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1. Executive Summary 

Higher Education institutions have a responsibility to meet the needs of the 

changing world of work and a changing society, plus an imperative to remain 

competitive in this changing world 

The higher education sector is growing rapidly all over the world with the number of universities and 

other new forms of higher education institutions increasing to meet this growing demand in both our 

mature advanced economies and the fast growth developing economies. Competition for the best 

students both locally and internationally is intense. New competition is coming from new flexible 

forms of education with distance options and more flexible courses and modules. Creative new 

services are supporting students unable to travel to campus for reasons of geography, or with life 

demands which make them unable to commit to a full-time campus experience. Many of the best 

students are seeking international education connections and opportunities, and there is a major 

trend towards business partnerships, increased engagement with employers, block releases and 

degree-apprenticeships which are all driving significant changes in many institutions.   

Much has been written about the need for students to develop and hone the 21st Century skillset in 

order to prepare them for the creative, dynamic, technology rich and collaborative environment in 

the current and future workplace and society. The trend is towards a more holistic set of skills 

necessary for an uncertain future. There needs to be clear agreement as to what education, attributes, 

attitudes and skills are needed so that society is more resilient, and people are better prepared for 

the continuing (and accelerating) social, political, environmental and technological changes of the rest 

of the 21st Century.ii Until now our educational system’s focus has been very much on learning in 

terms of information and knowledge, not on the skills, mindsets and behaviours which will better 

prepare learners for the demands of this emerging and unsettling new world.  

This paper examines the main environmental factors driving the sector and explores through desk 

research and case study analysis what institutions are doing to compete in an increasingly 

international and growing market for higher education. There is also a detailed section on the 

technology trends that will drive higher education now, and in the future, and an analysis of students’ 

perspectives and expectations is also included. Recommendations are then suggested for higher 

education institutions to consider as they prepare students to make a significant contribution to the 

workplace and society as a whole as we enter the 4th industrial revolution.  

Value for money 
Higher education represents an enormous investment for students and their families, and for 

governments and societies who are supporting and subsiding the costs to varying degrees. Higher 

education has a responsibility to provide value for money to both students and tax payers and to 

avoid a reputation for elitism, inward focus or excessive costs.  

Impact of technology and the 21st Century economy  
There are many macro trends and major waves of change influencing the direction of higher education 

for the second half of the 21st Century include the globalised economy; climate change; shifting 

populations; ongoing political upheavals; and the changes we expect from the 4th industrial 

revolution. We are less than half-way through the process of change and transformation in higher 
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education, and institutions have a double mandate to both use technology effectively to enhance the 

learning and teaching process, and to prepare students for the workplace and society.  

In addition to these macro trends, the following more proximate environmental trends outlined in 

Figure 1 are influencing a campus master plan strategy and design. The paper provides an analysis of 

each of these four trends. 

 

Figure 1: Environmental trends influencing ‘campus master plan’ strategy and design 

Technology is changing the face of society, the workplace and education and, while digital and online 

services are a part of the offerings from all leading institutions, few are offering the high quality 

digitally supported course experiences and related services to full-time campus-based, part-time or 

distance students that are possible. Innovation in pedagogy, learning spaces and in the application of 

technology is essential to provide high quality offerings, flexibility for different needs, and a more 

dynamic education system. This wave of environmental and technological shifts places a significant 

responsibility on our higher education systems to prepare our future workforce and society in this 

perfect storm of change. 

Innovation, Competition and Differentiation  
New technologies are constantly pushing boundaries enabling active and instrumented learning 

spaces, new maker spaces, blended synchronous learning1, augmented and virtual reality 

environments, design labs and fabrication facilities. These are all bringing new thrilling and flexible 

dimensions to the learning and exploration process. While many cases of supported innovation are 

reported these advanced approaches are generally not yet entering into the main-stream process. In 

the medium-term horizon many of these and other new approaches will create new opportunities and 

advances. Lack of support for innovation will put institutions at risk of competition from more 

innovative and agile institutions or learning services. It is important to institutions to create the 

university platform on which the schools and faculty can innovate and develop a stronger set of 

services. 

All Higher Education institutions are competing for the best students and for their position in the 

international rankings. Institutions are focused on protecting and growing revenues while properly 

preparing students for the demands of 21st Century employment. Many institutions are achieving 

additional growth and revenue through expanded virtual and distance offerings and/or supporting 

student recruitment and growth by differentiating through technology and learning space design for 

the optimum flexible learning experience. This is taking place in a marketplace where there is a trend 

                                                           

1 Blended synchronous learning is where on campus and remote= students learn together in real time. 
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towards increased interdisciplinary education and learning service unbundling with students going to 

different providers for different parts of the experience. This increases the need for institutions to 

innovate and differentiate their offerings with a high quality, cross-disciplinary campus experience 

which is continued online by highly cohesive digital services providing a strong consistency of 

experience and institution identity. 

The term “Active Learning” is now used widely to describe a new type of learning experience fit for 

the demands of todays’ society and workplace as explained more fully later in this report. Digitally 

instrumented and sensor equipped learning spaces are being experimented with to provide immersive 

and interactive learning experiences for on-campus and remote students. 3D printing is supporting 

design and prototyping laboratories and other creative disciplines. The set of mixed and augmented 

reality technologies are being experimented with in many institutions and are beginning to find 

application in fields where it is difficult to have the experience in any other way. 

Future proofing the campus – meeting the needs of a changing world  

A progressive and future-proof campus framework designed for 21st Century 

students, academics and administrators helps define and design active learning 

spaces and a high quality on-campus experience, together with a consistent high-

quality digital environment, and a virtual campus experience which carries the 

strong institutional identity of a leading university across campus, off campus and 

to distance learners all over the world. 

A successful Higher Education campus will be prepared to meet future demands by placing students 

at the centre, carrying a strong mandate for high quality teaching and research, and considering how 

these other factors work together to position the university as a leader in reputation and rankings. 

Key to this paper is the realisation that all these aspects have an important relationship with the 

technology strategy of the institution, the quality of technology and learning spaces offered, and the 

quality of digital, online and virtual experiences offered.  Cohesive and coherent learning models 

across all learning environments are key to the success of a hybrid learning model. The physical and 

virtual learning space design should be complementary.  

Campus Master Plan  
The most successful universities will be those that differentiate themselves through their agility to 

adapt quickly and effectively to meet the demands and demographic of their student population. A 

strong awareness of, and speed of response to shifting trends in employers’ future requirements of 

graduates, new models of higher education, students’ expectations, and of developments in 

technology that will support and enhance teaching, learning and research are also key 

environmental trends and inputs for the design of the campus of the future, and to create the 

‘Campus Master Plan’ found in leading institutions interviewed or reviewed.   

The master plan will be based on macro and closer range environmental trends as proposed in this 

paper and should address the factors shown in Figure 2, also further outlined in the main paper. 
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Figure 2: Main considerations in preparing for the Campus of the Future  

Recommendations  
From the evidence presented, the following recommendations are made for higher education 

institutions to consider: 

Leadership and Vision 

i. Provide strong leadership and vision setting with consistent support from the top, together 

with the resources, management support and investments required, and the fostering of a 

culture of innovation and risk-taking  

ii. From this leadership and vision develop an integrated campus master strategy and plan for a 

digital university platform that is learning driven and which continues the strong campus 

identity and ‘sense of place’ in online and virtual environments 

Learning Led 

iii. Develop an active learning model that supports the skills and competences required for the 

21st century and is led from the top whilst representing shared understanding and values 

across the institution 

iv. Ensure the learning model is the driver for all decision making about future campus and digital 

service design and development including estates and IT services 

v. Design and deliver a coherent and well organised set of digitally supported course experiences 

to students with a strong set of resources, references, activities and assessments in a blended 

learning model that promotes active learning and student engagement 

Cohesive and Coherent Digital University Platform 

vi. Create a cohesive and coherent experience for all students with a high quality on-campus 

experience, together with a consistent high-quality digital environment, and a virtual campus 

experience which carries a strong institutional identity across campus, off campus and to 

distance learners all over the world  

vii. Invest in design, identity and quality of service of online and digital environments so that on-

campus and online learning experience supports and strengthens the brand and identity of 

the institution in a coherent and consistent manner 

Environmental 
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viii. Provide guidelines for students’ primary computing devices to support knowledge creation 

activities in a BYOD (Bring Your Own Device) environment including functionality, 

performance, flexibility, connection capabilities and security requirements, and provide 

wireless printing and display screens thought the campus to support students and staff and 

group collaborative work as part of the digital university platform 

ix. Develop a strong and flexible credential management system across the campus to support 

increases in inter-disciplinary degrees, the trend towards credit unbundling and international 

study experiences 

Managed Innovation Strategy 

x. Establish technology rich learning labs and a managed innovation strategy to drive the 

investigation and successful implementation of new pedagogical models, technologies and 

process in both a short and medium-term horizon  

xi. Prototype and test a range of new physical learning spaces before investing heavily in further 

developments and involve students, academic, estates and IT services in developing the 

requirements and feasibility of these spaces 

Research Focus 

xii. Maintain a strong research focus whilst recognising the importance of meeting students’ 

needs and expectations in teaching and learning 

Business Partnerships 

xiii. Review and revise strategies for business partnership and employer engagement to develop 

a framework for closer employer collaboration, internships, block-release and degree 

apprenticeship initiatives 

International Partnerships 

xiv. Form international partnerships to increase opportunities to work across cultures virtually 

and for international study experiences. 
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2. Introduction 
The higher education sector is growing rapidly all over the world with the number of universities and 

other new forms of higher education institutions increasing to meet this growing demand in both our 

mature advanced economies and the growth developing economies. Competition for the best 

students both locally and internationally is intense. New competition is coming from new flexible 

forms of education with distance and flexible courses and modules. Creative new services are 

supporting students unable to travel to campus for reasons of geography, or with life demands which 

make them unable to commit to a full-time campus experience. Many of the best students are seeking 

international education connections and opportunities, and a major trend towards business 

partnerships, increased engagement with employers, block releases and degree-apprenticeships are 

driving significant changes at many institutions.   

Value for money 
Higher education represents an enormous investment for students and their families, and for 

governments and societies who are supporting and subsiding the costs to varying degrees. Higher 

education has a responsibility to provide value for money to both 

students and tax payers and to avoid a reputation for elitism, 

inward focus or for excessive costs or compensation. In recent 

times there are more questions about the value-for-money of 

some degree qualifications and the burden on students of very 

high costs and debts incurred from student loans, especially in 

countries with high student fees. In all cases whether funded by 

taxpayers and society, or by students and parents, higher 

education must constantly face the challenge to drive down costs 

while increasing the value and quality of offerings and to provide 

equity of access. This broad front of challenges requires that innovation in process, pedagogy, 

technology and business models needs to be at the forefront for all thriving higher education 

institutions to adapt to the rapidly changing environment of the 21st Century.  

An increased emphasis on the need for more vocational, apprenticeship, degree apprentice and other 

career pathways also puts more pressure on institutions to innovate. Medium and lower quality 

institutions will feel more competitive pressures from the push for quality and value-for-money, while 

competition for the best students will remain intense among the leading institutions.   

Impact of technology and the 21st Century economy 
Technology is changing the face of society, the workplace and education and, while digital and online 

services are a part of the offerings from all leading institutions, few are offering the high quality 

digitally supported course experiences possible to 

full-time campus-based, part-time or distance 

students. Innovation in pedagogy, learning spaces 

and the application of technology is essential to 

provide high quality offerings, flexibility for different 

needs, and a more dynamic education system 

prepared to meet the needs of the second half of the 

21st Century which is fast approaching. The 

globalised economy, climate change, shifting 

populations, political upheavals, and the changes we 

expect from the 4th industrial revolution all place a 

The globalised economy, climate change 

and shifting populations, political 

upheavals, and the changes we expect 

from the 4th industrial revolution all place 

a significant responsibility on our higher 

education systems to prepare our future 

workforce and society in this perfect storm 

of change. 

Higher education represents 

an enormous investment for 

students and their families, 

and for governments and 

societies who are supporting 

and subsiding the costs to 

varying degrees 
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significant responsibility on our higher education systems to prepare our future workforce and society 

in this perfect storm of change. 

Competition and Differentiation  
All Higher Education institutions are competing for the best students and their position in the 

international rankings. Institutions are focused on protecting and growing revenues while properly 

preparing students for the demands of 21st Century employment. Many institutions are achieving 

additional growth and revenue through expanded virtual and distance offerings and/or supporting 

student recruitment and growth by differentiating through technology and learning space design for 

the optimum flexible learning experience. This is taking place in a marketplace where there is a trend 

towards increased interdisciplinary education and learning service unbundling with students going to 

different providers for different parts of the experience. This increases the need for institutions to 

innovate and differentiate their offerings with a high quality, cross-disciplinary campus experience 

which is continued online by highly cohesive digital services providing a strong consistency of 

experience and institution identity as in the 2017 JISC reportiii (Figure 3).  

 

 

Figure 3: The need for an integrated learning experience in the campus of the future 

Institutions are experimenting with new processes and technologies. Many universities are using 

active learning spaces supporting more interactive student-centred pedagogies and blended and 

flipped learning models. The term “Active Learning” is now used widely to describe a new type of 

learning experience fit for the demands of todays’ society and workplace and is explained more fully 

later in this report. Digitally instrumented and sensor equipped learning spaces are being 

experimented with to provide immersive and interactive learning experiences for on-campus and 

remote students. 3D printing is supporting design and prototyping laboratories and other creative 

disciplines. The set of mixed and augmented reality technologies are being experimented with in many 

institutions and are beginning to find application in fields where it is difficult to have the experience 

in any other way. Fields such as medicine and architecture, industrial design, and areas where life 

safety or physical risk is involved are among the first adopters. 

A cohesive and coherent learning experience across all domains of learning 

A recent Arupiv report sums up in Figure 4 the most compelling reasons for higher education to 

consider change, which are echoed in many other reports as well as evidenced in the case studies for 

this paper. Diverse student demographics, an increase in lifelong learning, increases in worker mobility 

and a need to update skills many times during a working life are changing the place and purpose of 

higher education. The report calls out the central place of the on-campus experience while digital 



Version 1.0 
17 January 2019 

 White Paper: Campus of the Future 
A European perspective on differentiating with technology in Higher Education  

 
 

11 
 

continues to increase access and provide significant new experiences, services and flexibility in 

offerings.  

 

Figure 4: Arup’s six compelling reasons for higher education to change 

Cohesive learning models across all forms of environments are key to the success of a hybrid learning 

model. The physical and virtual learning space design should be complementary. Sitting students in a 

lecture theatre to be talked to for an hour and then be expected to collaborate online will not yield 

the best results. The most successful universities will be those that differentiate themselves through 

their agility to adapt quickly and effectively to meet the demands and demographic of their student 

population and anticipate and offer relevant experiences to develop the skillsets that will meet the 

future needs of both society and employment. As the Arup report states:  

Flexible pedagogies are required that empower learners for complexity, 

uncertainty and change and these pedagogies need to cover every mode of 

learning. Today’s digital connected environment can provide every student with a 

cohesive and complementary opportunity to undertake their learning with access 

to resources, peer and academic support from wherever they are and in whatever 

mode they are studying.”v 

3. Future proofing the campus – meeting the needs of a changing 

world 
A guiding framework for a successful higher education campus will be designed for 21st Century 

students, academics and administrators. This framework will help in the definition and design of active 



Version 1.0 
17 January 2019 

 White Paper: Campus of the Future 
A European perspective on differentiating with technology in Higher Education  

 
 

12 
 

learning spaces and a high quality on-campus experience, together with a consistent high-quality 

digital environment and a virtual campus experience which carries the strong institutional identity of 

a leading university across campus, off campus and to distance learners all over the world. 

New technologies are constantly pushing boundaries 

enabling new maker spaces, augmented and virtual 

reality environments, design labs and fabrication 

facilities bringing new thrilling and flexible dimensions 

to the learning and exploration process. Higher 

Education institutions have a responsibility to meet 

the needs of the changing world of work and a 

changing society, plus an imperative to remain 

competitive in this changing world.vi 

The promise or threat of online education revolutionising the sector and driving out bricks and mortar 

institutions has not transpired to date. Educators have described three driving reasons for students 

selecting one institution or learning service over another, simply put as certification, reputation and 

experience.vii This simple formula equally applies to any type of higher education offering and/or 

service whether bricks-and-mortar, blended, distance or virtual. The three headings outlined in Figure 

5 below can be used to design the student experience, prioritise actions and investments, and to 

provide an incentive for students to select one institution or course offering over another.  

 

Figure 5: Three reasons driving choice of learning institution or service 

There is clearly a strong interaction between certification, reputation and the learning experience. The 

quality of the academic experience offered and that offered by affiliated institutions certified by the 

institution has a direct impact on reputation and the value of the certification. The quality of each 

school or faculty in the institution has a clear bearing on this reputation. The student experience has 

both academic and social dimensions which significantly include the campus quality, location and a 

strong sense of place, the flexibility of modular or online offerings, the peers the students will meet, 

debate with and socialise with, and social outlets, clubs and societies associated with the institution. 

The successful Higher Education Campus places students at the centre, carries a strong mandate for 

high quality teaching and research, and considers how these other factors work together to position 

the university as a leader in reputation and 

rankings. Key to this paper is the realisation 

that all these aspects have an important 

relationship with the technology strategy of 

the institution, the quality of technology and 

learning spaces offered, and the quality of 

digital, online and virtual experiences 

offered.  A strong awareness of, and speed of 

response to shifting trends in employers’ 
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future requirements of graduates, new models of higher education, students’ expectations, and the 

developments in technology that will support and enhance teaching, learning and research are also 

key environmental trends and inputs for the design of the campus of the future, and to create the 

‘Campus Master Plan’ found in many leading institutions interviewed.   

Considerations in preparing the higher education institution for the future  
Six main considerations towards achieving success through setting leadership, vision and establishing 

design principles as well as environmental trends are indicated in Figure 6 below and described in the 

following sections. Each component is important to future-proofing the institution and helping to 

maintain or increase its competitive advantage. 

Figure 6: Main considerations in preparing higher education institutions for the future 

i. Environmental trends 
The introduction to this document outlined some key macro trends influencing the direction of higher 

education for the second half of the 21st Century. These included; the globalised economy, climate 

change and shifting populations, political upheavals, and the changes we expect from the 4th 

industrial revolution. This section explains the more proximate environmental trends outlined in 

Figure 7 influencing a campus master plan strategy and design. 

 

Figure 7: Environmental trends influencing ‘campus master plan’ strategy and design 
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The World of Work 

The world of work has changed fundamentally in the past twenty-five years, but much of our students’ 

academic experience has seen relatively little change. Workplaces are now much more flexible, agile 

and dynamic, requiring highly collaborative work practices and an ability to deal with high levels of 

change and uncertainty, and higher levels of cross-disciplinary skills and cooperation. Work and life 

are now technology rich; millennials live a very digital way of life and high levels of digital skills are 

essential in all workplaces.  However, in 2016 the European Commission reported that 35% of the EU 

workforce do not have the ICT skills needed for today’s rolesviii while the triumvirate of AI, robotics 

and the ‘Internet of Things’ is set to make more profound changes to work and business.  Political and 

social turmoil, the challenges presented by climate change and the need to support the Millennium 

Development Goals are presenting our next generations with further challenges. Our higher education 

institutions need to be at the forefront in preparing our students for this dynamic and changing world. 

Much has been written about the need for students to develop and hone skills for the 21st Century in 

order to prepare them for the creative, dynamic, technology rich and collaborative environment in 

the 21st Century workplace and society. The trend is towards a more holistic set of skills necessary for 

an uncertain future. There needs to be clear agreement as to what education, attributes, attitudes 

and skills are needed so that society is more resilient, and people are better prepared for the 

continuing (and accelerating) social, political, environmental and technological changes of the rest of 

the 21st Century.ix Until now our educational systems’ focus have been very much on learning in terms 

of information and knowledge, not on the skills, mindsets and behaviours which will better prepare 

learners for the demands of this emerging and unsettling new world. The key argument is that it is 

only through empowering people to do more in more flexible ways that they will be able to adapt to 

the ever-changing challenges present in our culture. Universities across Europe are responding to this 

call.   

Development of 21st Century competences 

These 21st Century competences include critical thinking, creativity, complex problem solving, group 

work, collaboration and teamwork, and key behavioural skills including courage, leadership, 

compassion and empathy. These skills are essential to prepare students fully for the future and it is 

now recognised that a collaborative effort between educators, business leaders and policymakers is 

necessary. Employer engagement in the learning process will help students to understand theory in 

practice, and through technology, employers can engage with students remotely to add relevance to 

courses and help students to think through their future career options. Research on the impact of 

employer engagement at the University of Reading in the UK has demonstrated positive impactx.  In 

the 2018 report, The National Centre for Universities and Business (NCUB) in the UK reported that: 

Both universities and businesses are also investing heavily in institutes solely for 

the evolution of graduate talent, and embedding the practice of work experience 

across both small and large companiesxi. 

At the University of Technology Sydney, the university’s vision statement includes the importance of, 

“remaining highly relevant to industry and the professions; and aligning our education and research 

with relevant national and economic priorities”. Universities are responding to this trend with an 

increase in business partnerships and employer engagement in many forms described further in this 

document, and which are necessary to ensure the institution’s future competitiveness and support to 

the national and local economy.  
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Business oriented design 

Many universities have been offering courses for some time with a strong business-oriented 

component, such as the Industrial Design course at the Technical University of Eindhoven in the 

Netherlands. There students are treated as employees from the outset through project-based work 

and have the option of an internship at a design agency or an R&D or design department of a company 

in the Netherlands. Other universities offer learners opportunities to gain experience in the workplace, 

or through simulations and in-context cases that give students experience mirroring real work 

situations. 

Business partnerships 

Business schools like the IMD International Business School in Lausanne, Switzerland have increased 

their business partnerships either through bespoke programmes in partnership with their business-

to-business clients or by altering their curriculum in response to employers’ needs. Others are 

engaging with employers as in the University of Warwick and IE Madrid with a trend towards more 

internships, block releases and degree apprenticeships. The new National Automotive Innovation 

Centre opened in December 2018 is a partnership between the University of Warwick in the UK, Jaguar 

Land Rover, and Tata Motors to inspire future designers, engineers and researchers to innovate 

through collaborative research projects with manufacturers, suppliers and academia.xii 

Interdisciplinarity 

The National Centre for Universities and Business report mentioned above, noted that “there is 

evidence of the growing importance of interdisciplinarity, as more institutions merge the arts and 

sciences together to embed creativity and critical thinking in their students”. In the case studies, 

universities such as the University of Warwick reported a demand for interdisciplinarity from 

employers and are seeking to align their module credentialing systems, while IE University in Spain 

include a humanities track within all their programmes, and in Germany interdisciplinary teaching is 

seen as necessary to develop 21st century competences. At Aalto University in Espoo, Finland, 

engineering, business, design and marketing students study together in one interdisciplinary school 

where students can select options from across these courses to make up their final degree 

qualification. 

Cross-cultural experience 

IE University attracts students from all over the world and see the cross-cultural experience as one 

what promotes understanding and prepares students for working in modern global businesses and 

international organisations. Many universities also work in partnership with universities in other 

countries, giving students the opportunity to study abroad and to immerse themselves in the culture 

of a country. These experiences are preparing students for work in a global company and promoting 

greater empathy and understanding of other cultures. At IMD and INSEAD many business students 

will split time between these universities’ European and Asian campuses and also complete a 

significant amount of their assignments in their work place in what IMD describe as the ‘application 

of learning’.  

Online and distance learning 

While the strong bricks and mortar universities are continuing to thrive and grow, and many students 

are clearly stating a strong preference for the campus experience, there has been parallel and rapid 

growth in distance education models. In the Eastern US, the Southern New Hampshire University in 

Manchester (SNHU) has grown by an order of magnitude over the past 20 years. Beginning with less 

than ten thousand students in a relatively small regional city, SNHU now offers over 200 career-

focused programs to more than 100,000 students online and on campus.  
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In an interview with Mark Lee on the Blended Synchronous learning research work carried out in 

Australia and now continuing as a research of instrumented learning spaces at Carnegie Mellon, the 

use of remote synchronous and asynchronous learning modes was enabling universities to support up 

to 20-30% more students with the same facilities.xiii This is providing increased value for money for 

students and more cost-effective resource usage for the institutions while offering students more 

flexible options, as Lee states, “similar to the way airlines over-sell plane seats to provide a competitive 

and cost-effective service”. Students reported a sense of presence from the multi-media services 

offered and flexible access resulted in increased student satisfaction and engagement. 

There is also a trend towards on-the-job master’s degrees and lifelong learning which are driving the 

growth of blended models. The growth in demand for Degree Apprenticeships also means an 

increased need for online and distance learning. Business to business partnership programmes are 

also bringing application of learning through a fully blended learning experience to diffuse widely 

across executives’ organisations in order to drive change and impact. 

The 21st century world of work demands collaborating with others, unriddling conundrums and 

thinking outside of the proverbial box. Companies that aim to compete in the global market need to 

hire workers with global competence - the capacity and disposition to understand and act on issues 

of global significance. Therefore, higher education ought to be preparing students for the careers of 

their choice with a focus on the necessary academic, technical and employability skills. 

Student Expectations 

A group of high achieving European students were interviewed, across arts, business and science 

disciplines to understand their experiences and expectations of higher education. Students had 

completed honours degrees in UK, Ireland, Italy and France. A sample of US recent graduates, across 

a wide range of disciplines, were also interviewed to provide a comparative view of student, and 

experiences and information about the student experience were also gathered from academic leaders 

in Germany and Austria.  

Students interviewed had a high expectation of a very strong set of resources being made available by 

their faculty. They expected significant added value and better organisation of these resources to 

support a strong ‘course experience’.  The human experience of being on campus and in face to face 

situations including attending lectures is still crucial to students, particularly in early years. This was 

reported as a significant factor in their motivation and performance. Students subsequently become 

more independent learners as they progress through their primary degree and into post-graduate 

education. The University of Warwick in the UK was specifically called out as providing a particularly 

strong set of resources and support which were a key differentiator for students. 

The following is a short summary of key findings. A more complete outline of the findings from student 

interviews is included in the Student Expectations section below and in the accompanying case study 

documents. 

• A strong set of online resources and experiences are now expected by students, particularly 

in key disciplines including business and medical schools, science and engineering, but also in 

history and geography faculties.  The fields of literature and social studies remain as lagging 

disciplines for a variety of reasons. 

• Many undergraduates still prefer the human experience of lectures and tutorials to online 

learning, providing a key ‘face-to-face experience’ that helps with motivation and focus.  The 

campus experience is still very important to undergraduates, post-graduates and to many 

part-time students. 
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• Support to early year students is particularly important. Early engagement with quality digital 

resources and support reduces expensive student dropout. As students mature, they become 

more self-motivated.  With this maturity a greater mix of face-face lecture, tutorial, and online 

and distance modules are effective. 

• The LMS is a baseline utility around which content, resources and services are structured. 

There is a strong expectation that teacher notes and materials, lecture capture recordings and 

other support resources are provided within the LMS in an organised manner and similarly 

student assignments are submitted to the LMS. 

• Many institutions are losing identity in the digital environment, missing an important 

opportunity (or strategic imperative) to defend and extend their reputation, brand attributes 

and leadership; “… using Blackboard LMS felt like going to Blackboard, not to the learning 

institution providing the service”. 

• Students stated that many staff do not use the LMS correctly or optimally “just dumping 

materials in on place without organising” further impacting the online perception and identity 

of the institution. 

• Students are regularly using a variety of digital, media and visualisation tools to demonstrate 

their knowledge in creative ways. Academics are increasingly accepting different formats 

while others are positively encouraging it  

• Curation of information by students is a powerful learning technique, but apart from a few 

exceptional cases, there is little evidence of it either undermining or replacing faculty. 

materials or any significant commercial marketplace developing for these materials. 

• There was little evidence of systematic copyright abuse from the interviews carried out.  There 

is a significant opportunity for digital e-book libraries to improve access campus-wide, support 

distance students, and provide a much broader digital resource offering to students. 

Technology 

As previously identified the workforce and society have been profoundly changed by the technologies 

of the third industrial revolution over the past twenty-five years or more. The 4th industrial revolution 

just beginning is widely described as being based on the triumvirate of AI, robotics and the Internet of 

Things and is expected to have equal or more profound impact. 

Technology has an important role to play in all aspects of higher education from learning and teaching, 

to research and to administration. According to Michal Karpíšek, Secretary General of EURASHE 

(European Association of Institutions in Higher Education): 

A lack of learning technologies contributes to several deficiencies in the system, 

which include high drop-out rates, a skills-gap between the desired skills of the 

labour market and those actually provided by institutions, as well as an overall lack 

of student-centeredness in teaching and learning. 

Universities and other higher education institutions have changed significantly with learning platforms 

in place in most institutions and with various forms of blended learning and new online and distance 

models becoming a new normal. There have been many false-dawns and the Gartner hype curve 

referred to later has been practically institutionalised as a means to debate the progress of an over-

hyped innovation. The hype curve language; from the ‘peak of inflated expectations’, through the 

‘trough of disillusionment’, and up the ‘slope of enlightenment’ to the promised land on the ‘plateau 

of productivity’ has given us a set of language for this debate. The latest Horizon report for higher 

educationxiv sets out key trends accelerating technology adoption in higher education including long-
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term trends, the significant challenges impeding technology adoption in higher education and 

important developments in educational technology for higher education. The report addresses many 

directions and trends including active learning, data analytics, AI, connected learning, extended reality 

(XR) and OER.   

Desk research carried out for this paper, including the Gartner and Horizon research and other sources 

referenced below, identified the following as key short, medium and long-term trends for technology 

in Higher Education worldwide and detailed in Figure 8 below. 

Near horizon 
(0-3 years) 

• Digital Platforms 

• Blended the ‘new normal’ 

• Learning Courseware Experience 

• Learning Space Innovation 

• Mobile Learning Everywhere 

• 3D Printing Labs 

• MOOCs 

Mid-term horizon  
(3-7 years) 

• Digital Learning Credentials 

• Gamification 

• Mixed-reality AR/VR 

• Data Analytics 

• Personalised Learning & Predictive 
Analytics 

• AI Assistants 

Long-term horizon 
(7+ years) 

• Sensor and Gesture Control 

• Human Augmentation 
 

Figure 8: The key short, medium and long-term trends for technology in Higher Education worldwide 

A Culture of Innovation 

Very positive learning innovation initiatives and innovation labs are being operated by many of the 

leading institutions visited or interviewed in this research project. The vast potential of technology will 

continue to alter the competitive map for education institutions worldwide and it is imperative for 

institutions to figure out the right level of focus, investment and innovation to apply. 

Many of the near-term horizon technologies are in the process of becoming mainstream in the 

institutions interviewed for this case study. Blended learning is becoming the default or ‘new normal’ 

and institutions are moving beyond the LMS to design and offer a digital learning platform experience, 

with advanced learning spaces designed for more interactive pedagogies and supported by 

technology. There is still much work to be done to turn utilitarian LMS or MOOC experiences into a 

strong and cohesive set of education experiences which fully represents the ‘sense of place’ and brand 

value of the institution. This is also true for the pedagogy and practice that will realise the full potential 

of the active learning spaces and flexible extension possibilities for distance or part-time students. 

Additionally, blended synchronous learning experimentation, experiments with VR and augmented 

reality, and 3D printing labs supporting design and innovation courses. While many cases of supported 

innovation are reported, these advanced approaches have not generally come into the main-stream 

process yet. In the medium-term horizon many of these and other new approaches will create new 

opportunities and advances. Lack of support for innovation will put institutions at risk of competition 

from more innovative and agile institutions or learning services. It is important to institutions to create 
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the university platform on which the schools and faculty can innovate and develop a stronger set of 

services. The authors recommend the establishment of Learning Labs and Managed Innovation 

initiatives. These are outlined further in the section on Innovation below.  

Active learning  

It is clear from some of the case studies that a learning model is the lynchpin from which all subsequent 

actions are taken. An Active Learning model is one such model which positions students at the heart 

of the learning experience. It enables learners to become much more engaged with their own learning 

and helps them to achieve a far deeper understanding of a topic than by simply listening to lectures 

or reading textbooks. For educators active learning provides more opportunities to interact with 

students. In most of the case studies students engaged in teamwork and critical thinking are rewarded; 

students are expected to play an active role in the classroom, and there is often a deep technical 

training component.  

Is Active Learning Effective? 

The effectiveness of active learning has been heavily researched and shows that active learning 

instruction consistently achieves better student outcomes (learning and completion) than lectures 

across the many disciplines studied.  According to Carl Weiman, active learning is based on research 

on the basic processes of learning, particularly learning to think and make decisions like an expert in 

the subject (such as a biologist, engineer or skilled physician would). Its typical goal is the learning of 

such expert reasoning skills.xv  Weiman adds that active learning is a method of achieving strenuous 

and prolonged mental effort from students who will leave a good active learning class invigorated by 

all that they have learned but exhausted by the mental effort required.  Active learning also lends itself 

to greater student interest and engagement.  

Active Blended Learning 

Active Blended Learning will also follow this model.  It will be student-centred, interactive, link face-

to-face activities to those outside of class so not to separate online and campus learning, and will be 

collaborative. The model adopted at UTS in Australia supports an active blended learning 

methodology as the diagram in Figure 9 below illustrates: 

Figure 9: Learning 2014 at UTS 

In summary, active learning environments will: 

• Support flexible pedagogies that empower learners for complexity, uncertainty and change 

and cover every mode of learning  
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• Offer a mix of learning that can be on campus, in a student’s place of residence, online or at a 

distance to suit the student’s personal situation 

• Provide an experience that is be both seamless and familiar, increasing learner engagement 

and maximising the learning experience to provide a Gestalt effect 

• Involve institutional wide initiatives with support for individual faculty/academic innovation 

ii.  Leadership and identity  
As in all strategic development and change management initiatives strong leadership and vision 

setting with consistent support from the top, together with the resources and investments required 

and the fostering of a culture of innovation and risk-taking are common factors for success.  

At the University of Technology Sydney (UTS) the learning model is the lynchpin from which all 

subsequent actions are taken. UTS built a strong and supportive leadership team with a clear and 

consistent communication of the vision and a clear commitment to resourcing further innovation. The 

UTS vision is to be a world-leading university of technology: 

“We will do this by embedding and showcasing leading edge IT and other 

technologies in all disciplines; performing strongly in the disciplines of science, 

engineering and technology; remaining highly relevant to industry and the 

professions; and aligning our education and research with relevant national and 

economic priorities.”xvi 

In pursuit of innovation at UTS Learning2014 was set up as a university-wide initiative to recognise the 

importance of a universal approach to innovation by supporting the growth of new ideas to promote 

better teaching and learning. The challenge UTS faced is that while there were many examples of 

successful implementations it was still not at the scale needed to achieve the step level improvement 

to the quality of learning. for UTS students. The leadership 

team reaffirmed their objective that all students should 

experience learning that is characterised by active, authentic, 

engaging learning activities that are both online and face-to-

face. This reflects the approach that is also outlined in the 

Arup Campus of the Future report previously referenced. i.e. 

cohesive learning models across all forms of environments are 

key to the success of a hybrid learning model. The physical 

and virtual learning space design should be complementary. 

At the University of Warwick, the ‘Campus Master Plan’ is building on strong campus identity and 

‘sense of place’. Alongside the master plan approach there is strong and clear support for both 

academic freedom and a culture of innovation in new learning technologies, spaces and approaches 

to teaching and learning. Many of the major schools on campus including; Manufacturing, Medicine, 

Business and Humanities hold their own strong identities all contributing to the identity and 

reputation of the University. The Student Personalised Information initiative is working to address 

challenges in delivering consistent experiences include:  

• Developing a sense of place 

• Course experience 

• Workflow management 

• A more common accreditation framework across faculties. 

Cohesive learning models across 

all forms of environments are key 

to the success of a hybrid learning 

model. The physical and virtual 

learning space design should be 

complementary 
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This creates the university platform on which the faculties and staff can innovate and develop a 

stronger set of services. 

Like Warwick, many universities contain very strong and independent schools. Here leadership and 

vision has even greater importance. It is essential to ‘enlist’ the schools into a wider campus vision 

while fostering the independent, innovative and dynamic culture that this independence and strong 

academic freedom creates.  The aim of the University of Warwick Campus Master Plan is to create a 

‘University Platform’ to achieve greater consistency while still enabling freedom to innovate. 

Online Identity 

In the interviews with students, researchers and administrators for this research study it is clear that 

the online identity and experience of leading universities is inconsistent and much weaker in most 

cases than their highly nurtured campus experience, sense of tradition and their conventional 

positioning and marketing. This focus means that the identity of the institution’s LMS is lost to the 

commercial provider. As one student stated, “using Blackboard LMS felt like going to Blackboard, not 

to the learning institution providing the service”. The IMD international business school in Lausanne, 

Switzerland is a notable exception where there has been a heavy and deliberate focus on continuing 

the strong campus experience in all digital and online tools and resources. Paul Hunter, Director of 

Digital Learning at IMD stated that they have: 

 “a big focus on the physical experience of the campus and continuing the positive 

experience in virtual, blended and digital experiences. Branding of the virtual 

environment is critical so that it resonates with students in the same way the 

positive campus experience does.” 

 In the ‘BlendSynch’ study carried out across Australian universities three key trends and challenges 

were called out: 

1. The brand of the university and the sense of belonging and affiliation remains very important 

in online and distance experiences. 

2. A trend to unbundling of higher education will require greater attention to the branding of 

these offerings whether that is branding the main accrediting institution, or the branding and 

identity of individual modules offered as the award and learning experience become 

separated. 

3. Students using different providers for different parts can become confused over who is the 

education provider as leading publishers like Pearson and McGraw Hill become more 

immersive and the learning platform experiences from Canvas, Desire2learn and others 

become stronger. 

The authors recommend that a strong learning platform or ‘digital university platform’ initiative needs 

to also prioritise a branded and nurtured institution digital experience carried forward into all virtual, 

blended and distance offerings. This is a significant weakness noted in most of the institutions visited 

or studied for the initiative. 

iii. Smart Campus design 
With the threat of increased competition from non-traditional sources of higher education and more 

global choice of where to study, many campuses are engaged in a period of rebirth in order to make 

them ‘sticky’ and to offer opportunities for a range of options when students for domestic or work 

reasons are not always able to travel to campus.   The notion of a sticky campus originates from 

Australia and New Zealand and has arisen because students are selecting universities which appeal 
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aesthetically as well as academically. The best student experience is where the ‘living’ part is 

intertwined with the ‘learning’ part. Facilities need to include attractive informal spaces in addition to 

lecture theatres, labs and teaching spaces that promote active learning. Libraries as well as new 

student centres are becoming multipurpose with zones for informal meetings, group work, relaxation, 

eating and individual study. Facilitated by technology, these spaces are becoming more and more 

important to the university’s ethos. The campus development at the University of Warwick as outlined 

in this case study is such an example: 

Another interesting tangent to this approach is the value that universities are 

placing on external landscape areas: widening the viewpoint from just buildings to 

the spaces between them. Whether this is to create gathering areas such as 

amphitheatres, informal seating in a protected microclimate, or just attractive soft 

landscaping, universities are investing in the areas which, in essence, tie the 

identity of the campus togetherxvii. 

The idea of creating campuses where students want to be and buildings that are attractive enough to 

make students ‘stick’ around, is changing not only how we design, but fundamentally shaping how 

students will experience university. 

Universities like UTS and City have engaged in a regeneration programme of redesigning rooms and 

lecture theatres with student and academic input, whilst the University of Warwick involved students 

and staff in designing a new building. Warwick has gone one step further with smart infrastructure 

where a building is designed with the understanding that the demands on a building may vary over 

time. Led by estates, a building design is developed without uniqueness in its design so that its purpose 

can be easily changed without demolition. For example, a car park can be designed in such a way that 

it can become a lab or vice versa. Equally the building can be fitted with flexible screens that can be 

quickly erected and taken down. Therefore, a campus ‘masterplan’ should be written to help define 

the approach to active and flexible spaces which can have multiple purposes over time. 

It is a central aspiration of the University to provide a mix of activities in all parts 

of the campus to create a vibrant sustainable community, where active interaction 

between students and staff allows ideas to be easily exchanged. Buildings of the 

future will include interdisciplinary research centres and doctoral training centres, 

flexible-use accommodation to respond quickly to commercial opportunities, 

interactive and collaborative space making research available to the public 

including through the learning grid, more living accommodation on campus for 

staff, students and visitors.xviii 

Another example is at City University where one building has recently been refurbished with flexible 

and experimental spaces, including some spaces for videoconferencing. Many of the new buildings 

have built in state-of-the-art lecture theatres and collaborative co-working spaces for students.  

Additionally, with rising costs and lower government subsidies, universities are having to be more 

inventive in providing tuition to greater numbers of students. Remote campus locations are costly but 

the alternative for part-time and full-time students is through wholly online or blended learning that 

is part synchronous and part asynchronous learning can provide access to learning to remote students 

who are unable to travel to campus for reasons of geography or life demands which meant that are 

unable commit to coming onto campus all the time. These options are discussed in more depth in the 

next section. 
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iv. The Digital University Platform 
A strong university platform is required on which innovations in pedagogy, practice, business models 

and technology can take place supporting a strong institutional identity. Flexible pedagogies are 

required that empower learners for complexity, uncertainty and change and these pedagogies need 

to cover every mode of learning. Today’s digital connected environment can provide every student 

with a cohesive and complementary opportunity to undertake their learning and obtain access to 

resources, peer and academic support from wherever they are and in whatever mode they are 

studying. This can be a mix of on campus, in their place of residence, online or at a distance to suit the 

student’s personal situation. This experience should be both seamless and familiar increasing learner 

engagement and maximising the learning experience to provide a Gestalt effect i.e. the whole is 

greater than the sum of the parts.  

The university therefore needs to develop a digital identity that goes across all modes and which is 

readily identifiable and where online and on-campus development share the same model of learning.  

As previously stated in the IMD example the physical experience of the campus and continuing that 

positive experience in virtual, blended and digital experiences is key to protecting and enhancing the 

identity of this institution. The branding of the virtual environment is critical so that it resonates with 

students in the same way the positive campus experience does. At Hochschulforum Digitalisierung, 

the Centre of Higher Education Digital Think Tank in Germany, new active learning spaces are a key 

focus area supported by peer-to-peer networks to help teachers adapt to new practices. 

Interdisciplinary teaching and teaching the 21st Century competences are key factors helping to drive 

this need.  

On-campus learning space design  

The rationale for radical design and converting existing rooms into new types of teaching space is to 

provide spaces that are technology rich environments where the technology can make a real 

difference to learning and teaching, and to promote collaboration, dialogue and an active approach 

to teaching and learning as described above.  The layouts of these learning spaces will provide formal 

and informal opportunities for learners to come together with peers, academics, and other experts in 

their field, will be versatile in layout and design, have easily moveable furniture, and will also support 

virtual interactions. Ulf-Daniel Ehlers, Educational Scientist and Professor for Education Management 

and Life Long Learning at Duale Hochschule Baden-Wuerttemberg, Karlsruhe explains the importance 

of providing such learning spaces: 

Active learning spaces are essential for higher education institutions to move from 

rather traditional teaching and learning concepts to progressive models where 

students play a more active role in their individual learning journeys, accompanied 

by professors in their new roles as coaches. 

The more flexible a space the more uses it can have and will give higher occupancy rates – particularly 

in lecture theatres. So, although swivel seating takes up a lot more space than fixed seating, a 

combination of the two in an interactive lecture theatre is an effective way to facilitate group working 

whilst maximising the use of space. Other lecture theatres can also have facilities for group work as 
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Figure 10: Collaborative seating at City University            Figure 11: Collaborative seating at NTNU 

illustrated by this lecture theatre at City, University of London, UK (Figure 10) and with screens at 

NTNU in Norway (Figure 11). 

Teaching rooms at many universities have been redesigned to facilitate active learning as in the DALI 

Project at City University. The rooms below in Figure 12 are examples of what can be achieved when 

a pedagogical led redesign take place in consultation with staff, students, estates and IT services. The 

first image is of a teaching room with pop-up PC screens, while the second is a collaborative 

environment with PCs for individual work, group pods and large tables with movable seating. 

Figure 12: Tables with pop up screen and a mixed environment at City, University of London 

Most universities who are redesigning spaces run pilot projects first and gather evidence of impact 

before committing vast sums of money to redevelopment with a clear commitment to resourcing 

innovation (see the City University case study). In new builds, the learning space design is key to 

success and effective use. The whole design must be premised on an agreed and well-articulated 

learning model and as stated by UTS, “a learning model is the lynchpin from which all subsequent 

actions are taken”. 

Not all academics feel comfortable in using active learning spaces in the manner for which they are 

designed, so effective use across the board will only be achieved with a strong programme of 

professional development accompanied by on-going academic support which is discussed below in 

the section below on Professional Development. 

The need for a positive environment in which to study is key. As stated earlier, students want a 

learning experience where the ‘living’ part is intertwined with the ‘learning’ part.  The University of 

Warwick have been instrumental in applying this principle by establishing a learning hub in a locality 

where a high number of students live who are not in campus residences. 

Maker spaces and high-tech labs 

The engineer of the future needs to be able to harness creativity and innovation in order to stay 

competitive and relevant in an economy with ever growing needs. However, many university courses 
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still place a heavy emphasis on theory and mathematical modelling as opposed to a more practice-

based curricula involving design and build processes. Maker spaces have an opportunity to 

significantly enhance the current system by providing opportunities for students to engage in more 

hands-on projects and develop a large range of underdeveloped, practical skills. Maker spaces go 

beyond the traditional machine shop environment by offering access to rapid prototyping equipment 

and conceptual design spaces coupled with a unique culture that can be transformative to its users.  

University maker spaces are often open to the public and industry so giving students an opportunity 

to be involved in live and authentic projects. The maker space known as ViNN-Labs at the Technical 

University of Applied Sciences in Wildau, Germany (TH Wildau) is typical of these types of spaces and 

is equipped with 3D printers, laser cutters, CNC and other equipment. The ViNN:Lab illustrated in 

Figure 13 offers the opportunity to develop prototypes as well as experience the capabilities of rapid 

prototyping technologies. See https://vinnlab.th-wildau.de/. One of the Lab’s main goals is to promote 

interdisciplinary exchange within the university and beyond, so the ViNN:Lab is open to the public and 

anyone  who wishes to work on their own ideas and projects. Another prestigious and renowned 

example is the University of Warwick’s Manufacturing Group which has several buildings with 

specialist labs for research into the design and development working with major industries. 

 

Figure 13: ViNN:Lab at TH Wildau, Germany 

The digital, online and virtual experience 

A consistent high-quality digital environment, and a virtual campus experience which carries the 

strong institutional identity of a leading university across campus, off campus and to distance learners 

all over the world is a key cornerstone of the ‘digital university platform’. As previously outlined, 

universities and other higher education institutions have already changed significantly with learning 

platforms in place in most institutions. Blended learning and new online and distance models are 

becoming a new normal. More flexible approaches are helping institutions support and reach students 

for whom geographic location or lifestyle makes the full campus experience difficult to achieve.  Many 

institutions are using digital and online modes to support growth, or to enable better and more cost-

effective use of existing campus resources and staff. The Southern New Hampshire University example 

outlined previously shows and order of magnitude growth for that institution, now servicing over 

100,000 students with the help of distances and online modes. 

The principle of a digital university platform proposed above provides a strategic approach to design 

and delivers a strong holistic and cohesive university platform on which innovations in pedagogy, 

practice, business models and technology can take place, while supporting a strong and consistent 

institutional identity.  From the interviews with students it became clear that institutions need to treat 

the online and LMS environment as a strategic resource whose importance will grow as it becomes a 

https://vinnlab.th-wildau.de/
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main utility to access a growing body of digital materials, and as the levels of digital and online tuition 

increase.  

Many institutions are losing identity in the digital environment, missing an important opportunity to 

defend and extend their reputation, brand attributes and leadership which are so carefully managed 

and cultivated in the bricks and mortar campus experience they create. The importance of the digital 

environment to a university identity will only increase as greater amounts of resources are delivered 

online. As publishers deliver rich resources such as those from Pearson, McGraw Hill and Cengage 

Unlimited, institutions risk becoming less visible behind the resources and learning environments 

provided by the publishers and by the LMS providers. 

Mid-level institutions with poorly managed online environments will risk a more serious drop in 

reputation if they do not manage their online presence and identity effectively, but as referenced 

elsewhere many of the highest performing institutions interviewed are also managing the digital 

service and experience for their students quite poorly. Institutions are relying on a relatively clunky 

and dated LMS experience, together with poorly organised resources from academics. Figure 14 below 

shows how the online environment increasingly defines the digital experience.  

The LMS is in a central and strategic position which therefore can create a good or negative experience 

and perception of the institution.  As leading institutions and also the leading publishers begin to 

provide a much more cohesive course experience with core materials, reference and supporting 

materials, activities and assessments, expectations grow and competition for the share of mind of the 

student increases.  

 

 

Figure 14: Unified Environment, Resources and Digital Identity 

The University of Warwick in the UK was regularly identified as a good example of a university 

providing strong online services and resources by students and by administrators from other 

universities. The IMD international business school has also been identified as a leader in this area, 

where according to the Director of Digital Learning they place “a heavy and deliberate focus on 

continuing the strong campus experience in all digital and online tools and resources”.  

Knowledge Creation Devices and Equipment for Teaching and Learning 

Students and staff at today’s universities and other third level education institutions need to be 

equipped with functional and reliable computing devices. Other writers have addressed the difference 

between the value of more basic knowledge consumption devices (tablets, iPads and smartphones) 
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compared with more capable devices with greater functionality and flexibility to support knowledge 

creation activities and the full range of teaching and learning activities. These knowledge creation 

devices are generally full function PC or computing devices that support a full set of software 

productivity tools including advanced word processing, spreadsheets and media tools. These devices 

also allow for the installation of sophisticated software tools for research, design or engineering with 

sufficient performance, memory and data storage to support these tools. Together with performance 

and functionality the human interface input/output capabilities supported by adequate screen size, 

screen resolution, full keyboard and mouse remain among the most important factors once users 

move beyond entertainment and lighter knowledge consumption activities. Devices support 

collaboration through cloud-based tools and connect in collaborative learning spaces  to support 

group project work such as in the collaborative pods at UTS in Figure 15 below or in the blended 

synchronous learning experiences outlined previously in this paper. 

 

Figure 15: Collaborative theatres and collaborative pods at the University of Technology Sydney. Source: UTS 

Bereiter and Scardamaliaxix have described knowledge creation and knowledge building activities 

which are a natural and necessary part of the active learning process previously outlined. “Knowledge 

is the product of purposeful acts of creation and comes about through building up a structure of ideas 

out of simpler ideas”.  They add: 

Student communities, like progressive organizations of all kinds, can go beyond using 

existing knowledge; they can create knowledge that enables them to progress. Doing 

this requires moving beyond education’s traditional concern with knowledge defined 

as “true and justified belief” and adopting an epistemology that treats knowledge as 

an emergent and improvable product of creative work with ideas. 

Some of the basic knowledge creation activities these devices are used for includes completing term 

papers, curating research, completing data analysis, communicating with rich media tools, 

collaboration with other students in active learning experiences, and to connect reliably to a wide 

range of devices including display screens, printers and other external devices throughout the campus 

using a wide range of wireless connection protocols.  In the best active learning situations, the devices 

https://www.uts.edu.au/research-and-teaching/learning-and-teaching/learningfutures/spaces-campus-learning
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are used in collaborative group activities to support creative problem solving and active learning 

experiences. 

The following are some key parameters for students and families in selecting a device for a university 

experience: 

• Students look for best device for connection, lifestyle, work and manageability, while 

minimising costs and security risks  

• The devices meet their academic needs and technology expectations with adequate 

performance and flexibility for academic and lifestyle-related activities 

• Devices seamlessly connect to screens, devices, printers and networks across campus 

• Device weight, size and flexibility are important considerations  

• Price is a primary consideration for most students and families 

Screen size and the trade-off with weight and price together with a full keyboard which may or may 

not be detachable and a mouse interface remain essential for most student activities.  A reliable 

workhorse device is recommended for high productivity studying, research and reference work, 

project work, essay and paper writing and collaborative group work. 

For faculty staff connectivity, size, weight and flexibility plus manageability, security and value for 

money are also primary considerations. 

Managing the BYOD environment (Bring Your Own Device) 

In today’s universities and higher education institutions most students access resources using their 

own personal devices, with smartphones and tablets used for relatively light-weight tasks accessing 

resources or references, or filling out online forms. The more capable, powerful and flexible devices 

outlined above are used to support the full learning and teaching experience.  Some institutions are 

creating an outline of desired functionality or base specification level for the students main computing 

device in the BYOD environment, including recommended security software to protect the device 

from malware and recommended communications capabilities to connect with the institutions 

network and connected devices.  The authors recommend that institution provide guidelines for the 

students’ primary computing device to support their on-campus, cross-campus and off-campus 

learning experience. 

Effectively the connected device becomes part of the digital learning platform accessing online and 

cloud-based resources from the institution and connecting seamlessly with devices throughout the 

campus. In a cloud environment where most resources are accessed through the browser the 

institutions network is protected from student devices in a similar manner to a public network. 

In some cases where access to technology is low or support is provided to students through financial 

support programmes some devices may be provided by the institution, but other than computing 

devices provided in libraries, labs and some special purpose areas this is increasingly rare. Institutions 

will provide a well-managed network of digital printing devices and scanners, and special purpose 

equipment including high quality printers, 3D printers, with wireless display screens widely available 

throughout the campus as part of the digital university platform. 

v. Professional development for an active learning environment  
Developing a learning model and designing accompanying technology-rich learning environments will 

only be effective if academics are willing to embrace the changes and reflect on and redesign their 

teaching. Increased competition for students and widening participation has led to new challenges for 
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academics, not least of which is student retention in the first year of a course. New approaches to 

learning to increase students’ understanding and degree success are needed to meet the diverse 

needs of an ever-growing body of students.   

The research to-date has proven that with a change in pedagogical approaches, a mixed collaborative 

learning environment works effectively in either the on-campus active learning space or online as a 

web-led conference, but academics have to adapt to the new challenges that occur, particularly when 

the face-face and web components are brought together. The model demands a shift in the way in 

which academics approached their teaching and classroom management as barriers between 

modalities did pose some challenges for both students and academics.  

It cannot be assumed that all teachers will adapt to an active learning approach and therefore sound 

professional development is essential. As not all academics are clear about what they need to help 

them to put in place active learning environments, it is important to be able to test ideas and find out 

what works and what does not in collaborative teaching rooms and lecture theatres. Staff need 

support in using the spaces in the way they were designed. A learning lab model has been tried in 

several institutions where teaching models and ideas can be tested out with academic and technical 

support. This model is recommended by the authors to test out an institutional learning model, 

learning space design and to identify the support required that will ensure successful and financially 

viable roll outs. The Peer-to-Peer support networks reference by Hochschulforum Digitalisierung, help 

teachers adapt to these new interactive practices and the digital toolkit supporting these experiences 

and professional communities of practice such as the Irish Learning Technology Association (ILTA) 

contribute by bring in professionals from across the country together. 

Professional development will need to meet a range of different needs, for example: 

• Designing active learning experiences 

• Online and face to face support for using online applications for teaching new concepts to 

students 

• Facilitating cooperative learning 

• Assessing group work 

• Making good use of a VLE 

• Lecture capture 

• Blended learning and flipped classrooms 

• Facilitating a blended asynchronous learning class 

• Teaching online and at a distance 

• Providing coherent and cohesive experiences when teaching on campus and at a distance 

Professional development can take many formats, for example:  

• Online or face to face training 

• In class support with pedagogical and/or technical assistance 

• Good practice sharing through case studies and events 

• Faculty champions 

Good professional development will to be research led. Success requires a commitment from all 

academics to improve both their performance and student outcomes and to embrace the technology 

that is used extensively in other sectors of society to add relevance for their students. In some 

countries teaching excellence is rewarded as well as research input and there has recently been a 
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greater emphasis placed on teaching with initiatives such as the Teaching Excellence Framework in 

Englandxx making professional development a vital component in the campus of the future. 

vi. Innovation 

Learning Labs and Managed Innovation 

In the interviews and case-studies carried out for this research paper we found leading institutions 

who are driving teaching and learning and technology innovation initiatives, and testing and 

evaluating new technologies and new pedagogies. This includes experimentation with instrumented 

learning spaces, VR and AR technologies, the application of data analytics, personalised learning 

approaches and other new models. These have not generally come into the main-stream process yet 

but in the medium-term horizon many of these and other new approaches will create new 

opportunities and advances or put institutions at risk of competition from more innovative and agile 

institutions or learning services. The authors recommend a learning lab or managed innovation 

approach to help prepare and keep the institution at the leading edge and ready to adopt advances in 

practice and technology. Some of these labs reside in education departments and should always lead 

with a focus on pedagogy and student outcomes, but the essential point is that the application of 

technology also takes a central place. In the higher education technology analysis later in this 

document a set of near term and medium-term horizon technologies are outlined. A managed 

innovation strategy has to include focus on the full set of near-term technologies and ensure broad 

and appropriate assimilation into current processes for the institution to remain competitive. 

However, a focus on the medium-term, more leading and ‘bleeding edge’ set of technologies is also a 

central piece of this managed innovation approach to protect the institution for the future and to 

ensure continued competitiveness without over-investment or too early dissemination of unproven 

technologies or techniques. 

We found very focused activities of this nature at the University of Warwick, IE Madrid, City University 

London, at UTS and in the BlendSynch research initiative. The research into fully instrumented learning 

spaces at Carnegie Mellon University in the US is exploring very interesting new ground. At the 

University of Warwick many innovative approaches are supported across campus, with freedom to 

innovate with different new technologies.  Innovations in the application of augmented reality, active 

learning spaces and instrumented classrooms are being carried out in many of the other universities 

interviewed providing valuable insights to support their wider application in the teaching and learning 

process.  

Blended learning experiences are the ‘new normal’ as widely reported by many institutions 

interviewed. Flipped classroom models are becoming more common as active learning models are 

introduced. Here the traditional lecture becomes a more interactive activity based on expected pre 

and post activities by students. 

Innovation happens where time, space and resources are given to experimentation with academic and 

technical support to specific faculties and across campus. Decentralised innovation and academic 

freedom in faculties has supported shown some of the best results and is perceived as key to 

innovation at the University of Warwick. Both City University and UTS demonstrate strong example of 

carefully managed and learning led innovation and the importance of a campus wide initiative that 

engages the key players. 

Blended synchronous learning 

The Flexspace Flexible Learning Environments eXchange (www.flexspace.org) is a highly-engaged 

community of experts, decision makers, influencers, and practitioners from higher education, K-12, 

http://www.flexspace.org/
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libraries, museums and industry committed to improve learning space planning, design and 

implementation. The site showcases learning spaces, shares resources and best practices together 

with support to help plan, design, implement, maintain, assess, and improve campus learning spaces. 

A major focus of Flexspace is the use of blended synchronous learning environments to provide better 

equity of access to learning for all students. The Flexspace BlendSynch case study describes a number 

of experiments with innovative models where on and off campus students work collaboratively in real 

time using web-based tools and describes both the benefits and challenges of working in this way.  

The research to-date has proven that with a change is pedagogic approaches, a mixed collaborative 

learning environment works effectively either in the on-campus active learning space or online as a 

web-led conference, but academics have to adapt to the new challenges that occur when the face to 

face and web components are brought together. Students valued the flexibility that blended 

synchronous learning afforded, and in many cases felt that it led to an enhanced sense of community. 

It provided a different kind of learning experience, "a sense of presence and feeling connected" and 

provides very flexible access to the distance learner, leading to increased student satisfaction and 

engagement. The model can potentially overcome the problem of access but also of proving economic 

benefit to the university through more efficient utilisation of campus resources to serve larger 

numbers of students without having to expand its expensive real estate. 

The WOW room at IE Madrid is an experimental design for the business school. It is a room with a 

video wall on which all participants can be seen. All participants are virtual, and the lecturer is the only 

one on campus as shown in Figure 15 and described in more detail in the IE case study. 

 

Figure 16: The WOW room at IE Madrid 

Innovation with technology in learning spaces is rapidly developing with tracking cameras, 

instrumented learning spaces, VR, AR, 3D printing and maker labs which are described below in the 

section on technology. 

Experimentation is key to innovation. Involving the world of work with business engagement, 

communication, interaction, group work and problem solving supports the needs the 21st workplace. 

The success of IE and Blendsynch demonstrates the positive impact of such experimentation.  

There are many lighthouse projects and prototypes, but the challenge is to make these sustainable 

and replicable for campus wide innovation. Innovation is only possible if it is well funded and 

supported. Professional development and peer to peer support are key to successful implementations 

as is employer engagement and involvement in course design and delivery with technology factored 

into all innovation using the managed innovation approaches previously outlined. 
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4. Student Perspectives 

Student experiences with online digital environments 
A group of high achieving European students were interviewed, across arts, business and science 

disciplines. Students had completed honours degrees in UK, Ireland, Italy and France. Experiences 

have included scholarship years in France, Korea and China and all are preparing for or studying for 

master’s degrees. A sample of US recent graduates, across a wide range of disciplines, were also 

interviewed to provide a comparative view of student experiences. 

Key observations 
Across all student groups interviewed, there was a high expectation that there would be a very strong 

set of digital and online resources made available by the faculty. Across the board the LMS was a 

baseline but ‘dull’ utility connecting these materials. Most of these environments are clunky and 

dated. The authors believe that institutions need to treat the online and 

LMS environment as a strategic resource whose importance will grow as 

it becomes the main utility to access a growing body of digital materials 

and the levels of digital and online tuition increase. Many institutions are 

losing identity in the digital environment, missing an important 

opportunity to defend and extend their reputation, brand attributes and 

leadership which is so carefully managed and cultivated in the bricks and 

mortar campus experience they carefully manage. 

The importance of the digital environment to a university identity will only 

increase as greater amounts of resources are delivered online. As 

publishers deliver rich resources such as those from Pearson, McGraw Hill 

and Cengage Unlimited institutions risk becoming less visible behind the 

resources and learning environments provided by the publishers and LMS 

providers. As one student said, “… using Blackboard LMS felt like going to 

Blackboard, not to the learning institution providing the service”. The LMS 

is in a central and strategic position and can therefore create a good or 

negative experience and perception of the institution. 

Digital resources commonly provided include: 

• Lecture notes, lecture PowerPoints, lecture recordings and assignments provided by faculty. 

• Reference materials supporting course materials including online reference libraries of e-texts 

and OER materials. 

• Additional courseware and assignment resources such as available from Pearson MyLabs and 

McGraw Hill Connect are becoming more prevalent. 

• In the US publishers and content providers are moving into a courseware phase.  Universities 

expect them to provide a more dynamic and interactive experience, not merely a digital ebook 

with some supplementary materials.  

• New courseware experiences with content, references, assignments and other supplementary 

resources are being delivered. 

• The provision of tools such as Office365 subscriptions from Microsoft were strongly 

appreciated by the students in several universities in the focus group.  

Where this is done well, scheduled discussions with a tutor and other active learning experiences are 

becoming the most important on-campus experience for students. 

Online support and 

services are now a 

baseline student 

expectation 

Using Blackboard LMS 

felt like going to 

Blackboard, not to the 

learning institution 

providing the service 
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The University of Warwick in the UK was regularly identified by students and by administrators from 

other universities as a good example of a university providing strong online services and resources.  

The accompanying case-study outlines some of the key features provided for student and faculty. 

Online fully searchable course books along with weekly reading for students were very valuable. One 

student told us that, “the amount of digitised material (at Warwick) was a huge plus”. There is a 

significant opportunity for digital e-book libraries to improve access campus-wide, support distance 

students, and provide a much better service to students with the example on early access from the 

University of Maryland below showing very significant results. Early attempts at blogging and social 

communications at Warwick were perceived to be a little contrived, while simple note sharing in 

OneNote and Google Drive was much more effective. 

Early engagement with digital learning helps improve outcomes  
Support to students in the first two years of study is particularly critical in helping to reduce expensive 

and wasteful student dropout through early engagement with quality digital resources and support.  

Early year students depend on greater support while interviews identified that students become more 

independent learners as they progress through their student life. 

A July 2018 study by Blackboard, VitalSource®, and the University of Maryland, Baltimore County 

(UMBC)xxi found that engagement with digital learning tools can better predict student success than 

incoming GPA (grade point average). The study found that students at UMBC who are highly engaged 

with digital learning tools were 200% more likely to pass their courses than less active students. 

Specifically, incoming average and lower grade students with low engagement had a 37% likelihood 

of passing a class while similar students exhibiting the highest level of engagement with Blackboard 

Learn and/or VitalSource had a more than 90% likelihood of passing a class. 

Student curation of materials 
The combination of strong digital tools, together with the enormous and confusing amount of 

information available to students today means that effective curation skills are becoming an even 

more valuable learning technique. Curation of materials has been shown to support synthesis skills 

including aggregation, distillation and evaluation. 

"With so much information available, it’s imperative that students develop the 

skills to effectively find and evaluate sources of information, categorize what they 

have found and create new meaning from those materials."xxii   

Students reported cases where exceptional students had developed resources which were shared 

among other students and following year groups. In a difficult law module on an international business 

course, a set of materials from a student had been passed among students for four years, and in 

another example, test summaries for a Chinese course were shared among the class.  At Warwick 

University student notes from good students from Lecture Capture were popular and shared with a 

sense of collaboration among students.  In other cases, however, students talked about competition 

for grades reducing sharing among students. The University of Warwick describes the lecture capture 

facility as follows: 

Lecture Capture recordings are published online so that students can study the 

lecture again, bookmarking particular points or filling in missing notes at their 

convenience, making it an ideal revision tool.xxiii  
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Apart from a few exceptional cases there is little evidence of student lecture notes undermining or 

replacing course materials. The authors recommend that these should be understood and embraced 

by academics and administrators as part of the university experience.  

In our interviews there was no evidence of any commercial exchange or marketplace for these student 

resources, but rather a sense of collaboration among students, and possibly an element of vanity 

publishing on the part of the student who is sharing. One student described some websites offering 

essays and notes, but these were not used by students except for free snippets which are used mostly 

by lower achieving students to help shape essays. 

In some interviews, particularly liberal arts students, good lecture notes were seen by academics as 

disincentives to attend lectures, so attempted to make lecture capture notes inaccessible. However 

students simply share these on external networks such as Google Drive etc. instead. 

Based on the research evidencexxiv, the greatest benefit of student curation is the synthesis and 

processing of the knowledge by the individual student carrying out the curation, far outweighing the 

benefit to students who subsequently receive or passively read the materials.  

Copyright and IP issues 
There was little evidence of systematic copyright abuse from the interviews carried out.  Some difficult 

to access texts were sourced from illegal networks or passed among students. Examples included an 

expensive literary theory text sourced illegally by students on the Internet, and a Chinese political 

science reference that was not available in library which was sourced from the ‘Illegal Library Genesis’ 

network (Libgen)xxv. At the University of Warwick some illegal PDFs were circulated but, as the 

university provided such a good service, this was marginal. 

When using texts, students generally purchase books or e-books and access resources from the library.  

There is a significant opportunity for digital e-book libraries to improve access campus-wide, support 

distance students, and provide a much better service to students overall. Many students still prefer 

paper for close reading and see a digital library of primary texts and other references as more valuable 

where less close reading is required. One main motivation for digital over paper is weight and 

flexibility, while one student reported they will “always chose paper over digital mainly for note 

taking”. In some cases, obscure texts, particularly in literature, were provided digitally and often 

copyright free by faculty. The JSTOR digital library of academic journals, books, and primary sources 

was referenced by some students www.jstor.org while VitalSource Bookshelf provides the largest 

library of digital text materials with strong annotation tools and system integrations with the 

university LMS platform www.vitalsource.com. 

5. Higher Education Technology trends 
The desk literature research project referred to earlier identified the following as key short, medium 

and long-term trends for technology in Higher Education worldwide and replicated in Figure 17. 

Near horizon 
(0-3 years) 

• Digital Platforms 

• Blended the ‘new normal’ 

• Learning Courseware Experience 

• Learning Space Innovation 

• Mobile Learning Everywhere 

• 3D Printing Labs 

• MOOCs 

http://www.jstor.org/
http://www.vitalsource.com/
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Mid-term horizon  
(3-7 years) 

• Digital Learning Credentials 

• Gamification 

• Mixed-reality AR/VR 

• Data Analytics 

• Personalised Learning & Predictive 
Analytics 

• AI Assistants 

Long-term horizon 
(7+ years) 

• Sensor and Gesture Control 

• Human Augmentation 
Figure 17: The key short, medium and long-term trends for technology in Higher Education worldwide 

Short-term Horizon 1-3 Years – Blended Learning is the ‘new normal’ 
In the short term, as already described, Blended Learning is now a default for many or most courses 

in leading institutions. Making the learning platform a better user experience and increasing the 

features and functionality is a priority in many institutions. The Extended Classroom Initiative by the 

Academic Technology team at the University of Warwick supports each of the faculties with a growing 

centrally supported toolkit to make teaching more effective. Universities and the higher education 

publishers are working to provide a course experience usually built around the LMS as the key baseline 

utility. Universities are adding references, activities and assessments with the best sorting this in an 

organized and user-friendly manner. Publisher products like Pearson MyLabs, McGraw Hill Connect, 

Cengage Unlimited and similar initiatives from local or national publishers are providing course 

offerings. These are becoming richer and more immersive and there is an emerging competition 

between the universities and the publishers to take the leading position in the provision of the course 

experience. MOOCs supported some of this early transition, but universities and publishers are 

moving to provide a higher quality set of experiences to students, whether on campus, in blended 

learning or in primarily distance learning situations.xxvi  

In our case studies carried out in the second half of 2018 we found multiple examples of each of these 

advances in each of the institutions we visited or interviewed. 

Learning Management Systems 
The LMS market is very mature and, in most institutions, they have become essential baseline 

infrastructure helping to hold together and track the learning experience but not yet providing users 

with the ‘experience’ breakthroughs. A first and second wave have given way to third wave leaders 

with Canvas as the fastest growth player and Desire2Learn coming up behind.  Also, in the third wave 

the major cloud players Microsoft and Google are building out Microsoft Classroom and the Google 

education suite which are providing free to their users many of the practical LMS features used by 

many institutions. These are used more commonly in schools and further education institutions. The 

market is moving on to learning services and learning experiences where solution and providers are 

offering more complete services and digital learning experiences. 
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Figure 18: LMS market share changes, US and Worldwide – 2nd half 2017 

The charts in Figure 18 above indicate that Canvas has been growing very strongly for the past years, 

particularly in the US with 2017 market share growing rapidly to 22% and Blackboard’s share declining 

to just over 30% in the US. Worldwide Blackboard’s share is still between 30-50% but under pressure 

from third wave competitors Canvas and Desire2Learn. The Moodle Open Source LMS still holds a 

significant share and outside the US it is number one worldwide.  In many cases Moodle is very well 

embedded and difficult to unwind but the user experience and capabilities are becoming significantly 

dated when compared with the third-generation solutions. 

Digital Learning Platforms 

Integrated and Immersive Learning Experience - the promise of digital learning platforms 

HE institutions, K12 School Authorities and Corporate L&D departments are looking for integrated 

platforms providing immersive learning experience: 

Desired attributes include: 

• Digital Content Management 

• Assessment  

• Learning Pathways 

• Reference Materials 

• Assessment and analytic data to adaptive learning standards (Caliper & X-API) 

• Data Analytics Everywhere 

• Personalised/Adaptive Learning and Predictive Analytics 

• AI for back-end analysis and personal assistants 

This unifies a lot of the trends into a single complex service or solution offering.   

Certain providers are providing pieces of this solution. In formal education the LMS providers shown 

above, plus Pearson, McGraw Hill, Houghton Mifflin Harcourt, Cengage Learning, Scholastic, Ingram 

VitalSource are some notable examples of significant building blocks for this learning service.  Nobody 

is leading with the fully integrated experience.  System integrators are helping many of these players 

build the solutions, including providers in India like ExelSoft. 

The market demand has not yet firmed up for the full experience/solution though the US Higher 

Education publishers are under a lot of pressure to provide this type of solution to their students.  The 

authors believe that platforms will progressively add the new and complex features and capabilities.  

There is an opportunity for technology building block and solution providers to be specialists in 

providing elements of the solution to providers.  VitalSource and Learnosity have been successful with 

this approach with content delivery and assessment solution building blocks respectively. 
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The market for strong learning platform solutions is still formative.  Systems integrators are providing 

bespoke solutions for large publishers such as Pearson while Ingram VitalSource and Learnosity 

provide strong solution building blocks. Top Hat is an interesting solution approachxxvii. Learning 

platforms delivering strong learning experiences including content, reference, assessment, data 

analytics, AI support, and personalised adaptive learning pathways have enormous potential but are 

also a very large development lift requiring very high investment and are most likely best done in a 

modular approach. 

The major publishers remain important and will likely remain a significant piece of the blended 

environment but are struggling to find their new relevance and protect their business as book prices 

and volumes decline in the face of emerging digital solutions and more content and resources being 

provided by faculty.  The major US publishers; Pearson, McGraw Hill Education, Cengage Learning, 

Scholastic, Houghton Mifflin Harcourt all have major digital initiatives while operating in very 

challenging markets with declining revenues for their traditional materials. In the UK major publishers 

investing in digital solutions include Oxford Press, Cambridge Press, Collins Education and Hodder 

Education.  In Europe national publishers use high national curriculum and language barriers.  There 

is an ecosystem of French, Spanish, German, Nordic publishers each service relatively closed domestic 

markets.   

Medium-Term Horizon 3-7 Years  
The emerging technologies on the Gartner Inc. Hype Cycle for Emerging Technologies, 2017xxviii reveal 

three distinct megatrends that will enable businesses and institutions to survive and thrive in the 

digital economy over the next five to 10 years. Artificial intelligence (AI) everywhere, transparently 

immersive experiences, and digital platforms are the trends that will provide unrivalled intelligence, 

create profoundly new experiences and offer platforms that allow organizations to connect with users 

and customers in many new ways and offer stronger and more competitive services. Relating to higher 

education the following mid-term horizon trends are significant. 

Personalised Learning and Predictive Analytics 
The emergence of personalised learning environments and the use of predictive analytics and AI has 

been predicted for decades but apart from some relatively narrow point solutions has been short on 

practical delivery.  The authors propose that the large volumes of quality digital course materials and 

authentic digital assessments required to support such a learning environment, together with the 

desire by students already described for the ‘human’ experience of on campus learning are significant 

obstacles. However, the digital environments are now becoming very real and rich in content in higher 

education and the data analytics tools and capabilities are continuously improving so we expect to see 

some significant advances in this field over the next 5 years.  The 2018 acquisition of ‘Acrobatiq’, 

developed at Carnegie Mellon, by VitalSource Technologies provides a strong solution for universities 

and publishers to develop and deliver the strong course experience backed up by data analytics and 

adaptive algorithms. 

Data Analytics Everywhere 
Learning analytics is the measurement, collection, analysis and reporting of data about learners and 

their contexts, for purposes of understanding and optimizing learning and the environments in which 

it occurs.  

Educational data mining (EDM) describes a research field concerned with the application of data 

mining, machine learning and statistics to information generated from educational settings including 

universities and intelligent tutoring systemsxxix. At a high level, the field seeks to develop and improve 
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methods for exploring this data, which often has multiple levels of meaningful hierarchy, in order to 

discover new insights about how people learn in the context of such settings. 

(www.EducationalDataMining.org)  

Certification and Credential Management 
Changes in certification models are being driven by three main trends; a move to cross-discipline 

learning, international exchange experiences, and credit unbundling where different institutions will 

offer different pieces of a certification.  This is driving a move to more clear systems of credits within 

and across institutions and secure systems for the management of learning credentials.   

A Credential Service Provider (CSP) is a trusted entity that issues security tokens or electronic 

credentials to subscribers. A CSP forms part of an authentication system, most typically identified as 

a separate entity in a Federated authentication system. A CSP may be an independent third party or 

may issue credentials for its own use. An example of a CSP would be an online site whose primary 

purpose may be, for example, internet banking - but whose users may be subsequently authenticated 

to other sites, applications or services without further action on their part.  

There is a lot of discussion and some hype about Blockchain supporting a secure credentialing system.  

We propose that trusted credential management by respected institutions or governments will come 

before any more open or advanced technological approaches with Blockchain or other new 

technologies. 

Gamification 
Gamification commonly employs game design elements to improve user engagement, organizational 

productivity and flow in learning. The gamification of learning is an educational approach to motivate 

students to learn by using video game design and other game elements and incentives in learning 

environments.  

Gamification, broadly defined, is the process of defining the elements which comprise games that 

make those games fun and motivate players to continue playing and using those same elements in a 

non-game context to influence behaviour.  Many gamification concepts are being layered into learning 

solutions including the achievements of merits or credits, moving through levels against a goal, and in 

some cases leader-boards though these are not always positive for middle-ranking or lagging students. 

There is a lot of hype about ‘hard-fun’ but few real examples in the application of immersive gaming 

technology to the education process. 

Mixed Reality, Augmented and Virtual Reality 
This space has also received a lot of attention over the past few years Most of the practical applications 

the authors have seen have related to processes where there is a life safety risk, or a risk of disruption 

to major plant or processes, or where visualization of hard to reproduce situations such as in medical 

education or architecture is required. 

The chart below based on Goldman Sachs data in Figure 19 shows a prediction of a significant overall 

market for VR and AR technologies, but suggests education is a relatively small share due to 

production costs and specialization required. 

http://www.educationaldatamining.org/
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Figure 19: Predictions of the global market share of VR/AR by use case in 2025 

Managed Innovation 
As previously described in the section on learning labs and managed innovation, many of the 

technologies outlined in this medium-term horizon have not yet come into the main-stream process.  

In the medium-term horizon many of these and other new approaches will create new opportunities 

and advances or put institutions at risk of competition from more innovative and agile institutions or 

learning services. An innovation focus has to be on the full set of near-term technologies and ensure 

broad and appropriate assimilation into current processes for the institution to remain competitive.  

However, a focus on the medium-term set of technologies is also an essential piece of this managed 

innovation approach to protect the institution for the future and ensure continued competitiveness. 

This will protect the institution from over-investment or too early dissemination of unproven 

technologies or techniques. 

Long-Term Horizon 7+ Years 
The longer-term horizon takes us into the ‘bleeding edge’ of innovation which is the territory of 

research labs, angel investors and early stage venture capital.  These include more sensor use and 

gesture and face recognition technologies and in the longer horizon human and brain augmentation 

and advanced applications of AI to match or exceed human intelligence. Many of these technologies 

create ethical and privacy dilemmas as well as technological challenges. 

Early face and retina detection solutions are already being applied in some digital examination and 

proctoring solutions but early enthusiasm for technologies that will sense negative emotions, 

frustration, or emotions that result from a positive learning experience are still quite far from 

delivering mainstream solutions.  The Learning and Innovation Lab approach advocated earlier in this 

document can help keep institutions in touch with these further innovations without making 

investments too early.  

The set of trends in Figure 20 were published by Gartner in 2017xxx provided input to the short, medium 

and long horizon analysis and to other environmental and technology trends addressed in this paper. 

These trends can provide a framework for discussion and analysis in campus planning and setting 

innovation priorities. 
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Figure 20: Higher Education Technology and Business Trends and their interlinking, Source: Gartner 2017  

Sensors and Gesture Control  
Gesture recognition is a topic in computer science and language technology which aims to interpret 

human gestures via mathematical algorithms. Gestures can originate from any bodily motion or state 

but commonly originate from the face or hand. Current focus in the field includes recognition of 

emotions from facial expressions and hand gesture recognition. Gesture recognition can be a way for 

computers to begin to understand human body language, thus building a richer bridge between 

machines and humans.  

There is continuous research and development to find new methods of human-computer interaction 

to replace today’s limited computer and mouse interaction. Google is developing a gesture control 

system for computers using a radar chip called Soli which is designed to track slight finger movements. 

Bosch Sensortec has developed a laser scanner that can project a virtual touch screen onto any 

surface, turning hand gestures into the equivalent of mouse clicks.  

The authors believe that these new methods of HCI will be applied and mature in broad mainstream 

applications first before the specific education applications are discovered. 

Face recognition software for education 
By recording students' faces while they were doing a computer coding tutorial, researchers at North 

Carolina State University were able to determine, with the help of facial recognition software, which 

ones were having trouble with the material, as well as which ones found it too easy. They analysed 60 

hours of footage with the Computer Expression Recognition Toolbox -- a software package developed 

at the University of California-San Diego -- and then compared the analysis with students' stated 

feelings about the material. 

ESG Business School in Paris is starting an artificial intelligence program which will identify whether 

students are paying attention in class. Software called Nestor will use students' webcams to examine 

eye movements and facial expressions to establish whether they are attentive to a video lecture. 

Developers LCA Learning claim this to be the first artificial intelligence class assistant in the world. 

http://ai.lcalearning.net/?utm_source=lcalearning-website#    

http://ai.lcalearning.net/?utm_source=lcalearning-website
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Supporting the advances in personalised/adaptive learning and predictive analytics solutions, the 

capability to collect and analyse data on emotional and other responses of students has further 

potential to enhance the learning experience in a digital platform. These technologies can help 

students with additional materials to enhance the learning process and could represent an interesting 

specialised field of research with long-term returns. 

Human Augmentation 
Human enhancement or augmentation is any attempt to temporarily or permanently overcome the 

current limitations of the human body through natural or artificial means. It is the use of technology 

to select or alter human characteristics and capacities.  Many of the applications to-date are focused 

on the treatment of illness and disability, or with the enhancement of physical abilities but the 

National Intelligence Council's Global Trends 2030 report states that "human augmentation could 

allow civilian and military people to work more effectively, and in environments that were previously 

inaccessible"xxxi. The report further states that "future retinal eye implants could enable night vision, 

and neuro-enhancements could provide superior memory recall or increase speed of thought”. Neuro-

pharmaceuticals will allow people to maintain concentration for longer periods of time and/or 

enhance their learning abilities. 

The BCI society (http://bcisociety.org/) was formed in 2015 to foster research and development 

leading to technologies that enable people to interact with the world through brain signals. As well as 

the significant technology challenges involved there are many ethical issues involved in the application 

of brain-machine interfaces.  This field requires significantly more study before taking any investment 

decisions. 

6. Conclusions 
There are emerging issues in higher education that provide both challenges and opportunities for the 

sector. At the same time, nearly all industries and professions are experiencing changes as a result of 

increased use of technologies. Higher education is not immune to these pressures and, due to its 

position in society, has a unique responsibility to help us prepare for an uncertain future with an 

accelerating pace of change. Although predictions about the impact of technology on education have 

been around for decades with little truly transformational change in evidence (other than automation 

of existing practices), there are now real signs of significant disruption in the sector - not least because 

graduates are entering a workforce and society undergoing unprecedented change. Employers need 

to know universities are preparing students for this challenging future. As we move towards the 

second half of the 21st Century, the pace of change and the pressures on our societies and economies 

continue to intensify.  

Much has been written about the need for students to develop and hone skills for the 21st Century in 

order to prepare them for the creative, dynamic, technology rich and collaborative environment in 

the 21st Century workplace and society. The trend is towards a more holistic set of skills necessary for 

an uncertain future. It is only through empowering people to do more in more flexible ways that they 

will be able to adapt to the ever-changing challenges present in our culture. Universities across Europe 

are responding to this call.   

The workplace is changing, and higher education needs to ensure that students are well prepared for 

the demands of the workplace they will shortly enter. The debate about the roles of government and 

business, the leadership expected from business, and the impact and role of educators in preparing 

all students for their future is crucial.  Clear vision setting, and strong leadership are necessary to 

http://bcisociety.org/
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identify the skills needed and the ways in which to develop strong academic, vocational and socio-

political skills to help our societies thrive on the opportunities, rather than merely survive the 

disruptions and transformations. There is a crucial need for government intervention to blunt the 

rawest impacts of disruptive forces and creative destruction, and the also the need for capitalism to 

bring the entrepreneurship and agility required to innovate and create strong economies.   

We are less than half-way through the process of change and transformation in higher education, and 

institutions have a double mandate to both use technology effectively to enhance the learning and 

teaching process, and also to prepare students for life in the second half of the 21st Century, prepared 

for the 4th industrial revolution and the social, economic and political changes expected in this 

timeframe. The American researcher, scientist and futurist, Roy Amara’s observation about the effects 

of technology known as Amara's Law states that, “We tend to overestimate the effect of a technology 

in the short run and underestimate the effect in the long run.” 

The most successful universities will be those that differentiate themselves through their agility to 

adapt quickly and effectively to meet the demands and demographic of their student population and 

anticipate and offer relevant experiences to develop the skillsets that will meet the future needs of 

both society and employment.   

7. Recommendations  
From the evidence presented above, the following recommendations, which have already been 

outlined in the executive summary, are made for higher education institutions to consider: 

Leadership and Vision 
i. Provide strong leadership and vision setting with consistent support from the top, together 

with the resources, management support and investments required, and the fostering of a 

culture of innovation and risk-taking  

ii. From this leadership and vision develop an integrated campus master strategy and plan for a 

digital university platform that is learning driven and which continues the strong campus 

identity and ‘sense of place’ in online and virtual environments 

Learning Led 
iii. Develop an active learning model that supports the skills and competences required for the 

21st century and is led from the top whilst representing shared understanding and values 

across the institution 

iv. Ensure the learning model is the driver for all decision making about future campus and digital 

service design and development including estates and IT services 

v. Design and deliver a coherent and well organised set of digitally supported course experiences 

to students with a strong set of resources, references, activities and assessments in a blended 

learning model that promotes active learning and student engagement 

Cohesive and Coherent Digital University Platform 
vi. Create a cohesive and coherent experience for all students with a high quality on-campus 

experience, together with a consistent high-quality digital environment, and a virtual campus 

experience which carries a strong institutional identity across campus, off campus and to 

distance learners all over the world  

vii. Invest in design, identity and quality of service of online and digital environments so that on-

campus and online learning experience supports and strengthens the brand and identity of 

the institution in a coherent and consistent manner 

https://en.wikipedia.org/wiki/United_States
https://en.wikipedia.org/wiki/Futures_studies
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viii. Provide guidelines for students’ primary computing devices to support knowledge creation 

activities in a BYOD (Bring Your Own Device) environment including functionality, 

performance, flexibility, connection capabilities and security requirements, and provide 

wireless printing and display screens thought the campus to support students and staff and 

group collaborative work as part of the digital university platform 

ix. Develop a strong and flexible credential management system across the campus to support 

increases in inter-disciplinary degrees, the trend towards credit unbundling and international 

study experiences 

Managed Innovation Strategy 
x. Establish technology rich learning labs and a managed innovation strategy to drive the 

investigation and successful implementation of new pedagogical models, technologies and 

process in both a short and medium-term horizon  

xi. Prototype and test a range of new physical learning spaces before investing heavily in further 

developments and involve students, academic, estates and IT services in developing the 

requirements and feasibility of these spaces 

Research Focus 
xii. Maintain a strong research focus whilst recognising the importance of meeting students’ 

needs and expectations in teaching and learning 

Business Partnership 
xiii. Review and revise strategies for business partnership and employer engagement to develop 

a framework for closer employer collaboration, internships, block-release and degree 

apprenticeship initiatives 

International Partnerships 
xiv. Form international partnerships to increase opportunities to work across cultures virtually 

and for international study experiences. 
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