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IS TECHNOLOGY TRANSFORMING HIGHER EDUCATION? EVIDENCE AND POLICY 
IMPLICATIONS 

Francesc Pedró1 

It would be an impossible task to find a higher education institution not claiming to be doing its best 
to benefit from the opportunities offered by information and communication technologies. This 
contribution examines the broad policy lines along which higher education institutions have been dealing 
with technology adoption. Particular attention is given to the strategies devoted to foster technology 
adoption in course teaching. Contrarily to the common assumption of teachers being reluctant to this, there 
appears to be that the degree of use in teaching is higher than the fact of their being digital migrants2 would 
suggest. Finally, the issue of country differences in this domain is analysed by bringing into the picture the 
relevance of the prevalent teaching methods that are embedded into national traditions of higher education. 

The demand side: Coping with a new generation of digitally empowered students 

Technology is an integral part of the lives of today’s students in higher education. It is often claimed 
that the current cohorts of students are so adept at digital technologies that their lifestyles are, as a matter 
of fact, determined by the use they make of these technologies in areas such as personal communication, 
entertainment, and social interaction. In many developed countries this is not so surprising as it applies also 
to a growing percentage of the adult population. 

The discussions about the implications of this phenomenon for higher education have been already 
taking place for some time. Powerful and suggesting images, like the “digital natives” or the “new 
millennium learners”, have emerged to evoke and summarise in an intuitive form a given set of 
expectations about today’s learners. Whether or not this level of technology adoption or dependence is 
having an impact on the way students in higher education manage knowledge and learn, and therefore on 
their expectations about teaching and learning has been subject to discussion. Such a discussion has often 
derived into an irreconcilable confrontation between the advocates of educational change and those who 
look at technology in teaching merely as a tool to do better what higher education teachers have already 
being doing quite well for decades, if not centuries – and it works. The former see in the new generations 
of technology-adept students an opportunity to radically transform teaching and learning in higher 
education. The latter claim that technology should be used to enhance current practices and that the level of 
technology adoption should be a function of two criteria: convenience and productivity. 

Nevertheless, rarely are these discussions backed by empirical evidence. There are many works about 
this topic, which can be seen as stimulating and challenging essays that expand the horizon of the debates. 

                                                      
1 . Division for Teachers and Higher Education at UNESCO (Paris). 

2 . The distinction between digital natives and digital migrants was introduced by Prensky (2001a) to suggest 
the difference between the generations which have always seen digital media surrounding them and those 
who haven’t, but have migrated by adopting them while being adults. Generationally most teachers can be 
expected to be digital migrants.  
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However, they often fail to provide the empirical evidence that could contribute to inform the policy debate 
at institutional level and even teachers’ individual decisions about technology adoption in teaching.  

The existing evidence suggests a mixed and far more complex picture than it is often presented in 
most of the well-known essays about this topic. To begin with, although an increasing percentage of 
students can be said to be adept in technology, it is misleading to consider all of them to be equally new 
millennium learners. As it happens with learning styles, there are different student profiles regarding 
technology adoption and uses, and in many respects clear digital divides still exist. The use of concepts 
such as the new millennium learners can be helpful in so far as it evokes a clear and powerful image, but 
misleading if used as a cliché or stereotype. For the purposes of improving teaching and learning in higher 
education, the diversity of students and situations matters most.  

Secondly, there is not enough empirical evidence yet to support that students’ dependence on 
technology is transforming the way in which they learn, their social values and lifestyles, and finally their 
expectations about teaching and learning in higher education. In particular, students’ attitudes towards 
technology use in teaching and learning appear to be far from what many would like to emerge as the 
dominant patterns. Rather, students tend to be far more reluctant in this respect than the image of the new 
millennium learner would suggest. Most of them do not want technology to bring a radical transformation 
in teaching and learning, but would like to benefit more from their added convenience and increased 
productivity gains in academic work. The reasons for such reluctance might be related to the uncertainty, 
disruptiveness and discomfort that discrete technology-based innovations may cause to them.  

While higher education institutions and teachers are increasingly adopting technology in teaching, 
there is an urgent need to address this issue in a systemic way. This means to identify what policies and 
practices can best suit the objective of providing students with a rich learning environment while 
improving their satisfaction and boosting learning gains. More has to be done to improve the knowledge 
base about technology use in higher education so as to inform the debates. This requires not only more 
experimental research but also increased efforts to disseminate better existing findings and to avoid the 
reinvention of the wheel. Activities intended to train and support teachers for course adoption of 
technology should be based on validated effective practices.  

The supply side: Technology adoption by higher education institutions 

The basic goals higher education institutions pursue when adopting ICT-enabled learning platforms 
usually refer to (Pedró, 2003): a) the revision of the institution’s organizational culture as to adapt its 
identity, mission and vision to the changing needs of society, economy, and politics; b) the facilitation of 
communication among all the members of the university community; c) the improvement of access to 
managerial applications and university services; and d) the provision of a quality learning experience to 
students. 

This is actually happening in four main domains: 

 Institutional PR on the Internet is a must. Higher education institutions have been setting up 
institutional websites and portals not only to better communicate but also to attract interest and 
attention from prospective students; 

 Management, administration and funding are clearly the areas where higher education 
institutions, as large organizations, have been investing more in terms of technologies, since the 
return is clear and apparent. 
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 Research has also been benefitting from the widespread use of digital information, both for 
dissemination and for access to relevant literature and findings. University libraries have actually 
changed to a digital mode where cataloguing and stocking is less relevant and frequent than 
organizing information and assisting users in their searches. 

 Teaching and learning seem to be the less explored areas and those where the returns of the 
investments are less clear. By now it is likely that almost every higher education institution has 
set up a learning management platform, be that commercial or open source. 

The issues and developments related to the latter are analysed below. 

Universities seem to have made impressive progress in all these domains, with the exception of the 
teaching and learning. In a European survey of universities it was found that already in 2004 that 9 out of 
10 European universities had intranets, primarily being used to make administrative information available, 
such as grades, examination schedules or course-related information like curricula, work plans or 
assignments (PLS Ramboll Management, 2004). However, the use of intranets to provide interactive 
digital services such as online courses and examination registration was not particularly common, with 
only 5 out of 10 European universities making it available for either some or all courses. The study clearly 
showed that the general level of integration of technology in teaching had increased greatly, with three out 
of four universities experiencing a high level of increase in this regard. However, considerable variation 
exists in this area. Most universities were still at the stage where the use of technology consists of treating 
the computer as a sophisticated typewriter and as a means of facilitating communication via traditional 
pedagogy and didactics in the actual teaching situation, e.g. through the use of presentation programs, 
databases or simulation modules.  

Institutional policies and developments regarding technology in teaching 

In the particular domain of teaching and learning higher education institutions have been struggling 
for some years to provide the adequate conditions to cope not only with the technology requirements of 
some disciplines, both in the scientific and professional domain, but also with what has been taken 
increasingly as a customer demand for an increased availability and use of technology in campus as well as 
online.  

Looking backwards it is easy to see that higher education institutions have followed a similar path to 
the integration of technology into teaching. Broadly speaking, there are a number of pathways which can 
be seen repeatedly here and there, and most often run in parallel: 

 Infrastructures and access; 

 Classroom equipments; 

 Virtual learning environments; 

 Student support; 

 Teacher training and support; and 

 Digital contents and resources. 

To provide the necessary infrastructures and grant access is a prerequisite for all the rest. The policies 
regarding access seem to have evolved from an initial phase where access points were available only in the 
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then considered to be suitable spaces, such as the libraries and dedicated computer rooms or labs for public 
access, to another phase intended to promote access under the anytime, anywhere formula either by cable 
of Wi-Fi networks, assuming that students have access to a personal computer at home or simply carry 
with them a laptop all the time.  

A second line of investment has focused on classroom equipment, assuming that teachers would need 
access to a computer and a projector to present their lesson materials, mostly slides. Increasingly the 
concept of classroom equipment has included also a connection to the university network and to the 
Internet. A number of institutions are currently experimenting with interactive whiteboards and introducing 
them as a more sophisticated extension. 

A third line emphasises the opportunities created by virtual learning environments, which in some 
cases were initiated merely for e-learning purposes but are increasingly considered nowadays part of the 
standard set of learning tools that every university student should have. Virtual learning environments, 
digital campuses, e-learning platforms, learning management systems are proliferating here and there, with 
different options which include: self-developed platforms and applications, commercial products, and 
increasingly open source solutions. Even when the latter is preferred there are important costs attached to 
them, in terms of connectivity to existing institutional databases and applications, and support. On the 
whole, the idea is to facilitate every student with an anytime, anywhere intranet where it is possible to deal 
with administrative issues, university services of all kinds and, of course, access to course materials, digital 
resources and some tutorial or instructional support. Already in 2003 these kind of intranets were so 
popular than only 14% of the students in eight different European universities had never used them 
(Flather & Huggins, 2004). In parallel to this, many institutions have explored the domain of distance 
education by way of incorporating e-learning activities and programs to enhance their outreach, with a 
clear expectation of maximising the benefits in a highly competitive market that has become increasingly 
globalised. In many respects, however, the initial hype gave rise to a more selective approach (Centre for 
Educational Research and Development (CERI), 2005) which resulted in many institutions having to revise 
their strategies (Bray, Harris, & Major, 2007). 

As a consequence of all these investments, higher education institutions have had to expand the 
availability of technical support also to students, which was not available beforehand. In many cases, this 
increased need for support, which is not only technical but also related to use, has implied the 
consolidation of the existing university libraries and IT services into one unified support service which can 
cope both with technical problems and requests for tutorial assistance, often being supplied by more 
experienced peer students. 

One of the most difficult issues has been teacher training and support. Although the tools for helping 
academic staff to grasp the opportunities to improve the quality of teaching being offered by technology 
have been always at hand, ranging from self-paced training materials to peer training and support, the 
crucial issue has been how to create the adequate incentives for real use in classrooms and outside, through 
the virtual platforms. 

Finally there is the issue of digital contents, usually small pieces or chunks of information that can be 
of use when teachers build their own digital study materials or courses (Van der Wende & Van de Ven, 
2003). In this respect, there is an increasing trend, if not a whole movement, in favour of the production 
and use of open educational resources whose nature seems to be, according to their advocates, not only 
more suited to the collegial nature of university teaching but fit better into the principle that access to 
knowledge should be democratised (Centre for Educational Research and Development (CERI), 2007).  
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Teachers’ response 

It may well be true that when it comes to technology adoption in teaching in many countries the 
progress made at university level clearly outperforms the realizations made in the lower levels of the 
education system3. Not only are university students increasingly using technology in their capacity as 
students to find and collect relevant information, to process it and to transform it into knowledge, but their 
instructors also seem to keep up to the promises in doing their best to incorporate technology to facilitate if 
not learning at least a number of activities that surround it, such as for instance access to study materials, 
course notes, guidelines for coursework, recommended reading lists and the like.  

As a matter of fact, the assumption that most teachers in higher education are digital immigrants 
might be true only on the basis of their age, but certainly not regarding their technology skills and 
competences. For a number of reasons, including the important role that research plays in academic 
development, which increasingly requires a mastery of technological tools such as digital databases and 
libraries, most academics may have a quite impressive attachment to technology although not necessarily 
to do the same that their students do. It is important to realize that when compared to primary and 
secondary school teachers, higher education teachers tend to be well equipped and behave as heavy users 
of technology. Interestingly, the Europaeum survey found that in 2003 staff were more frequently 
networked to from home than students, 83% possessing access to email from home, and 52% having direct 
access to the university campus intranet at home. Needless to add, ownership of computers by staff was 
very high (95%), with 91% reporting that they use email to communicate with academic colleagues, 86% 
with administrative staff, 78% with students, and 78% with friends. One out of two staff report regular 
accessing of the campus intranet while almost 10% claim that they never access this part of the network. 
Of course, all this might be the outcome of their careers being so attached to research, and thus to 
technology to access sources and process information, and probably less as an implication of their teaching 
and learning assumptions –although it may well be the case as well. A very recent Australian survey 
(Education Network Australia, 2008) found out that 90% of higher education teachers considered the 
Internet as very important for their work and, interestingly enough, it was not only for research purposes 
but also for improving teaching and learning opportunities and resources for students, as the figure below 
shows. 

                                                      
3 . Although this appears to be a bold statement, it is important to note that the level of granularity of data 

regarding technology adoption and use in teaching in higher education is, at least in a number of OECD 
countries, extremely high in comparison to the equivalent in the schools sector, for which such a level of 
detail does not exist at all. The different level of data availability is thus a clear indication of the degree of 
interest in the issue. 
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Figure 1.  Percentage of higher education teachers who use the Internet for specific tasks 

Australia, 2008 
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Source : Edna, 2008. 

When it comes to the most frequently used online services, the profile of Australian higher education 
teachers shows precisely the combination of three different activities: research-oriented activities 
(searching subject or discipline databases), teaching-oriented activities, and activities related to community 
life. Clearly, the most frequently used application is a search engine, but immediately after this it comes 
the university’s learning management system, which gives an indication of the impact of technology on 
teaching and learning. Certainly, some of the applications can be said to serve multiple purposes (e.g. a 
search engine), but the reference made to digital learning objects (mentioned by 10% of the teaching staff) 
is an additional indication of the importance of the digital dimension in teaching and learning in higher 
education. 
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Figure 2.  Most frequently used online services by higher education teachers 

Australia, 2008 
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Source : Edna, 2008. 

As it was said when describing the different profiles of university students, it is clear that not all 
university instructors are eager to adopt technology in their teaching. The Europaeum survey (Flather & 
Huggins, 2004) found three types of them: 

 enthusiasts (12%) who claim to spend three or more hours a week publishing online course 
materials while the majority of staff (58%) spend one hour or less undertaking this;  

 pragmatists who see the value for both students and staff and feel reasonably comfortable with 
increasing use; and  

 skeptics (17%) who still have a reluctance, and some even antipathy, to them.  

The actual applications and uses of technology by teachers in higher education may not be all 
impressive innovations. Rather, it appears to be that “faculty have typically used advances in information 
technology either to automate conventional forms of instruction or to make small steps in expanding the 
range of communicative and experiential patterns we accommodate” (Dede, 2007). In so doing they are 
trying to replicate the productivity gains that they have obtained from an intensive use of technology in 
their research and managerial tasks, as well as the accompanying convenience and commodity.  

Differences across countries  

 It may be taken for granted that not all universities or countries have implemented these 
developments equally at the same speed. In particular there seems to be a clear gap between the majority of 
higher education teachers in continental Europe and in Anglo-Saxon countries, where developments have 
been faster and pioneering in many different ways.  
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When comparing for instance the above-mentioned profiles with the ones emerging from a recent 
Australian survey (Education Network Australia, 2008), it becomes clear that the majority of Australian 
higher education teachers are convinced that they already possess the ICT capabilities required to 
transform practice, especially by means of introducing new ways of engaging students (29%) or are 
proficient and confident in the use of ICT to support learning out (37%) – only one-fourth of Australian 
higher education teachers consider themselves either with foundation or emergent ICT capabilities to 
support teaching and learning. Roughly two-thirds of Australian higher education teachers use frequently 
learning management systems, which compares badly to an equivalent one-fifth in European universities. 
Similarly, a pioneering work, drawing on an international survey, conducted by Collis & van der Wende 
(2002), tried to establish some kind of ranking of countries regarding the use of technology in higher 
education. According to them countries like Australia, the United Kingdom and the Netherlands would 
rank higher in comparison to Germany or Norway4.  

There are four main reasons for this gap between continental European and Anglo-Saxon universities, 
related to the technological context, the investing capacity of institutions, competence and predominant 
approaches to teaching and learning.  

First, the technological context of the country matters a lot. To what extent prospective students, their 
families, and the firms they work for have easy access to ubiquitous technologies, or even depend on them 
for a number of goals, can certainly contribute to explain why some university systems may find it really 
more imperative to invest in technology for user-related purposes. It is simply a reflection of how society, 
and therefore teachers and prospective students, expects technology to be used. Although it would be very 
interesting to try to investigate the correlation between level of technology use in university teaching and 
digital literacy of the general population, lack of data prevent from doing it. However, a representative 
survey conducted some years ago in the European Union member countries (15 countries at the time of the 
survey), Switzerland, and the United States revealed clearly that the overall situation in terms of digital 
literacy5 was dramatically different in the latter, as well as in the United Kingdom and Denmark – this one 
showing an index three times higher than the lowest in an European Union member country, i.e. Portugal 
(Danish Technological Institute, 2003). Figure 5.12 also shows that on average the level of digital literacy 
of the population in the United States is almost double the one in the European Union6. 

                                                      
4 . However, the ranking exercise was drawing on the responses to a survey, mostly by higher education 

teachers and not by an analysis of objective data or indicators. 

5 . For the construction of the indicator, digital literacy results of the measurement of competencies, indicated 
by ability to use the Internet for, four different areas: a) communicating with others; b) obtaining (or 
downloading) and installing software on a computer; c) questioning the source of information search on the 
Internet, and d) searching for the required information. 

6 . A parallel exercise was done by the Economist Intelligence Unit (The Economist Intelligence Unit, 2003), 
leading also to similar results in terms of country e-learning readiness, with the United States at the top of 
the ranking, closely followed by the United Kingdom. 
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Figure 3. COQS Index of digital literacy of the general population 

European Union, Switzerland, and the United States, 2002 

 

Source : Sibis, 2002 GPS Base. 

Second, there is an important cost attached to investments in technology and the rates of expenditure 
per student, and inevitably the fees, if any, are quite different. The investment capacity of many continental 
European universities depends heavily on direct State support, whose political priorities in higher 
education might be more focused on research than on improving teaching7. In the Australian survey of 
higher education teachers the main reason given for not using technology to its full potential (30%) was 
poor infrastructure, bandwidth, equipment reliability and access, so they are actually ready to do more than 
the current infrastructure allows them to do. In some countries governments have contributed to the 
development of a national strategy regarding the use of technology and the promotion of e-learning in the 
university sector, such as in Austria, Finland, France, Germany, Greece, Luxembourg and Portugal, while 
others have no such strategies or have them integrated into wider ones (PLS Ramboll Management, 2004). 
The priority and attention given to technology integration and e-learning which exists at the central level 
(i.e. among either the national ministries or the regional authorities) is an important driver. This can be 
mediated via national institutions or nationally supported programmes. National institutions like JISC in 
the UK and the SURF Foundation in the Netherlands, and national programmes such as the UKeU and the 
Campus Numérique in France, have played a very important role in co-ordinating and initiating large-scale 
projects that the universities cannot undertake on their own. Also some countries like Finland, France, 
Sweden, or the United Kingdom decided to create their own national virtual universities, which not always 
succeeded (Garrett, 2004). 

Third, continental European universities do not compete to attract students in the same ways that 
American universities, for instance, do. The residential campus experience is far from being as frequent in 
continental Europe as it is in Anglo-Saxon countries and therefore European higher education institutions 
might be not so inclined to offer the same range of technological facilities that can be found in other 
                                                      
7. In a pioneering dissertation, Boezerooij (2006) suggested that there are both external and internal 

contingencies that can help to explain which kind of strategy on the use of e-learning higher education 
institutions are adopting. Interestingly enough the two above mentioned factors, the technological context 
and the investing capacity of institutions, ranked very high in her empirical analysis. 
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countries, or at least haven’t been so quick in equipping their campus with the technological facilities that 
they figure out that students are requesting. In universities with a higher residential population, it might 
well be that study and recreation often blend in together as overlapping time. This different approach to 
technology according to the residential or commuting nature of the campus is clearly seen in a comparison 
between American students in a residential campus and Australian students in a city campus, which found 
that although in terms of technology ownership they were quite similar, the patterns of use were 
completely different, with American students devoting far more time to entertainment and communication, 
and particularly to social applications such as MySpace or Facebook (Adams, Banks, Chase, & Herrod, 
2007). Similarly, technology requirements of European students might on the whole be very different from 
their American counterparts. A survey conducted in eight European universities from the Czech Republic, 
France, Germany, Italy, the Netherlands and the United Kingdom, throughout 2003 concluded that 
European prospective students do not consider the importance of ICTs in their choice of either university 
or course (Flather & Huggins, 2004). More recent data from the United Kingdom regarding prospective 
university students unveiled that half of them had looked or asked about the technology facilities provided 
by the universities of their choice (Ipsos Mori, 2007), but a majority of the students did not consider this to 
be a critical aspect. So, in fact, technological facilities for general use do not act as an incentive to attract 
students as they probably do in the United States.  

Finally, despite the efforts made so far under the framework of the Bologna process, the fact is that 
the predominant approach to teaching and learning in continental European universities seems to be much 
more depending on lecturing than on interaction. This difference in approach might be the result of 
different factors, ranging from larger classroom sizes or of a teaching paradigm that stresses less the 
importance of teacher communication and didactic skills, or of the combination of these factors altogether. 

Conclusions and a look ahead 

From the confrontation between the prevalent assumptions about higher education students as new 
millennium learners and empirical evidence four key messages emerge. These regard both students and 
teachers: 

 Students in higher education are heavy users of digital media, so in that respect they can be 
conceptualised as a generation of new millennium learners. However, there is a variety of student 
profiles when it comes to the intensity of attachment to technology or the variety of uses. All of 
them are already in higher education institutions and it would be inappropriate to develop policies 
considering just one of the different profiles. 

 Students want technology to improve teaching and learning, not to change it radically. They 
value technology adoption in teaching and learning provided that it improves convenience and 
productivity in academic and course work. Teachers’ perception of students’ expectations 
regarding learning tend to overestimate the degree of affection to course adoption of technology. 
In this respect that the image of the new millennium learners goes far beyond what the reality of 
today’s students’ expectations is. There are no indications that this will change in the short run. 

 Teachers in higher education are far from being digital immigrants. The adoption of 
technology has contributed to transform academic work and, slowly than in other areas such as 
research, is clearly taking place in course instruction. It may well be that the actual use of 
technology in teaching in higher education clearly outperforms the equivalent in the schools 
sector in most developed countries. And the gap in technology adoption between students and 
teachers in higher education is much more reduced than the equivalent in schools. 
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 Teachers often take incorrectly for granted that the familiarity of students with technology 
makes them automatically savvy in information and communication skills. This is evident as 
plagiarism is the most exacerbated indication of the lack of adequate education in this domain. 
Although higher education institutions can do a lot to educate for the 21st century skills in the 
respect of the academic values, previous education counts probably more. 

From an institutional perspective a couple of questions emerge inevitably: What will the future bring? 
How should higher education institutions prepare for that future? 

If anything is clear is that technology will continue to evolve as fast as it has done in the past decade, 
if not more. Digital devices that are considered to be indispensable by today’s higher education students 
were not accessible to a majority of them only five years ago, if not less. As a number of reports outline 
(Johnson, Levine, & Smith, 2009), the future will bring also new applications and environments that may 
have, once again, an impact on the way young people communicate, get entertained, socialize, and deal 
with their coursework.  

It is unclear however if the new technology developments will transform students’ learning 
expectations and demands. Drawing on the past years, a prudent approach would be to state that a certain 
evolution will take place, particularly if the experiences with technology in the previous school years 
contribute to raise students’ awareness of the opportunities of improved learning processes and outcomes. 
In the absence of previous successful experiences, an important level of reluctance will remain. 

Until now higher education institutions have done a lot to support technology adoption in teaching, 
with important investments in infrastructure as well as in services both for students and teachers. They 
have to keep up with emerging technology developments, equipment and applications, and contribute to 
support innovations intended to explore the value and possible benefits of adoption for teaching. 

Institutions have to invest in empirical research to elucidate in which ways technology can provide 
more than convenience and productivity, in particular learning benefits either by providing a more 
rewarding experience or better learning outcomes, or both at the same time. As Dede (2007, p. 4) has 
already outlined, one starting point for fruitfully locating technology in higher education pedagogy is to 
observe how students are using technology in other aspects of their lives, “sifting out the dross of 
behaviors adopted just because they are novel and stylish from the ore of transformational approaches to 
creating, sharing, and mastering knowledge”. What is at least as important as the research effort is the 
ability to share the results in fora where they can be translated into recommendations for better practice. 
This should not be an individual task, but a commitment of the whole academic community. 

Finally, no one can predict now how the teaching and learning experience in higher education will be 
in a decade. The recent evolution shows that whatever has taken place has been the result of the dialogue 
between students who master digital media but have quite prudent expectations about their use in teaching, 
and teachers who want to extend the benefits of convenience and academic productivity brought about by 
technology to enrich their teaching responsibility. It is in the best interest of higher education institutions to 
nurture with accompanying measures and incentives this ongoing dialogue. It should remain as open as the 
future usually is.  
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