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Preface

As we move towards 2030 bearing in mind the Sustainable Development Goals, we must 
address the challenges faced by education due to the fast changes in society, economy, 
and technologies. This publication presents the results of the project “Access, Equity 
and Quality: Envisioning the Future of Higher Education in a Digital Age” implemented 
by the UNESCO Institute for Information Technologies in Education (UNESCO IITE) in 
2014-2016. The project was aimed to identify the current trends related to the use 
of open and online education and to bring evidence to the debate about the future 
changes expected due to the use of new approaches to teaching and learning, new 
technologies and new forms of content developed for higher education (HE). The 
project mobilized existing think tanks to determine the future agenda for information 
and communication technologies (ICT) in postsecondary education and to contribute 
to shaping education policies based on research and foresight studies conducted by 
UNESCO IITE in collaboration with its partner-institutions.

The project addressed the following main issues: future learning contexts for open 
content; future curricula; futures of learning credentials and validation; the future role 
of teachers and faculty; and changing role of HE institutions. Exploration of these and 
other issues helped develop a better understanding of how postsecondary education 
might evolve in the future and start thinking about the scenarios that are preferred to 
shape the system of higher education that would contribute to the realization of the 
Sustainable Development Goals. 

The project employed a forward-looking approach to analysing the impact of various 
contemporary trends on higher education and a mixed research method, which 
included comprehensive desk research, trends analysis, qualitative study based on 
brainstorming, focus groups and an online survey for policy makers at national and 
international levels and for representatives of universities. The report discusses 
the trends and prospects regarding the changes related to the use of ICT both from 
quantitative and qualitative standpoints. It examines in particular the link between 
these developments and the need to rethink the role of the academic profession and 
higher education policy.

We believed it vitally important to include the opinions of key stakeholders from more 
than 50 countries who gave significant input on the changes provoked by the rapid 
advancement of technologies, on current practices and trends and their vision of the 
future changes that might occur in higher education due to wide distribution of Open 
Educational Resources (OER) and Massive Open Online Courses (MOOC). 

We hope that the results of this project will be of value and interest to universities 
and policy makers alike and to the growing number of wider stakeholders involved in 
the sector. Being a record of our analysis and joint thinking, this publication is also an 
invitation to debate the issues raised and discussed not just about the future that we 
expect for the higher education and ICT, but also the future we chose to create.  
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Executive Summary

This publication presents the outcomes of the activities undertaken within the project 
“Access, Equity and Quality: Envisioning the Sustainable Future of Postsecondary 
Education in a Digital Age” initiated by the UNESCO Institute for Information Technologies 
in Education (UNESCO IITE) in 2014. The project was aimed to strengthen UNESCO’s 
function as an international laboratory of ideas capable of rethinking education 
and a platform for the global debate and reflection on critical emerging trends and 
challenges. The project mobilized existing think tanks to determine the future agenda 
for information and communication technologies in postsecondary education and 
to contribute to shaping education policies based on research and foresight studies 
conducted by UNESCO IITE in collaboration with its partner-institutions: EDUCAUSE, 
the International Council for Open and Distance Education (ICDE), the International 
Federation for Information Processing (IFIP), the New Media Consortium (NMC), 
Skoltech, and universities from many countries of the world.

To identify how the changes in technological, social and economic contexts impact 
postsecondary education and derive the key implications for decision and policy makers 
at national and institutional levels the following questions were raised within the project: 
How will higher education evolve over the next 15 years? How might technological changes 
impact the society, labour market needs, higher education systems and institutions? 
What opportunities and challenges do they imply? How can and do countries and 
institutions address these changes? In what ways are the skills required by the market 
changing? How should higher education institutions (HEI) adapt to the changing learning 
needs? What impact will the availability of new technologies and online resources have 
on how people learn? Are national systems of recognition of learning outcomes and 
credentialing prepared to accommodate the results of open education? Will the system 
of higher education develop towards open online learning or campus-based learning? 

The mixed-method research study comprised comprehensive desk research, trends 
analysis, qualitative study based on brainstorming, focus group discussions and an 
online survey designed for policy makers at national and international levels and 
representatives of universities. Foresight as a method to think, debate and shape the 
future was an essential part of this project. An important outcome of the survey is the 
comments provided by key stakeholders on current practices and the trends and their 
vision of the future changes expected in higher education due to wide distribution of 
Open Educational Resources and Massive Open Online Courses. 

The project activities were based on solid base of data and consultation:

• A desk study of the literature about future and foresight reports pertinent to the 
relationship between higher education (HE) and information and communications 
technologies;

• An analysis of the trends that might have significant impact on the future of higher 
education;

• A series of high-level expert workshops organized to design the concept of the 
project, further elaborate the results of the desk study and trend scan and to 
determine, test and prove critical topics for the survey;
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• An online survey designed for experts in ICT and higher education and high-level 
decision makers.

The literature study provided a comprehensive overview of the major challenges that 
higher education faced and would face as a consequence of the rapid technology-
induced changes not only in education, but also in the society and economy. In 
parallel to the literature study, to analyse the impact of various contemporary trends 
on postsecondary education, a literature-based trend/issue analysis was performed 
across the so-called STEEP dimensions – the impact of social, technological, economic, 
environmental and political changes on student enrolment, educational achievements, 
academic staff and policy choices. Drawing on trend analysis, a total of 42 trends/issues 
were identified and described (Van Rij, 2015-1).

The online survey launched at UNESCO IITE website was ocused on the following topics:

• Future learning contexts for open content
• Future curricula 
• The future of validation of learning outcomes 
• The future role of teachers and faculty 
• The changing role of HE institutions 

The survey revealed an urgent need for revision of HE curricula and for capacity-
building of teaching and support staff to enable them to use open digital resources. 
Furthermore, the survey identified the need to rethink the ways the OER/MOOC-based 
learning results are recognized and validated. 

Consultations with experts in the field of educational foresight, ICT and higher education 
were organized at different stages of the project. The topics of the survey were formulated 
during the expert workshop held in March 2015 in Paris, the questionnaire was tested at 
the International Conference for UNESCO/UNITWIN Chairs in ICT and Innovative Pedagogy 
“UNESCO Chairs Partnership on ICT Use in Education” held in June 2015 in St. Petersburg 
and launched during the high-level meeting “Online, Open and Flexible Higher Education 
for the Future We Want” held in June 2015 in Paris. 

Having analysed the current changes and emerging trends in the development of the 
society and economy and surveying the opinions of key higher education stakeholders, 
this study has revealed the visions and expectations of decision makers and educators 
with respect to the changes in the mission and functions of higher education 
institutions, modes of teaching and learning, pedagogical approaches, student-teacher 
relationships and the role of teachers, as well as the challenges and opportunities 
brought by the use of ICT and open content (OER an MOOC). Within the next 15 years, 
they expected higher education to become less elitist and more open, tailored far more 
to the requirements set by the society. Open content will become an integral part of 
the teaching and learning processes. Due attention should be paid to the quality of 
educational resources and learning outcomes, assessment and recognition of OER/
MOOC-based results. These issues are closely related to the revision of the system 
of credentialing, including the transfer of credits and introduction of microdegrees. 
Operating as lifelong learning institutes, universities are expected to provide content 
facilitation and skill development using personalised blended learning approaches and 
to enable joint production of knowledge with engagement of students. 
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The results of the project are meant to raise awareness of higher education stakeholders 
such as policy makers, managers of higher education institutions, academics, researchers 
and students, as well as of all readers interested in social issues. 
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Introduction

Aims of the project
This project was aimed to strengthen UNESCO’s function as an international laboratory 
of ideas capable of rethinking education and a platform for the global debate and 
reflection on critical emerging trends and challenges in order to determine the future 
agenda for information and communication technologies in postsecondary education 
and to contribute to shaping education policies for Education-2030 based on research 
and foresight studies conducted by UNESCO IITE in collaboration with its partner-
institutions. 

The introduction of new technologies and forms of content in the teaching and 
learning process increasingly impacts higher education. To ensure that Member States 
can cope with and benefit from future changes, the project was intended to provide 
a comprehensive and structured look at the challenges and opportunities brought by 
the use of ICT and open content (OER an MOOC) in higher education through both 
quantitative and qualitative analysis.

Definitions
The following definitions of Open Educational Resources and Massive Open Online 
Courses were used in the study:

OER refers to any educational resources (including curriculum maps, course materials, 
textbooks, streaming videos, multimedia applications, podcasts, and any other 
materials that have been designed for use in teaching and learning) that are openly 
available for use by educators and students, without an accompanying need to pay 
royalties or license fees (Butcher, 2011). OER can exist as smaller, stand-alone resources 
(reusable learning objects), that can be mixed and combined to form larger pieces of 
content or as larger course modules or full courses. OER can also include simulations, 
labs, collections, journals, and tools. These materials are considered open if they are 
released under an open license such as a Creative Commons license.

Massive Open Online Courses (MOOC) are online courses designed for a large number 
of participants that can be accessed by anyone anywhere, as long as they have an 
Internet connection. They are open to everyone without entry qualifications and offer a 
complete course experience online for free. They are led by subject matter experts from 
higher education or industry and hosted by learning management systems or dedicated 
MOOC platforms (Witthaus et al., 2016). 

It is clear that while reasoning about OER and MOOC within this project educators 
and policy makers might have left out certain important aspects of the definitions, 
for example, their openness (including licenses) or scope (the numbers of registered 
students). However, it was supposed that the terms were considered and used by the 
experts or respondents in their proper sense; otherwise one could suggest that their 
replies were referred to online educational materials, which does not diminish the 
conclusions of the report.
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Methodology
Decision makers use future projections and/or visions together with experience and 
knowledge about the past to support decision-making process. They can do this 
intuitively but also with the help of the so-called forward-looking methods, such as 
forecasting and foresight, which rationalize the future projections and vision building 
in a systematic and transparent way. 

Forecasting entails planning and quantitative analysis and is very commonly used 
to prepare important decisions especially if they are concerned with large-scale 
investments. Usually the analysis is based on statistical data, which is projected into 
the future. Nowadays, this projection is done with either sophisticated models or the 
use of scenarios where policy measures are tested with the use of quantified input 
and output parameters. In educational policy, this might be quantitative indicators of 
expenditures, the number and level of qualification of teachers, the number of students 
in certain age groups, the outcomes of PISA scores, the number of degrees at different 
levels, etc. These approaches were used in the reports “Trends in Global Higher 
Education: Tracking an Academic Revolution” prepared for the UNESCO 2009 World 
Conference on Higher Education (Altbach et al., 2009) and the report “Trends Shaping 
Education” developed by OECD (2013). 

Foresight is less focused on forecasting but can use the results of forecasting to feed 
its processes. In general, foresight tries not only to quantify important aspects of 
the phenomenon/process under exploration, but also to stimulate the debating on 
the future (using all available knowledge but also imagination) to activate relevant 
stakeholders and let them shape the future to their will within the existing constraints 
that might have been set in the past. Foresight, therefore, is often considered as a 
process rather than a product. In this process, participative methods prevail with 
a  focus on the sharing of knowledge and the fostering of creativity.  Foresight as a 
method to think, debate and shape the future was an important part of this project.

Foresight methods bring together relevant stakeholders and experts to think and debate 
the future and to create common visions or to develop more qualitative scenarios, 
which sometimes are translated into more quantitative models. Good examples are 
the “Beyond Current Horizons” exercise completed by the UK Department of Schools, 
Children and Family (Facer, 2009) and the “Future of Learning” exercise conducted by 
the Institute for Prospective Technological Studies (IPTS) of the Joint Research Centre 
of the European Commission (Redecker et al., 2011). 

The process of foresight can employ different techniques to gather information or 
to visualize the outcomes: the construction of scenarios, horizon scanning, vision 
building, road-mapping, back casting, a Delphi survey, a weak signal search, a wild card 
approach, citizen or expert panels, etc. An overview of these techniques can be found 
in numerous handbooks, for example, UNIDO “Technology Foresight Manual” (UNIDO, 
2005), “Handbook of Technology Foresight” (Georghiou et al., 2008), the guidance 
document of the UK Government “The Futures Toolkit” for policy makers and analysts 
(HM Government, 2014), “A Practical Guide to Regional Foresight” (FOREN, 2001), etc. 

Among other foresight techniques, the project employed the Delphi method, which 
is used to facilitate the establishment of consensus among experts on predictions 
concerning specific issues. It follows a structured and iterative process and suggests the 
analysis of previous responses, while the participants are allowed to modify and adapt 
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their statements. This usually leads to a consensus on future trends and promotes 
scenario development.

Horizon scanning method is used to identify the early signs of potentially important 
developments through a systematic examination of potential threats and opportunities. 
The technique reveals new and unexplored issues, as well as permanent problems and 
trends. It is often based on desk research that involves a wide variety of sources.

Trend impact analysis extrapolates historical data into the future, but may also consider 
unprecedented future changes. It allows for inclusion of the effects of possible future 
changes that are expected to have an impact on extrapolated trends. Expert opinions 
are used to reveal future events that might cause deviations from the projection and 
calibrate their likelihood and potential impact. 

A mixed research approach method was used in the project. The project activities 
were arranged in four stages, including a review of academic and grey literature and 
an in-depth trends analysis at the preparatory stage, consultation with experts and 
stakeholders and an online survey. Stakeholders were involved in discussion of major 
issues and revision of the outcomes of the first two stages, while at the last two stages 
they were directly involved in constructing preferred futures.

At the preparatory stage, a desk study, the so-called STEEP analysis, was conducted to 
identify social, technological, economic, environmental and political factors that are 
expected to impact the future needs, possibilities and challenges in the area of ICT 
and higher education. The desk study was primarily literature-based. It summarized 
conclusions and considerations from a wide range of foresight activities and the 
works of future thinkers and think tanks aimed to envision the future development 
of the relationship between ICT and higher education. The future development of this 
relationship is intertwined with societal, economic and political changes and can only 
be understood in this wider context. Therefore, in addition to the focus on the future 
instrumental role of ICT in higher education, the study also considered the dynamic 
co-evolution of learning and teaching together with future societal, economic and 
political changes that are interacting with ICT developments.  

Major trends relevant to thinking about the future, debating and shaping the future 
development of HE in relation to ICT were mapped and assessed, and later discussed 
at expert workshops. The discussion at the high-level expert workshop held in March 
2015 was triggered by a paper that contained a summary of the different lines of 
foresight (Van Rij, 2015-1) related to higher education and ICT, a trend analysis (Van 
Rij, 2015-2) and an overview of the development of new educational technologies 
(Butcher, 2015).

For the online survey, the questionnaire was formulated on the basis of the outcomes 
of the discussion held during the high-level expert workshop. The questionnaire was 
designed by UNESCO IITE experts and staff. It was tested during the UNESCO IITE 
Conference of UNESCO/UNITWIN Chairs in ICT in Education and Innovative Pedagogy 
“UNESCO Chairs Partnership on ICT Use in Education” and discussed with a wider group 
of experts at several events dated to large-scale conferences on ICT in education. The 
online survey contained open- and close-ended questions. The answers to open-ended 
questions provided further clarification of the answers to the close-ended questions 
and basic information for the planned virtual foresight focus groups. Experts in the 
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field of ICT, higher education and educational foresight and decision makers in higher 
education were invited to complete the online survey.

Analysis of the survey data was oriented towards the identification of crucial aspects 
of the mid- and long-term impact of ICT on postsecondary education, in particular, the 
lines of vision of the respondents on the future of open content, recognition of OER/
MOOC-based learning results, curriculum revision, needs for teacher training in view 
of future changes in the role of teachers and the whole higher education ecosystem. 
Conclusions were drawn on the basis of the key outcomes of all stages of the project 
and summarized the insights on the preferred changes and the future.

Literature study
The research on thinking and debating on the future relationship of ICT and higher 
education was based on the analysis of recent foresight exercises and the results of 
activities of a variety of think tanks dealing with ICT in higher education. Most of these 
activities focused on the instrumental role of ICT to improve the existing educational 
practices. In addition, the activities and documents focused on the impact of ICT on 
society and economy and its implications for social and economic demand for ICT skills 
were explored. Finally attention was paid to the trends that were mentioned in the 
foresight exercises and the expectations towards the shorter and longer term impact 
of some emerging ICT applications and technologies for higher education. 

The literature study focused on the main topics discussed in the literature on the future 
and foresight relevant to higher education and ICT:

1. ICT in relation to the development of knowledge society and knowledge-based 
economy.

2. The future of work and skills to be acquired at postsecondary education level.
3. The future of higher education.
4. The future of ICT in higher education.

Knowledge society and knowledge-based economy
The concept of “knowledge society” was introduced during the 1960s and 1970s. It has 
been lively debated during the last decades. UNESCO in its report “Towards Knowledge 
Societies” (UNESCO, 2005) adopted the concept of the knowledge society, which has 
been gradually evolving since then. 

Education and learning, both formal and informal, have a central part to play in 
developing Knowledge Societies. ICT, including the Internet, have opened up new 
possibilities for everyone, whether in school or lifelong learning, to access information, 
ideas, curricula and tools that previously were unavailable to them. Distance learning 
can bring higher standards of education to remote and underserved communities. ICT 
can put learners themselves at the centre of the educational experience, developing 
their own knowledge and skills with the support of teachers and others in their networks. 
Their ability to develop information into knowledge, and knowledge into activity and 
innovation will be critical to the potential of Knowledge Societies to enable prosperity, 
inclusiveness and sustainability (UNESCO, 2015).

The concept of “knowledge-based economies” was coined by OECD: economies which 
are directly based on the production, distribution and use of knowledge and information. 
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According to the OECD report, the advent of the knowledge-based economy raises 
questions about the efficiency and equity of education and training in what must also 
be a “learning economy” (OECD, 1996). 

These concepts are dealt with in the literature in a descriptive or normative ways. 
They force us to rethink what and how we should learn but also how “earning” will 
be generated in knowledge and learning societies, what kind of work will evolve and 
what kind of skills will be needed to live in future societies. This rethinking will lead to 
different outcomes in different countries and should be done in participatory processes 
in each country (Holler et al., 2014). 

The European Commission’s large-scale foresight exercise “Future of Learning” 
completed by the Joint Research Centre’s Institute for Prospective Technological Studies 
(Redecker et al., 2011) concluded: Technology has catapulted us into a knowledge 
based, global society. It is clear that success in this society will require significantly 
different skills than in the past (CEO Forum, 2001; International ICT Literacy Panel, 
2002). 

The future of work and skills 
The knowledge society will require a multitude of complementary 21st century skills, 
all of which express high expectations towards the future generation of competitive 
entrepreneurs, creative and communicative problem-solvers addressing present and 
future major global challenges.

The European Commission “Future of Learning” online cosultation on new skills for 
future jobs built a vision for education and training policy that would adequately 
prepare learners for life in the future society, envisaging which competences will be 
relevant and how these will be acquired in 2020-2030, in particular with the use of 
technologies. Its starting point was the study on future learning spaces (Punie and 
Cabrero, 2006; Punie and Ala-Mutka, 2007; Miller et al., 2008). The final report of 
the exercise emphasized the shift from classical learning to personalized learning: To 
fully realize the educational opportunities that 21st century skills can bring to students, 
education leaders must formally incorporate them into the mainstream of school 
curriculum, instruction, and assessment. 

In 2010, the participants of a workshop held within the Blue Skies Project “FarHorizon” 
concluded that the development of ICT in the last decades doubtlessly ranks amongst 
the major revolutions in our ability to communicate and to manage information. Former 
major revolutions in the sphere of human communication include the development of 
speech in prehistoric times, the development of handwriting and later the invention of 
printing. Each of these revolutions has had a tremendous impact not only on the way 
we lived, hunted, worked and produced, but also on how and what we learned (Van Rij 
and Warrington, 2011). The report stated that it was not only necessary to incorporate 
the full array of ICT in all curricula to help students acquire the skills they need for work 
and life, but also to stimulate the use of ICT to discover, create and innovate. 

The Cedefop report (2010) provided an analysis of the ways in which the demand in 
different professions might change over time. The prediction was quite optimistic for 
high-skilled professions as “legislators, senior officials and managers”, “professionals”, 
“technicians”, “service shop and sales workers” and pessimistic for “clerks”, “craftsmen” 
and ”skilled agricultural and fishery workers”. In general, it was expected that in Europe 
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the demand for high- and medium-skilled labour will grow, which will be compensated 
by declining demand for low-skilled jobs.  

Most 21st century skill lists include ICT and ICT-related skills, which are mentioned but 
often hidden in overarching and more abstract descriptions of skills. The debates about 
the future stressed the importance of critical thinking, entrepreneurship, creativity and 
other problem-solving skills with implicit or explicit reference to ICT skills (Engauge, 
2013; Hannover Research, 2011; Partnership for 21st Century Skills, 2008; UNESCO, 
2012; UIL, 2012; UK Commission for Work and Skills, 2014). Below all aspects related 
to 21st century skills are listed in decreasing order of frequency they are mentioned in 
the studies:

• Collaboration and teamwork
• Creativity, imagination
• Critical thinking
• Problem solving
• Flexibility and adaptability
• Global and cultural awareness
• Information literacy
• Leadership
• Civic literacy and citizenship
• Oral and written communication skills
• Social responsibility and ethics
• Technology literacy
• Initiative
• Curiosity and inquisitiveness
• Financial literacy
• Health and wellness
• Media literacy
• Productivity
• Accountability
• Entrepreneurialism
• Information analysis
• Basic literacy
• Contextual learning
• Environmental literacy
• Interpersonal skills
• Metacognition
• Visualization skills

In the report on youth unemployment, the Institute for the Future (2014) tried to 
summarize these challenges and developed four scenarios: forced flexibility, the great 
divide, skills activism and innovation adaptation. The report of the UK Commission 
for Work and Skills “The Future of Work, Jobs and Skills in 2030” (2014) predicted the 
development of market-based and employer-focused education. The report mapped 
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the main trends foreseen for the coming decades and designed four scenarios with 
characteristics similar to those of the Institute for the Future.

The future of higher education
Higher education faces many challenges, which makes the topic of its future hot. Its 
perspectives have recently been discussed by many fora, national think tanks and 
international interest groups and media. Many of these discussions were focused on 
the strategic choices that universities have to make in a competitive world, which faced 
the increasing number of competitors from the emerging economies and created a 
growing world market for higher education. 

The European Commission “Future of Learning” report also stressed the additional and 
enabling value of ICT for education as follows: ICT will change what, how, where and 
when people learn. Due to the ubiquity of technology and its power to facilitate highly 
dynamic, adaptable and engaging virtual learning environments, personalized lifelong 
learning opportunities will become feasible. ICT will enable teachers to better respond 
to diversity and heterogeneity in the classroom and to adapt learning material and 
objectives to individual students’ learning needs. ICT will furthermore support lifelong 
learning opportunities that smoothly integrate into people’s lives and allow them to 
adapt their training objectives, schedule and pace to individual needs and preferences. 
The report recommended educational and training institutions to promote tailor-
made collaborative learning opportunities that are adaptable, challenging, relevant 
and enjoyable, open access and basic digital skills need to be fostered. The report 
recommendations were extended to policy makers who would need to ensure that all 
citizens will be able to benefit from the opportunities offered and that more vulnerable 
groups are equipped with the necessary skills to participate in learning activities that 
are more and more technology based (Redecker et al., 2011). Finally, it was concluded 
that teachers and trainers needed targeted training, enabling them to align pedagogy 
and technology to the benefit of their learners.

The scheme of a recent exercise for Australian universities (Ernst & Young, Australia, 
2012) specified a set of main drivers that were representative of many higher 
education systems in the developed countries. The horizon scanning report followed 
the conclusions of the British Council (2012) regarding the mobility market and foresaw 
a strong impact of MOOC and online learning on the universities, which would bring 
in new players and alliances and cause resistance of students (who prefer blended 
learning). 

Higher education institutions (HEI) try to find a way to respond to new challenges, 
including quality issues, growing number of students and the current change of 
the educational paradigm, which urges them to revise their mission and functions 
(Coiffait, 2014; Rathenau, 2014). Liberalization, which created the context for the rapid 
expansion of cross-border activities in higher education (British Council, 2012) and 
facilitated the conceptualization of HE as a tradeable commodity and the demand for 
further privatization, is one of the strongest drivers of change. 

Another aspect that urges universities to revise their role and function is the rapidly 
changing technology that starts creating a kind of automation process for (massive) 
education and research (Noorden, 2014), which might not only reduce production costs 
(Deming, 2015; Ruth, 2012) but also allow many other players to enter the market, which 
basically undermines many of the stable pillars of 19th and 20th century universities: a 
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monopoly in awarding degrees, the society-wide recognition of the high-quality expertise, 
etc. (Barber, 2013; Educause, 2010; Ernst & Young, 2009; The Economist, 2014-2).

The future of ICT in higher education 
The relationship between ICT and higher education can be considered from the 
instrumental perspective and from the substantive perspective. The instrumental 
perspective suggests pedagogic and catalytic rationale (implementing educational 
change to improve the educational process) and the cost-effectiveness rationale 
(cost reduction), while the substantive perspective involves the social and vocational 
rationale, incorporating ICT fluency as a learning objective in curricula (Van Rij and 
Warrington, 2011).

“The Future of Higher Education: Beyond the Campus” report (Educause, 2010) 
emphasized the cost saving aspects of new ICT developments (cloud computing 
in combination with mobile devices and open educational resources, etc.), but also 
stressed the importance of identity management and learning analytics for managerial 
purposes, as well as the value of collaboration tools for preparing students for their 
future working environments.

The New Media Consortium “Horizon Report: 2015 Higher Education” incorporated 
the consensus view on the technologies, which would have a significant impact on the 
practice of higher education around the globe and discussed some of them more in 
depth. It also identified a set of trends and challenges for the higher education system 
in the coming decade. The report mentioned the following key trends accelerating 
technology adoption in higher education:

• Long-Term Trends (five or more years)
- Advancing cultures of change and innovation 
- Increasing cross-institution collaboration

• Mid-Term Trends (three to five years)
- Growing focus on measuring learning 
- Proliferation of open educational resources 

• Short-Term Trends (one to two years)
- Increasing use of blended learning
- Redesigning learning spaces

The report described solvable (blending formal and informal learning), difficult 
(personalizing learning, teaching complex thinking) and wicked (competing models of 
education, rewarding teachers) challenges impeding technology adoption in higher 
education. Among important developments in educational technology for higher 
education for different time-to-adoption horizons the report suggested: for one year or 
less – Bring Your Own Device and flipped classroom, for two to three years – makerspaces 
and wearable technology, for four to five years – adaptive learning technologies and 
The Internet of Things.

The enormous learning space created by the Internet and ICT, including the Internet 
of Things, requires a different approach to education and a focus on “learning to learn 
with the available and developing technologies”, especially in open spaces (Prensky, 
2001; Levin, 2002; Wheeler, 2015). ICT and the Internet of People and Things create 
an optimized environment for personalized but also informal learning. The increasing 
speed of technological change should be continuously taken into account in curriculum 
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development both by teachers and learners (Prensky, 2014; Van Rij and Warrington, 
2011).

The intensive development of online courses and new opportunities to learn online 
autonomously might challenge the world of formal education degrees. Although the 
concerns of universities in developed countries occupy a great deal of discussion space 
on the Internet, they are few compared to the concerns of developing countries that 
are building up their tertiary education systems to comply with the increasing number 
of students and growing need for engineers and scientists (iResearch, 2014; Inamorato 
dos Santos, 2011).

Trend analysis
In parallel to the literature study, a literature-based trend/issue analysis was performed 
across the so-called STEEP (social, technological, economic, environmental and political) 
dimensions. In total, 42 trends/issues were identified and described (Van Rij, 2015-1).  

1. Social (including demographic) trends
1.1 World population growth
1.2 Ageing population in developed countries; increasing share of younger population 

in developing countries 
1.3 Rising demand for higher education: regional differences
1.4 Intensification of international mobility of students
1.5 New-generation students learn differently
1.6 The new balance between leisure and work
1.7 Long-distance interconnectivity and collaboration
1.8 New balance of virtual and real life
1.9 Creating the personal “cloud”
1.10 Machines as colleagues

2. Technological trends
2.1 Fast unpredictable change of technologies
2.2 Increasing access to Internet worldwide but digital divide remains
2.3 Increasing role of open distance learning in growing economies and for remote 

areas
2.4 Increasing number of MOOC
2.5 The law of Moore
2.6 Big data and the cloud: exponential increase of all ICT-enabled opportunities
2.7 Visualization, augmented reality, simulation and gamification
2.8 Cognitive enhancement 4.0: fusing humans and machines
2.9 The Internet of Things
2.10 The cloud as a source of new capabilities

3. Economic trends
3.1 The increasing capital imbalance in the world
3.2 Increasing unemployment of the youth, including HEI graduates
3.3 New HE providers offering sharp prices or free options
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3.4 New business models for HE provision
3.5 New specializations and new alliances of HE players
3.6 Increasing future need for high-level ICT skills for knowledge work
3.7 The decline of the “knowledge economy” as utopian future
3.8 Privatization and increased private share of costs
3.9 Rising costs of higher education
3.10 Decreasing education delivery costs
3.11 Decrease of production costs for data, data processing, analysis and synthesis

4. Environmental trends
4.1 Global and local challenges that require intelligent answers
4.2 Broadband as a physical health threat
4.3 ICT as a potential health threat
4.4 Threat of physical disturbance of the Internet

5. Political trends
5.1 Privatization of higher education, HE for the wealthy
5.2 Declining value of grades and increasing student loan debts
5.3 Efforts to increase higher education enrollment in emerging economies
5.4 Gradual acceptance of ICT literacy as one of the basic enabling literacies
5.5 Weakening of institutional boundaries
5.6 Threat to human rights due to the Internet of People and Things
5.7 ICT dependency as security risk

The participants of the high-level expert workshop held in March 2015 (more details 
are available in the next section) were asked to examine the discussion paper and 
the trend analysis results and to assess the trends based on their potential impact on 
education (policy) on a scale of one (very low impact) to four (very high impact) and 
their certainty of the fact that the trend really existed on a scale of one (highly unlikely) 
to four (highly likely). The following trends were considered to have high impact (scored 
above three) and high certainty (scored above three) by the participants: 

• the worldwide rising demand for higher education; 
• the increase of long-distance interconnectivity and collaboration; 
• the increase of fast and unpredictable changes in technologies; 
• big data and the cloud; 
• an exponential increase in all ICT-enabled opportunities; 
• increased worldwide Internet access but remaining digital divide; 
• an increased role of open distance learning in growing economies and remote areas; 
• global and local challenges that require more intelligent answers; 
• more efforts needed to increase higher education enrollment in emerging economies.

Some trends were considered as having lower impact but high certainty: 

• world population growth; 
• ageing population in developed countries; increasing share of younger population in 

developing countries; 
• increasing number of MOOC and increasing number of registered students;
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• visualization; 
• augmented reality; 
• simulation, gamification, and the Internet of Things (which still was considered to 

have high impact); 
• the increasing capital imbalance in the world;
• rising youth unemployment, including graduates of HEI; 
• new business models for HE provision; 
• increasing future need for high-level ICT skills; 
• a decrease in production costs for data, data processing, analysis and synthesis.

Controversial assessments on the impact of the following trends and issues were given 
by the experts: 

• machines becoming colleagues; 
• the increasing capital misbalance in the world; 
• rising higher education costs; 
• broadband as a physical health threat; 
• the privatization of higher education and rising prices; and 
• HE for the wealthy.

The outcomes of this assessment were used as an input for the discussion and 
formed a basis for the initial list of priority voting issues (new trends were identified 
during the project workshops). The round table discussion and brainstorming led to 
the identification of over 30 topics, which were further discussed. These topics were 
clustered into 18 main topics (see the voting results in the right column of the Table 
below).

Issue Cluster Votes
FUTURE OF LEARNING CREDENTIALS and VALIDATION

Future of credentials for learning / Will there be a need for credentials 
in learning 3.0? /  Validation / Recognition of learning / The trend and/ 
or pressure to unbundle contents and degrees

Degrees 92

FUTURE ROLE OF FACULTY and TEACHERS
What will be the role of faculty and staff in 2030? / What skills will they 
need (pedagogic – subject matter – ICT)? / Teacher triangle / Who will 
be the new teachers?

Faculty 
Teachers

49

BUSINESS MODELS
Imagining business models for 2030 / Which business model could 
promote OER?

Business
models

57

FUTURE CURRICULA and LEARNING CONTEXT

How can education and the job market be better aligned? / How will 
develop the labour market with regard to ICT skills? / How important 
are regional aspects? / Why is the digital divide perpetuating? 

Curriculum 
input /
process

47

The future of learning conditions for “learning to learn” and “learning 
to think”

Curriculum 
conditions

26

Mobility and society – the connectedness (embracing the use of ICT) / 
What opportunities does the interconnected world provide? / Will 
lifelong learning be within or outside HE?

Curriculum 
context

25
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Issue Cluster Votes
How will machine learning change what we need to learn? Curriculum 

contents
24

How will the Internet of Things influence HE? / Will persuasive 
technologies and the availability of big data influence higher education 
in 2030 (environment, curriculum, etc.)?

Curriculum 
conditions 
and contents

20

How can technology help to synchronize education and industry? / The 
role of ICT in improving the integration of new research outcomes into 
curriculum and educational materials / How can ICT facilitate lifelong 
learning?

Curriculum 
tools

20

Different ways of learning 3.0 Curriculum 
contents

17

CHANGING ROLE of HE INSTITUTIONS
Higher education is a part of a much larger ecosystem Role of HE 43

Control of data (learning analytics and ethics) Role of HE 38
Renewal of the social contract of higher education with the society / 
What is the social value of HE in the future society that is characterized 
by open access to sources of knowledge? / What does this imply for 
its role?

Role of HE 32

How can the rising demand be met? / Different regions with different 
challenges / Role of ICT

Role of HE 24

What are the model scenarios for the different regions? Role of HE 22
What will be the role of HE in the power structure of the future? / Will 
there be diversification (e.g. elite vs mass educational institutions)?

Role of HE 21

How can the bias of the status quo be overcome? Role of HE 13
ICT success / failure in relation to investment? Role of HE 4

Further discussions at this and other workshops revealed the main topics that became 
the framework for formulation of the survey questions. 

Consultations
During the series of expert workshops arranged within several large-scale conferences 
on ICT in education, the future of higher education and ICT was discussed with active 
involvement of experts and key stakeholders. 

The first workshop took place in October 2014 in Moscow during the International 
UNESCO IITE-2014 Conference “ICT in Education: Trends, Opportunities and Challenges 
of ICT-Integrated Pedagogy”. The workshop was aimed to brainstorm the project 
concept and research methodology and plan the project activities.

The second workshop was organized by UNESCO IITE and the Section of Higher 
Education (UNESCO Education Sector) on March 25-26, 2015 at UNESCO Headquarters 
in Paris. The event was attended by leading experts in the field of ICT, higher education 
and foresight, as well as representatives of international organizations, associations and 
consortia: EDUCAUSE, International Council for Open and Distance Education (ICDE), 
the International Federation for Information Processing (IFIP), New Media Consortium 
(NMC), Skoltech, etc. Representatives of leading universities from Australia, Brazil, 
China, Korea, South Africa and UAE, as well as IT-companies, took part in the meeting. 
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The main objectives of the event were to review the results of the initial phase of the 
project, discuss the desk study and trends scan outcomes and develop a coordinated 
research methodology and plans for the next stages of the project. During the workshop 
the participants took part in the foresight exercise, which included brainstorming (with 
voting procedure) to uncover the most urgent future issues. The brainstorming and 
voting led to the selection of priorities for future issues related to ICT and HE that 
were considered to deserve further discussion in the higher education community. This 
selection was used as a framework for the survey and an input for the next workshops. 

The third workshop was held within the Fifth UNESCO IITE Conference for UNESCO/
UNITWIN Chairs in ICT and Innovative Pedagogy “UNESCO Chairs Partnership on ICT Use 
in Education” organized in June 2015 in St. Petersburg. This workshop was attended by 
experts and stakeholders in higher education and ICT and was mainly aimed to test the 
design of the survey. During this workshop, discussions were held on the basis of the 
answers given by the participants to a set of draft questions for the survey. Questions 
were answered in a standing Delphi format to improve the insight into controversial 
arguments and rationales in the hope that the participants might arrive at a consensus. 

The fourth workshop took place within the preconference events programme of the 
26th ICDE World Conference “Growing Capacities for Sustainable E-Learning Provision” 
organized by ICDE and Unisa in October 2015. The participants were high-level experts, 
administrators and practitioners in the field of higher education and ICT, mainly from 
Africa, Australia and South America. Discussions were based on the answers to selected 
survey questions using a standing Delphi format. On the basis of the chosen topics, 
the workshop participants designed their own questions related to the social contract 
between universities and society, the maintenance of a social divide between campus-
based learning and open and distance learning, digital divide, and the necessity of 
scaling up HE institutions. 

Online survey 
The survey was based on a questionnaire containing open- and closed-ended questions 
focused on the following topics:

• Future curricula and learning contexts 
• Future learning credentials and validation 
• The future role of teachers and faculty 
• The changing role of HE institutions 
The questions were formulated within the framework of the issues selected and refined 
during the expert workshops. The questionnaire was open at the UNESCO IITE website 
from June to October 2015. All workshop participants were invited to complete the 
questionnaire. In addition, a letter with invitation to join the survey was distributed to 
the main international associations of universities and higher education institutions. 

The questionnaire (Annex 1) included three sections: the first and last sections were 
answered by all respondents, while the second section was addressed to respondents 
involved in the decision making at institutional or (inter)national levels. The answers 
of the respondents provided a comprehensive overview of the major challenges that 
higher education faced and will continue to face as a consequence of the sudden 
technology-induced changes in the society, economy and education. They also 
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provided a rich source of visions for further thinking and debating on the future of 
higher education at national and institutional levels.

The survey was answered by 147 respondents from 54 countries, covering all 
continents. Most of them are based in Europe (39%), Asia and the Pacific (19%). The 
other responses distributed as follows: Africa (11%), North America (7%) and Latin 
America (5%). The distribution by country is presented in Annex 2.
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The number of respondents and their uneven distribution by country did not allow for 
conclusions on country-specific differences; however, some differences were revealed 
in the answers to close-ended questions. Despite this, the results of the survey can be 
considered as a benchmark for national situations through national surveys that would 
address similar issues and could foster national and institutional debate (foresight) on 
these issues. 

The majority of respondents (80%) are employed by higher education institutions 
(HEI). The remaining 20% are affiliated to education authorities, quality assessment/
assurance agencies, international organizations, for-profit social enterprises, 
private companies, ODL institutions and distance education associations, consortia/
associations of universities/HEI, education consultancy agencies, technology 
companies, research institutions or research and education companies for professional 
training and consulting. A few respondents involved in in-service training of teachers and 
secondary school teachers contributed to the survey. Almost a half of the respondents 
(45%) hold leading positions or top advisory functions as (Vice) President, (Vice) 
Dean, Board member, Director or Manager. The other half (48%) of respondents are 
lectures, professors, teachers and researchers who are employed by higher education 
institutions and are familiar with the role of ICT. 

Almost a quarter (24%) of the respondents represented very large educational 
institutions with over 50000 registered students. One of the respondents represented 
the institutions that have between 20000 and 50000 registered students. Some 23% of 
respondents are employed by the institutions with 5000 to 20000 registered students, 
while one fifth represented smaller institutions (less than 5000 students). 



23Introduction

The institutions directly involved in higher education that are represented by the 
respondents are also running research: the majority (57%) spends from 20 to 50% of 
their staff time for research, whereas 15% of the respondents are employed by the 
institutions that spend over 50% of their time for research. Some 24% spend less 
than 20% of staff time for research and only 4% of the institutions are not involved in 
research.

Nearly half of the institutes represented by the respondents (49%) cover all disciplines, 
over a quarter (28%) are multidisciplinary institutions, while less than a quarter (23%) 
represented institutions dealing with a limited set of disciplines. According to their 
disciplinary background the respondents were distributed as follows: 
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Reflecting the Future Changes 
in ICT in Higher Education

The future of open content and validation of OER-based 
learning results 
Most respondents agreed that ICT is a tool, enabler for improving the quality and 
expanding access to education and a driver for changes. The experts stated that all 
over the world people rely on education through open courses and universities must 
respond to these needs and trends. At the same time ICT induce changes in the 
character of professional activity and impose new requirements to the skills that are 
to be acquired to adapt to the rapidly changing labour market environment. However, 
there were few opponents among the respondents who were skeptical about online 
learning: No matter how ICT induces changes in higher education, it can never replace 
campus-based university education. People use ICT only when they cannot enjoy face-
to-face tutorial.

Potential and use of Open Educational Resources
Replying to the question on the level of their involvement in production and use of 
OER for undergraduates 41% of respondents confirmed that their institutions were 
already contributing to these activities, while 20% were planning to do so. Still 24% of 
institutions represented by the respondents were discussing the opportunities to start 
the process. Some 14% of respondents indicated that they have not started any activity 
yet, and only 1% stated that they did not intend to do so. 
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As to the production and use of OER for postgraduates, 38% of respondents indicated that 
their institutions were already involved in these activities, while 19% were still planning 
to do so and 21% confirmed that they were discussing this opportunity. About a quarter 
(22%) of respondents indicated that they were not doing any activity for the moment.
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Some respondents mentioned that to satisfy the needs of their students HEI would 
need to intensify collaboration and accept courseware and resources produced by 
other institutions, given the quality standards and requirements are met.
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Comparison of involvement and preparedness of HEI to produce/use OER to teach 
undergraduate and postgraduate students shows that the universities are equally 
prepared to use OER for teaching of both undergraduate and postgraduate students.

Some respondents speculated about new players in this field: they believed that 
students should also be involved in production of OER collaborating with their teachers 
and with each other. Teachers and students should create knowledge together. 

Only about a quarter (24%) of respondents stated that their institutions were not ready 
to accept OER produced by other HEI. The other three quarters stated that their HEI 
would accept OER produced elsewhere if the quality is high enough (41%) and if certain 
conditions are met (34%). Only 1% of respondents stated that they would accept OER 
produced by other HEI unconditionally.
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Almost all respondents expected that Open Educational Resources and Massive Open 
Online Courses would be integrated into the curriculum within 15 years from now. 
But only 30% agreed with this statement fully or to a great extent, the majority (57%) 
agreed to some extent, 13% agreed to a small extent or disagreed. 

Those respondents, who answered that open content would be integrated fully or to 
a great extent, already had successful experience of partial and even integral inclusion 
of OER in their curricula. They stressed the advantages and drivers that would lead to 
the acceptance of the use of OER but also mentioned the aspects related to intellectual 
property rights. Several respondents compared OER and MOOC with respect to their 
openness and efficiency and shared their opinions about higher probability of the use 
of OER than MOOC for the above mentioned reasons. 

This is kind of technology integration and online content is diffused into traditional classroom 
already.

We are already seeing the beginning of this process. 

I think this is already happening / We are already developing those / We are already doing 
this successfully / It is already happening for the use of OER but not yet for MOOC.

This is already happening, and will only grow in its extent as more resources become 
available online.

Many already do that at course level, there is little visibility of this activity, little/no recognition 
of course leaders using/creating OER. MOOC will probably be limited to those that can make 
an impact on institutional recruitment as the investment required is substantial. 

I see creative instructors using whatever resources they can access to assemble packages 
for their students’ use. In some specialized areas this still involves single textbooks (perhaps 
with some supplements). In many areas, however, it is possible to find many high quality 
resources online and in isolated print forms (e.g., reports). MOOC can become a part of this 
mix.

It has already become a quite common trend in securing contents at the top-tier HEIs in our 
country.

Academic staff have always relied upon external educational resources whether that be 
published textbooks or audio visual resources and/or used other people materials whether 
legally or not. Investment in OERs and MOOC means that there is an even greater range 
of resources to draw upon. However, all this is also in tension with the need to localise 
and personalise the teaching to the degree(s) it supports and the students it is serving. For 
example, while the first year of a physics degree might be similar in many HEIs, the last year 
is probably not and such diversity, rather than uniformity, is a critical feature of tertiary 
education which involves, ultimately the co-production of knowledge by fostering inquiring 
minds rather than training for work. So levels of incorporation will vary significantly.

It is the most sensible thing to do for institutions in developing countries so as to offer better 
quality programmes without high development costs. In most cases institutions spend a lot 
of money, they usually have, trying to develop a course from scratch, when there are others 
who have already gone through the process. So instead of reinventing the wheel, why not 
just get an OER and adapt the content to make it suitable for the local target group. 

Local faculty are highly educated and inclined to do what they believe best in devising 
support and resources for learning. Where open resources and genuinely open MOOC 
might be most useful is for smaller institutions with limited local expertise. OER is likely 
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to thrive much more than MOOC, which are not really courses but communities of people 
participating at various levels of engagement. OER should receive much more emphasis 
than MOOC.

In the next few years I think the OER will be incorporated, but the MOOC - only to a certain 
extent.

Many respondents who expected acceptance of content produced externally believed 
that this would happen in the near future, as they considered the use of OER to be 
advantageous in many respects.

Often not now but in the future I expect that they (whether they like it or not) need to become 
more flexible in this respect (whether it will be MOOC or some kind of other format).

Contents in foreign/regional languages will be in high demand.

It will take time but OER appears to be ... the only solution to the multiple crisis and the 
financial aspect is crucial so why not.

OER and MOOC will continue to develop and education institutions may find new markets 
related to this. 

OER and MOOC are inevitable sources for universities as they cannot excel in all directions. 
The goal is to find out how university staff can best incorporate the skills and attitudes for 
MOOC selection, adoption and integration in their own courses.

Our university will be “full on” - in its preparation to use OER and MOOC. We have one 
degree design on the table now and will have more to come. OER is being coordinated by the 
University Library as an internal and external resource.

If the institutions don’t, students will. Here is an opportunity not to lose students in the “big 
picture” but gain new students and improve the choice for existing students at the “little 
picture” level.

Other respondents mentioned high quality of content, reputation of HEI and availability 
of appropriate agreements among institutions, which implies collaboration, as 
prerequisites for the acceptance of content produced by other HEI.

Perhaps finally to a great extent this will depend on the preference of students, if some 
institutes accept this it will be a good instrument to attract students (with none of your 
learning activities wasted).

What matters is the reliability and reputation of the institutions offering MOOC.

It depends on a number of agreements about accreditation, credit recognition, content 
quality, evaluation quality, assessment process, and other issues. If the agreement is 
achieved, the OER and MOOC will be integrated successfully.

Collaboration and knowledge exchange is an essence of higher education, so “open” - and 
“massive” - is usual for university, but conservatism of HEI will prevent mistakes in using 
educational innovations. 

Cooperation between different institutions will be more and more necessary in order to meet 
students’ needs.

Some institutions with different emphasis and specialties will cooperate and offer different 
courses that could be exchanged too.
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The sharing and application of knowledge (wherever produced) to creating new goods and 
services is proving to be more important in knowledge-based societies and economies.

“Not made here” – syndrome is pervasive, but I have personally been approached by several 
programs who are now using my open online material ... This experience has convinced 
me that reusing the works of others will become more commonplace in a couple of years, 
once online material is seen as “respectable” and quality assurance is more straightforward 
(either through active, careful selection of partners at platforms like Coursera).

Higher education institutions would accept Massive Open Online Courses produced by other 
institutions, provided the course content is of high quality and meets the learner & society 
needs.

This’ll depend upon the quality and sustainability of the resource and the value that it can 
add to an institution.

Some respondents explained their hesitation to accept content from outside their 
HEI by the fact that institutions prefer to develop their “own” courseware or lack of 
interest.

HEI prefer to develop their own courseware.

A university having sound foundations and most of professors approach topics in different 
ways, so it is unlikely that ready made courses might be accepted as they are.

It would be very logical to do so, and economically wise, but the faculty is reluctant to reuse 
materials produced by others and often prefer to produce its own materials. Strategies 
should be developed to overcome this obstacle.

While there are academic and financial reasons to share the good learning experiences, 
there are two reasons for the continued independence of educational institutions. Firstly, 
institutions need to demonstrate their own value to maintain funding and may be reluctant 
to give away significant value. More importantly, learning will continue to be facilitated by 
personal interactions (albeit digital ones) and students will continue to value teachers who 
can offer personal attention.

They’d rather produce their own.

I see no evidence of interest in that in the institution where I am based.

The leading universities have to develop and deliver their own unique content as before.

One respondent even mentioned that campus-based higher educational institutions will 
not incorporate OER or MOOC, because they do not need them, and it is not necessary 
at all for campus-based students to use OER or MOOC. The reason is mentioned above: 
when you can enjoy face-to-face tutorial of a professor, why should you use cold and 
indifferent machines? 

Recognition of OER/MOOC-based learning results 
According to the estimates of the respondents, 46% of HEI they represented did 
not award credits for learning with the use of OER produced within the institution. 
The share of those who indicated that the share of such credits is very low (0-25%) 
was 43%. A positive sign is that 7% and 4% indicated that the share of credits 
awarded as a result of using in-house produced OER was 50-75% and 75-100%, 
respectively. There is a clear dichotomy between institutions with a majority of 
OER-based credits (13%) and a large group of those, which either did not use OER-
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based credits or awarded 0-25% of credits for studies with the use of in-house 
produced OER (87%). 
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The majority (57%) of respondents indicated that they did not use credits from 
externally produced OER, while 42% confirmed that they awarded some credits (up to 
25%) for OER produced by other institutions. Only 1% of respondents indicated that 
50 to 75% of credits were awarded for OER produced elsewhere. 
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Cross check of the answers to the above four questions shows that even though 38% 
and 41% of institutions used OER produced externally or in-house, the share of credits 
awarded for the learning with the use of these resources varied within 0%-1% and 
4-7% (for 75-100% and 50-75% shares), respectively.

Almost all respondents expected that Open Educational Resources and Massive Open 
Online Courses would be integrated into the curriculum within 15 years from now. 
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But only 30% agreed with this statement to a great extent or fully, the majority (57%) 
agreed to some extent, 13% agreed to a small extent or disagreed. 
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I don't agree
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I fully agree

The respondents were less optimistic about the probability of accepting credits awarded 
for learning results obtained using the open content (OER and MOOC) produced by 
other HEI. Still most respondents expected that the credits for OER and MOOC would 
be increasingly accepted within 15 years from now: only 25% agreed to a great extent 
or fully (4%), while 46% expected this to be the case only to some extent, whereas 21% 
agreed to a small extent and 9% disagreed. 
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The responses about the prerequisites for the recognition of credits for OER and MOOC 
produced by other HEI distributed as follows: 37% of respondents believed that this 
would happen if the other HEI would be accredited within a national accreditation 
system, 26% relied on international accreditation, 23% mentioned the necessity of an 
exchange/recognition agreement between the institutions, and 16% of respondents 
proposed other conditions (some of their answers are presented below).



31Reflecting the Future Changes in ICT in Higher Education

23

26

37

15

%

Under what conditions would your HEI would recognize 
credits for OER/MOOCs produced by other institutions?

If my institute has an exchange
agreement with the other
institutions

If the other institutions are
accredited/recognized by a
reliable international (disciplinary)
authority

If the other institutions are
accredited/recognized within a
reliable national accreditation
system

Other

Through the system of badges and credits recognition HEI will increasingly use this 
opportunity within the agreements established among them.

Especially in Europe, as long as ECTS are awarded for MOOCs, which seems to be the 
emerging model, institutions will need to accept them.

A formal cooperation might be the most sound condition of acceptance of credits – no 
doubt. Depending on the profile of the studies, universities might accept MOOC certificates 
because they would be assured by an “installed process” about acceptable quality needed 
to base their special field of education. Universities might even require minors that they 
themselves are not ready to provide, but could allow a broader diversity of professionals to 
arise. Universities should not have any problems in accepting MOOC certificates on elective 
subjects that are related to their developed field.

Depending on the quality assurance results regarding the specific course/s. 

Opportunity to formally re-examine credentials, for example, student completes an 
invigilated exam. At least until online proctoring services are more reliable.

“Yes” to national and exchange agreements and “to some extent” to international authority. 
However, accreditation for “trusted” MOOC, even those produced by the institution itself, 
would have to address the problem of assessment/proctoring. 

The transfer of credits to institutions will probably always be limited, no matter their source. 
There are limited incentives for an institution to do so. The institution may be willing to accept 
credits if it brings new students, or if it doesn’t have a course that is offered elsewhere. In 
general, however, there are substantial disincentives to accept credits from outside. 

If all the three options are in place: qualifications framework, reliable international authority 
and agreement between institutions. This actually speaks to the concept of collaboration 
and partnerships between institutions. And I believe this is the future of education.

If the MOOC course outcomes and content match or are comparable with the outcomes of a 
course offered by the institution, they would be accepted as transfer credit and would meet 
degree requirements as is the practice for accepting courses from other schools. 
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A vast majority of respondents agreed that the ICT-induced changes, including those 
related to the use of OER in higher education, would make HEI to rethink the systems 
of awarding credits and validation of learning results. Almost a half of respondents 
(49%) indicated that they agreed with this statement fully or to a great extent and 
34% agreed to some extent. Only 12% of respondents agreed to a small extent and 5% 
believed that the credit awarding and validation systems would remain unchanged.
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I don't agree
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Recognizing the traditional role of HEI as the bodies that award higher education degree 
and are reluctant to modify the credit awarding system, the respondents stressed that 
there was an urgent need to rethink how the degrees were awarded to ensure more 
flexibility if the degrees should remain valid and be accepted by employers and the 
wider community.

We need a much more flexible system in order to answer major societal challenges related 
to the enrollment in HE and the output of HE. 

HEI/universities have two distinct roles: providing training to their students and certifying 
the level of competence acquired by them. The second role will likely remain a core function 
of these institutions, even more so when there are informal training opportunities, to verify 
that students have properly benefitted from their training by passing a close scrutiny by 
qualified personnel. A change that will likely happen to these certifications, especially in the 
technological and scientific fields, could be to require follow-up exams to certify an updated 
competence in a certain field, considering the current rapid obsolescence of many technical 
skills. This method is already used by many private companies that provide technical 
certification: their certificates expire after a limited span of time, if not continuously renewed 
with other exams. The possibility to access top notch material developed and tested in 
the most prestigious institutions could allow all other institutions to better allocate their 
resources to the still important practical training like laboratory and practical work, etc. and 
to the previously mentioned role of certifying the acquired competences.

Informal and formal learning must be combined, since there is a huge demand and a large 
offer, which learners, teachers and institutions can benefit from.

ICT removes barrier to the internalization of education and also barriers to private initiatives. 
The credibility and validation of learning results, though, remain the prerogative of higher 
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educational institutions such as universities, but is somehow challenged by new forms of 
recognition offered in MOOC and other initiatives.

With new options for validation arising in professional bodies, other higher education 
institutions, and a widening range of informal but highly regarded learning institutions 
(museums, institutes, NGOs, etc.) it is imperative that institutions reconsider delivery 
processes for global access, unbundling of offerings, and validating learning from a much 
wider array of opportunities.

Awarding credits and validation of learning results are influenced by what the market 
(students, employers, etc.) requires. Some require a certificate to demonstrate learning, some 
require a portfolio of work completed, some require actual demonstration of competencies. 

Grading model for “face-to-face + e-learning” has to be basic for changing awarding system. 
Crucial questions are arising about the need for formal degrees and qualifications when 
knowledge and learning are abundantly available. Other related questions include the way 
in which institutions will accept formal and informal learning credentials (such as degree 
attainment or course completion) from elsewhere and the increasing need for lifelong 
learning, rather than a single point-in-time, immersive educational experience. These issues 
raise the possibility of fragmentation (or unbundling) of learning activities and credentials, 
particularly when lifelong learning dimension is concerned.

It depends on how the individual student’s learning results are assessed. If the assessment 
methods are rigorous, defensible and valid, then there should not be an issue. 

ICT only facilitate the teacher-learning process, especially in an ODL environment. Such a 
facilitation results in better learner’s results, as well a higher rate of achieving the objectives 
set out from the beginning. The ICT are not supposed to change the system of awarding 
credits or validation, which are platform-independent. 

Some respondents stressed that universities should play an important role in the 
revision of the certification policy. 

Universities will have to consider which kinds of certificates to accept as students’ previous 
studies or just acknowledge these courses and make students take examinations after 
which credits are given... Universities will need to consider what exactly are they able to 
offer as a unique value for students to make them enroll! The role of universities still should 
remain as the tower of knowledge, providing the conceptual background for higher levels 
of knowledge and pursue research together with participants from industry. This should 
differentiate university learning from fragmented self-development or guided development 
which is important as lifelong learning.

Since some online courses are offered, the administration of the college initiated changes in 
credits and validation.

Some institutions take time to rethink their teaching and learning approaches and policies that 
guide them. But some do not realize that there is a need for reconfiguring the whole system.

With new options for validation emerging in professional bodies, and other higher 
and informal education institutions, reconsidering the delivery processes for global 
access, unbundling of offerings and validating learning from a much wider array of 
opportunities is an imperative. Though in some countries the changes are slow.

Criteria for promotions, the way the courses are delivered, assessment processes are all 
changing in a way in recent years. 
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In the future we may see that more institutions are willing to acknowledge and award credits 
for knowledge obtained through open courses offered by themselves and other institutions. 
Universities may have a testing service for that purpose as their side business.

Increased access to learning and portability of the evidence of achievement will change 
conventional systems of awarding credits and validation of learning results. However 
the rate of change will depend on many other factors such as funding models for higher 
education, the establishment of trust networks amongst institutions and alignment between 
higher education and industry. Different disciplines are likely to move at very different rates 
reflecting the importance of external drivers. This will probably result in a composite picture 
for some time.

There remains a strong demand for accredited (industry recognized) first degree. There is 
more flexibility in postgraduate degrees. Recognition of prior learning and crediting of MOOC 
for example will be implemented very quickly with numerous higher education institutions 
currently implementing or at least investigating this pathway. 

Degrees and credits will not be the only currency by which student’s education/employability/
skills are measured. OER, MOOC and Wikis can contribute largely to both informal and 
formal learning.

Online education provides students with new opportunities both within and outside their 
own university, and more students join online programs rather than study on campus. 
Methods of delivering education change accordingly. Content of programs is affected by ICT 
as society and working life changes. Modes of communication are developing fast both in 
work and society at large. 

We are aware that the changes in the HE environment are creating new forms of certification 
and are exploring these. While the number of short online courses is increasing, this is not 
really a new form of earning credits, although quality assurance mechanisms are receiving 
attention. We are aware of and experimenting with new forms of microcertification such as 
badging and MOOC specializations. We have also discussed allowing students to take our 
examinations without having to attend the courses.

In our country, public higher education institutions have to comply with national guidelines 
regarding degree courses and evaluation processes.

There will be a kind of modularization in education, with people picking up courses at 
different institutions. This will cause a change about what is needed to fulfill the formal 
requirements for a degree and raises the question of quality assurance for the different 
courses making up the final degree.

Our experiences vary: our students follow MOOC and want to use them in degree programmes, 
we offer courses to professionals who start later in a degree programme and they want to 
validate their courses and their work experience as part of the degree programme, we offer 
MOOC and other universities do ask us if students deserve credits for them, etc. This makes 
us to think about awarding credits and validation of results within and outside education.

The digitization of education as well as the open movement calls for reflecting upon the 
current system, not only in terms of designing teaching and learning experiences but also in 
the way that these institutions are structured. Higher education Institutions can no longer be 
thought of as separate entities but need to be opened up to meet current needs.

Other respondents stated that a new balance between informal and formal learning 
should be established. Some respondents stated that the credibility and validation of 
learning results would remain the prerogative of higher education institutions, but the 
credit awarding and transfer system should be diversified. 
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Credits will become more important than ever in an unbundled system of education. In fact, 
in Europe, the new version of the ECTS guide will for the first time enable non-HEIs awarding 
ECTS – focusing more on learning outcomes than on the type of institution providing them.

Microcredentialing is becoming more important; however, this requires a great extent of 
authenticity and trust.

It’s urgent to rethink how we award degrees and be less linear or traditional in our thinking if 
we want our degrees to remain current and perceived to be valuable by the wider community. 

Institutions that are considering entering the “microcredentialing” space will do so 
irrespective of wider trends. Similarly most universities will not. The main change in my 
opinion is likely to be at the margins where a smallish number of institutions (mainly outside 
universities) will see a “market opportunity” or a chance to better meet their students’ needs 
and will get into this space.

Technology-enhanced learning will continue to increase. Online and blended courses 
continue to grow, but with the same credits as campus-based courses. However there may 
be more credit options, for example, partial course credit for students who pick and choose 
segments of a course. I think we are seeing a drop in enthusiasm for MOOC because of low 
completion rates. 

In our country, the idea of credit transfer is emerging and some higher education institutions 
collaborate with other universities for this purpose. 

There are some rules and requirements for credits and validation of learning defined by a 
commission for accreditation for syllabus of university studies which should be respected.

ICT-induced changes – how education is delivered and how learning happens – make it 
possible to award different kinds of credits (different kinds of learning outcomes can be 
made visible). The validation of learning results can also be approached differently (e.g. in a 
more networked manner, peer review/accreditation, etc.).

The respondents discussed the ways to promote flexible personalized learning 
pathways for students to follow during their university studies and after graduating in 
the process of lifelong learning. An important issue is the assurance of the quality of 
content. Another urgent issue is the revision of assessment practices – what should be 
fulfilled to meet the formal requirements for a degree and how the identity of students 
is validated in online assessments.  

Time would not be a criteria anymore as the main principle of online course lays on 
being able to learn at one’s pace, which is a good news for people with disabilities who 
until now suffered from time constraints. Flexible learning pathways will also impose 
new methods of validation. More scrutiny for cases of plagiarism might be needed. 
Learning results would be evaluated – how one is using his/her acquired knowledge 
than just replicating what he/she has been taught, how one is interacting with others, 
etc. Nonformal and informal learning could be more commonly a part of the assessment 
and self-assessment.

Awarding ECTS for MOOC was explicitly condoned by our Minister for Education, therefore 
we consider this as a development we will have to accommodate. The question is how 
to evaluate the content and quality of assessment with so many courses and institutions 
worldwide and no common accreditation system.

Assessment practices remain largely unchanged, except for the margins where there are 
some innovative experiments.



36 Futures for ICT and Higher Education

Handheld devices have provided access to knowledge to a larger population of developing 
economies. Youngsters are much more aware and networked. The increased recent interest 
and demand to tertiary education in our country can be largely attributed to social media. 
This is social network induced learning. At the tertiary level such networks can be used to 
get peers to help each other solve subject-based learning problems and inculcate reflection 
and deeper levels of thinking. Such social connections can induce lifelong learning. Therefore 
assessment would necessarily have to judge whether participation and learning on the right 
track is taking place.

More students enter the institution with a certificate asking if and how this can be connected 
to the study of choice. If we also have an idea about the quality of these open educational 
resources and courses, we could use them within our curriculum as well.

Some respondents raised the issues of related changes in pedagogical approaches, 
in particular, those related to modularization of content and assessment of learning 
results.

The mode of teaching has been changed to online in some programs from face-to-face or 
distance learning. Testing methods need to be modified.

ICT-induced changes need pedagogical changes and students are choosing study packages 
from different providers. We have many students who already cannot attend on-campus 
and are studying online or through MOOC... we are often worried about how we can “assure 
their individual learning” when we can’t be sure that it is the actual student doing the work 
submitted... 

Identification of the individual completing the assessment on mobile and convergent 
technologies to reduce fraud is essential for validation. International assessment standards 
need to be harmonized so that the expectations are consistent.

Assessments, especially formal assessments pose a problem for distance courses/MOOC/
etc. Validating learning results in an online environment is and always will be problematic.

With e-portfolios becoming popular there is a need to shift from completely summative 
venue-based assessment to more personal, continuous non-venue-based formative 
assessment, that shifts the focus from grading to a certain degree.

The obvious question is “Did the named student complete the work?” … there are questions 
about the context in which the work is done, the resources used, and so on… In my experience, 
the solution to the above questions is to assume that a student will collaborate with friends, 
will use whatever resources are accessible, and will generally take the least strenuous path 
to complete work. Once those assumptions are made, instruction can be organized in a way 
that maintains a valid, high quality learning experience in those circumstances (e.g., make 
assignments that require students to talk to their peers about the topics). This can be very 
different from the approaches taken in face-to-face settings.

Instructors concerned about cheating are rethinking the format of assessments to move 
toward more project-based work. They are also including a broader array of assessment 
formats such as digital storytelling. Many of them make courses more modular to 
accommodate more students, and are making degrees more flexible and open to awarding 
credit for prior learning.

Some respondents expressed their concerns about time and other limitations and 
mentioned the reluctance of institutions to change.
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Accreditation systems are too complicated to be altered because of technological 
developments. Also thus far most of the developed materials were not fully satisfying from 
the academic point of view. I therefore believe that changes should be limited and made 
very carefully.

There are significant local differences and a general tendency to require specific kinds 
of information for a degree. Right now it is hard to get transfer units accepted between 
comparable institutions in the same country. The process will take years on a global basis.

In actual practice there is no force on HEI/universities to rethink the system of awarding 
credits due to ICT-related development. However, there is an inclination towards rethinking 
the future. Unless there is a clear policy to adopt, we see there is less chance for voluntary 
efforts.

Such methods allowed institutions to change the way in which they offer content, but they 
are much more reluctant to change the credit assignment method.

Although use and access to ICT should bring about changes, traditional mechanisms are 
slow to change.

Most of HEI in our country (where OCW, MOOC and Wikis are available to students) do not 
award credits for the courses that the students took from other HEI with no partnership on 
credit exchanges through MOOC and OCW.

Accreditation and validation of learning requires the evaluation of evidence provided 
through assignments or recognition of prior learning. While ICT extend and change 
the nature of assignments and the way evidence might be presented, the final 
evaluation still needs high levels of academic staff expertise and time investment. More 
significant change would require sector and society wide change, e.g. that acceptable 
“qualifications” can be of varying “sizes” and not be driven by the 3/4 year Bachelor 
degree and 1/2 year Master’s degree. The latter in itself does not depend on ICT induced 
change, however, ICT do mean the portability and visibility of evidence/credits/badges 
is increased. 

Many institutions have not yet fully implemented the use of ICT in many of teaching and 
learning activities. So not so much has actually been done by academics to redesign their 
programmes’ content and assessment procedures to include ICT in delivery and support of 
courses.

The change of the system of awarding credits and validation of learning results takes time.

Our institution is moving towards online mode of delivery in a big way and there are talks 
about removing all face-to-face teaching modes and to have only blended modes with the 
greater emphasis on online or eLearning. This is counterproductive and irrelevant…

Institutions still fight against a joint system of co-awarding and validation of credits and 
certificates.

Expectations towards revision of the system of HE degrees 
Many respondents expected that the future labor market need for formal higher 
education degrees might decline in the coming 15 years: 35% indicated that the 
need might be less than now, 12% expected the need to become far less than 
now and 3% expected this need to disappear. At the same time, 31% expected no 
change in the request for the formal higher education degrees, while 20% expected 
the request to rise. Many respondents replied that the changes in the system of HE 
degrees should be coordinated with the labour market needs and skills requested 
at the job market.
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The respondents who expected that the need for formal degrees might increase 
mentioned that the diversification of learning paths made recruitment process more 
difficult for employers seeking for reliable formal degrees. 

As technological and scientific skills become more specialized and complex, it will become important 
to have as much guarantees as possible of the level of competence acquired by a candidate.

Demand for formal higher education degrees will increase as we increasingly move to 
knowledge-based economies. The flexibility in awarding these degrees (i.e. mixed mode, 
online and competency-based options) will also increase. 

Assessing the claims of candidates and considering their abilities and competencies will be 
an issue if there is no formal certification process. Although fraudulent practices regarding 
bogus degrees would be increased, the need for certified declaration of a course or program 
would remain high, especially in developing countries.

Degrees are a proof that you have succeeded in accomplishing the required courses. The 
future labor market will need them forever.

Employers currently claim that higher education is only partially successful in preparing 
graduates for work. However, formal qualifications do provide employers with a discriminator to 
sieve through applications. While large businesses may be able to invest in complex and careful 
recruitment processes, smaller businesses will continue to rely on such indicators as qualifications. 
Higher education degrees will continue to have value for some time.

We already have a very mixed qualification economy. In some employment areas, degrees 
are seen as essential and are statutory requirements. In emerging employment areas, 
degrees may not be needed initially but over time employers do expect appropriate degrees 
to help with selecting employees, e.g. many areas of computing and/or professional bodies 
or associations emerge. Equally, there is a dichotomy between expecting an initial degree 
to enter the labor market and on-going CPD requirements or needs to re-skill, which may or 
may not require full degrees.

With growing emphasis on ICT, those who have demonstrated high level of knowledge and 
skill, as exemplified by some kinds of HE (i.e., post-secondary) degrees are likely to be in 
more demand, creating a need for more and more individuals to get at least a two-year post-
secondary certification if not more.
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Another dimension to this issue is that the public (consumers) will continue to want service 
providers to be properly qualified (certified) to provide the services they do. We are still seeing new 
requirements that previously “unregulated” service providers are being regulated and that people 
working in those industries are required to have formal qualifications as part of that regulation.

At our continent, credentials are the only way that differentiates between the skilled and the 
unskilled. Rarely do employers give applicants chance to prove their through practical skills. If 
there are any studies that do not require credentials they surely have other forms of evaluation.

The respondents who expected some change pointed to the fact that the situation 
would differ considerably between different disciplines and professions. Also some 
respondents emphasized that the change of labor market needs would probably take 
more time than 15 years. 

This paradigm will take a lot longer time to shift and for an extended period we’ll see a range 
of forms of accreditation (both formal and informal) in play.

Some professions will need academic degrees while others will require demonstration of 
skills that could be acquired within or outside of a degree program.

Especially for such domains as entrepreneurs, creative jobs and ICT, other degrees than formal 
will be valued as well. I do not think the situation will change for medical or law professions.

Fifteen years is a very short time span to expect such changes. Besides, such changes will 
involve huge logistic deployments which I don’t see being possible in some countries, if one 
is to judge from the current logistic insufficiency in many universities.

Many respondents expected that the system of formal degrees and certificates would 
remain important but the whole certification system would be changed. They tried to 
foresee the potential ways of its evolution. 

The need for certification will not be less but may take other forms, with more frequent updating.

There will always be a need for formal higher education degrees, but their form and content 
will change (for instance, less knowledge and more competencies), and there will also be 
other kinds of needs for competencies assessment. 

These will not decrease in number, but degrees will need to change to keep up with labour 
markets and needs of potential employers.

While on the one hand, there will be more valid qualifications on the market, coming from 
informal/nonformal options, on the other hand, the vast variety of potential qualifications, 
will enhance the attraction of known brands to employers, in terms of simplicity and trust in 
the qualifications.

I don’t see the need for formal qualifications to disappear or even be dented that much in 
the next 15 years. At the same time, I expect certain disciplines and levels to see changes in 
what is considered legitimate form of certification. This will occur particularly in the areas of 
professional continuing development.

Obviously for some professions and occupations, e.g. law and medicine, a formal qualification 
is likely to be a prerequisite for the foreseeable future. Similarly, for occupations that attract 
many candidates formal qualifications will act as a useful “first layer” filter. The radical 
change is most likely in vocational education where critical competencies and skills can and 
will be demonstrated in “real time” which is much safer, and more relevant and useful than 
a formal qualification. This will also apply to nonvocational occupations/professions where 
demonstrating real time competence and skills are necessary or valued.
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Although formal qualifications will always have a place in the labor market – this structured 
requirement is becoming less and less relevant as the labor market focuses more on skills 
and lifelong learning.

Contemporary labor markets need professional certificates more than a diploma.

Even though the future labor market will still require and value formal higher education degrees, 
the checks on where degrees come from will become more laborious and it is very possible that 
employers will start judging and relying more on other kinds of evidence for merit.

Some respondents expected decreasing request for formal degrees, in particular, 
because on-the-job, informal and lifelong learning would play an important role in 
postsecondary education within the next 15 years.

Mostly employers provide training opportunities when they provide a job in general. Thus, 
more informal education for specialization in a specific field for meeting the job requirements 
will be required in the future.

As long as the learners can meet the requirements of the labor market, they can be employed, 
not necessarily having a formal degree, especially if the formal higher education degrees 
cannot meet the requirements of the job market.

There is likely to be of more interest in records of actual accomplishments than formal 
qualifications.

Candidates’ ability to find and process knowledge would be more important than formal 
degrees. For reliability, some sort of formal testing would be required to award degrees. 
The tests would be problem-based in the related field – give problem, give resources, let 
candidate solve the problem and critically consider the solution.

The variety of opportunities available to develop one’s skills and gain competences are so 
diverse and a myriad of jobs require not only formal education but also specific skill sets.

A majority of respondents expected that OER and MOOC would lead to further 
“unbundling” or fragmentation of degrees and result in microcredentialling (awarding 
of “nanodegrees”): 15% of respondents agreed fully or to a great extent, 41% agreed 
to some extent. Only 24% agreed to a small extent and 21% did not think that the use 
of OER and MOOC could lead to splitting degrees into micro- or nanodegrees. 
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Many respondents expected that the changes in the system of credentialing would 
depend on the changes at the labour market. The respondents who agreed fully 
or to a great extent considered fragmentation as a positive trend, a change in the 
academic pathway, an alternative to the existing forms of delivery, even though some 
of them mentioned that it would take long time before microcredentialing becomes a 
reality. Many respondents stressed the importance of acceptance of microdegrees by 
employers and development of appropriate accreditation/validation policy at national 
and institutional level, as well as quality assurance and accreditation framework. 

Unbundling and fragmentation will occur increasingly frequently, but MOOC are only one 
factor among others contributing to this process.

If (Massive) Open Online Courses are accredited, then it would lead to fragmentation of 
validation of higher education degrees to some extent.

Fragmentation is the flipside of the coin of diversity and flexibility. However it seems that 
the benefits are much greater than potential negative side effects. This has to be seen in the 
perspective that students will face a much higher responsibility and self-organisation in the 
future. It is inherent to the nature of job complexity and life-long learning.

Courses and degrees will be more and more tailor-made, made of a set of modules adapted 
for each student.

Unbundling is a new concept, but it has some precursors in the professional learning arena. 
It will come into undergraduate education as cost savings and curriculum-opening strategy. 
New course construction will have to consider many delivery platforms at once and will be 
produced with those multiple platforms in mind.

Greater awareness and unbundling is required. Opportunities to fast track students through 
degrees or extended degrees based on personalization are very much needed. The inclusion 
of OER, for example, facilitates this process.

We already do this for the OERu (OER University), it doesn’t fragment accreditation, and in 
fact this makes it clearer.

Time to rethink the aim of education. Is it, for example, to have a Harvard MBA or is it to 
train the best business leaders for the future based on a global experience and expertise? 
OER provide a validated personal way for students to construct a pathway to qualification 
that is equivalent to all other pathways, but suited to the individual and the industry they 
wish to enter.

We need to move towards a personalized degree structure – let the student decide on 
the combination of subjects they want to study. For professional qualifications, which are 
regulated by accreditation bodies, this is tricky, but there is space within these for some units 
to be decided by the student.

At the end the diploma of the HEI will incorporate the credits from MOOC and OER, so there 
will be no fragmentation, but inclusion. 

It will depend on the institution where students wish to graduate on what their RPL (Recognition 
of Prior Learning) policy is like. If it accommodates, there will be no fragmentation because 
the degree will still be awarded as one unit with the student being exempted from taking 
certain modules.

Many respondents considered the issue of fragmentation of degrees in relation to 
accreditation of educational institutions. 
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Accreditation and validation of degrees are subject to national and international regulation 
and quality assurance/governance mechanisms and these are unlikely to countenance 
fragmentation of these processes. However, this is different to a certain level of fragmentation 
of the sources of evidence used to award credit and validate that credit. I certainly expect 
HEIs to accept credit from their own OER/MOOC, and as with recognition of prior learning 
and credit transfer, once one HEI has accepted such a credit, it is much more likely that the 
others will do the same.

Quality and accreditation framework must be in place to ensure the standardization and 
validation of degrees. 

If they are accredited in a country, there is no problem.

As long as the system of accreditation is full proof there won’t be problems arising from this 
form of validation. 

I expect that OER and MOOC will have an impact on accreditation and validation. I hope 
there will be an effort to find an optimal model how to combine existing forms of higher 
education and OER and MOOC.

Some respondents did not believe that the content and degrees can be split; however, 
they saw some potential if the decision to share resources is taken at national level.

This means redesign of programs, courses and plans of semesters. This is a very difficult task 
and it is almost impossible to do this  just for MOOC concept.

Funding models are fundamental to the future of higher education degrees. Institutions are 
likely to minimize cost and maximize access and the sector will therefore increase online 
learning. However, both government funding and private funding rely on the utility of the 
degree and the reputation of the institution. If the institution cannot establish what value 
it adds to the award of a degree, its funding will be jeopardized. Shared resources (OER 
or MOOC) are most likely to be shared where funding arrangements can be managed, for 
example, within a national system.

First, it is not really possible to recognize credits from OER, as these are just resources. There 
is little evidence that universities are shifting their accreditation and validation processes 
because of MOOC and little reason to suspect they will change much in the future.

Unless institutions and accrediting agencies change dramatically, this is not likely.

The institution has to attest to the fact that a student has met the graduate profile and so 
this can become more difficult with courses made up of parts rather than being delivered by 
the institution itself.

Future curricula 
Open digital resources and courseware accessible through the Internet create the 
opportunity for institutions and faculty to offer a wider variety of new learning 
experiences at lower cost. These resources can also be used by students independently 
for self-learning. The respondents were asked about potential implications of the 
availability of OER and MOOC for the revision of curriculum and the system of teacher 
training. 
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Open content and curriculum change 
Almost a half (48%) of respondents shared fully or to a great extent (16% and 32%, 
respectively) the opinion that the introduction of OER triggers modification or even 
reform of curricula. More than a third (36%) of respondents shared this opinion to 
some extent, 8% to a small extent, 9% replied that no curriculum reform is needed.

8%

8%

36%
32%

16%

Curriculum reform is required due to the 
development of digital resources

I don't agree

Agree to a small extent

Agree to some extent

Agree to a great extent

I fully agree

Many respondents believed that traditional curriculum was rarely adequate to the use 
of open resources and should be revised so that HEI could be competitive and their 
graduates would be successful at the job market. 

Curriculum reform is required to adopt the development of digital open courseware and 
resources. We should accommodate as much digital open courses and resources for the 
purpose of teaching and learning. This practice would enrich the teaching and learning 
experience.

Based on the epistemological ground, availability of the learning resources and the new 
pedagogical approaches, there is need for curriculum reform.

The need for reform is in the delivery mode which will dictate the instructional design of the 
course.

If an institute adopts digital open courseware and resources, certainly it should make some 
curriculum reforms. Curriculum should follow the new changes.

Knowledge in a digital society is changed, acquiring knowledge involves new processes, and 
new knowledge is appearing. This leads to a need for new curricula.

The reform is needed to match the need of the students and the institution’s policies and 
requirements.

The curriculum needs to be designed in a way that actually makes it responsive to and 
accommodating the use of digital content. 

We need to modify existing curriculum so that it could incorporate open courseware. It 
needs to be managed to assist those who are not using online resources, and perhaps even 
mandated to ensure it happens. 
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The reform must also include more innovative ways of how assessment should be designed, 
conducted and assessed.

I think it is necessary so that curriculum become more student-centered and fully accessible.

Often the respondents stated that the regular update of curricula was needed to ensure 
that graduates have acquired the skills requested by labour market.

Curriculum reform should be driven by (a) the needs of society and the workplace, and (b) 
the coherence, credibility and currency of the program.

The existence of OER/MOOC cannot be ignored forever, but the need for curriculum reform 
will first come from an evolution of the needs of the enterprises and the socio-economic 
world, which could use these resources at workplace and hence oblige an evolution of what 
remains under the umbrella of higher education.

No – because of the “development of digital open courseware and resources”, yes – because 
the curriculum does not reflect the required competences into the market at full.

Basically and mainly, curriculum reform is required due to syllabus, which should meet the 
quality need of the job market, rather than ICT.

Other respondents expressed their confidence that the curriculum should be revised, 
but not reinvented or reformed. The process will take time, might differ for different 
disciplines and should be gradual.

Step by step changes are coming gradually, enough for effective using of ICT and open 
educational resources. Time for teachers and students is needed to be familiar with 
innovations, so fast change in rules is not good in this case.

Yes, blending a curriculum requires careful analysis of how and where synergy can be 
obtained through incorporation of online methods. This analysis will result in a different 
conclusion for different disciplines, topics, levels and student populations. 

Reform is the wrong word. Curriculum should be applicable to all delivery systems. This 
requires understanding of the similarities and differences and creating a simple prototype 
for instructors to use. Such a template would provide multicultural students with a consistent 
delivery format in which only the relevant content varies…

It needs to be fit for purpose. Where the teaching and learning objectives necessitate 
development of digital courseware and resources and the curriculum is preventing this, the 
reform is necessary, otherwise it is not.

A number of respondents mentioned that curricula should be revised on a regular basis 
and its revision should not be necessarily stipulated by the changes in technologies or 
content formats. 

Curriculum reform is required continually based on changes in everything, not just due to 
these development.

The main curriculum reform is required because of outdated and poor pedagogical practices, 
not because of technological developments. Technologies can help with finding solutions to 
the problems creating the requirement for curriculum reform.

Open resources and courseware are a great resource, but they do not change the content 
of subjects.
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Some respondents believed that the change in the format of the content would have 
no impact on the curriculum, but rather on learning design.

These developments will not necessarily lead to curriculum reform but they will lead to 
changes in how students acquire knowledge and skills relevant to particular curricula.

I think that excellent curriculum based upon well expressed learning outcomes and 
constructively aligned assessments is delivery mechanism agnostic.

Curricula are only supposed to change to reflect new research developments in a 
discipline, e.g., in physics, the discovery of a new elementary particle may result in 
a change in the particle physics curriculum. However, curricula are supposed to be 
platform-independent.

A curriculum always has to be updated both content-wise and in delivery options. 

Fast developing technologies and the revision of curriculum 
As to the impact of technological development on curriculum proved that 23% of 
respondents believed that total or very considerable reform was needed, 35% expected 
considerable reform, 41% suggested that some reform is necessary, while 1%  did not 
expect any changes in the curriculum. 
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7%

These developments urge curriculum reform
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Very considerable reform
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Many respondents believed that the changes are needed, in particular, due to the 
changing needs of the labour market,  e.g. increasing request for ICT-skilled employees, 
but the process would take some or even long time.

Curricula must address not only the knowledge and competences of a given moment, but 
the ability to learn and act in a changing world, learning to learn continuously, learning to 
acquire new competencies continuously.

Immense changes in technology during the last decade have forced educational institutions 
to rethink their approaches.
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Much conceptual knowledge will remain and change slowly. However, more superficial 
knowledge and information will change fast. We need to find the right balance between 
the two types of knowledge, but universities will always have a big share in conceptual 
knowledge.

Existing practices do not change in the short turn, in the wider field, also around educational 
institutes that work with graduates. Practices will change slowly, so the urge is not that 
imminent.

Other respondents stressed that curriculum should be updated regularly for some other 
reasons than those related to ICT, including those related to needs of the economy. 
Those respondents, who believed that the change was not needed, stated that vice 
versa ICT should be tailored to curriculum.

Curricula have always been changing and adapting, as technological development speeds 
up so will the rate of change in curricula, but this is nothing new or radical.

Technology doesn’t shape content itself, it has affects only on the way of delivering 
content. However instructional methods and techniques should be adapted also to online 
environments for fostering collaboration and cooperation.

The content of curricula does not need to change. ICT could be tailored to current curricula.

Technologies only lead to the change of tutorial forms, but not to the contents.

It is not the content of the curriculum that would change but the way we deliver education. 
The way we teach and approach learning will change dramatically. 

Not necessary to change curricula – better to change the way of teaching / training.

Technologies serve education only as tools, which play second role as compared to the 
requirements of the job market for fast change of the contents of curricula.

The content of curricula must be developed to cater the changing needs of future generation, 
industries and workforce. 

Actually, it’s not so much the evolution of the technology which will now impact HE but the 
evolution of the economy (cost of the technology, cost of the development of courses and 
other resources, business model of higher education)

...where the requirement to change the curricula is based upon pedagogical and work-
related outcome.

Some respondents mentioned that the need for curriculum change might differ for 
different disciplines.

Technology shapes education to some extent, the main concern is specific content and it is not 
affected by technology. Thus, technology is only a tool not the purpose. Only if you are teaching 
technology itself the curriculum needs change. Moreover, design of instruction, instructional 
methods and techniques should change in parallel with the changes in technology. 

Even in the technological fields, some topics are still fundamentals, and do not really change 
a lot over the course of time, but many other subjects change substantially each year. It 
will be a challenge for all institutions to better adapt training of their students to all these 
updates to avoid teaching them already obsolete skills, and may be even provide them a way 
to remain updated even after achieving a degree.
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There is no one-size-fits-all approach. Curriculum reform is highly discipline-specific.

I think this will depend on the field of study with ICT and sciences leading the way.

I really hope so, as I teach in the area of technology, so it drives everything I do – other 
discipline areas might be slower and need nudging.

As for ICT, it seems to evolve faster and faster. Curricula content related to ICT will have to 
change at a similar pace. Other related fields will also have to. In other fields, the content 
will change faster to accommodate the changing delivery modes. 

Respondents provided many suggestions for the ways the curriculum contents could 
change to adapt to fast changing technologies and use new forms of teaching and 
learning. Some suggestions were focused on the changes related to future needs of 
the labour market.

Curricula have not adapted yet to an age of ubiquitous computing (and hence ubiquitous 
knowledge). This rebalances knowledge vs skills debate in favour of teaching more skills, and 
less memorized information in curricula.

Rather than universal and generic education, more career-specific skills and attitudes will 
penetrate curricula and even escape from curricula. New institutes will emerge - they will 
offer services to students to complement their university milestones.

Each subject is impacted by digital technologies, so every curriculum has to evolve. Moreover, 
digital competencies need updated curricula. And the curricula must be adapted to the new 
forms of teaching and learning.

More technology and work-related technologies specifically need to be focused at HE level.

Due to digital age some disciplines lost their actuality, and so many professions appear so 
rapidly. Curriculum has to change due to demands of labor market. 

Many experts stressed that it is important to ensure that the new curriculum is flexible. 

Greater flexibility and trust in the professionalism of teachers who need to be networked and 
collaborative so that they could be open to change. 

A more flexible curriculum that is also shaped by students themselves and in which teachers 
continuously change/reflect on the content of their courses and methods they use. 

Curriculum has to be flexible to take into account individual demands. Formal and informal 
(nonformal) results have to be approved and shown in transcript and diploma supplement 
for students’ motivation and employability. 

Some respondents stated that the new curriculum should be oriented towards more 
personalized and active/interactive learning to acquire 21st century skills.

Redesign of curricula and instructional design activities for each course are needed. 
Moreover, instructional design for autonomous/personalized learning should also be offered 
to students. 

Higher personalisation – development of self-regulated learners. Universities need to 
approach learning as a lifelong endeavour. The four or three year degrees are a starting point. 
Increasingly we see students taking second and third degrees. MOOC clearly highlighted the 
need for well-developed further education – not necessarily a replacement for a first degree. 
Lifelong education that aids career development and on-the-job tasks.
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Wider variety and smaller blocks/modules for study, information may be available via 
“unbundled” modules, etc. Teaching practices will vary considerably with more self-paced 
practices, equally more development of peer-to-peer learning practices.

Learning methods: more online, more personalized, more active learning, more in contact 
with the society.

Reforms from passive to active learning, from theory only to combined theory and practice.

We need curriculum that is technology-inclusive within its content body, as well as utilisation 
of technologies in the teaching and learning delivery support. Flexibility and interactivity 
should be more pronounced in the curriculum rather than passive learning methods.

The roles of instructors and students shall be changed. Students shall be much more active 
in the course of learning.

There is a need to make the curriculum more interactive. Students with disabilities including 
those with learning difficulties have to be fully included. Learning content has to be availed 
in different formats.

More focus on operations that computers cannot perform very well and more focus on 
knowledge building and other 21st century skills like (online) cooperation, self-regulation 
of learning, knowledge network building, digital literacy, etc. Capitalize on new ways of 
teaching complex matter (visualization, online experimenting and manipulation of abstract 
learning objects, serious games, etc.).

Some respondents stated that the curriculum reform would require changes in 
methodological and pedagogical approaches and formulated their vision of the 
changes that are needed.

Objectives and content will evolve, but a more difficult issue is the reform of the teaching 
and learning approaches. They may just evolve as a result of the global evolution of 
the ICT society or reforms will push them. Reforms needed: generalisation of MOOC 
everywhere – the content is delivered by lectures, flipped classrooms, revisiting the 
balance between initial and continuing education, personalized courses (way of 
collecting ECTS).

Implementation of psycho-pedagogy that will legitimize technology-based learning.

Many experts stressed the importance of revising the assessment and credentialing 
strategies.

A much sharper focus on authentic assessment and competency-based learning with less 
time spent on creating and delivering content.

Most reform is needed in the ways that students are assessed as this provides the evidence 
for any evaluation. Assessment should drive objectives, learning methods and content, not 
be an afterthought.

Availability of high volumes of content has refocused teaching into facilitating learning and 
not delivering content. This requires different types of assessment strategies that are used 
for facilitation of learning rather than testing content knowledge. 

Proper learning assessments and shared, yet customized goals.

Diploma for one year or for a complete course are no longer useful. The concept of 
nanodegrees is more “agile” and better adapts to the needs of companies.
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Also the respondents expected that the changes in the curriculum should be linked to 
the increased volume of the content.

Complete transformation is difficult to fully envision, but some of the key aspects include 
learner agency, ubiquitous access to all the world’s knowledge, co-authoring and co-
researching by peer groups at all levels of education, self-organizing teams around emerging 
problems and challenges, automated feedback and recommendations, machine assisted 
decision making, scoring, grading, adaptive curriculum and assessment systems integrated 
with the library and utilizing OER materials, and “learning experience” (not “content”) 
authoring systems that integrate people across disciplines and with a variety of production 
skills.

Teachers should consider the tremendous resources available on the Web and the availability 
of the digital devices to build their own content. Learning strategies need to reinforce new 
teaching methods where students become the center of learning. Evaluation methods need 
to be considered in light of the development of technology where students can monitor their 
own learning progress. Content needs to be more realistic and should be based on real world 
problems. 

Contents: gradually reform, but within 10 years a lot will have changed. Integrate new 
important topics such as big data and sustainability in the curricula.

Making students able to find, select and use open educational resources throughout the 
curriculum (not only a skill course) and make teachers aware of what this means for their 
knowledge and role.

Changes proposed by the respondents cover a broad spectrum of different aspects 
of the educational process, from curriculum and learning design to pedagogical 
approaches, learning methods and assessment.

Redesign of courses, plans for hours and semesters, and even the duration of programs. 
Furthermore, alternative online assessment (e-assessment) approaches should be integrated 
into the new curriculum as well.

The curriculum reform should prepare students to resilience and contemplation in the 21st 
century. The methods should be based on socio-cultural and new pedagogical approaches. 
The assessment process should be based on formative assessment and self-evaluation.

Learning with technology should be transversally present in objectives and learning methods. 
Learning methods shall rely more on collaboration and user-generated content.

Re-designing curriculum in a way to create techno-pedagogic curriculum.

Curriculum reform is needed only in terms of learning methods at present. This starts from 
meta-cognitive skills, attitudes and competencies and expands towards acquiring problem-
solving and production/design skills. It needs to be specified per discipline.

More competencies-oriented curricula, curricula which can be adapted to different learning 
methods and digital environments (for instance, the curriculum for a MOOC is not the same 
as the curriculum for a regular course, and an online course must have a different curriculum 
as compared to a traditional course).

Shift towards student-centered learning models and methods.

Curriculum has to be flexible to take into account individual demands. Formal and informal 
(nonformal) results have to be approved and shown in transcript and diploma supplement 
for student’ motivation and employability. 
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Curriculum reform should be formulated with regard to on accommodation of appropriate 
pedagogies, leveraging digital technologies, learner’s participation and encouraging 
engagement, providing students with persuasive content.

Objectives need to be based on learning outcomes. Learning methods need to be based 
on student engagement in learning. Content needs to be supported by practical learning 
resources where more space will be available for teachers to interact with students.

Rethinking the boundaries of undergraduate and postgraduate degrees, and the concept of 
academic specialization.

There needs to be less of a “tick the boxes” approach and more focus on learning to learn 
and then being able to apply these skills to solving problems, carrying out tasks, etc. My 
attitude toward current curricula is that they are too rigid and are heavily weighted toward 
compliance rather than the attainment of “lifelong” learning skills and capabilities.

Curriculum should be designed to produce metacognitive learners... learners need to be 
taught how to be motivated and take control of their own learning in the subject area.

Interdisciplinary and cross curricular application of content/material.

More language integrated learning, more emphasis of 21st century skills into other content 
domains, more interdisciplinary work, more focus on knowledge building in networks, more 
focus on digital editing skills and digital literacies (including programming), but also on 
critical thinking in online learning domains.

“Learning to learn” as one of the key objectives of higher education
Most respondents agreed that learning to learn using the expanding technological 
possibilities should be considered as one of the key objectives of higher education. 
A majority (56%) of respondents agreed with this statement fully or to a great extent, 
29% of respondents agreed to some extent, 13% agreed to a small extent and only 2% 
disagreed.
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Agree to a great extent

I fully agree

Many respondents emphasized the need for lifelong learning, continuous education 
throughout the life, which requires understanding rather than mastering of certain 
technologies in order to be able to switch to new technologies, when the technologies 
that are considered advanced today would become obsolete tomorrow. 
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Learning to learn should always have been one of educational goals. Regarding “knowing 
the expanding technological possibilities” we should prevent that we teach instrumental 
aspects of technology. It is better to learn to understand technology and how it developed 
than to know all kinds of tools.

We are in the information age and all learners should be aware of all the capabilities and 
possibilities that technology offers to them.

Because of the role of ubiquitous technology at the leading edge of knowledge, in social life 
and in the global evolution of society, higher education’s role must fully embrace “learning to 
learn using and knowing the expanding technological possibilities” as a key pillar of its role 
in creating, curating, and communicating knowledge.

Graduates are expected to operate in a technologically rich world and therefore should have 
developed sound experience to handle this. However, this is not sufficient given the rapid 
rate of change and therefore graduates need to have a more profound understanding of 
learning in a changing environment. They need to become lifelong learners. This is not a new 
idea but perhaps a more important one given the rate of change.

Students need to understand how various technologies can be used to aid their learning 
endeavors. This requires scaffolding and practice. 

I said “yes”, but I believe that this has always been the case. It is a myth that “lifelong 
learning” is something new. Few effective professionals have ever been able to simply deploy 
skills learned through higher education programs repeatedly throughout their careers. 
Technology does accelerate the pace of change, but flexible thinking is a long standing 
attribute of effective professionals.

Technologies, just like skills, can become obsolete. Technologies and skills are deployed 
in a context. Some may be specific to one context, others to many contexts. The key is 
fostering inquiring and capable minds that can adapt as context and skills change. Different 
technologies might help or hinder lifelong learning.

Many technologies and their extended uses are required in the workplace and students need 
to enter the workplace prepared.

Ideally higher education moves students onto a path of life-long learning. Students unfamiliar 
with technology will need to learn. However, there are different levels of needs to know 
technology depending upon the individual’s role in the society. We could say that learning to 
use a computer (keyboarding, file locations, use of applications such as a word processing 
program) would be the base. But the amount and type of knowledge escalates with a 
person’s role changes from a user of technology to being a creator of software, hardware, 
devices, etc…

The easy response is “yes”, actually this general statement (which by the way is not new, 
learning to learn has an old story) hides a very high complexity. I would prefer to consider the 
problem of the necessary ICT education and digital literacy from K-12 to HE.

Some respondents replied in the context of their considerations about the mission 
of higher education. They argued that the concepts and the subject matter are more 
important than “learning to learn using technologies”. 

Technologies are only tools but cannot change the results and efficiency if higher education 
has not changed its concept, mechanism, organization and methodology.

Higher education is more than just technology and we can’t make it all about technology 
or we lose the very soul of the university experience. It is not about training people to use 
machines. It is still about the disciplines and multi-disciplinary undertakings. Technology 
simply adds value to that. It is not the core of the learning focus and should never be.
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New missions of teachers and institutes 
A majority (55%) of respondents agreed that the curriculum reforms would have 
a large impact on the role of institutions and teachers, of them 7% even indicated 
that a complete change of roles should take place. 37% of respondents saw 
some impact on the roles of institutions and teachers. Only 1% suggested that 
the changes would not have any impact and the roles of teachers and institutions 
would not change.
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Changing roles of teachers, faculty and educational teams 
With regard to the future role of teachers many respondents mentioned that teachers’ 
function would transform into the role of facilitators of knowledge, guides, mentors, 
e-tutors, counselors and team leaders.

Teachers should become guides, coaches and excellent users of new (re)sources. Focused on 
co-creation with assistance of the best new available technologies.

Teachers need to become “information guides”, mentors and guides, and less lecturers.

Solution providers for designed learning environments.

The role of the future teacher would be more of a facilitator of learning with technology-
enabled skills focused more on learning and less on teaching.

Becoming e-tutors having the skills defined for digital citizenship and competencies for 21st 
century.

Now they need to be an organizer of information, pace the material, structure the learning 
environment, motivate the student and do related tasks to collaborate with students in 
getting education.

Not only deliver or transfer knowledge, but be “pedagogical engineers”, “digital resources 
designers”, “digital courses designers”.
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Yes as “ex-cathedra” lessons will disappear, teacher have to become facilitator of learning 
and they need skills to create and animate sessions in a collaborative way. They have to 
coach students to guide them on how to learn better. 

Teachers will need to learn how to build relationships in virtual environments. Collaboration, 
facilitation, agility and adaptivity will be key skills. Knowing how to teach students to learn 
how to learn.

Facilitation skills, curriculum development, educational technology.

They need to recognize that they are learning partners with their students rather than 
deliverers of knowledge as before.

They need to learn how to use this technology and know what we mean by ePedagogy. At 
the moment people are … trying to recreate the four walls of the classroom online.

More facilitation and guidance will be needed from instructors. They will not just deliver 
information but design and provide an effective learning environment for each learner to 
guide their learning process, and give feedback from time to time while monitoring the 
progress. Faculty should have an innovative vision to support their instructors. Educational 
teams should be using latest technologies and innovations to keep their students up-to-date.

The respondents suggested that teachers should be competent in both their disciplines 
and technologies. Some of them expected that teaching would become a team activity, 
teachers and other staff might acquire new roles and tasks in the future, but they 
should work in teams and there should be a distribution of labour among them.

Some teachers should either specialize in producing teaching material, in a manner similar 
to current textbook authors, but more oriented to digital technologies, or in becoming 
counselors and team leaders for their students, helping to clarify their doubts, providing 
support, coordinating laboratory work and teamwork, while leaving most of the actual 
explanation and study to the new tools.

Future teachers will need to work in teams to interact efficiently across technological 
platforms and to develop coherent programs of study that guide students.

Different skills for different cases in teaching are needed: minimal level of ICT is necessary for 
all teachers, high level is needed to be “coach”, “moderator” and “mentor” of educational 
process to activate self-education of students. The highest level of ICT is needed for 
professionals in ICT and ICT for teachers.

The team dealing with online courses will include a methodologist acting as a mediator 
between teachers and IT team.

Additional tasks will include research, design and revision of curriculum and technology 
integration.

Faculty and educational teams will need to include multiple specialties and to operate more 
flexibly.

Collaboration will become a habit rather than exceptional practice. Communication, 
monitoring and assessment will increasingly become personalized to individual learners, 
which will require an increasing familiarity with – and use of – data and analytical tools. The 
very notion of “teaming” will be reinvigorated within higher education institutions, from its 
current meaning of “a group of individuals within a common discipline” to a true community 
of educators working with and for learners.
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Teaching teams will be interprofessional to facilitate learning that is not discipline 
specific but may incorporate a number of discipline areas and will be more problem/
challenge-based. Developing relationships with students and with teaching teams will 
be a priority.

The faculty and supporting staff are expected to play their role in facilitation and 
creation of encouraging working and learning-intense environments.

The role of the faculty and educational teams is to create a suitable working environment for 
teachers and implement their ideas.

Faculty will have to multitask, may have to provide human touch/elements in virtual 
teachers. Teachers will also come from other organizations/institutions. 

Faculty has to stay the “guarantee” of the quality of  knowledge and develop collaboration 
with companies in order to offer courses well fit to their needs.

Faculty and educational teams should act as change agent in the institutions.

Faculty and education teams should become designers, coordinators, directors and 
organizers of the learning process, become partners of students in creative learning process.

They need to create an environment where teachers and students can be flexible and adapt 
more quickly. 

Faculty has to manage the process of change elegantly to avoid resistance.

The best way for faculty to go about what is needed is to work collaboratively and across 
disciplinary boundaries. This does not happen on many campuses, but is needed in order 
to make instruction more relevant, authentic, and applicable to specific contexts in which 
students will ultimately deploy knowledge.

The respondents provided various suggestions for the measures to be taken at 
institutional level to support the change of roles.

Institutions themselves should reinforce their certification role, and concentrate on the 
practical, on-the-job part of technological training, as that is the part that could not be 
covered by online training.

With the curriculum reforms, the education model would move from teacher-centric to 
learner-centric. There would be more opportunities for personalised learning. Teachers 
would be able to offer their services on the basis of needs of learners. They can measure 
the learning outcomes through the most advanced technologies. Motivation, training and 
infrastructure are the key provisions, which would be needed to make the role of the teacher 
effective. 

First of all to motivate training staff to use technology and change the way of training not 
to follow the old teacher-centered education. The competence-based learning and active 
learning have to be in the focus.

HE must create and establish the culture for innovation and participation to meet the 
demands of stakeholders and global competiveness based on quality of education, and 
social responsibility for being a hub for lifelong learning for all…

Special attention to infrastructure, applications and software to facilitate these new teaching 
and learning activities.
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A vast majority (71%) of respondents agreed fully or to a great extent and shared the 
opinion that the introduction of OER necessitated retraining of teaching and support 
staff; 25% agreed to some degree, while only 3 % agreed to a small degree and 1% 
disagreed.

1%

3%

25%

42%

29%

Special measures are needed to train teaching and 
support staff for the use of digital resources

I don't agree

Agree to a small extent

Agree to some extent

Agree to a great extent

I fully agree

Almost all experts indicated an urgent need for retraining of teachers. Many 
respondents expressed a very deep concern about the fact that some teachers are 
still not digitally literate and not motivated to improve their ICT skills, though the new 
generation of teachers is better prepared to the use of ICT in the educational process. 
The respondents mentioned such barriers to ICT literacy as the lack of time and even 
fear for the new technology. Continuous training should focus not only on the use of 
digital resources, but also on production of digital content. Special attention should be 
paid to motivation and encouragement of teachers. 

Teachers are mostly not digital natives, thus they need to be trained to do browsing and 
selecting quality digital resources as well as contextualizing and integrating the open 
resources into their teaching curriculum and materials.

Yes! Too many are continuing to teach the way they were taught, while there are innovations 
that others have used to support learning.

Some teachers and staff are still not good at using digital open courseware or other resources. 
So they need training in order to meet the new demands. 

Teaching staff should be strongly trained not only to understand the technological aspects of 
digital devices, but also and mainly to adopt the new pedagogies that became possible (and 
necessary) by digital technologies.

Part of the staff is ready but another part needs training and more important – motivation 
and understanding.
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Staff should be trained to acquire the necessary skills for using digital open courseware and 
resources.

Creating content is no longer limited to writing a textbook and preparing lecture notes. 
Immersive learning experiences require the capturing and incorporation of information 
by a variety of devices and in a variety of formats. Content creation therefore is no 
longer an individual experience. Teaching and support staff will need retraining for 
mastering new technology and infusing the knowledge captured into creative learning 
processes.

Yes, using online methods requires some technical skills but (paradoxically) also requires 
significant retraining to acquire face-to-face teaching skills.

Most faculty members need to take training because they are conservative to some degree 
and have insufficient competence in using digital resources.

This works best when it is part of a general staff development programme. As the “word” 
open and the “sharing” discourse can be quite alienating.

Training is seldom very effective. Informal learning from colleagues may be more effective.

It is crucial to ensure that staff is not only ICT competent but also believe in the opportunities 
provided by ICT for the delivery of education (advanced technology and online pedagogy).

This is one of the major impediments in this context. If staff can’t or don’t know how to use 
e-learning approaches they won’t use them. Therefore appropriate, relevant, and “just-in-
time” training and support is essential if we are serious about e-learning to play a more 
substantial and important role in the future of tertiary education. 

Staff need professional training in order to be able to develop, deliver (teach), provide 
student support and even assess these courses.

Faculty members are not all conversant with the emerging technologies. For some it is still a 
challenge to even participate regularly on LMS for student support. 

Only a good face-to-face teacher can become a good online facilitator or teacher. Two 
types of training are required: 1) How to become a “learning process facilitator”; 2) How 
to use digital tools to help students solve their learning problems and reflect about their 
learning.

Retraining teachers is a key for the success of the aforementioned reforms, yet not enough 
understood and taken into account by policy makers who consider that equipment is enough.

Some of the respondents emphasized that the retraining should address not only 
technological aspects, but also those related to pedagogical approaches because the 
use of ICT raises pedagogical issues. In addition, some respondents stressed the role 
change that should take place, from teacher to guide/coach to a member of a team of 
experts producing digital learning materials.

It is noteworthy that the respondents raised an important issue related to intellectual 
property rights and openness.

Staff need greater awareness of rights management (e.g. creative commons), better 
understanding of digital practice. 

Especially copyright issues (how “open” is “open”), but also more (digital) information 
literacy (evaluation of trusted sources, cutting and pasting of digital material, editing online 
content, etc.).
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If we want open students, we need open educators.

The proliferation of these new resources raises new problems about copyright (and copy 
left!), which many educators are not yet conversant with.

Future of institutions: online distance learning and campus-based 
learning 
A half of respondents expected online distance learning (ODL) and campus-based 
learning (CBL) to merge (of which 5% believed that they would merge completely), 
14% expected them to take over each other functions, 29% expected them to keep 
their current functions. Only 7% expected that ODL and CBL would become even more 
separated.

7%

29%

14%

45%

5%

The future of open distance learning and 
campus-based education 

Both will specialize more and
more

They will both stay
developing in their own role

Both will take over each
others functions

They will merge more and
more

They will completely merge

A majority (54%) of respondents fully or to a great extent agreed that the share of 
online distance learning would be growing in the coming years, 28% agreed to some 
extent, 14% – to a small extent, and only 4% disagreed with the statement.

14%

4%

28%
40%

14%

The share of online learning will increase in 
higher education

I don't agree

Agree to a small extent

Agree to some extent

Agree to a great extent

I fully agree
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The majority of respondents who agreed fully or to a great extent expected that the 
growing share of online learning in higher education would ensure more flexibility 
for students, provide an opportunity to study to those who cannot attend classes for 
mobility or other reasons and could compensate for the lack of teachers. 

Online content is easier to update, more economic, more easily accessible, and allow 
approaches that were not possible before, so users and peers pressure will likely push 
institutions toward a wider use of online materials.

Online learning will become popular due to several reasons: lack of classrooms, lack of 
sufficient number of instructors, changing nature of young generations’ way to learn, 
etc.

Rapid advances in technology have made information ubiquitous. At our institution, online 
learners are the fastest growing cohort and all students expect to use online learning 
environments.

On top of lack of space and teachers for a growing population of students, one must 
acknowledge that today’s students are digital natives and they require higher education to 
be offered digitally. 

The appeal of convenient, flexible, and just-in-time learning experience is growing 
exponentially in response to the requirements of the marketplace.

People need freedom in their choice of learning around different geographical locations and 
different modes of learning. 

For many reasons, I would expect online learning to grow in higher education. The main 
reason is the growing expectation for 24/7 availability of all services, especially among 
the learners who are not full-time students – a growing segment of the higher education 
population. This does not threaten “brick and mortar” campuses very much. There are other 
to those campuses (their inability to train graduates who can actually get jobs, for example, 
and the rise in the number of substandard degrees).

The trend in and outside our schools is that of increasing technology usage, not only by 
students, but by academic staff as well.

Convenience, global reach and reduced needs for costly physical infrastructure is already 
leading higher education down this path. The early indicators are things such an open plan 
offices to save space/cost, and more online delivery and communication even for people in 
the same buildings! 

The appeal of online learning is clear – the costs are offset for individuals, as they 
can keep working whilst studying in a time or space that suits them. Timeliness and 
flexibility will ensure that the numbers of students who select this option increases. Our 
own experiences are clear in this area, we have face-to-face offerings and full online 
enrollments and the ratio is 1:5.

Look at my own institution as an example – in the middle of the Pacific ocean serving rural 
and remote students with limited access to internet and still we are running and jumping at 
online learning.

Online learning is particularly suitable for distance education environment, if our students 
have access to the necessary technology. 
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Many of the respondents suggested that a proper balance should be found between 
online and face-to-face learning, while often CBL includes face-to-face and online 
tutorials and is delivered in the blended mode. Some respondents raised the issue of 
quality assurance.

Online and especially blended/flexible learning will continue to increase dramatically.

Online comes to take over and complements face-to-face learning. It will support and 
encourage the system…

Yes – but probably largely in blended forms rather than pure forms, so it will be used 
alongside with face-to-face formats, rather than instead of them.

Given a choice most students want a significant amount of face-to-face interaction 
supplemented and complemented by online learning. Our students still want offline 
resources (books, etc.) as well as online ones - most would like more face-to-face events 
and yet the logistics of distributed students make this difficult to do – and most study with 
us because their circumstances make it difficult to study at a conventional university…

Yes, it may already be happening in postgraduate courses, and with rising costs of face-to-
face instruction it could be introduced in some undergraduate courses too. 

People are now more online. Traditional delivery of lectures is now becoming obsolete. 
Online and on demand lectures with face-to-face workshops or online tutorials are becoming 
more commonplace.

There was a number of advocates of face-to-face learning among the respondents.

Online learning can never replace face-to-face tutorials, when in face-to-face tutorial of a 
professor, you can have eye contact with the teacher, and you will also be “called back” when 
you are absent-minded. But it will never take place in online learning.

Students still need to communicate face to face with their teachers and classmates especially 
at the undergraduate level.

Online learning is a useful addition that can allow face-to-face teaching and learning 
to be more effective (more personal, active and interactive). The power lies in the 
combination.

There were some hesitations about the spread of ODL due to the distrust to this form 
of delivery among academics and students. 

The data in our country suggests fully online learning has a small and static share of 
provision. In the US, with a much more aggressive approach from regulators and institutions 
alike (e.g., Florida has mandated levels of e-learning provision) the share is likely to increase. 
Internationally it will depend on key players like South Korea, Singapore, Germany, etc., if 
this form of delivery is to grow significantly. The reality is that there is still large distrust to 
this type of delivery... These major hurdles mean outside of isolated areas online learning is 
not likely to be a major part of provision.

Almost a half (47%) of respondents expected online distance learning to grow faster 
than campus-based learning, 24% expected the opposite, while 29% expected a similar 
pace for both forms of delivery.
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47%

29%

24%

Which statement on development of ODL and 
CBL is true for your country?

ODL will grow faster than CBL

ODL and CBL will grow at the
same pace

CBL will grow faster than ODL

The comments of the respondents proved that the expansion of ODL is ineviatble 
because it ensured easier access and internationalisation (globalisation), cost saving 
and scalability. 

ODL means a great deal for people over 30 years old, seeking to finish their HE studies or 
making a double degree. CBL is hardly compatible with family & work.

ODL encourages lifelong learning and flexibility, it allows students to learn wherever they are 
located and save costs.

Students do not have enough time, they no longer want to spend days on campus attending 
lectures and studying or even catching up with friends. They now want to spend a minimum 
time for maximum benefit – if much of this can be done online (at a time that suits them) 
then I feel this will be the option taken.

Convenience and flexibility of access for learners and access to wider markets for institutions. 

The demand for ODL is strong, and our uptake is clearly supporting the concept that more 
students will select this option rather than campus-based.

There is a growing need for higher education and there is not enough resources to develop 
physical structures to accommodate huge numbers of students, national policies are now 
recognising the role of ODL in widening participation in higher education.

Most people need to work to earn a living so ODL is the only way they can use to improve 
their skills.

The market for ODL is larger than the one for CBL. There is a demand that cannot be fulfilled 
by CBL, but can be met by ODL.

Many respondents mentioned that both forms of delivery would continue to exist; 
however, the distinction between ODL and CBL would become less clearly determined, 
as now CBL can include face-to-face and online activities. Many respondents insisted 
on the importance of using blended mode.
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Both types of institutions have their own business model, and will evolve accordingly.

Both are necessary and enrich one another. The teacher will keep an important role as a 
mediator between the students and the knowledge.

None of the options provided are predictable in my country and the two categories are not 
distinct. Current HE providers run MOOC so already have merged functions. Regional and 
campus-based universities run significant distance/online programs. Rationalization of HE 
providers will depend largely on government funding models as this is the major funding 
source.

Mostly the best education is face-to-face with e-learning support, because ICT restrict the 
opportunity to deliver some teachers’ emotions, despite huge new didactic possibilities of 
ICT. It’s true that distance learning is “education for all”, very useful for poor people, for 
working people, for people with disabilities, for people living far from educational centers, 
but the quality of education is different. 

Best of classroom and best of online will be blended together to produce the best learning 
outcomes.

Some respondents mentioned strong resistance of institutions against promoting and 
providing online learning, in particular, because the number of students on campus 
decreased. Another obstacle for wider penetration of ODL is the conservatism of HEI. 
One more reason is students’ preference of face-to-face learning.

Higher education institutions are conservative and reluctant to change rapidly. ODL are not 
always considered credible by serious traditional institutions.

Online programs are still not valued as much as traditional ones. Online graduates have 
lower chance to find a good job.

Lack of institutional and governmental interest – power of the lobby of the education sector.

Many people still prefer to have face-to-face meetings, while there are people who can only 
access higher education through ODL.

Drop in overseas student numbers coming to campus.

In our country, only those who fail entrance examination for CBL HEI will go study in ODL. 
One cannot deny the fact that ODL has a lower social status. And ODL is a supplement for 
CBL. Neither can replace each other.

There are restrictions for conventional higher education institutions to deliver ODL due to 
some monopoly of the Open University.

Most students/parents prefer on-campus study with higher quality assurance.

CBL has been the main focus for the higher education system.

My institution is conservative. It is skeptical of ODL and ICT, so it tends to be more cautious 
in adopting learning solely through ODL.

Lack of ICT infrastructure to facilitate teaching and learning in ODL.
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Discussion

The next decades promise high uncertainty and profound changes, such as global 
economic crisis, political, societal and demographic processes, technological 
development and climate warming. Each of these factors will have an impact on 
education, on the whole, and on the higher education, in particular. A series of expert 
discussions and the survey that involved high-level policy makers and education 
practitioners from all continents were intended to encourage thinking about the 
future of the higher education and the changes expected due to the use of ICT. The 
in-depth analysis of the data obtained within the project made it possible to draw 
the conclusions that would support long-term decision-making in order to create 
sustainable development models for higher education rather than short-term solutions 
that would push the challenges in the future.

The future of open content and validation of OER-based 
learning
The study proved that the majority of HEI are already involved in the production and 
use of OER/MOOC. Furthermore, both distance learning institutions and traditional 
universities are actively dealing with open content. Some universities use OER/MOOC 
produced in-house and externally: whereas many of them accumulated experience 
in partial or integral inclusion of OER produced by other HEIs in their courses, there 
are still HEI that use the resources produced in-house only. To foster the use of OER 
produced in other HEI, national and institutional curriculum and standards should 
admit the opportunity of localisation of the open content produced externally.

The experts believed that open resources (OER and MOOC) would become an integral 
part of the teaching and learning processes within the next 15 years. They stated 
the need for more active collaboration between universities as a prerequisite for the 
acceptance of resources produced by partner institutions. Other prerequisites are the 
quality of resources and reputation of HEI producing OER/MOOC. 

Many experts emphasized that OER deserve more emphasis, because they believe that 
the probability of incorporation of OER in the educational process is higher than that 
for MOOC.

The recognition of OER/MOOC-based learning results is an important aspect of 
incorporation of open content in the educational process. Though currently most HEI 
are at a very early stage of recognition of OER/MOOC-based learning results obtained 
with the use of both their own and externally produced resources (the same is valid 
for transfer of credits), they have already started experimenting with microcertification 
(certificates, badges, etc.), and it is expected that within the 15 years from now the 
existing system of awarding credits will change and credits for OER and MOOC would 
be increasingly accepted. Since the existing assessment procedures were developed 
for face-to-face teaching and do not provide appropriate tools for revealing fraud, 
cheating and plagiarism, which is a major concern for educators, new formative and 
summative assessment techniques (project-based activities and assessment, digital 
storytelling, etc.) should be used more widely to assess OER/MOOC-based learning 
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outcomes. Assessment standards should be harmonized to ensure the transfer of 
credits among universities within one country or for international credit transfer.

A vast majority of experts agreed that the ICT-induced changes, including those related 
to the use of OER in higher education, would make HEIs to rethink the systems for 
awarding credits and to unbundle the offerings and validation of learning results. These 
issues raise the possibility of fragmentation (or unbundling) of learning activities and 
credentials, particularly when lifelong learning dimension is concerned. 

The system of awarding credits and validation of learning results is inevitably influenced 
by the requirements of the labour market. Many experts stated that the changes in 
the system of HE degrees should be coordinated with the labour market needs and 
skills requested at the job market. A decline in the future labor market need for formal 
higher education degrees is expected in the coming 15 years, but the situation would 
be different for different disciplines and professions.

Future curricula
The study proved that there could be different visions of future curriculum changes. 
The majority of experts believed that the curriculum should be revised in accordance 
with the widening use of open content and new technologies in higher education. It 
was stated by some experts that the introduction of OER and fast development of ICT 
would trigger the modification (or even reform) of curricula. Some experts believed 
that curriculum should be revised, but not reinvented or reformed. The process will 
take time, might differ for different disciplines, topics, and levels and should be gradual. 

A slightly different opinion is that curricula should be revised on a regular basis, but the 
revision should not be necessarily caused by the changes in technologies or content 
formats. Regular update of curricula is needed to ensure that graduates have acquired 
the skills requested by the labour market. 

An opposite approach is that there is no need in changing the curricula – changing the 
way of teaching is considered to be a more effective strategy.

Those who believed that the changes in curricula are needed proposed the following 
opportunities:

• New balance between informal and formal learning should be established.
• Curricula must address not only the knowledge and competences of a given 

moment, but the ability to learn and act in a changing world, learning to learn by 
doing, learning to acquire new competencies continuously.

• Digital competencies need a more flexible updated curriculum that is also shaped by 
students themselves. 

• New curriculum should be oriented towards more personalized and active/
interactive learning.

• More online and more personalized learning, more contact with the society.
• Redesign of courses, plans for semesters and even the duration of programs. 

Alternative online assessment (e-assessment) approaches should be integrated into 
the new curriculum as well. 

• Expansion towards acquiring problem-solving and practical project-based skills.
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• Rethinking the boundaries of undergraduate and postgraduate degrees and the 
concept of academic specialization.

The changing role of HE institutions
As to their expectations with respect to the quality and costs of higher education, 
the majority of respondents stated that recognizing the traditional role of HEI as 
the bodies awarding higher education degree and considering their conservatism 
and reluctance to change there was an urgent need to rethink the future role of 
universities in the digital age. The experts mentioned two distinct educational 
roles of HEI: delivering knowledge to their students and certifying the level of 
competences acquired by them. The first role is much influenced by the emergence 
of new formal and informal training opportunities through ICT and will inevitably 
be modified because universities are no longer monopolists in providing access to 
high-quality information and knowledge relevant to the postsecondary education 
sphere. Another role - to verify that students have properly benefited from training 
and passed proper examinations by qualified personnel - most likely will remain 
the core function of the higher education institutions, even though the character 
of the certifications could experience changes in terms of scope, regularity, form of 
education delivery, which will be necessitated by the up-skilling and re-skilling needs 
dictated by the labour market.

With respect to the delivery form, it is expected that the higher education ecosystem 
will be transformed: online distance learning and campus-based learning will merge 
or take over each other functions and the share of online distance learning would be 
growing in the coming years. Many of the experts suggested that a balance should be 
found between online and campus-based learning: the former should include more 
interaction with the tutor, while the latter should include online tutorials. The majority 
of experts are proponents of blended learning. Still there are advocates of face-to-face 
tutorials and skeptics who expected that online distance learning and campus-based 
learning would keep their current functions and remain separate or even become more 
separated.

The future role of teachers and faculty
Since the use of OER/MOOC and ICT has resulted in the shift in higher education 
from providing access to knowledge to providing access to learning, the role of 
teachers is transforming into the role of facilitators of knowledge, guides, mentors, 
e-tutors, and counselors. Some experts even expected that teachers would not 
only deliver or transfer knowledge, but would become “pedagogical engineers”, 
“digital resources designers” and “digital courses designers”. Teaching is expected 
to become a team activity: teachers and other university staff members might 
share roles and tasks in the future. Teaching teams will be interprofessional and 
may incorporate a number of discipline areas or activities that might be more 
challenge-based. Relationships between teachers and students are also expected 
to undergo some change: teachers will collaborate with students, in particular, in 
joint production of educational content. 

Almost all experts indicated an urgent need for retraining of teachers. Future teachers 
should be competent both in their disciplines and technologies. Many respondents 
expressed their concerns about the fact that some teachers are still not digitally literate 
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enough and not motivated to improve their ICT skills, though the new generation of 
teachers is better prepared to the use of ICT in the educational process. Continuous 
training should focus not only on the use of digital resources, but also on production 
of digital content. Teaching staff should be trained to understand technologies, the 
ways of producing digital content and the mechanisms of functionining of ICT devices. 
They should also be instructed to adopt the new pedagogies in relation to digital 
technologies. There are also other reasons for rethinking teacher training, that are 
not immediately connected to technology but to more general considerations which 
are sketched in the UNESCO report “Rethinking Education” (UNESCO, 2015).

This is in line with the considerations of most experts who believed that learning to 
learn using the technologies should be considered as a one of the objectives of higher 
education and lifelong learning. Training of teachers in this field should ensure that 
they would teach their students to learn after they graduate, being able to get new 
skills and master new technologies, when the technologies that are considered to be 
advanced today will become obsolete. 
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Conclusions

By the 2030s we expect that the future higher education sector will go through 
considerable changes and look quite different in terms of the mission and functions of 
higher education institutions, modes of teaching and learning, pedagogical approaches, 
student-teacher relationships and the role of teachers. This study was aimed to provide 
a comprehensive and structured look at the challenges and opportunities brought by 
the use of ICT and open content (OER an MOOC) in higher education and overview the 
visions and expectations of key higher education stakeholders towards the future of 
learning at universities and higher education institutions. 

There is a consensus among the experts about the fact that future mission of higher 
education should be revised due to the transition from traditional societies to ICT-
driven knowledge society and knowledge-based society. The role of higher education 
institutions is to become knowledge centres for the whole society, open lifelong 
learning institutes. It is expected that the character of higher education will become 
less elitist and more open. As to the basic functions, it is suggested that there will 
be a change from content (knowledge) development/provision to content facilitation 
and skill development, which might include joint production of knowledge with 
engagement of students. Universities should fulfil their social contract and have to 
meet the requirements set by the society and by their students, rather than those set 
by themselves. 

As the experts believe that the open content will be an integral part of the teaching 
and learning processes within the next 15 years, the transfer and recognition, as well 
as microcredentialing, of OER/MOOC-based results should become an important 
issue. Other important issues are quality of resources and learning outcomes and 
assessment. Certification system should be revised and assessment procedures should 
be harmonized to support a wider use of open content.

The topics related to future curricula in the context of the above changes are also an 
object of concern for the experts, but their opinions about the necessity, scope and 
pace of their change vary considerably.

The experts repeatedly emphasized the need to nourish personalised learning and 
learner-centered approaches with due account to the change in the needs of learners 
and changing labour market request for skills to prepare students for a new world of 
work where the jobs they were taught to do may not yet exist after their graduation.

Expectations towards the future delivery and instruction mode are related to blended, 
project-based and interactive learning, including the use of social networks for 
educational purposes. 

To conclude, the whole exercise was aimed at contouring and mapping the trends 
and desired futures for higher education with respect to the use of open content and 
recognition of OER/MOOC-based results. It did not attempt to predict the future, but by 
shaping opinions about possible futures it challenged us to consider what may lie ahead. 
The results of the project are meant to raise awareness of higher education stakeholders 
such as policy makers, managers of higher education institutions, academics, researchers 
and students – as well as of all readers interested in social issues. 
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The results of this project may also be used as a base for further surveys and discussion 
on the future of ICT in higher education within the following main topics:

• Prospects of the use of open content in higher education.
• Imagining business models for Education 2030 and business models that would 

promote the use of OER.
• Model scenarios ICT in education for different regions/challenges.
• Future development of the system of credentialing, including the trend to 

unbundle degrees (and content). 
• Control of data (learning analytics and ethics). 
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Annex 1: Questionnaire

The survey organized within the project “Access, Equity and Quality: Envisioning the 
Sustainable Future of Postsecondary Education in a Digital Age” run by the UNESCO 
Institute for Information Technologies in Education is aimed to identify how the 
technological change in relation to the development of the social and economic 
context is changing the learning needs and opportunities as well as the organizational 
and institutional settings of postsecondary education and what are the key implications 
for policy makers in governments, universities, companies and civil society. The main 
topics of the survey are:

• Future curricula and learning context
• Future learning credentials and validation
• Future role of faculty and teachers
• Changing role of HE institutions
• Business models

The questionnaire was tested and discussed with the UNESCO Chairs in ICT in Education 
and during the Global High-Level Policy Forum. We kindly invite you to contribute to 
our project by answering the questions of the survey, which is open online from June 
to October 2015.

General information about the respondent

Please answer several questions to specify your background.

1. What country do you come from?
2. What is the name of the organization that employs you?
3. What is your function?

• Board Member/Advisor on the national level
• Board Member/Advisor of the institution
• Board Member/(Vice) Dean/Advisor of a faculty
• Researcher
• Professor/Teacher
• Other

4. What is your disciplinary background or the discipline of your current/most recent 
academic appointment or affiliation?
• Natural sciences
• Mathematics
• Information Science
• Technology
• Medicine
• Social Sciences
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• Economics
• Humanities
• Arts
• Other, please, specify

5. What kind of organization are you working for?
• Higher education institution
• Other, if so what kind of organization?

6. If you are working for an educational institution, how much of the staff (time) is 
spent for research?
• More than 50% for research
• 20-50% for research
• Less than 20% for research
• No research

7. How many students are registered at your (main) institute?
• Less than 5000
• 5000 – 20 000
• 20 000 – 50 000
• More than 50 000

8. Which disciplines does your (main) institute cover?
• All
• All except for
• Only a limited set

Section 1: Validation and credentialing of learning results and open educational 
resources

The internet offers an overwhelming amount of open educational resources and open digital 
courseware (OCW, MOOC and WIKIs) that cross national borders and may increasingly 
offer alternatives to the present curricula-based focus of higher education. The IITE expert 
meeting concluded that this development may force institutions to rethink the system of 
awarding credits and even revise the concept of locally-bound curricular learning.

1.1. Do you agree that ICT-induced changes force higher education institutions to 
rethink the system of awarding credits and validation of learning results?

• No
• To a small extent
• To some extent
• To a great extent
• Fully

1.2. Please explain your answer

Crucial questions are arising about the need for formal degrees and qualifications when 
knowledge and learning are abundantly available. Other related questions include 
the way in which institutions will accept formal and informal learning credentials 
(such as degree attainment or course completion) from elsewhere and the increasing 
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need for lifelong learning, rather than a single point-in-time, immersive educational 
experience. These issues raise the possibility of a fragmentation (or unbundling) of 
learning activities and credentials, particularly when lifelong learning dimension is 
concerned.

1.3. Do you expect that the future labour market will still require formal higher 
education degrees 15 years from now?

• Completely not
• Far less than now
• Less than now
• The same as now
• More than now

1.4. Comment

1.5. Do you think that higher education institutions will incorporate the contents (Open 
Educational Resources and/or (Massive) Open Online Courses) produced by other 
institutions?

• No
• To a small extent
• To some extent
• To a great extent
• Fully

1.6. Comment

1.7. Do you think that higher education institutions will accept credits awarded via 
Open Educational Resources and/or (Massive) Open Online Courses produced by other 
institutions?

• No
• To a small extent
• To some extent
• To a great extent
• Fully

1.8. Under what conditions would your HEI/university recognize credits from Open 
Educational Resources and/or (Massive) Open Online Courses produced by other 
institutions (please consider the opportunities for formal accreditation, cooperation, etc.)

• If the other institutions are accredited/recognized within a reliable national 
accreditation system

• If the other institutions are accredited/recognized by a reliable international 
(disciplinary) authority

• If my institute has an exchange agreement with the other institutions
• Other, please, specify
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1.9. Do you think that Open Educational Resources and/or (Massive) Open Online 
Courses may lead to fragmentation of accreditation and validation of higher education 
degrees?

• No
• To a small extent
• To some extent
• To a great extent
• Fully

1.10 Comments

Section 2: Questions to Board Members/policy advisors of higher education 
institutions
If you are Board member or policy advisor of a higher education institution or faculty (or 
fulfil similar functions) please answer this section. If not, please go to the next section

2.1. Is your institution planning to contribute or already engaged in development of 
open educational sources for undergraduate students?

• Never
• Not now
• We discuss this
• We have plans
• We are already involved

2.2. Is your HEI/university planning to contribute or already engaged in development 
of open educational resources for postgraduate students?

• Never
• Not now
• We discuss this
• We have plans
• We are already involved

2.3. If so, what percentage of all your institutions undergraduate credits are awarded 
annually with the use of open educational resources produced by your institution?

• 0%
• 0-25%
• 50-75%
• 75-100%

2.4. What percentage of all of your institutions undergraduate credits is awarded 
annually using open educational resources produced by other institutions?

• 0%
• 0-25%
• 50-75%
• 75-100%
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2.5. Will your institution/faculty integrate (accept) open educational resources from 
elsewhere?

• Never
• Not now
• Yes, if the quality is ok
• Yes but only under certain conditions
• Unconditionally

2.6. If you replied “under certain conditions”, please specify the conditions?

• Only from partner with whom we cooperate
• Only when the examination takes place at our HEI/university
• Other

2.7. Are you aware of the enormous amount of other open online resources that 
people use for self-learning (for HE level as well)?

• No
• To a small extent
• To some extent
• To a great extent
• Fully

2.8. Does your HEI/university consider validating the “self-learning” results as 
mentioned above (as part of your curriculum)?

• Never
• Not now
• Perhaps
• Likely
• Yes

2.9. If you replied “perhaps” or “yes” how would you consider validating and accrediting 
these?

• Not at all
• As exemption if a student asks for examination
• As part of the curriculum
• Otherwise

ICT offers many opportunities to provide access to education for people with disabilities. 
Some of these opportunities require little or no additional investments, like distance 
learning for people with mobility problems. Other solutions, like oral provisions for 
blind people and additional visual support for people with hearing impairments may 
require additional investments.

2.10. Do you expect your HEI/university to ensure these special provisions for people 
with disabilities within its mission?

• No
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• To a small extent
• To some extent
• To a great extent
• Fully

Section 3: Curriculum change /Institutional development and teachers
3.1. Future curricula and the expanding formal learning opportunities
Open digital resources and courseware can be used in many locations around the world, 
while ICT opens up the possibilities for international cooperation of learners through 
the internet. These developments create the opportunity for institutions and faculty to 
offer a larger variety of new learning experiences at low cost to their students.

3.1.1. Do you think that curriculum reform is required due to the development of digital 
open courseware and resources?

• No
• To a small extent
• To some extent
• To a great extent
• Fully

3.1.2. Comments

3.1.3. Do you think that special measures are needed for (re)training teaching and 
supporting staff for the use of digital open courseware and resources?

• No
• To a small extent
• To some extent
• To a great extent
• Fully

3.1.4. Comments

3.1.5. Do you believe that online learning will account for a growing share of all learning 
in higher education?

• No
• To a small extent
• To some extent
• To a great extent
• Fully

3.1.6. Comments

3.2. Fast changing contents
Technology (in particular ICT and other technologies) changes our society and economy. 
The amount of available data is increasing enormously along with technologies to 
process and apply the data. Thus, it is increasingly possible to exchange thoughts, 
ideas, information and knowledge across the world and to build networks and shared 
expertise systems that far exceed individual capacities. For example, some experts 
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expect systems like “google translate” to surpass the capabilities of professional 
translators within the coming decades. Such developments suggest that curricula in 
higher education have to change much faster than ever before.

3.2.1. Do you agree with the idea that the fast developing technologies will urge faster 
change of the contents of curricula?

• No
• To a small extent
• To some extent
• To a great extent
• Fully

3.2.2. Comments

3.2.3. If you agree, do you think that these developments urge curriculum reform?

• No reform
• Some reform
• Considerable reform
• A very considerable reform
• Total reform

3.2.4. What kind of curriculum reform is needed regarding the objectives, learning 
methods, and contents?

3.3. Learning to use expanding technological possibilities
Curricula in higher education are focused on the use of advanced technologies that are 
changing at an accelerating pace. These technologies tend to take over more and more 
work that requires high-level cognitive skills that are taught to students. Some experts 
stress therefore the necessity to learn using these expanding technological possibilities 
and to foresee their future development and potential rather than focusing on skills 
that will be obsolete within a foreseeable time scale.

3.3.1. Do you agree with the idea that the “learning to learn using and knowing the 
expanding technological possibilities” is one of the key objectives of higher education?

• No not at all
• To a small extent
• To a reasonable extent
• To a great extent
• Fully

3.3.2. Comments

3.3.3. If you agree, do you think that these developments urge curriculum reform?

• No reform
• Some reform
• Considerable reform
• A very considerable reform
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• Total reform

3.3.4. What kind of curriculum reform do you have in mind thinking about objectives, 
learning methods, and contents?

3.4. Changing role of higher education institutions

3.4.1. Does the reform under (3.1, 3.2 and or 3.3) have an impact on the role of 
institutions and teachers?

• None
• Some impact
• Large impact
• Complete change of roles

3.4.2. If so, how will the role and skills needed for future teachers change?

3.4.3. How will the role of faculty and educational teams, etc. change?

3.4.4. Can you describe your vision on how the role will change and which special 
provisions are needed?

3.5. Future role of institutions and faculty
Due to the fact that ICT is changing the society and economy, as well as the way the 
(new) knowledge is created and learned, the experts foresee that institutions will 
have to reflect on their role in the societal and economic ecosystem changed by ICT. 
Possible different roles might include basic knowledge creation (incorporating new 
ways of knowledge creation), elite education, translation and creation of knowledge 
for regional development, and mass education. Another possibility is that institutions 
will specialize in either open distance education or campus-based learning.

3.5.1. How do you see the further development and role of open distance learning 
institutions (ODL) and that of regional and/or campus-based universities and higher 
education institutions (CBL) in your country?

• Both will specialize more and more
• They will both stay developing in their own role
• Both will take over each others functions
• They will merge more and more
• They will completely merge

3.5.2. Which statement is true for your country?

• ODL will grow faster than CBL
• ODL and CBL will grow at the same pace
• CBL will grow faster than ODL

3.5.3. What are the main reasons for this?

3.5.4. Do you agree with the idea that higher education institutions will have to reflect 
on their role in the fast developing ICT-driven society and economy?

• Not at all
• To a small extent
• To a reasonable extent
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• To a great extent
• Fully

3.5.5. If you agree please explain what kind of role changes for institutions you expect 
in general?

3.5.6. What kind of role changes you expect for you own institution (if applicable)?

3.6. Business models / access and quality
ICT provides the possibility to offer education over large distances and even throughout 
the world in different language areas. Some developers offer courses (MOOC) for free 
or reduced prices to an enormous audience (but often with very low completion rates)? 
In the meantime there is an enormous difference in the prices that students have to 
pay for education around the world.

3.6.1. Do you expect the average inflation-corrected costs for the production of higher 
education learning materials in your country to?

• Rise enormously
• Rise somewhat
• Stay the same
• Diminish somewhat
• Diminish substantially

3.6.2. Do you expect the average inflation-corrected demand price for higher education 
in your country?

• Rise enormously
• Rise somewhat
• Stay the same
• Diminish somewhat
• Diminish substantially

3.6.3. How do you expect the quality of higher education to change in your country?

• Rise enormously
• Rise somewhat
• Stay the same
• Diminish somewhat
• Diminish substantially

ICT for education of people with disabilities sometimes require additional investments, 
for instance, oral provisions for people with visual impairments and additional visual 
support for deaf.

3.6.4. Who do you think should pay for this?

• The HE institutes themselves
• Governments
• Charity funds
• The clients themselves
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Annex 2: Geographical Distribution 
of Respondents

Afghanistan 1
Australia 19
Austria 1
Azerbaijan 4
Bangladesh 1
Belarus 1
Botswana 1
Brazil 5
Bulgaria 2
Cameroon 1
Canada 1
China 3
Cuba 1
Cyprus 1
Czech Republic 1
Ethiopia 1
Fiji 5
Finland 1
France 7
Germany 3
Greece 1
Hungary 2
India 3
Indonesia 1
Iran (Islamic Republic of) 1
Ireland 2
Israel 4
Italy 3
Kuwait 1
Lithuania 1
Malaysia 2
Mali 1
Mongolia 1
Netherlands 11
New Zealand 4
Nigeria 1
Norway 1
Pakistan 1
Republic of Korea 1
Republic of Moldova 1
Russian Federation 5
Saudi Arabia 1
Slovenia 1
South Africa 10
Spain 6
Sri Lanka 1
Tajikistan 1
Trinidad and Tobago 1
Turkey 2
United Kingdom of Great Britain and Northern Ireland 4
United States of America 10
Uzbekistan 1
Zimbabwe 1
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