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SUMMARY 
 
The learning environment for students is shifting and evolving.  Students today engage in very 
different ways in their life and learning experiences and higher education institutions need to adapt 
if they are to stay relevant and meet the needs of tomorrow’s students. The movement to Web 2.0 
with the huge uptake of social media such as blogs, wikis, podcasts, YouTube and Skype, as well as 
social networking sites such as facebook, myspace and twitter, the rise of second life and avatars to 
conduct business and facilitate learning, the changing nature of physical spaces from learning 
commons to virtual laboratories all point towards a new world order in learning futures.  Learning 
spaces will continue to transform and evolve in the future; this presents many challenges for 
universities but also opens up potential opportunities for future thinkers.  Learning & Teaching @ 
UNSW has embarked on an ambitious strategic project to explore how the physical and virtual 
learning spaces will look like in 2020.  In this paper, we will consider how technologies and space 
around learning has evolved in the last 10 years; share some of our ideas on what could be in store 
for the future, as well as what are the key challenges facing universities as we prepare to move into 
the next decade and beyond. 
 
 
1. INTRODUCTION 
 
The learning environment for students is shifting and evolving. The physical environment – the 
spaces within which we live – constructs and influences social relations and defines who we are and 
how we should behave (Tuan, 1977 and Burrell and Dale 2003).  Technology is an important aspect 
of this physical environment and is also intrinsic to the construction of the increasingly influential 
virtual world.  In approaching Higher Education teaching and learning, space and technology need to 
be considered along with other integrated elements of practice. 
 
Learning arguably can and does happen everywhere and anywhere – in cafes, in parks, in airport 
lounges, on trains (Van Note Chism, 2006: 2.2) – in both the physical and virtual spaces; in formal 
(classroom) and informal (self-directed or collaborative student-centred learning) settings.  Space 
(physical or virtual) can have an impact on learning – it can encourage collaboration, interaction, 
discussion and learning (Oblinger, 2006: 1.1).  “Spaces are themselves agents for change, changed 
spaces will change practice” (JISC: 30).  As such, spaces have an impact on students and their 
learning, and the spaces themselves, are influenced and changed by those interacting within them. 
 
In this paper we will consider some significant challenges facing Higher Education, plus trends in 
learning spaces (physical and virtual) over the past five to 10 years; share some of our ideas on what 
could be in store for the future; consider what factors are important in planning learning spaces; and 
present an outline of the Learning & Teaching @ UNSW’s strategic project ‘Future Learning Spaces’. 
 
For the purposes of this paper, we have defined learning space as any environment where learning 
can and does occur – formal and informal, physical and virtual. 
 
Physical spaces encompass the campus, classrooms, lecture theatres, corridors, libraries or learning 
commons, lawns, etc; as well as the environment outside the University grounds where informal 
learning can and does takes place.  Strange and Banning (2002:15) suggest that: 
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“although features of the physical environment lend themselves theoretically to all possibilities, the 
layout, location and arrangement of space and facilities render some behaviours much more likely, 
and thus more probably, than others.”  
 
Virtual spaces encompass any interaction in “cyberspace” (or virtual environment) through a 
technology medium of some kind, which is not in the physical environment. 
 
 
2. KEY CHALLENGES FACING HIGHER EDUCATION INSTITUTIONS AND THE CONTEXT OF HIGHER 

EDUCATION 
 
Before focusing on trends in learning spaces and technologies it is useful to briefly explore the wider 
context of Higher Education to understand the drivers for change.  Key issues with implications for 
learning spaces include: 
 

• Globalisation, which can be defined as the reduction in barriers between companies, 
organisations, individuals and increased mobility of resources and people.  Greater 
movement of staff and students has arguably contributed to a competitive global market for 
Higher Education (HE): universities must compete for increasingly mobile and demanding 
students.   

 
• Supercomplexity (Barnett, 2000): There is a widespread view amongst commentators, 

politicians and academics that the world is an increasingly complex, unpredictable and 
changing place.  Barnett (2000) argues that the world has entered an era of 
supercomplexity; an environment where even the frameworks through which we see and 
understand the world are contested and there are multiple different- and changing- 
frameworks of understanding, behaviour and identity.  Universities, Barnett suggests, have a 
role in equipping students to manage this knowledge and operate effectively within this 
environment.  There is increasing pressure on universities to engage with the world - both in 
terms of publicly-beneficial research and in the development of students with 
‘employability’ skills (BIS, 2009). 

 
• Systemic problems (Brown, 2005): Related to this is the issue that nearly all of the significant 

problems of tomorrow are likely to be systemic problems – problems that can’t be 
addressed by any one specialty.  Brown (2005) suggests that our students need to feel 
comfortable working in cross-disciplinary teams that encompass multiple ways of knowing. 

 
• Student diversity: The profile of HE students is changing, in part as governments use 

universities as a tool for achieving economic and societal goals and seek to increase 
participation in HE.  This is driving diversity in students - and pressure on universities to 
effectively respond to this diversity - with growth in mature and part-time students:  
students require flexible ways to study alongside other commitments.  

 
• Lifelong learning:   If we want to educate students for the 21st century, we must realise that 

most students today aren’t going to have a fixed, single career; instead they are most likely 
going to follow a working trajectory that encompasses multiple careers (Brown, 2005).  The 
current reality of multiple careers in a lifetime and the consequent need for lifelong learning, 
means that HE institutions need to equip students from simply building up knowledge 
(learning about), to enabling participation and “learning to be” through enculturation into a 
practice and on collateral learning (Brown, 2005).  The focus being on learning skills that will 
equip them in a broad range of settings and the ability to continue to learn, building on 
previous learning. 
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• Massification: The number of students in higher education is growing.  The Australian 
government’s target of at least 40% of young people to have a Bachelor’s degree by 2025- 
similar to targets in other countries- is driving growth in student numbers.  More students 
has implications for how learning and teaching happens.  

 
• Funding Pressures: Government funding for universities is increasingly under pressure, with 

Universities competing for the same small pool (even reduced pool) of funds, which, when 
coupled with rising student numbers, leads to pressures to deliver more Higher Education 
for less resources.  Related to this is the expectation of full-fee or HECS fee paying students, 
who want value for money and expect universities to provide a certain level of service in 
return for their dollars. 

 
• Changing Pedagogy: Current thinking around pedagogy emphasises student learning 

through collaboration and construction of meaning.  This replaces a transmittal model of 
education, where the teacher transmits what they know to students.  New understandings 
of how students learn is helping to drive change around how education is delivered, 
including for example, increased group working opportunities.  Self-directed learning is also 
a significant concept, in part a response to the rapidly changing society and the need for 
adults to take control of their own learning over their lifetime (Hase and Kenyon, 2000). 

 
• Ubiquity of Technology: Students entering Higher Education today have experiences of the 

use of technology in their everyday life and in education.  Examples include the use of the 
iPad for educational purposes in Victorian schools; and the National Secondary School 
Computer Fund, which aims to provide one computer for every pupil across Australian 
secondary schools.  Students of today have a new vernacular – a digital vernacular (Brown, 
2005), so not only will these students have a particular way of using technology to enhance 
and support their education and learning, they may also have a particular set of expectations 
around how technology should be used in the HE environment.  The characteristics of these 
students will be explored in more depth in Section 4.  

 
These are just a few of the challenges and characteristics of the context within which universities are 
operating and developing learning spaces.  One of the biggest challenges we face is how to 
encourage institutions of higher learning to become learning institutions themselves (Brown, 2005).  
We will now examine some of the trends in physical and virtual learning spaces. 
 
3. TRENDS IN PHYSICAL AND VIRTUAL SPACES IN THE PAST 5-10 YEARS 
 
There have been many changes in learning spaces and learning technologies over recent years, both 
reflecting, and arguably influencing and being impacted by, wider changes in society.  Deep and 
broad discussions about leaning space design have challenged assumptions, provided new ideas, and 
generated evidence of the benefits of differently conceived learning space, both physical and virtual. 
(Warger and Dobbin, 2009) 
 
Brown and Long (2006: 9.1) suggest “three major trends inform current learning space design: 

• Design based on learning principles, resulting in intentional support for social and active 
learning strategies. 

• An emphasis on human-centred design. 
• Increasing ownership of diverse devices that enrich learning.” 

 
This constructivism learning approach, together with digital technology and a more holistic view of 
learning has shifted the focus from “teaching” to “learning” and as a consequence, there is a need to 
“re-evaluate classrooms as the medium for learning and to consider informal learning spaces as loci 
for learning” (Brown and Long, 2006: 9.1).  
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Trend 1 – Design Informed by Constructivist Pedagogy 
 
A widespread and influential theory of learning in Higher Education is constructivism: the theory that 
learning is a process of developing meaning and understanding by the student.  The emphasis here is 
on the student’s learning: teaching is about helping to make learning possible (Ramsden, 2001).  In 
particular, there is increasing emphasis on collaborative constructivism (Garrison and Akyol, 2009), 
where through interaction and participation students enrich their understanding and develop 
meaning.  There is agreement in the learning literature that learning can be enhanced and deepened 
through active participation through interactivity and multiple roles (such as listener, critic, mentor, 
presenter) and social engagement (such as group work, discussion boards, wikis) (Brown and Long, 
2006). 
 
The development of both physical and virtual learning spaces has been and continues to be 
informed by this pedagogy.  Facilities that encourage learner participation are increasingly important 
in learning space design, for today and in the future (Brown and Long, 2006).  For example, the 
traditional layout of lecture theatres is not conducive to interaction and social engagement among 
students...this design is focussed on the “instructor transmission” model (Brown and Long, 2006).  If 
we want to encourage social interactions, we need to consider different curriculum delivery modes 
such as group work, debate, discussions. This will influence the design requirements for the room to 
something that can be reconfigured easily, so flexible furniture, or if we do have a lecture style 
space, to provide chairs that swivel so students face each other. 
 
“Movable furniture and space that can be reconfigured for different learning modes is increasingly 
common” (Oblinger, 2006: 14.3), for the classroom and informal spaces.  “Emerging patterns include: 

• Creating multiple focal points in the classroom (not just the front) 
• Grouping or clustering students rather than seating in rows 
• Establishing informal group work spaces 
• Providing movable furniture 
• Building reconfigurable space” (Oblinger, 2006:14.4) 

 
Case Study 1 – Massachusetts Institute of Technology – Technology Enabled Active Learning 
project 
 
An example of creating new learning spaces and the need to adopt new teaching practices and 
curriculum delivery aligned with the constructivism pedagogy is demonstrated in the Technology 
Enabled Active Learning (TEAL) project at Massachusetts Institute of Technology (MIT) studio for 
8.02 Electricity and Magnetism (E&M). 
http://web.mit.edu/8.02t/www/802TEAL3D/teal_tour.htm 
 

• New kind of classroom built for studio-based learning: the classroom consists of 13 tables 
with nine students per table; the room is designed to accommodate 117 students. 

• Hands on laboratory experiments; short intervals of formal instruction interspersed with 
desktop experiments and collaborative group work. 

• No traditional lecturing takes place; even though this is a highly theoretical subject matter. 
• Studio format has the advantage of incorporating experiments into the flow of course 

material; allowing students to discuss and reflect on the experiments in context. 
• Visualisation; animations are used to allow students to gain insights into the complex and 

theoretical subject matter. 
 
New teaching practices were introduced to utilise the space and technology more effectively and 
encourage “active-engagement” learning. 
 
  

http://web.mit.edu/8.02t/www/802TEAL3D/teal_tour.htm�
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Trend 2 – Human-Centred Design – Informal Learning Spaces 
 
The trend toward human-centred design is embodied in the shift from (the traditional library to) 
‘information commons’ to the ‘learning commons’ (Brown and Long, 2006).  The notion that spaces 
are built around the people using them rather than the resources maintained there. 
 
 ‘Traditional’ libraries have evolved from being largely places for research and quiet study, essentially 
repositories for books; places where students accessed knowledge to ‘Learning Commons’.  Learning 
Commons (or sometimes Information Commons) is the term for new (Higher Education) libraries, 
which integrate and co-locate different research, information and technology resources, tools and 
services with the aim of creating a different learning environment to that of a typical library 
(Lippincott, 2006). 
 
The Learning Commons movement reflects changes in student characteristics and the way they 
learn, and its goal is to “improve services to the campus community by offering a seamless 
environment that supports the way people work” (Lippincott, 2006:2).  Whilst originating with 
rethinking and reconfiguring libraries, the concept of ‘Learning Commons’ has grown to a rethinking 
and reconfiguration of the wider learning environment (Beagle, 2002). Changes made to libraries, 
argue Somerville and Harlan, are key drivers of wider changes in learning spaces across institutions. 
 
The new Learning Commons aim to be places where students: 

• can collaborate and conduct team-work to jointly develop projects or presentations 
• access online and hardcopy resources and information 
• socialise and interact to create knowledge 
• construct and apply their knowledge to strengthen and deepen learning. 

 
Case Study 2 – University of New South Wales ‘Learning Commons’ 
 
The refurbishment of the UNSW Library into a ‘Learning Commons’ aimed to be a gathering place for 
students to collaborate, interact and learn, rather than simply being a repository for books.  A 
significant portion of the physical collection was moved off site to free up space, and now 80% of the 
Library’s collections budget goes towards maintaining the digital collection (or e-books and journals). 
 
The new Learning Commons is characterised by: 

• Flexible and adaptable spaces – movable furniture 
• Zones – a variety of spaces for different uses - from quiet reflective space for self-directed 

learning to collaborative/social space for group work and presentations/projects. 
• Flexible and reliable provisioning of IT, wireless connectivity and support of mobile learning 

devices – student can bring their own laptop or loan one out; as well as having access to PC 
spaces. 

• Seamless and integrated provision of service ie. “one-stop-shop” approach.  A range of new 
and ongoing services are provided through the Learning Commons eg. skills courses (ELISE 
UNSW Study Skills Tutorial), multimedia booths, group study rooms to prepare and practice 
presentations, and general Commons advice. 

• Aesthetics, comfortable seating, natural light and the use of colour/texture/shapes/size to 
create a visual impact – funky-retro colours and design. 

• Accessibility of space; access 7am-10pm weekdays and 7am-midnight 7 days during exams; 
new Study Lounge 7am-midnight (or for some Learning Commons this is 24/7) and 
safety/security. 

• Access to food and drink -two cafes in close vicinity. 
http://www.brettboardman.com/LahzNimmo_UNSW_MainLibrary 
 

http://www.brettboardman.com/LahzNimmo_UNSW_MainLibrary�
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The principles applied to the development of the Learning Commons can be applied equally to 
formal learning spaces, for example movable furniture and adaptable classrooms that support a 
variety of learning and teaching styles – from lecture style, to tutorial or workshop, to studio, to 
collaborative-meeting space. 
 
We need to recognise that informal learning spaces extend beyond the classroom to other spaces 
around the campus where students congregate to socialise and learn.  For example corridors can be 
turned into informal group work environments, students can do research accessing information via 
the internet in cafes, on lawns areas, on public transport...this has been due to the development of 
Web 2.0, and increased accessibility to mobile internet via mobile technology devices. 
 
Trend 3 – Virtual Spaces and Mobile Technology Devices 
 
The rapid pace with which technology has evolved, and continues to evolve, can make IT decisions 
made today, obsolete tomorrow (Brown and Long, 2006).  It is extremely challenging for Higher 
Education institutions to keep pace and provide a robust infrastructure to support technology needs 
now, let alone for the future. 
 
Through the 1990s, accessing digital resources was a challenge, simply acquiring a computer was 
beyond the financial reach of many students; a minority of students owned laptops. The challenge 
for most institutions was simply giving students access to computers to do their work (Brown and 
Long, 2006).  The affordability of mobile devices has meant that in the past 10 years or so, we have 
moved from most students owning a desktop computer, to owning a laptop, to now owning one or 
more mobile devices such as laptop, smart phone, iPod and/or iPad...the trend is towards smaller, 
adaptable, (and multiple) mobile technology devices.  Longitudinal research by Smith et al (2009) 
into technology usage amongst college/ university students in the US identified: 

•  growth in the use of laptops compared to desktops 
• approximately half of respondents owned a handheld internet-capable device. 

 
The “virtual space” through the use of mobile technology devices, the internet and the movement to 
Web 2.0, has resulted in a significant uptake of social media such as blogs, wikis, podcasts, YouTube 
and Skype, as well as social networking sites such as facebook, myspace and twitter.  Many students 
subscribe to massive multiplayer online gaming environments and virtual worlds such as Second Life 
and avatars, using skills learnt in game-based learning (problem-solving, decision-making, team 
work, leadership) to apply to other learning contexts. 
 
“Beyond enabling access to global resources and communication/collaboration tools, information 
technology provides learners access to highly interactive and immersive tools that allow students to 
move from simply learning about a topic to role playing and scenario building. Virtual worlds allow 
students to "experience" weather, mathematical models, civic participation, or interviews. Massively 
multiplayer online gaming environments allow students to compete, cooperate, and solve problems 
as teams. Visualizations and simulations allow students to investigate unique locations or scale (nano 
to galactic).” (Oblinger, 2010: 42- 52). 
 
On the other side of the equation, there are the formal online learning environments and systems 
that students engage in during their university life – such as Lectopia; Turnitin; Blackboard, Moodle; 
Wimba; Adobe Connect – to name a few.  James et al (2010) in their longitudinal research into first 
year Higher Education students found that in 2009 students reported spending 6.5 hours online for 
study purposes compared to 4.2 hours in 2004, representing a 65% increase in five years. 
 
The growth in online usage has shifted and evolved dramatically and impacted not only the virtual 
environment but also the way in which the physical space is used.  Technology has precipitated a 
discussion that ultimately goes beyond technology, to one that seeks to understand what higher 
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education institutions and staff can do to create the circumstances for effective learning (Warger 
and Dobbin, 2009: 2). 
 
Web 2.0 has facilitated an interactive environment for sharing, collaborating, creating, exchanging 
and generating information and user-created content, and ultimately the democratisation of 
“knowledge” – information, content and “knowledge” no longer rests with one individual (the 
academic) but is created by an online community of users.  For example, Wikipedia has evolved and 
grown based on this premise. 
 
Refer to Figure 1 - Interaction between virtual spaces, physical spaces and technologies (Appendix 
A). 
 
There are a vast number of examples of virtual spaces and Web 2.0 being utilised in curriculum to 
facilitate student learning.  Such as the Decameron Web Project at Brown University aimed at 
communal and collaborative learning to facilitate the creative expression and multiple perspectives 
in the study of the literary text; or Second Life used to teach computer science and engineering 
whether it’s in a “virtual classroom” or at the “University of Florida’s Simulation a Gallery”; an airy 
platform levitating over an ocean. 
 
Case Study 3 – University of New South Wales - Digital Computation Studio 
 
A simple example of how Web 2.0 can be used as a learning medium for collaborating, exchanging, 
sharing and generating user-created content is the demonstrated in the course Digital Computation 
Studio in the Architecture Program in the Faculty of the Built Environment, at the University of New 
South Wales. 
http://tv.unsw.edu.au/video/online-portfolio-tools-tam-nguyen1 
 

• Studio-based subject which explores a range of design problems where computation is used 
to generate, enhance and analyse possible solutions. 

• Students apply and develop technology to best meet the imperatives of the set design tasks. 
• Helps develop employable skills – ability to produce computer generated renditions of 

architectural designs, interiors and the surrounding environment is essential in built 
environment professions. 

• Students use Blogs& Wikis to complete and post their work online each week; can come 
back and edit their posts. 

• Peer comment – students provide online feedback to each others’ assignments and design 
projects; encourages greater student engagement and interaction. 

• Online Portfolio Tool to “present and share” – students incorporate external images and 
videos; this is pooled into a collection and presented as a gallery; flickr is used to store 
images and YouTube and UNSW TV for videos.  Students work can be used as an Online 
Portfolio well into their degree and beyond. 

 
Given these trends in learning spaces, and in particular the impact of the virtual environment, what 
can we expect in the future? 
 
3.1 What Can We Expect In The Future? 
 

1. The trend for mobile devices will only continue and grow well into the future.  “Although 
specific technologies may come and go, the enduring trend is technology becoming more 
capable, affordable and mobile” (Brown and Long, 2006: 9.2). 

 
  

http://tv.unsw.edu.au/video/online-portfolio-tools-tam-nguyen1�
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2. Conversely, whilst the cost of mobile technology devices is dropping, total IT costs in higher 
education seem destined to remain on an upward trajectory; this is partly due to the 
demands from academics for bandwidth and computing power, and from students for multi-
media intensive applications; coupled with the tendency of higher education institutions to 
build and operate its own IT systems. (Hignite, Katz and Yanosky, 2010) 

 
“Cloud computing” is internet-based computing, whereby shared resources, software and 
information are provided to computers and other mobile technology devices on-demand, 
like a public utility (Wikipedia).  Cloud computing represents a real opportunity to re-think 
and re-craft IT services...”among the greatest benefits of scalable and elastic IT is the option 
to only pay for what is used” (Hignite, Katz and Yanosky, 2010: 2) 

 
3. Seamless integration of IT infrastructure, applications and support services.  We expect in 

the future that a student will be able to walk into a learning space and immediately their 
mobile technology device will link up with the University’s IT system, meaning that the 
system recognises who they are, what course they are enrolled in, what applications and 
information they need, and download all this onto their mobile device. 

 
4. Increased focus on using technology to enable and support learning and teaching; with the 

burden on providing access to technology shifted, the focus now becomes technology to 
support learning (Brown and Long, 2006).  Curriculum needs to be reviewed and re-aligned 
(including assessment), and teaching practice needs to change to support this new 
technology groundswell, but learning outcomes have to be at the centre. 

 
5. We see the virtual space as a classroom as a future reality; blended and online learning will 

be the norm; no longer considered an innovation. Campuses can expect the boundaries 
between virtual and physical learning environments to continue to blur. (Graetz, 2006) 
 
As such, we need to actively design, plan and maintain such virtual spaces.  As universities 
accept the notion that virtual spaces are actually classrooms, they can begin to apply the 
same care and consideration to decisions about online learning systems...as they do to 
decisions about construction and renovation (Graetz, 2006). 

 
6. Flexibility and adaptability for both physical spaces and virtual spaces will continue to be 

critical.  There needs to be flexibility for students and teachers to change their approach to 
learning or teaching, in real-time, in response to emerging learning needs.  In the same way 
that we need a variety of physical spaces to suit different learning modes and uses, the 
virtual environment has to be just as flexible. 

 
7. Increased focus on human-centred design; those who use the learning environment 

(physical and virtual) to inform how they are developed.  Learning environments should be 
developed by those who will use them (Crawley and Imrich, 2004).  As the emphasis on 
supporting learning activities rises, more ownership will shift to the faculties, academics and 
students in a participatory approach to designing learning spaces.  They will need to be 
assisted and supported, rather than led by architects, builders, and facilities management 
professionals and in the case of virtual spaces, IT professionals (Brown and Long 2006). 
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4. CONSIDERATIONS IN DEVELOPING PHYSICAL & VIRTUAL LEARNING SPACES  
 
In developing learning spaces, Higher Education institutions – including UNSW will need to take into 
consideration the following factors.  
 
4.1 Student Characteristics 
 
In order to support learning, spaces need to be designed with student needs at the core.  Learning 
spaces are environments for people - not for the resources/ technology - and therefore should be 
informed by the needs of those people (Brown and Long, 2006).  Today’s students - Generation 2.0 
or Millennials – have different attitudes, expectations and ways of learning from students of 
previous generations.  In most part, they are technology savvy and have higher expectations – they 
prefer learning experiences that are digital, connected, experiential, immediate and social (Lomas 
and Oblinger, 2006).  They tend to favour a more active, participatory and experiential style of 
learning (Oblinger, 2006), which includes the use of technology, which is integrated into their 
environment and their learning.  They expect immediate access to information and support (online), 
individual customization, and connectivity for mobile technologies and devices.  Higher education 
institutions need to adapt if they are to stay relevant and meet the needs of tomorrow’s students. 
 Students today expect their learning environment to mirror their personal and social lives (Oblinger, 
2006). 
 
At the same time, the ‘differences’ in today’s students should not be overstated.  Bayne and Ross 
(2007) warn against exaggerating the distinction between digital natives (students) and digital 
immigrants (teachers).  Setting these two in opposition undermines the expertise and experience of 
teachers - both technological and other - and overstates the so-called demand by students for high-
tech education solutions.  Bennett et al (2008) argue that research indicates that whilst a proportion 
of young people are highly technology-literate, using it to learn, communicate and gather 
information, there is also a proportion of students who are not.  The concern is that labelling all 
young people ‘digital natives’ overlooks diversity within the cohort and ignores the needs of 
students who are not highly technologically-adept or who may not have access to technology 
(enhancing the so-called ‘digital divide’).  It may also result in over-focus in technology at the 
expense of other learning and teaching issues, or use of technology for the sake of technology 
without consideration of the pedagogical issues. 
 
As students from ‘non-traditional’ backgrounds increase, awareness of their needs must inform 
design of learning spaces.  Students managing multiple commitments - including family and 
employment - may need more flexible learning options, for example, capacity to access lectures 
online or take part in forums without travelling.  There may be similar considerations for distance 
learners.  These students may drive further developments in virtual spaces as a way to meet their 
needs for education without having to be physically present on campus. 
 
4.2 Learning Principles 
 
In order to support learning, spaces need to be designed with principles of effective learning and 
teaching in mind, including:  

• Learning is a social process, where students construct understanding and meaning through 
discussion and negotiation (Billet, 1996) 

• Stimulating and interesting – students need to feel engaged (Sommerville and Harlan, 2008) 
• Multiple learning modes (visual, auditory, kinaesthetic etc) (Sommerville and Harlan, 2008) 
• Independent and self-directed – encouraging students to take responsibility for their own 

learning (Hase and Kenyon, 2000)  
• Contextualised and applied learning 
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• Learning should build upon past experiences and incorporate reflection and development of 
connections between these experiences (Merriam and Caffarella, 1999).  

 
Drawing on principles of effective learning, UNSW has developed a set of ‘Beliefs about Learning’ 
designed to underpin university planning, including development of learning spaces.  UNSW 
believes that learning should: 

1. be engaging. 
2. be active. 
3. be situated and authentic. 
4. build connections. 
5. be guided by clear expectations and academic standards. 
6. be challenging and supported. 
7. be inclusive of diversity. 

See Appendix B for further details of the UNSW Beliefs about Learning.   
 
4.3 Staff 
 
Changing learning technologies and spaces are influenced by and in turn influence not only the 
students but also the staff, in particular teaching staff.  Space interacts with academic identify and 
institutional performance (Temple, 2009).  It is essential that staff are involved in leading the 
development of new learning spaces and that due consideration is given to their existing capabilities, 
needs and professional development. 
 
George et al (2009) identify the challenge of engaging with staff, prior to the development of a new 
learning space.  Surveying teachers about the use of new learning studios and the implementation of 
new technologies, they found that both students and staff were frustrated with technology 
problems and lack of expertise in using the technology.  To get maximum benefit from new spaces 
and avoid under-utilisation and frustration, it is essential that staff - and where necessary students - 
understand how to use the new spaces and technologies.  
 
There is a complex relationship between pedagogical practice and new physical and virtual learning 
spaces.  Technology and the new spaces support the delivery of curriculum to achieve desired 
student outcomes.  However, in order for new spaces to be effective and bring about improvements 
in learning outcomes, pedagogical changes must be implemented (Warger and Dobbin, 2009).  
Planned training, development and ongoing support are essential so ensure staff integrate with the 
new environment and maximise the opportunities it can afford.   
 
To use technology effectively requires a modification of teaching techniques to take advantage of 
the technology.  “Institutions that want to provide effective, technology enabled environments must 
create a structure of incentives and motivation that encourages academics and faculties to make the 
investments needed” (Warger and Dobbin, 2009: 7). 
 
4.4 Technology  
 
Integration of technology is a key feature of Learning Spaces.  As we have identified earlier, today’s 
learners are used to technology and expect it to be integrated into their environment and their 
learning.   Technology considerations go beyond provision of computers in a space and may include:  

• Ability for individual students’ mobile devices to connect with the institutional virtual 
network and technology. 

• Provision of technology to support informal and/or ‘off-campus’ or distance learning 
• Virtual learning environments and virtual collaborative spaces 
• Privacy and copyright 
• Access to digitised resources in multiple formats 
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• Archiving of resources 
• How to support the technology, in terms of support for users; ongoing financial support; 

technical support and so on.   
See Appendix C for a list of IT issues in HE as identified in an EDUCAUSE survey.   
 
As noted earlier, Brown (2005) identifies a shift from providing access to technology (eg. PCs) to 
utilising technology to support learning.  Many students will have ownership of technology and so 
may not require an institution to provide them with this access.  Instead, developers of Learning 
Spaces need to think about how this existing technology owned by the students can be supported in 
the environment and utilised to support learning.   
 
There are particular issues in relation to the implementation of new technologies that should be 
considered.  Lewis and Starsia (2009) critique what they refer to as the typical way that new 
technologies are introduced in a tertiary campus: 

1. Consultants identify how technology functions within the organization and proposes 
solutions that often include the latest technology innovations in the marketplace.  

2. To bring cost of identified solutions down, the project scope is refined, often resulting in 
complete divergence from original objectives of the spaces.   

3. Once the design decisions are made, the final step in this process is purchasing technology 
and integration services. 

 
They argue that this approach results in disconnect between original aims for the technologies and 
spaces and what eventually gets implemented.  This results in inflexible, expensive and under-
utilised technologies and spaces.  Instead they suggest that it is important to: 

• Define the core business and core objectives for the space/ technology, involving all 
stakeholders 

• Focus on What, How and Why: the technology’s purpose (What), how it is to be used (How), 
and what is to be achieved within the technology setting (Why) instead of focusing on the 
specific technologies  

• Invest in infrastructure that will support changes in technology.  For example, thinking about 
how spaces can be flexibly used in the future; developing spaces with an eye to future 
trends (see Section 3.5). 

 
In terms of developing virtual spaces, including for example, blogs, wikis, learning management 
systems, online role plays, a key issue is usability.  Graetz (2006) provides a model of usability which 
identifies five criteria for defining a usable system: 

• Learnability refers to the speed and ease with which a novice user can achieve proficiency 
with the system. 

• Efficiency refers to the degree to which the system supports the performance of an 
experienced user in the shortest amount of time and with the fewest steps. 

• Memorability refers to the degree to which a user, particularly an intermittent or casual 
user, can remember how to accomplish a task using the system, the steps of which were 
learnt previously. 

• Errors refer to the number of mistakes and missteps made by the user. 
• Satisfaction refers to the users’ overall emotional experience when using the system  
(Graetz, 2006: 6.10). 

 
Certainly, this is a framework worth considering in assessing whether a virtual space will be 
effective. 
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5. UNSW EXPERIENCES AND ‘FUTURE LEARNING SPACES’ PROJECT 
 
5.1 UNSW Experience & Challenges 
 
There are many challenges and considerations involved in planning and developing learning spaces, 
now and in the future.   The challenges we face at UNSW, are not necessarily unique to our 
institution, and many of these may resonate with experiences at your university, but we do need to 
recognise them, and hopefully find ways as tertiary education managers and professionals to 
address these. 
 
Silo approach: 
UNSW, like many large institutions, takes a silo approach to the development of a new building or 
refurbishment of existing learning spaces.  Typically, academics and faculties develop the curriculum 
and pedagogy, IT makes decisions with regards to technology requirements and Facilities 
Management design, develop, and project manage the learning (and other spaces) on campus 
(Bickford and Wright, 2006); in consultation with the “sponsor” faculty or division.  As Boyer and 
Mitgang (1996: 148) remark “Too often, the academic and professional worlds are marked by 
vocationalism, the fragmentation of knowledge, and territoriality.”  
 
Similarly, IT learning technology projects are (funded and) managed in a vacuum, with little or no 
consideration given to the interdependencies with other university-wide enterprise systems and 
applications (student, finance, HR etc).   
 
As noted above in Section 3, universities need to apply the same care and consideration to decisions 
about online learning systems...as they do to decisions about construction and renovation (Graetz, 
2006). 
 
So whilst such specialisation does build up expertise and may result in some innovations, it falls 
short of the potential and capacity to align the building works with the University’s learning and 
teaching principles and goals (Bickford and Wright, 2006: 4.1). 
 
We have a tendency to develop spaces that meet our current needs, rather than planning for the 
future.  We need to ask ourselves the difficult questions – Who are students going to be in five or 10 
years time?  How do they like to learn?  How will the curriculum need to change or adapt to their 
learning style? How will our teaching practice need to change?  What sort of learning spaces do we 
need now and into the future, and how will they be utilised?  How does technology need to be 
integrated into the physical space?  Will we need large or small lecture theatres or none at all?  Will 
we need more flexible tutorial style spaces? 
 
Lessons learnt: 
We don’t learn from our mistakes. Certainly this is not unique to our institution, as many other 
universities will hold up shining examples of learning spaces that have been developed and work 
well, but we don’t reflect on what didn’t work well and why.  There is a tendency to approach each 
new learning space as a totally new project; not taking into account the lessons learnt from the way 
previous or other learning spaces have been developed or are being utilised (or even not being 
utilised effectively). We need to identify “good practice” in learning spaces developed within other 
institutions and see how we can adapt these for our own university.  We must also adopt a 
systematic approach for the evaluation of learning spaces – design phase, project management 
phase, post-occupancy phase. 
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Fragmentation: 
There is a fragmentation in the way learning spaces are “owned” and managed.  At UNSW, we have: 
(i) Centrally Allocated Teaching Spaces (CATS) – which are maintained by Venues & Events and 
Facilities Management; and (ii) Faculty Teaching Spaces – which are the responsibility of the “owner” 
Faculty.  As a result, we don’t have a single authoritative database or source which clearly identifies 
what teaching spaces we have, how technology enabled they are, and when they need to be 
upgraded: 

• timetabling/scheduling of classes doesn’t  make the most effective use of all

• no holistic university approach to the management and renovation of these learning 
spaces; 

 the 
teaching/learning spaces around the campus; 

• new building/renovations to existing building aren’t planned to align with an overall 
institutional strategic direction for learning and teaching or learner-centred design. 

 
Only recently has our Vice-Chancellor indicated the default position is that teaching space should be 
CATS or Centrally Allocated Teaching spaces: 
“In particular, it may be that some of this teaching space would be assigned back to a Faculty for its 
exclusive use but at the very least it needs to be on the books of Venues & Events and Facilities 
Management needs to know about it so that they can do the appropriate refurbishments” (Vice-
Chancellor’s Advisory Committee meeting  11 August 2010). 
 
Virtual spaces and learning technologies are also managed in a fragmented way.  IT departments 
typically only deal with technology-side, the so called “boxes”, but everything else becomes the 
responsibility of the enterprise system “business owner” – usually a Division, Department or Faculty.  
Learning technologies are evaluated on an IT-based framework, but little thought is given to assess 
the educational value and learning effectiveness of the virtual environment.  IT needs to have an 
understanding of the pedagogy and its relationship to learning technologies (Warger and Dobbin, 
2009). 
 
Obsolescence: 
UNSW, like many other universities in Australia, has buildings and infrastructure which has aged 
significantly.  At any one time there are building works going on around campus – at the Kensington 
campus; a major upgrade of the whole Paddington Campus for the College of Fine Arts – and yet we 
are struggling to keep up the renovations needed.  Our building range from the 1950’s to today, and 
similarly much of the technological infrastructure and equipment is obsolete. 
 
Buildings outlast the components inside them.  “Estimated lifetimes are: 

• 3 years for software systems 
• 5 years for computer hardware and communications systems 
• 10 years for cabling 
• 15 years for furniture 
• 25 years for mechanical and electrical systems 
• 75+ years for building structures“  

(Maves and Sharpless, 2005). 
 
Given the new ways in thinking and approaches in terms of learning theory, architecture and design, 
curriculum and teaching practice (ie. the way it is delivered) and educational technologies, has 
moved ahead in leaps and bounds, there is a huge chasm between where we are as an institution 
now and where we’d like to be.  Whilst we’d like to upgrade all our learning spaces now, this is not 
feasible.  So how do you manage this process and plan the upgrade of learning spaces for the future, 
whilst still meeting our current needs? 
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When we look at our IT infrastructure to support the virtual learning spaces, universities face huge 
challenges in trying to meet current demands, let alone to plan for future needs.  As noted in Section 
3, there is an increasing demand from academics and students for wireless internet access through 
the use of mobile technology devices and video and sound intensive files; at UNSW we are struggling 
to keep up with the demand for access to the uni-wide network, particularly as students are now 
coming onto campus with multiple devices. 
 
Time and Money: 
The cost of Higher Education is rising, and expenses related to technology and capital development 
investment are a significant portion of this.  Resources are limited, and in the current economic 
climate, budget pressures on universities have become severe, and we need to recognise that we 
may not be in a position to obtain more funding, government or industry; “Investments in the tools 
and facilities of education – and in the personnel to operate and support them – must be made very 
carefully, and part of (this is) knowing where the money is best spent” (Warger and Dobbin, 2009: 4) 
 
As noted earlier under Section 3, IT costs in particular are continuing to grow on an increasing scale.  
So we need to make smart decisions on how to best utilise our budgets.  Too often decisions are 
made to invest in the capital expenditure associated with the set up of an IT system or educational 
technology, but little consideration or provision is made for the ongoing maintenance and upgrading 
of educational technologies. 
 
UNSW has the same financial pressures of other institutions – limited funding and how to best utilise 
it. 
 
Coupled with this, academics, senior executive and tertiary education managers – we are all time 
poor!  Planning and design for learning spaces by these individuals has to be fitted in amongst other 
competing priorities and demands.  We don’t necessarily give enough care and consideration to 
what is actually needed, we don’t always consult with the right stakeholders, we sometimes make 
decisions without considering the full impact or implications of these.  As a result, the learning space 
may not necessarily resemble what was in the original scope, and doesn’t always meet the needs of 
our end-users. 
 
5.2  ’Future Learning Spaces’ Project 
 
Learning & Teaching @ UNSW has embarked on an ambitious strategic project to explore how the 
physical and virtual learning spaces will look like in 2020.  This aligns with the Vice-Chancellor’s and 
UNSW’s strategic vision.  In reviewing the UNSW Learning & Teaching Enhancement Plan 2011-2015, 
we’ve articulated our objective to:  
“Enhance the infrastructure for Learning and Teaching (Organisational, Physical, and Virtual)”. 
 

Goal I2:   Improve the physical spaces – both formal and informal – that enable and support 
learning and teaching. 
• L2.1     Optimisation of existing physical spaces into learner-centred environments 

o Review current physical spaces to assess their level of learner-centredness 
o Establish and evaluate a prototype learning space as a basis for developing 

guidelines for the (re)development of future learning spaces. 
Goal I3:   Improve our on-line learning and teaching environments. 

 
The aim of the Future Learning Spaces project is: 

1. To collect baseline data concerning the learner-centredness of current UNSW teaching and 
learning spaces (audit of all current learning spaces) and develop a comprehensive database 
of learning spaces 
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2. To develop guidelines for the (re)development of learning spaces including a framework for 
evaluating learning spaces 

3. To develop a prototype learning space on campus and prepare an evaluative report on its 
effectiveness 

4. To draft a proposed program of work to re-develop existing spaces in accord with these 
guidelines. 

 
The project will need to involve key stakeholders right from the beginning – Deputy Vice-Chancellor 
(Academic), Deputy Vice-Chancellor (Research), Faculties/Schools representatives (Associate Dean 
Education and/or Learning & Teaching Fellows) and academics, Facilities Management, Venues & 
Events, Learning & Teaching @ UNSW, University Library, IT Services, and students.  “Buy-in” is 
critical all the way through the planning and implementation process and aligns with the approach of 
“creating common vision” (George et al). 
 
This is a three-year project and is comprised of essentially three phases, and then the institutional 
roll-out and implementation phase: 
 
Phase 1 - Review of Current Learning Spaces (Centrally Allocated Teaching Spaces) 

• Definition: what is a CATS space and what is purpose-built (or Faculty) space. 
• Collect preliminary data of current learning spaces at UNSW. 
• Draft taxonomy or glossary of terms to describe learning spaces eg. lecture-style, 

tutorial, studio-based, wet-lab etc. 
• Develop a list of key data we would like to capture (in the database) – definition of the 

“fields and “record”. 
• Review current databases in existence and determine how effective they are in 

capturing this data ie. how much needs to be modified. 
• Build new database. 
• Capture and collate data (including photos) – use data from existing database and audit 

(Research Assistant and staff from Venues & Events) to update the database. 
• Analyse data collected and identify gaps (or additional requirements). 

 
Phase 2 – Development of Guidelines for Learning Spaces 

• Conduct literature review and benchmarking of “good practice” for learning spaces. 
• Draft guidelines for the (re)development of learning spaces. 
• Review and revise guidelines based on learning space audit. 
• Utilise the draft guidelines to inform the development of the prototype learning space. 
• Review and refine guidelines based on prototype learning space pilot study. 
• Disseminate guidelines to faculties and key stakeholders for consultation. 
• Finalise guidelines based on feedback. 
• Submit guidelines to Academic Board and University executive for adoption. 

 
Phase 3 – Development and Evaluation of Prototype Learning Space 

• Identify a learning space on campus to be re-developed 
• Prepare Capital Development funding bid (possibly including ALTC grant funding). 
• Seek ‘expressions of interest’ from academics interested in conducting a pilot study of 

the learning space and curriculum. 
• Conduct literature review and benchmarking of “good practice” of evaluation 

framework. 
• Develop and agree on evaluation framework to be utilised. 
• Conduct a pre-evaluation of the learning space; its current usage, from the teacher 

perspective and the students’ experience. 
• Design of learning spaces based on draft guidelines. 
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• Approval of funding. 
• Commence capital works and refurbishment of learning space. 
• Conduct evaluation of project building phase. 
• Completion of capital works and refurbishment phase. 
• Review and revise curriculum with academic, in line with how the learning space may be 

used more effective to enhance learning; professional development to help improve 
teaching practice. 

• Conduct post-evaluation of learning space – space usage, effective in enhancing learning 
and the student experience. 

• Prepare and submit evaluation report to University executive. 
• Note: academics for pilot study to include one looking at innovative teaching practices 

and one entrenched in current practices and methodologies. 
 
Phase 4 – Institutionalisation Phase 

• Draft a proposed program of work to (re)develop existing learning spaces in accordance 
with the agreed guidelines, in consultation with key stakeholders. 

 
5.3 Principles for Learning Spaces (Physical and Virtual) 
 
The question arises as to how we plan for the future, and how can we “future proof” learning 
spaces. When we look into the theory and practice of learning space design, there are some 
common principles that emerge. 
 
To plan and create learning spaces: 

1. That are learner centred – that support learning outcomes and enhance the student 
learning experience; ultimately, finding ways to assess the impact of the space on learning. 

2. That are focussed on how curriculum is and will be delivered, and to consider how teaching 
practices may need to change to accommodate changes in the curriculum. 

3. That extend beyond the classroom (formal) to informal settings (Van Note Chism, 2006) – 
corridors, walkways, lawns and outdoor spaces, learning commons, cafes and into virtual 
spaces. 

4. That are flexible and adaptable – a need for a variety of spaces to suit different learning 
modes and uses. 

5. That provision for flexible, reliable and integrated access to technologies, wireless network 
and support of mobile devices. Students blend the physical and virtual worlds, moving 
seamlessly between and within these spaces for learning and socialising (Lomas and 
Oblinger, 2006). 

6. That are human-centred in design – functionality and comfort balanced with aesthetics and 
visual stimulation – natural lighting, colour, texture, shape, size (Gee, 2006) 

7. That are participatory in design – to involve the students (and teachers) themselves, in 
planning and evaluating space design is an effective way to ensure that space catalyses 
learning (Lomas and Oblinger, 2006). 

8. That incorporates professional development opportunities and incentives for staff to utilise 
spaces effectively to provide truly technology-enhanced learning environments.  

9. That are transferable – designs that can be transferred or replicated relatively easily to other 
learning spaces around campus. 

10. That are financially viable – to build, to maintain, to upgrade and to refurbish. 
11. That are sustainable – both from an ongoing resource perspective and that are 

environmentally sustainable. 
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6. CONCLUDING COMMENTS 
 
Learning spaces will continue to transform and evolve in the future; this presents many challenges 
for universities but also opens up potential opportunities for future thinkers.  Discussions around 
learning space design and the impact of technology has created a new way of thinking on how 
learning spaces, physical and virtual, can be designed to enhance the student experience and 
promote learning outcomes.  Technology provides a range of opportunities to create new kinds of 
learning activities and experiences.  “The challenge is finding the right places for technology and 
using it wisely” (Warger and Dobbin, 2009: 6). 
 
As institutions, the focus needs to be on how we can meet these challenges to create truly 
integrated technology enhanced learning environments.  We must provide incentives and 
professional development opportunities that encourage faculties and academics to take a team-
based approach to curriculum design and adaption of teaching practices. 
 
As tertiary education managers and professionals we need to take a more holistic participatory 
approach to learning spaces design that incorporates the student “voice”  – whether physical or 
virtual, formal or informal, we need to think of these as learning environments, which 
“encompasse(s) learning resources and technology, means of teaching, modes of learning, and 
connections to societal and global contexts.  It also includes human behavioural and cultural 
dimensions...and requires us to examine and sometimes rethink the roles of teachers and students 
because of the ways in which they make use of space and bring wider societal influences into 
play”(Warger and Dobbin, 2009:3). 
 
Only then can we create learning futures as institutions that meet the challenges we are likely to 
face as we prepare to move into the next decade and beyond. 
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Appendix A 

Figure 1 – Interaction between virtual spaces, physical spaces and technologies  
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Appendix B: UNSW Beliefs about Learning 
 
Learning should: 

1. be engaging. 
Students are motivated to learn when they are engaged with exciting and stimulating ideas 
and experiences. 
2. be active. 
Learning is an active process involving a conscious intention on a student’s part to make 
sense of new ideas or experiences.  Learning involves action (the trying out of new ideas) 
and reflection (based on feedback). Learning should develop a student’s capacity for 
independent thought and action. Whether working individually or in groups, a student 
should become increasingly autonomous in their scholarly endeavours. 
3. be situated and authentic. 
Learning is situated and authentic when students develop their knowledge and capabilities 
in meaningful disciplinary, professional, and personal contexts. 
4. build connections. 
Learning experiences should connect new ideas with students' existing knowledge, skills 
and values, while extending and challenging their current ways of thinking and acting. 
 Learning should build connections between teachers and students and between students 
themselves  
5. be guided by clear expectations and academic standards. 
Learning is effective when it is purposeful, when the reasons for study are explicit and 
attractive, and when students understand what is expected of them. 
6. be challenging and supported. 
Effective learning is supported by a climate of enquiry where students feel challenged, 
while being supported to take sensible risks in their learning. 
7.  be inclusive of diversity. 
Learning is enhanced when students feel valued and respected, and engage with, and are 
challenged by, a diversity of ideas and perspectives within an environment that is 
respectful of this diversity.  Students learn in different ways and their learning is best 
supported by the use of multiple teaching methods and modes. 

 
 
Appendix C: Top 10 IT issues 
 
A recent EDUCAUSE survey of (primarily) Chief Information Officers in higher education institutions 
identified the following top 10 IT issues in HE: 

1. 1. Funding IT 
2. 2. Administrative/ERP/Information Systems 
3. 3. Security 
4. 4. Teaching and Learning with Technology 
5. 5. Identity/Access Management 
6. 6. (tie). Disaster Recovery / Business Continuity 
7. 6. (tie). Governance, Organization, and Leadership 
8. 7. Agility, Adaptability, and Responsiveness 
9. 8. Learning Management Systems 
10. 9. Strategic Planning 
11. 10. Infrastructure/Cyberinfrastructure 

(Ingerman et al, 2010) 
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