyard Overview

In order to accommodate the swales discreetly, the gardens were consistently arranged into crescent shapes that would optimise the swales
while giving the gardens a distinctly organic character that would stand at odds with and complement the more orthogonal (if diagonal) character
of the building. Swale size, frequency and extent are dependent on the slope of a given courtyard

The swales are intended to increase water ingress and to stabilise the earth

Steeper slopes require more but smaller swales

Figure 108: Swales used

Figure 109: Overview of courtyards

Programming and layout of the courtyards were derived at through a combination of the activities directly adjacent to the courtyard, the slopes, the degree of solar exposure and the available surfaces for thermal mass. From

these factors the type of spaces as well as the most advantageous plants were selected.

The interaction spaces are visually
separated from the earth with a
shadow line, to reinforce the tectonic
nature of the interaction spaces

Where the building meets the

courtyard it seems to float, reinforcing .
Y . EC) Bnlye sity oi%ret ria
the impression of activity

Where the individual pockets meet the earth there
is a blurred boundary, creating the illusion that the
pockets are of the earth, and thus a safe space

The learning pockets appear to be
immersed in the earth and the planting
reinforces this by blurring the line
between the building and the courtyard

Figure 110: How the building meets the ground
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“Hello World!” Courtyard

Figure 111: “Hello World” Courtyard
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“Pll meet you there!”
Courtyard

© University of Pretoria

Figure 112: “I'll Meet me there” Courtyard
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“The Secret Garden!” Courtyard

Figure 113: “Secret garden” Courtyard



“Procrastination!” Courtyard
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Figure 114: “Procrastination” Courtyard
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Public Interfaces

The final type of space encountered in the building are the public spaces of which there are three broad types, all of which rely heavily on the principles of passive access control (discussed
in chapter 4, step 3):
1

. 2.
Existing public space that has been programmed or Public functions that have been pulled into the building
(@made more usable

3.
Parts of the building that is accessible to the public

Figure 115: Types of public space in the building
© University of Pretoria
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Many of the public functions housed in these spaces also act as an extension to the creative acti

s stiiedice inside the building. C o ®
. . ) ) e e X | I n I r | rcunicl n<®
This specifically refers to the southern edge that abuts the river where a number of creative and cultural activities and functions can SOC ala d cultura oppo tunities o o
be accommodated on an ongoing basis or in the event of a special occasions such as an art, design and performance festival. the South Slde &
e
Figure 116: Social and cultural functions on the
© University of Pretoria

southern edge



&

UNIVERSITEIT VAN PRETORIA
UNIVERSITY OF PRETORIA
@S YUNIBESITHI YA PRETORIA

edge of

© University of Pretoria

Figure 117: Social and cultural functions on the
southern and eastern edges
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Chapter 6
Building Systems
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1. Pile foundation system with
concrete columns

4. Fall protection

2. Horisontal planes
concrete and suspended steel
floors

5. Courtyard overhead
enclosure and roof sheeting

system
© University of Pretoria

Structural Systems

3. Non-loadbearing brickwork
infill walls with glazing elements

Figure 118: Sequence of structures
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Envelope
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hign power demands of the machines.

Energy
consumption

Figure 121: Energy needs and potential PVC supply
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Rain water harvesting

Figure 122: Illustration of the three water
catchment systems
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Figure 123: Water calculations
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Figure 124: Illustration of paths water will take

Figure 125: Water consumption graph summaries
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SECTION B: DETAIL SECTION OF THE ROOF WALKWAY
1:10 @ A3
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Figure 126: Passive heating and cooling techniques employed
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effectively reach every pocket.

© University of Pretoria

Comfort & service
reticulation

Figure 127: Hybrid heating and cooling techniques employed
and service reticulation
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SBAT

© University of Pretoria

SBAT Rating Tool

Figure 128: SBAT Rating
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Chapter 7
Computer Generated Drawings
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Figure 129: Ground Floor Plan
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SECTION A

1:220 @ Ao
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Figure 133: Section A
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SECTION A: WORKSHOP PORTION
1:20 @AO0

© University of Pretoria

Figure 130: Section A: workshop section
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SECTION A:
INTERACTION
OPPORTUNITIES

PORTION
1:20 @ Ao

Figure 131: Section A: interaction section
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1:20
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SECTION B: INDIVIDUAL POCKETS

1:20 @ Ao

Figure 132: Section A: Individual pocket section
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NORTHERN ELEVATION

1:500
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Figure 134: North Elevation
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Chapter 8
Models
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Chapter 9
Conclusion
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Reflection

Education is one of the key tools at our disposal to facilitate

meaningful and relevant positive change in most if not all facets

of life. But education and learning is only as powerful as its

constituents, and one of the most fundamental and far reaching
of these are the spaces within which learning occurs.

Unfortunately, despite this impact it has on education and the

learning process, the spaces within which learning occurs have

remained largely the same for over a century with only minor

and cosmetic changes even though the way we learn, what we

learn and even the purpose of learning itself has fundamentally
changed.
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Through this dissertation, this aversion to typological change
was investigated before identifying how it could change and
articulating one possible alternative. This alternative was derived
at by specifically considering what a learning space could be
if the way individual students learn was not just taken into due
consideration but celebrated as it should be.

Particular emphasis was also placed on the individual experience

of learners, since every student has different spatial needs and

preferences that should be accommodated in order for the full
benefit of learning to be achieved.

Figure 135: Perspective
© University of Pretoria

Subsequently the following served as the five cornerstones for the
project:

1
Current, and increasingly preferred, approaches
to learning stipulate that learning requires the
construction of knowledge. This in turn requires
active and proactive participation from students.

2
Equal # the same
Which is especially evident in learning and learning
spaces where unique differences need to be
accommodated and celebrated, not homogenised.

3
There is not going to be just one single learning
approach in the future, rather a variety that
teachers and students can pick and choose from, so
a space should be able to accommodate a spectrum
of learning tactics, approaches and formats.

4

Biophilia and the environment has a fundamental
role to play in how and where we learn going
forward, not just because humans (despite what we
sometimes think) have an innate connection with
nature that can improve the learning experience,
but because we urgently need to change the

commodified way we see the environment.

5
There is no unanimous spatial ideal that all
students will find perfectly conducive to their
learning experience. Thus this project postulates
that a better solution is to give students a range of
options they can choose from, before also giving
them the ability to alter these spaces as they see
fit. This approach gives them the power to craft
a learning space and methods that suits them as
individuals.
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These cornerstones were arrived at through the research

investigations (both literary and fieldwork) and were thus the

ideals against which every design choice was measured in order

to ensure that all aspects of the project contributed to enhancing

individual experiences of learners who would be occupying the
space.

The ultimate intention of this dissertation was not to propose

a new typology however, as that would have just been a

perpetuation of the same problematic mentality that resulted
in the factory school model in the first place.

Learning is not a one-size-fits-all experience and thus learning
spaces or institutions should not be one-size-fits-all either.

The intention of this dissertation was thus rather to put forth but
one possible alternative to the current learning space typology
with the aim of showcasing some of the options that become
possible when learning spaces are informed by the way learning
occurs and the spatial needs and preferences of the learners.
The goal of this investigation and proposal was thus to stimulate
discussion and consideration around how learning spaces are
designed and to hopefully contribute to a future condition where
idiosyncrasy in learning spaces is the norm not the exception.

What the dissertation can mean for a career in

architecture
Education has the potential to be a silver bullet and in South
Africa education will remain largely, at least for the foreseeable
future, mutually entwined with physical learning spaces. Thus
this dissertation has the potential to open a door into educational
space design out in the real world. Which is especially pertinent
since South Africa’s [spatial] education system urgently requires
an increase in engagement from spatial practitioners if there is to
be any hope of learning spaces ever improving on the scale and

extent required to leverage general positive change.

The knowledge gained through the research and investigations

of this dissertation is also invaluable in the context of being an

educator (which will definitely be pursued in future). Especially

since so much of the understanding accrued can be repurposed

and utilised by an educator to improve the individual learning
experience of their students.

i i ALty
At the intersection of these two pursuits there also lays the
opportunity to actively instigate, facilitate and drive the
improvement of learning spaces rather than simply encouraging
a client to consider changes (as would be the case in the first
pursuit) or to make changes within one’s own teaching domain (as
in the second pursuit).

Due to how idiosyncrasy was prioritised and incorporated into this
project, the dissertation also included specific investigations into
the unique spatial requirements of small, dedicated work/learn
spacesinorderto design appropriate individual learning pockets or
‘student offices’, as they might otherwise be called. The knowledge
gained through these investigations can subsequently also be
adapted and used in the context of individual working spaces such
as remote offices, hot-desk spaces and other emerging working
space alternatives that rely on and prioritises the individual user’s
experience. This is expected to become increasingly relevant as
we continue into a post-2020 working world, and thus provide a
wealth of opportunities going forward.

Conclusion

Learning is an amasingly personal and valuable experience that

has the power to leverage incredible positive change for students

and society, but if the spaces within which learning occurs do not

accommodate an individual’s spatial needs it severely limits the
richness of the learning experience.

Individuals are inherently different and so are their spatial needs
relating to learning, thus learning spaces should not be ‘one-size-
fits-all’.

This project proposes an alternative where students choose and

customise how they learn and the space within which they learn.

Thus providing students with learning spaces that actually work

for them, because every student deserves to learn in a space that

caters to and complements their individual spatial needs and

preferences while promoting connectivity with themselves, each
other and the environment.

© University of Pretoria
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Figure 2.1: Timeline lllustrating the history of educational space
typology (part 1)

Compiled and illustrated by Author based on information from
Herie (2013) and Oblinger (2006)

Figure 2.2: Timeline lllustrating the history of educational space
typology (part 2)

Compiled and illustrated by Author based on information from
Herie (2013) and Oblinger (2006)

Figure 3: lllustration of the homogenisation of learners
[llustration by Author

Figure 4: Equal # the same
Illustration by Author

Figure 5: FSM illustration
[llustration by Author

Figure 6: Learning order hierarchy
Adapted by Author from Cannon & Feinstein (2005:351)

Figure 7: Benefits of Online Learning versus face-to-face
learning
By Author based on interview findings

Figure 8: Summary of problem
[llustration by Author

Figure 9: Hypothesis
[llustration by Author

Chapter 2

Figure 10: Overview of contemporary alternative learning
approaches and theories

MILLWOOD, R. 2013. A map of learning theory, concepts,
theorists, paradigms and disciples. Online: https://
edtechmagazine.com/higher/article/2013/12/map-learning-
theory-concepts-theorists-paradigms-and-disciplines [Accessed
28 04 2021]

Figure 11: Four overarching paradigms
Adapted by Author from Kolb (2006:47-48), The University of
Texas at Austin (2021) and Novoa (2015:163)

Figure 12: Methological precedent - Goethe Institute in
Santiago, Chile

lllustrations by Author

Photographs:

FAR FROHN&ROJAS. 2011. Goethe Institute- Temporary
Premesis / FAR frohn&rojas. Online: https://www.archdaily.
com/311169/goethe-institute-temporary-premesis-far-frohnrojas
[Accessed 17 04 2021]

Figure 13: Steps in the flipped classroom

Adapted by the author from:

THE UNIVERSITY OF TEXAS AT AUSTIN. 2021. Flipped Classroom.
Online: https://facultyinnovate.utexas.edu/instructional-
strategies/flipped-classroom [Accessed 20 07 2021].

Figure 14: The experiential learning cycle

Extracted from page 47- 48: KOLB, A. & Kolb, D. 2006. Learning
styles and learning spaces: A review of the multidisciplinary
application of experiential learning theory in higher education.
In: R. R. Sims. Learning Sustainability. New York: Nova Science
Publishers, 45-91.

Figure 15: Methological precedent - TU Delft

lllustrations by Author

Photographs:

BK EXPO. 2020. BK Expo. Online: https://www.tudelft.nl/bk/
over-faculteit/faciliteiten/bk-expo [Accessed 18 04 2021]

SARA FERRARI DESIGN. 2015. Minor Interactive Environments
2015, in collaboration with Princess Maxima Centre and TU Delft.
Online: http://www.saraferraridesign.com/work/tu-delft-for-
princes-maxima-centre/ [Accessed 19 04 2021]

WING, S. 2013. AD Architecture School Guide: Delft

University of Technology. Online: https://www.archdaily.
com/437976/ad-architecture-school-guide-delft-university-of-
technology?ad_source=search&ad_medium=projects_tab&ad_
source=search&ad_medium=search_result_all [Accessed 18 04
2021]

Figure 16: Student directed learning
lllustrations by Author

© University of Pretoria

List of Figures

Figure 17: Methological precedent — Ruin Academy
Illustrations by Author

Photographs:

CASAGRANDE, M. 2012. Ruin Academy: Multidisciplinary
futures research centre. Online https://www.archilovers.com/
projects/72213/ruin-academy.html#images [Accessed 28 05
2021]

CASAGRANDE, M. 2014. Taitung Ruin Academy. Online: https://
www.archdaily.com/552367/taitung-ruin-academy-marco-
casagrande [Accessed 28 05 2021]

Figure 18: Fundamental curriculum structures

Extracted from page 163: NOVOA, M. 2015. Innovating Industrial
Design Curriculum in a Knowledge-Based, Participatory and
Digital Era. Design and technology education, 23(3):154 — 204.

Figure 19: Methological precedent - Quest University
Illustrations by Author

Photographs:

HELFAND, D. 2013. Designing a university for the new
millennium: David Helfand at TEDxWestVancouvereD. Online:
https://www.youtube.com/watch?v=DZQe73IXZtU [Accessed 12
05 2021]

QUEST UNIVERSITY. 2017. Quest University Scholarships for
International Students in Canada, 2017-2018. Online: https://
www.scholarshipsads.com/quest-university-scholarships-
international-students-canada-2017-2018/ [Accessed 03 05
2021]

Figure 20: Why a design institution?
Illustration by Author

Figure 21: lllustration of programme
Illustration by Author

Figure 22: Diagram of how the programme, users and
functions relate
Illustration by Author

Figure 23: Snapshot of fieldwork participants

Illustration by Author. Logos of the following institutions

were used: AlE, Greenside Design Center, Academy of Sound
Engineering, The Animation School and Villioti Fashion Institute

Figure 24: Images used in photo elicitation
Refer to Addemdum B for reference list

Page 114



Figure 25: lllustration of near unanimous preferences
[llustration by Author

Figure 26: lllustration of secondary preferences
lllustration by Author

Figure 27: Functional precedent - Hyde Park Corner Exclusive
Books

lllustration by Author

Photographs:

EXCLUSIVE BOOKS. 2017. Exclusive Books Hyde Park Shortlisted
for International Bookstore of the Year Award. Online: http://
blog.exclusivebooks.co.za/exclusive-books-hyde-park-shortlisted-
for-international-bookstore-of-the-year-award/ [Accessed 21 04
2021]

FAIRCLIFF, J. 2017. Exclusive Books and Open Book up for
international awards. Online: https://www.sabooksellers.
com/3580-2/ [Accessed 21 04 2021]

Figure 28: lllustration of spectrum preferences
Refer to Addemdum B for reference list

Figure 29: Preference statistics
Compiled by Author based on fieldwork

Figure 30: Reasons for preferences
lllustration by Author and adapted by Author from Neurodiversity
Press (2019)

Chapter 3

Figure 31: Existing additional learning spaces
lllustration by Author and maps from Goodle Earth (2021)

Figure 32: Illustration of catalytic potential

Photograph:

Mathe, T. 2019. The heart of Maboneng beats on. Online:
https://mg.co.za/article/2019-04-12-00-the-heart-of-maboneng-
beats-on/ {accessed 03 07 2021]

Figure 33: lllustration of passive exclusion

[llustration by Author

Photograph:

SANDTON CITY. 2021. Nelson Mandela Square. Online: https://
sandtoncity.com/nelson-mandela-square/ [Accessed 10 10 2021]

Figure 34: Johannesburg’s 2040 urban framework

CITY OF JOHANNESBURG. 2016. The Spatial Development
Framework 2040 (SDF) for Johannesburg. Johannesburg: City of
Johannesburg.

Figure 35: Characteristics of suburbs versus [sub]urban areas
lllustrations by the Author, based on the writings of:
DAVIDSON, J. 2019. How the Suburbs Can Be Fixed? Online:
https://nymag.com/intelligencer/2019/04/the-suburbs-can-be-
fixed-no-really.html [Accessed: 30 03 2020].

FUTURE CAPE TOWN. 2019. 4 Principles for Re-Designing the
Suburbs for the Future. Online: https://www.smartcitiesdive.
com/ex/sustainablecitiescollective/4-principles-re-designing-
suburbs-future/32756/ [Accessed: 04 04 2020].

GEHL, J. 1971. In: Life Between Buildings: Using Public Space.
Washington, DC: Island press.

HUMAN CITY. 2017. What is Social Equity. Online: https://
projecthumancity.com

JACOBS, J. 1961. The Death and Life of Great American Cities.
New York: Random House[

LYNCH, K. 1960. The Image of the City. Cambridge,
Massachusetts: MIT Press.

WORLD RESOURCES INSTITUTE. 2015. Cities safer by design_
Guidance and Examples to Promote Traffic Safety. Washington,
DC: WRI Ross Center for Sustainable Cities.

Figure 36: IPCC’s Vulnerability assessment framework
lllustration by Author based on the framework outlined by the
IPCC (2012)

Figure 37: Green design principles
lllustration by Author based on theories put forth by Van der Ryn
(1996), Benyus (1997), Willard (2019) and Ambius (2021)

Figure 38: Location of site
lllustration by Author and maps from Goodle Earth (2021)

Figure 39: Photograph of valley

Hall, G. 2011. Views of Johannesburg from Langeman’s Kop.
Online: https://finepixtrix.wordpress.com/2011/08/23/views-of-
johannesburg-from-langemans-kop/ [Accessed 09 08 2021]

© University of Pretoria

Figure 40: Environmental macro site analysis
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Figure 44: Overarching, phase impact on the area
lllustration by Author and map from Goodle Earth (2021)

Figure 45: Focused site analysis
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Figure 60: Variation by virtue of where a pocket is
lllustration by Author
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Figure 82: Variety of workshops within the building
lllustrations by Author

Figure 83: Service matrix
lllustrations by Author

Figure 84: Layering of services
lllustrations by Author

Figure 85: Workshop section
Drawing by Author

Figure 86: Workshop enclosrue details
Details by Author

Figure 87: Workshop structure meeting the ground details
Details by Author

Figure 88: Workshop ramp detail
Details by Author

Figure 89: Individual pocket neighbours
Illustrations by Author

Figure 90: Individual pocket variations
lllustrations by Author

Figure 91: Individual pocket material palette
[llustration by Author
Refer to figure 72 for further sources.

Figure 92: Folding table
lllustrations by Author

Figure 93: Sliding, tinted windows and sliding louvres
lllustrations by Author

Figure 94: Sliding, acoustic deviding partitions
lllustrations by Author

Figure 95: Movable suspention rails
lllustrations by Author

Figure 96: Storage boxes functioning as partitions and seating
lllustrations by Author

Figure 97: LED light strips, phone controlled with RGB
capabilities
lllustrations by Author

Figure 98: Sliding pin-boards that function as deviders
lllustrations by Author

Figure 99: Individually controlled comfort settings
lllustrations by Author

Figure 100: Individual pocket section
Drawing by Author
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Figure 113: “Secret garden” Courtyard
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Figure 121: Energy needs and potential PVC supply Illustration by Author
lllustrations and calculations by Author

Figure 122: lllustration of the three water catchment systems
lllustrations by Author
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Figure 133: Section A
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Interview Questions

1. Which general field of study are you involved in?
2. How would you describe your approach to teaching? Does this stem from your field of study or your preference? Please elaborate?
(Lecturer question)
3. Do you think the space within which you teach affects your approach? How so? (Lecturer question)
4. What kind of teaching activities do you engage with on a regular basis? (e.g. lectures, studio or seminars etc.)
5. Do you have a specific place(s) where you perform these activities?
If an answer given to question 3 is a non-compulsory space:
a. Why do you choose this space to perform the activity?
b. Can you describe what stands out about the space?
(Possible prompts: size, light level, occupancy level etc.)
c. How would you change the space to make it a better learning space for you?
If an answer given to question 3 is a compulsory space:
a. Can you describe what stands out about the space?
(Possible prompts: size, light level, occupancy level etc.)
b. Are the characteristics of these spaces a result of the subject/ field of study?
c. Do you think the space is appropriate for the activity?
d. Are you comfortable teaching/learning within the space? Why do you think this is the case?
e. How would you change the space to make it a better learning space for you?

6. Are there some learning activities that you generally prefer or dislike in terms of your approach to teaching? Why do you think that is
the case? (Lecturer question)

The following questions are based on a series of images that will be presented to participants. These images were chosen to be
representative of spatial tendencies that are commonly found in learning spaces (refer to Addendum B2):
7. Please consider the images and indicate the ones that you like most and least, please elaborate on your reasons for choosing them.
8. Which of these spaces do you think are good learning spaces and which do you think you will not be able to use comfortably (all the
images do not need to be allocated)
Regarding the good teaching spaces:
a. Please describe what you see in the images.
b. What about these spaces makes you say they would be good learning spaces?
c. How do you see yourself using these spaces? Do you see specific activities or habits manifesting in these spaces? Do these relate to
why you consider them good learning spaces?
d. What about these spaces would you change to make them even better suited to you?
e. Which spatial (architectural) elements or characteristics do you think have the biggest impact (positively or negatively) on whether
a space is a good teaching environment for you or not?
Regarding the bad learning spaces:
a. What about these spaces, respectively, makes you say you will not be able to use comfortably?
b. How do you see yourself using these spaces? Do you see specific activities or habits manifesting in these spaces? Does this relate
to why you consider them less ideal?
c. What about these images would you change to make them better for you?
d. Are there characteristics about learning spaces that you consider ‘deal-breakers’?
© University of Pretoria

Addendum Bt

oo
©
a



&

UNIVERSITEIT VAN PRETORIA

9. Are there any spatial elements or characteristics in particular that caused you to place the i SRS BEEES in the middle?
10. Are there any elements or characteristics of good or bad learning spaces that have not been discussed yet or that you wish to iterate?
11. Based on the answers given thus far, why do you think you feel this way about different learning spaces? What, do you think, is it
about you that makes you prefer some spaces over others? E.g. personality, strengths, nature of study field etc.
12. Based on your experience with students, which of these spaces do you think are good learning spaces and which do you think
students will not be able to learn in (all the images do not need to be allocated) (Lecturer question)
Regarding the good learning spaces:
a. What about these spaces makes you say they would be good learning spaces?
b. How do you see these spaces being used? Do you see specific activities or habits manifesting in these spaces? Do these relate to
why you consider them good learning spaces?
c. What about these spaces would you change to make them better?
Regarding the bad learning spaces:
a. What about these spaces makes you say they will not be good learning spaces?
b. How do you see these spaces being used? Do you see specific activities or habits manifesting in these spaces? Does this relate to
why you consider them bad learning spaces?
c. What about these images would you change to make them better?
13. Would the context of the space affect whether you think it is a good learning space? (i.e. where it sits on a campus, other functions
that are around it, or the spaces adjacent to it etc.)
14. What functions, aside from learning spaces, do you think a campus should provide to create a good learning environment collectively?
Possible prompts: recreation or idle spaces, food services etc.
15. How do you think your answers have been affected by your study field?
16. Do you have any other comments or opinions regarding learning spaces that you believe might be relevant to this study?

Thank you for your time
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The following are the images that were used during the
photo-elecitation portion

University Prime Time. 2015. Large study space [JPEG]. College study spaces. Available from: https://www.universityprimetime.
com/20-ways-study-test/study-rooms-large/. [Accessed: 29 03 2021]

Koh, D. 2014. MIT library [JPEG]. My studying habits with incoming college freshmen. Available from: https://thoughtcatalog.
com/david-koh/2014/08/i-went-to-mit-and-id-like-to-share-my-studying-habits-with-incoming-college-freshmen/.
[Accessed: 29 03 2021].

O’Neill, M. 2014. Future office [JPEG]. How will we design the offices of the future?. Available from: https://www.archdaily.
com/architecture-news/page/511?c=12243627475750617278&kth=%3C%3CKenneth%2BID%3E%3E&limit=all&mkt=en-us.

. . . [Accessed: 29 03 2021].
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, ) ) ) ) . ) Hatzis, A. 2017. Art Deco Warehouse Becomes a Collaborate Office [JPEG]. 7 Warehouse conversions: Turning industrial
Letran, E. 2020. Solitary-intrapersonal learning style [JPEG]. Gocongr. Available from: https://www.gocongr.com/ =" . ) . . ) )
R . . . ] buildings into modern commercial spaces. Available from: http://vl.archiecho.com/item/32347_7-warehouse-conversions-
slide/6985187/solitary-intrapersonal-learning-style-. [Accessed: 29 03 2021] o . o . )
turning-industrial-buildings-into-modern-commercial-spaces. [Accessed: 29 03 2021].

Royal College of Art. 2020. Studio [JPEG]. Royal college of art product design. Available from: https://www.rca.ac.uk/study/ Architecture Art Designs. 2019. Nr 2 [JPEG]. 19 Cool study room design ideas for teenagers. Information date. Available

programme-finder/design-products-ma/. [Accessed: 29 03 2021]. fromhttps://www.architectureartdesigns.com/19-cool-study-room-design-ideas-for-teenagers/. [Accessed: 29 03 2021].
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Gery, A. 2019. The new quiet study space [JPEG]. New quiet study space in library created with Giving Tuesday funds
Available  from:

funds. [Accessed: 29 03 2021]

Shopidea Studio. 2018. Office Interior [JPEG]. Shutterstock. Available from: https://www.shutterstock.com/image-|

-iIIustration/3dfrenderingfinteriorfcozyflivingfroomf1697071372?id:1697071372&ircIickid:3czz%3Ayl3BxyLRrVwUxOMo u )

3EJUKESef2MJOYUQUO&irgwe=1&utm_medium=Affiliate&utm_campaign=Yinan%20Chen&utm_source=251696&utm_ Available from:
term=&c3ch=Affiliate&c3nid=IR-251696. [Accessed: 29 03 2021]
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- Nottingham Trent University. 2020. Model-making studio [JPEG]. Architecture (ARB/RIBA Part 1). Available from: https://www.
https://news.psu.edu/story/588442/2019/09/18/new-quiet-study-space-library-created-giving-tuesday- ntu.ac.uk/course/architecture-design-and-the-built-environment/ug/barch-hons-architecture-arb-riba-part-1.

niversity of Nebraska—Lincoln. 2017. Pulitzer Prize Winners [JPEG]. Library displays collection of Pulitzer Prize winners.=

[Accessed: 29 03 2021]
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FBM Architects. 2016. Social Learning Space [JPEG]. Social Learning Space & Seminar Rooms / City University London. Available

from: https://www.fbmarchitects.com/project/social-learning-space-seminar-rooms-city-university-london/.
[Accessed: 29 03 2021]

Holder, S. 2019. The Pixel Factory [JPEG]. Can ‘Pods’ Bring Quiet to the Noisy Open Office?. Available from: https://www.

bloomberg.com/news/articles/2019-07-02/why-the-pod-is-the-cubicle-of-the-2 1st-century. [Accessed: 29 O%@ZE)}n]i

Patne, A. 2021. Space for Safety [JPEG]. Design for Livelihood and Life: Creating Space for Safety. Available from: https://
studioandall.com/design-for-livelihood-and-life-creating-space-for-safety/. [Accessed: 29 03 2021]

Ernst & Young Global. 2016. How we hire [JPEG]. How we hire.
. . Available fi https: .ey. how-we-hire. [A d: 2903 2021
l/ersny of Pretoria vailable fromhttps://www.ey.com/en_nz/careers/how-we-hire. [Accesse ]
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Ryba, J. 2020. The home office [JPEG]. Is home office effective? Results of a two-year study. Available from: https://www.
easyproject.com/about-us/project-management-made-easy-blog-tips-resources/1093-is-home-office-effective-results-of-a-
two-year-study. [Accessed: 29 03 2021].

Westminster University Architecture Department. 2020. Architecture Studios [JPEG]. Interior Architecture MA. Available
from: https://www.westminster.ac.uk/architecture-interiors-and-urban-design-courses/2021-22/september/full-time/
interior-architecture-ma. [Accessed: 29 03 2021]
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The Occidental Arts & Ecology Center. 2018. Groups [JPEG]. Who we work with.
Available from: https://oaec.org/group-retreats/. [Accessed: 29 03 2021]

Segal Design Institute. 2013. Tech Studio [JPEG]. New Design Innovation and Technology Courses Offered in MMM Program.
Available from: http://blogs.kellogg.northwestern.edu/inside/2013/09/20/new-design-innovation-and-technology-courses-
offered-in-mmm-program/segal/. [Accessed: 29 03 2021]
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Kingston School of Art, Knights Park. 2014. The studio [JPEG]. Kingston School of Art, Knights Park virtual tour. Available from: ~ Martinez, F. 2017. Pedagogy [JPEG]. The differences between European and American professors. Available from: https://
https://www.kingston.ac.uk/virtual-tour/knights-park/. [Accessed: 29 03 2021]. studybreaks.com/college/pedagogy-2/. [Accessed: 29 03 2021]
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