
© 2009 Old City Publishing, Inc.
Published by license under the OCP Science imprint,

a member of the Old City Publishing Group

Tech., Inst., Cognition and Learning, Vol. 6, pp. 253–271
Reprints available directly from the publisher
Photocopying permitted by license only

*Corresponding author: D.M.Andone@brighton.ac.uk

253

Developing a Desirable Learning 
Environment for Digital Students

Diana anDone*, Jon Dron anD Lyn Pemberton

University of Brighton, Lewes Road, BN2 4GJ, Brighton, UK
E-mail: Jon.Dron@brighton.ac.uk; L.Pemberton@brighton.ac.uk 

Recent years have seen a new generation of ‘digital students’ emerging in the 
developed world. Digital students are young adults who have grown up with 
digital technologies integrated as an everyday feature of their lives. Digital 
students use technology differently from previous generations of students, flu-
idly and often simultaneously using instant messengers, mobile phones, the 
Web, MP3 players, online games and more. A study performed in a UK uni-
versity was designed to analyse the use of new technologies, especially of 
social software, by digital students. The methods used are based on measures 
of desirability. The study is part of a research project which is investigating 
how the development of the eLearning spaces might be informed by digital 
students’ attitudes. It was the first step taken towards the development and 
evaluation of a new learning environment for digital students.
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1 INTRODUCTION

The last quarter-century has seen the digitization of virtually all aspects of life 
- something Negroponte has called the “change of atoms into bits and pixels” 
(Negroponte, 1996). However, for the generation born after 1980 the digital world 
is even more present and pervasive than for the rest of us: for them it is the only 
world they know. They are the ‘digital’ or ‘Net’ Generation (Tapscott, 1998): 
children or teenagers who have lived all their lives in a changing but (from their 
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perspective) a predominantly digital world. Significantly, most students in higher 
education now belong to this group. We have identified these students as a special 
group due to a range of shared characteristics (Andone, Boyne, Dron, & Pember-
ton, 2005a) and we consider that this community has different learning habits 
from students of previous generations.

The article of faith that underpins our work is that technology makes it possi-
ble to design learning situations that actively engage and guide learners while 
allowing them to choose their approach to learning and organize their knowledge 
outcomes. This conceptualization of the learning environment allows learners to 
make the transition from learning in a physical space such as the lab or lecture 
theatre, to learning in a student-centred learning environment in cyberspace. 
Technology can change the educational setting from the physical to the virtual. 
Virtual spaces may be in constant flux: they can be instantaneous, deliberate, 
mobile, synchronous and asynchronous. The student’s relationship with virtual 
space can shift rapidly and they may co-exist in several spaces at a time. These 
virtual spaces can play a bigger role in all aspects of higher education through the 
use and integration of technology (laptops, handhelds, mobile phones) and com-
munication (wiki, blogs, SMS, podcasting, etc).

The study described here is a piece of design-based research that forms part of 
a larger project to investigate the relationship between students and their elec-
tronic learning environments, and in particular, how adaptable and adaptive 
eLearning spaces influence and are influenced by the new student generation’s 
learning attitudes. The final target of our research and also of this study is to con-
struct and test an eLearning environment targeted at digital students’ needs, based 
on the assumption of an ‘ecology’ of learning (Seely Brown & Duguid, 2000) of 
which the pieces we build and supply are only a part.

The overall research methodology adopted in this research comes from the 
dialectical version of user-centred design, called socio-cognitive engineering, first 
proposed by Sharples et al (2002) for designing human-centred technology, and 
used by several others in recent years, especially in learner-centered mobile learning 
technologies (Vavoula, 2004; Fallahkhair, Pemberton, & Griffiths, 2005). We 
adapted the Sharples methodology with a multi-methods approach (Blaxter, Hughes, 
& Tight, 1998) leading to a project methodology which is mainly represented by the 
analysis stage (user studies, questionnaires, etc) and design stage (scenarios, proto-
types, testing) (Andone, Dron, & Pemberton, 2006). In earlier phases of our research, 
we investigated and tried to understand the characteristics of digital students, 
together with the theories and technologies used in adaptable and adaptive learning 
environments, which we brought together in the development of an enhanced Learn-
ing Management Ecology, the subject of the evaluation study reported here.
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In this paper we will set the context by describing the findings that led to the 
development of our Learning Management Ecology. The main part of the paper 
will describe the results of the evaluation of that system, followed by a discussion 
and conclusions exploring the implications and ramifications of our findings.

2 BaCkgROUND: FINDINgS FROm EaRLIER STUDIES ON 
DIgITaL STUDENTS’ ChaRaCTERISTICS

In an attempt to define the digital students’ characteristics the authors have 
run a number of studies including an online questionnaire, focus groups, observa-
tions and interviews in 2004, 2005 and 2006. The purpose of the studies was to 
identify the need for and to inform the development of systems appropriate to 
such students’ needs. The full results of these early studies are presented in 
Andone, Boyne, Dron, & Pemberton (2005b), and Andone, Dron, Boyne, & Pem-
berton, (2006a) but we summarise some of the findings here, along with refer-
ences to other literature in the field, in order to provide a background to the study 
presented here.

2.2 The Digital Student
From our research perspective, ‘digital students’ are defined as young adult 

students who have grown up with active participation in technology as an every-
day feature of their lives. Among the characteristics that define digital students 
are that they take the availability of email, instant messaging and text messaging 
for granted, and assume unlimited online resources. The digital world has had a 
significant impact on their habits and behaviour (Barone, 2003). They tend to use 
the Internet to search both for formal educational purposes and for information 
about their hobbies and interests. They use SMS (mobile text messaging) exten-
sively for contacting their friends and colleagues, as well as IM (instant messag-
ing). Our results show that the use of multiple media and technologies is directly 
connected to their use in informal education, home and entertainment (Andone, 
Dron, Boyne, & Pemberton, 2006c).

Treating the Internet and mobile phones as everyday tools means that collabora-
tion is an area of great potential for digital students and they make extensive use of 
“virtual study groups” (Jones & Madden, 2002). These groups can be synchronous 
or asynchronous but the ‘feeling’ is of instant communication. This has led to a 
continuous need for instant feedback which is also found in their learning attitudes. 
Despite the traditionally restrictive educational settings in which they often have to 
function, today’s students perceive their learning environments as boundless.
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Digital students use the Internet for research, collaboration with other 
students, and as a resource for information passed on to them by other students 
or teachers. They expect to try things rather than hear about them. They want 
to learn by doing (Tapscott, 1998). They prefer being involved in subject-
related activity, problem solving and simulation, so they have an interest in 
developing real projects and learning by doing, discovering (Papert,1996) or 
from practice.

The mobile phone is perceived by all the students we have studied as a familiar 
and informal tool. An obvious question then is whether this tool will be accepted 
by students for educational purposes. Synchronous communication is preferred 
when students contact one another, while for educational contacts with their 
teachers the asynchronous model is preferred. As text messaging sits to some 
extent between synchronous and asynchronous communication, SMS is increas-
ingly becoming the preferred communication tool because of its users’ need for 
instant response and feedback. Students’ ability to select the ‘right’ communica-
tion tool for different purposes also shows their need for control and the develop-
ment of independent skills.

Students have very specific needs and expectations from their learning envi-
ronments. They enjoy enhanced interactivity and connectivity with others, and 
expect to learn in groups that may be physical or virtual. Students show enthusi-
asm for direct participation and control over certain aspects of the educational 
process, such as personalized delivery and the need for instant feedback.

2.2 Implications for Learning Environment Design
A large number of desirable attributes for e-learning environment have 

emerged from our research and that of others, some of them contradictory. For 
instance, while participants generally want to have ‘things coming to them’ in a 
‘rapid, fast way’, receiving un-requested learning objects disturbs them. From 
our findings it was clear to us that no single approach would be likely to satisfy 
all requirements, and an e-learning environment for digital student will need to 
use complementary methods and technologies, leaving the choice of the ‘right 
one’ to the student. The results were correlated with other research (Beasley, 
2004; Dillman, 2000; Eurostat, 2003, 2004; Livingstone & Bovill, 2001; 
Oblinger & Oblinger, 2005; Rettie, 2002; Woods, 2002). The digital student 
needs a variety of technologies to choose from, with an emphasis on those that 
provide a) instantaneity and b) control over the environment. Students want to 
be able to choose what to do and when, and they are demanding it ‘now’. With 
this in mind, we set about designing and constructing a system to match those 
needs.
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2.3 Design Phase
Following the survey, focus groups and associated interviews described ear-

lier, we used scenario-based design methods (Carroll, 2000) to develop a scenario 
for an eLearning space. DImPLE (Digital Internet and mobile Phone eLearn-
ing Environment), was that learning scenario, a description of the progress of 
the learning situation intended to test the appropriateness of a specific theory, 
formulated a priori as an abstract scenario (Andone, Dron, & Pemberton, 2006b). 
Two focus groups were run in March 2005 in Romania and UK to gather in-
depth, qualitative information, opinions and attitudes about the digital students’ 
characteristics and their reactions to the proposed DIMPLE scenario. The par-
ticipants were of different nationalities, both genders, all studying ICT-related 
subjects, and of varying degrees of ICT competence.

The results of this process suggested that DIMPLE should include a number 
of learning and communication tools, using a dual device interface (online and 
mobile phone). The DIMPLE ecology combines several features of an existing 
eLearning platform with newly designed adaptable (layout settings, tailored nav-
igation, selection of communication tools) and adaptive features (personalised 
calendar and news), enhanced with new social communication tools (Web2SMS, 
wiki, blog, video and audio streaming) and access to external resources for com-
munication (instant messaging and VoIP). As a social, adaptable and adaptive 
eLearning environment, it is intended that DIMPLE offers students opportunities 
to learn through methods and models that best support their needs, interests, and 
personal situations, based on the assumption of an ‘ecology’ of learning. Adaptive 
eLearning spaces are characterized by the capability of dynamically customising 
environment features according to the characteristics of each user or of a user 
model (Brusilovsky, 2001) but we should note that, although it is our intention to 
employ such a system in the longer term, in the short term, until we have a clearer 
notion of which components would benefit most from this approach, we have 
opted to make a system that is adaptable rather than adaptive: the students control 
which parts they use and how they use them.

2.4 Implementation
To instantiate the new DIMPLE environment we used features of the University 

of Brighton’s Blackboard-centred learning management system (Studentcen-
tral), augmented with an Elgg-based blog, wiki and resource-sharing area  
(Community@brighton), combined with instant messaging and voice-over-IP 
(VoIP) tools. Our main aim was to observe how students use these tools in an insti-
tutional educational environment and to evaluate to what extent they were valued 
and the factors affecting their desirability. Technological limitations prevented us 
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from using mobile phones in this implementation, despite a strong demand from 
students, but this will be implemented in a later study conducted in Romania.

Studentcentral is a student intranet for the university and has links to the 
online library, the local student webmail service and many other facilities. In 
October 2006 the University launched its new Community@brighton area of stu-
dentcentral which is implemented using Elgg, with a range of custom extensions. 
Community@brighton is primarily a social networking and blog service for all 
students and staff at the University. It might be thought of as an ‘online school 
playground’. Elgg provides a rich authorisation model that allows the owners/
creators of almost any object on the system, be it a podcast, a whole community, 
a blog posting or a comment, to control who has access to it. Whether staff or 
student, every user has the right to create communities that others may join, which 
may be moderated or not, and the system is bound together by rich folksonomic 
navigation tools and tag clouds. Community@brighton is social software in per-
manent beta that is constantly evolving. How it will develop depends upon how 
people use it. It is the users who shape this technology.

3 ThE STUDIES

We present two closely related studies here. The first relies on interviews and 
usage data to gather an impression of how students interacted with and used the 
system. The second employs an extended version of a usability methodology 
developed by Microsoft, which looks at the students’ perspectives on the desir-
ability of various features of the environment and tools used. Both studies are 
qualitative and are intended to guide the iterative development of DIMPLE rather 
than to prove the value of the current system.

For the introductory course Introduction to Web Design, a blended course com-
bining face-to-face and online elements, we established a course area on studentcen-
tral, a community (blog, wiki and a resource sharing area) on Community@brighton 
(Figure 1), and selected students in our study group and the tutor shared IDs for 
MSN and Skype. The students’ tutor was one of the authors of this paper. The course 
area and community tools were available for all the 146 students who took part in 
the course (Andone, Dron, Boyne, & Pemberton, 2007). The IM and VoIP commu-
nication tools were restricted only to the study group (see section 3.1).

The Community area was very active. The blog proved a popular place for 
students to ask questions (which the tutor or other colleagues answered), and to 
share thoughts and reflections over the course subject and their work in the proj-
ect. Over 40% of students took part in the blog discussions and six other students 
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established independent blogs for the same subject, restricting access to this com-
munity alone. For three weeks in late November to early December 2006, the 
CI131 community (with the blog, wiki and resources area) was among the top 
five most-used communities on Community@brighton (Figure 2).

3.1 FINDINgS FROm INTERvIEwS wITh ThE STUDy gROUP

The usage study followed seven level one computing students attempting a 
group project for the course. From the 146 students, which were split in 22 groups 

FIGURE 1
The CI131 Community Blog.

FIGURE 2
The ‘hot’communities in studentcentral in November-December 2006.
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of 6–7 students, we drew 2 groups who participated in the study. From those 12 
students only 7 remained active in the study up to the end (3 dropped the univer-
sity and 2 failed to show up for the evaluation part). The group that was finally 
studied contained heterogeneous students with different cultural background, 
nationalities, with ages between 18–24 years old and ICT skills. This group 
shared IM and VoIP IDs. Interestingly, a further 8 students established direct 
contact with the tutor (by searching for the tutor’s id and contacting her directly) 
through Skype towards the end of the course. We did not formally test the group 
to discover their degree of ‘digitalness’. However, the demographics of the group 
and the fact that all were extensive users of ICT and new technologies and tools 
seems sufficient evidence that they fall into the category of digital students. The 
main conversation topics for these students were similar to those belonging to the 
study group: support on doing their project work, on understanding how to use a 
software package that was a course requirement.

Email
Students perceive email as an ‘official thing, for contacting professors or other 

people’. It is not perceived as reliable or controllable: as one student said ‘I do not 
like email as I never know when people read it and when they receive it.’ As they 
all learn in a traditional university with technological support they have also 
found ways to develop their own supporting network: they contact each other via 
SMS and IM to get assignments done, to support each other in finding resources 
(mainly on the Web), to meet face-to-face as well as to get last minute informa-
tion about timetables, classes or university activities.

Instant Messaging
The study group used instant messaging and Skype extensively to communicate 

with one another and also to communicate with their tutor. When interviewed they 
reported a pattern of ‘daily usage’ amongst the group members, as opposed to a 
‘when we needed’ communication pattern with their tutor (typically weekly). The 
main topics of the chat with the tutor were: issues with software, clarification over 
the project theme, interesting facts on the course subject. Several times, they shared 
amongst themselves and with the tutor last-minute information about the Internet 
and Web Design with very interesting and mature reflections. An interesting fact 
indicative of their habits is that 80% of their communication with the tutor happened 
after 22:00 hours, with very little contact occurring during office hours. During eval-
uation, the tutor availability at different hours was considered a strong point of this 
type of communication. (Figure 3). One student (an international student from Por-
tugal studying for his first year in England) used this communication with his tutor 
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extensively late at night and beside the normal course related topics he was very 
interested in sharing information about ICT subjects or ‘what’s new on the web’.

File Sharing
The students also had access to the Community resource file area, which was 

intended by the tutor to enable uploading and sharing of files for their project. 
Beyond the study group, only three groups of students (each formed of four stu-
dents) out of the 22 groups for the course actually used this facility. When we 
asked the others for their reasons for not using it, the majority (72%) answered 
that they use the Yahoo briefcase facility with which they are more familiar. Their 
ability to choose the familiar and ‘right’ tool for running different university 
assignments is the outside-institution learning environment that they can create, 
the parallel world in which they learn and work, almost always created indepen-
dently of university facilities. This shows again their ability for independent, stra-
tegic and ‘out-of-the-box’ thinking.

Issues with the Learning Management System
The students’ critiques of the university’s centrally-managed e-learning envi-

ronment highlighted several redundant services and ‘things which you never use,’ 

FIGURE 3
Instant messaging and Skype communication between students and tutor.
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pointing again to their strong need for control and independence. They seek con-
trol over functionality, not visual aspects: a typical comment was “I want tools 
like IM and SMS and to see when my colleagues are online: I want to choose the 
length of text of a course: I want interactive activities: I am less interested in 
changing colours and more interested in changing the text size and the links.” 
These comments came more from the students who used the technology daily to 
gather information and access studentcentral and Community@brighton and who 
used many different communication tools.

As a general perception the proposed DIMPLE – studentcentral environment 
was considered ‘very useful’ and its learning functionality ‘is going to be effi-
cient, you are not duplicating information (as) it is all linked.’ In the interviews, 
opinions about identification with the digital student were frequently expressed: 
‘I’m like this. I think everybody will act like this. I do this all the time.’ An adapt-
able learning environment was seen as very desirable: ‘it’s good to have it person-
alised’, ‘it’s good to see when you are online’ and collaborative environments are 
attractive ‘if I find something useful I will like to share it with my colleagues’.

Our results suggest that digital students’ need to control their online and 
eLearning environment is directly associated with their habitual use of the tech-
nology.

3.2 Findings from the Desirability Evaluation
We also evaluated the environment for its desirability to the study group of 

students (digital and non-digital). To evaluate the desirability we extended a usabil-
ity methodology developed by the Microsoft Usability Lab (Benedek & Miner, 
2002) focussing on the ‘product reaction cards’ method. The desirability test was 
followed by a group interview with all the students. We used this method to pro-
vide us with some further indications of students’ attitudes towards DIMPLE.

We developed a large set of word cards that formed the basis for a sorting 
exercise and more importantly a discussion about the use of the environment. 
Since there is a bias to give positive feedback in the university relationships 
already established, we made sure that at least 40% of the set consisted of nega-
tive words and phrases and tried to make the set cover a wide variety of dimen-
sions. Each word was placed on a separate card and the set was given to the 
students at the end of the course module. On the first round 27 students took part 
in the study. Each student was asked to pick the words that best describe their 
“experience in using the studentcentral, the community area, the blog, and the 
Instant Message and Skype with your tutor”. The results are shown in Figure 4.

The words selected by all the students were: ‘accessible’ and ‘useful’, while 
all but one selected ‘fast’.
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5.1 Overall Evaluation of Desirability
The next test asked them to select five words which best described their 

experience of using all the components of DIMPLE with their tutor, then to 
rank them on a scale of one to five (with one being the most precise descriptor). 
The results are presented in tag clouds in Figure 5. We have used this method to 
present results as a means of visualising the frequency of use, but with an extra 
dimension not found in most tag clouds: the use of italics marks the words 
which were most often used negatively, as those least appropriate to describe 
the tools:

The highest positive scores where given to the words ‘accessible’, ‘useful’, 
‘high quality’, ‘efficient’. We believe that ‘accessible’ and ‘useful’ scored highly 
because these are new tools used in an innovative way with students. We were 
curious to discover what students meant by ‘high quality’ and ‘efficient’. When 
asked, during the interview, they considered the experience of using the tools as 
one of high quality education because ‘somebody cares about what they are using’ 
and trying to ‘be like us’ not to be against us; while they considered ‘efficient’ the 
fact that they could get answers to their questions immediately when they 
occurred, not just next week at the next tutorial.
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FIGURE 4
Words selected in the first round of the desirability test.
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5.2 Desirability of the Social Site (Community@Brighton)
Using the same method we asked them to repeat the exercise for only the Com-

munity@Brighton area. The results were somewhat different from their general 
experience. “Accessible” and “appealing” moved from a positive to a negative 
experience (Figure 6) as they considered ‘not very friendly’ the community area. 
But ‘collaborative’ came as their first option, the students considering the commu-
nity@brighton a social environment which helped them to share ideas with col-
leagues, see what the others are doing at their projects and, as one student said, 
‘give’ them ‘confidence that they are on the right track’ with their project work. The 
main topics on the discussion area were technical and around their project work.

It is notable that the Elgg environment was perceived as unorganized, unap-
pealing, inflexible and inaccessible – this beta software is not always intuitive to 

Accessible Desirable Gets in the way Patronizing Stressful

Appealing Easy to use Hard to use Personal Time-consuming

Attractive Efficient High quality Predictable Time-saving

Busy Empowering Inconsistent Relevant Too technical

Collaborative Exciting Intimidating Reliable Trustworthy

Complex Familiar Inviting Rigid Uncontrollable

Comprehensive Fast Motivating Simplistic Unconventional

Confusing Flexible Not valuable Slow Unpredictable

Connected Fresh Organized Sophisticated Usable

Consistent Frustrating  Overbearing Stimulating Useful Customizable Fun

Overwhelming Straight Forward Valuable

FIGURE 5
The words selected most to describe the general experience.
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use, especially when seen in contrast with more polished social sites popular with 
the students such as Facebook and MySpace, which it most closely resembles. 
However, its perceived usefulness clearly drove its use and, as we would expect 
and in contrast to the Blackboard-based learning management system, its cus-
tomizability and controllability appear to be appealing factors in its design.

5.3 Desirability of Instant messaging
The last test asked the students to repeat the exercise for Skype and MSN. 

Only four students fully answered and wanted to participate. The other three out 
of seven had contacted the tutor using these methods only once and they didn’t 
consider their experience relevant enough for a pertinent answer. The other 8 
students from outside the study group who used Skype to contact the tutor did not 

Accessible Desirable Gets in the way Patronizing Stressful

Appealing Easy to use Hard to use Personal Time-consuming

Attractive Efficient High quality Predictable Time-saving

Busy Empowering Inconsistent Relevant Too technical

Collaborative Exciting Intimidating Reliable

Trustworthy Complex Familiar Inviting Rigid

Uncontrollable  Comprehensive Fast Motivating Simplistic

Unconventional Confusing Flexible Not valuable Slow

Unpredictable Connected Fresh Organized Sophisticated Usable

Consistent Frustrating Overbearing Stimulating Useful

Customizable Fun Overwhelming Straight Forward Valuable

FIGURE 6
The words selected most to describe the Community experience.

253-271 pp TICL_IADIS-3 (Andone).indd   265 3/26/2009   3:25:26 PM



266 anDone et aL.

participate in the face-to-face evaluation. However, they answered to a brief inter-
view online using Skype. The students’ selections were limited to a smaller num-
ber of words than for the other two instances, which may be partially explained 
by the smaller sample (Figure 7).

It appears from this that the instant messaging tools were considered far from 
‘easy to use’, yet were overwhelmingly thought to be ‘useful’. This latter fact is 
hardly surprising given that those who did not use it, and therefore presumably 
did not find it useful, excluded themselves from the study. It is however interest-
ing that the students considered a tool which they use daily in their private life 
(MSN) not easy to use to use for educational purpose. When asked why, one stu-
dent answered: ‘I didn’t know how to talk to you, how to approach you, in MSN 

Accessible Desirable Gets in the way Patronizing Stressful

Appealing Easy to use Hard to use Personal Time-consuming

Attractive Efficient High quality Predictable Time-saving

Busy Empowering Inconsistent Relevant Too technical

Collaborative Exciting Intimidating Reliable Trustworthy

Complex Familiar Inviting Rigid Uncontrollable

Comprehensive Fast Motivating Simplistic Unconventional

Confusing Flexible Not valuable Slow Unpredictable

Connected Fresh Organized Sophisticated Usable Consistent

Frustrating Overbearing Stimulating Useful Customizable Fun

Overwhelming Straight Forward Valuable

FIGURE 7
 The words selected most to describe the use of IM and Skype experience.

253-271 pp TICL_IADIS-3 (Andone).indd   266 3/26/2009   3:25:26 PM



 DimPLe DesirabiLity 267

we use slang and we speak freely with our friends and with you it was different.’ 
The standard communication method between students and tutors was e-mail, an 
asynchronous communication which gave them time to organize their thoughts 
and to express them in an appropriate language. It’s interesting to observe that 
they had no issues on contacting the tutor at late hours but found difficult to ‘talk’ 
with a tutor in this way, so time was no longer a barrier for them. Using instant 
communication with a tutor proved to be more challenging from the language 
communication perspective than from that of technology.

4 DISCUSSION

In this study we investigated the use of the DIMPLE environment by those we 
identified as digital students. This was a qualitative study: we should emphasise 
that the study had a small sample (2 groups of 6 students using MSN and Skype 
out of the 146 students enrolled on the module, with the rest using just commu-
nity@brighton), the subjects were students in the ICT area, which may have 
influenced their attitudes and behaviour, and that we were using a simple, non-
adaptive version of DIMPLE. For testing we used different methods: a question-
naire, interview and the desirability test, which gave the results presented in this 
paper, but it should be remembered that the purpose was not to test a finished 
system but to feed into the design of others by discovering how well our attempts 
to cater for previous discoveries matched student needs.

Most of our main findings are confirmatory, matching our expectations: most 
significantly, the differences in the range of technologies used as well as results 
of the desirability survey make it clear that students value control over the tech-
nologies that they use, both in terms of the choice of those technologies and in the 
control they may exercise over the technologies that they have chosen.

It is significant that the students placed great value in tools that enabled com-
munication not just between themselves but also with the tutor, especially at 
unconventional times of the day. In one step, this enables not only Paulsen’s Laws 
of Cooperative Freedom (that describe a learner’s freedom to negotiate the time, 
the pace, the content and the media of education) but also Anderson’s (2006) 
extension of these with the freedom to choose the type of relationship with other 
learners and the teacher. It seems that the use of these tools has led to a fundamen-
tal change in the balance of control between student and tutor, giving the students 
freedom of access in ways that would have been unthinkable without instant mes-
saging and VoIP, although this must be coupled with a great deal of flexibility and 
commitment from the tutor. This massive increase in teaching presence (Garrison 
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& Anderson, 2003) may be a key feature of new generations of environments that 
the digital student will inhabit. However, our study shows that it is not without 
pitfalls, especially in understanding the shift between formal and informal modes 
of communication as well as in the commitment and working patterns required of 
the tutor. As well as understanding the boundaries between formal and informal 
communication that are entailed, it may be that we will have to consider new 
approaches to team teaching, perhaps across time zones, to cater for student 
demands.

Beyond our previous discoveries, we have observed that digital students are 
undaunted by unfriendly technologies as long as they are perceived as useful and 
are more impressed with efficiency and time saving than with ease of use. They 
like things that are fast and hate things that are slow.

Perhaps most significantly, despite our best efforts to provide a selection of 
appropriate technologies, the fact that students sometime found other alternatives 
(such as in the use of Yahoo Briefcase for file sharing) shows that, even within a 
rigid institutional setting, it is increasingly they and not us who create and control 
their learning ecologies. In a sense, it may be seen that they are creating their own 
classrooms, using the tools and virtual spaces that work best for them. Rather 
than expecting students to adapt to the spaces we create for them, it is increas-
ingly we that must adapt to the spaces they choose to create and inhabit.

5 CONCLUSION

Our results suggest to us that an eLearning environment that involves student 
control over the tools and spaces they use might lead to greater engagement in the 
learning process and a higher level of satisfaction for the group that we have 
identified as digital students. However, it is important to observe that this is sig-
nificantly influenced by the tutor’s technological abilities, enthusiasm and com-
mitment to the process and that, were it to be generalised, might lead to a notable 
increase in workload and engagement on the part of both students and their tutors. 
It is notable that ‘high quality’ in the desirability study was equated with a tutor 
who cares, and who is willing to answer questions and chat after 10 pm. The 
increasing gap between the technologies and working/teaching patterns used by 
teachers and those preferred by their students has profound implications for how 
we teach. If we as teachers are to take advantage of these tools there is a signifi-
cant need for reskilling in both the technologies and the pedagogies used to take 
advantage of them. It is a rare teacher who is available for students at midnight 
and who is willing to use the technologies used by the digital student, yet this 
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seems to be a desirable characteristic to students who are often struggling to fit 
work, play and education into their busy lives. This new generation of students is 
still working within a rigid institutional framework and finding ways to overcome 
some of its environmental limitations. As they make increasing use of not only 
the communication tools but also the resources that exist outside the institution’s 
boundaries it seems likely that, unless teachers and institutions can adapt, the 
digital students will come to question the need for an institution at all.

The study results have played a key role in directing our eLearning environ-
ment development strategy and have influenced some major decisions. One such 
decision concerned the appropriateness of formal learning structures for Internet 
and Mobile phone based services. A more recent development of DIMPLE 
includes Mobile phone based services (SMS, calendar), which the students in this 
study also wanted. Such small steps may help to maintain a role for institutions in 
helping to structure the student learning experience in ways that fit the students’ 
needs but that do not entirely set them adrift from the safety traditionally pro-
vided by educational environments.

As our interest is in broad trends, we believe that technology integrated  
with methods for communicating knowledge can enhance and stimulate learn- 
ing. However, we should express a note of caution: it is at least possible that 
learners’ preferences may be for modes of learning that are ineffective and  
counter-productive. The trend away from predominantly analytic knowledge 
towards primarily synthetic knowledge implies a loss as well as a gain (Seely 
Brown, 2000). Since this study we have evaluated a new version of the DIMPLE 
environment which was used over a whole academic semester in a Romanian 
University, where we explored whether giving digital students what they want 
will also give them the rich learning experience that they need. By providing an 
alternative based on a profile of digital students’ interests, we hope to supply and 
to help select technology that provides a better fit to their needs, but also a means 
to break out of habitual behaviours that may not always be the most effective 
means of learning available to them.
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