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E-learning in the geography, earth and envi-
ronmental sciences disciplines: practitioner
perspectives from the United Kingdom

Derek France and Stephen Fletcher

Summary

This paper provides an overview of the findings from a national survey of geoscience
practitioners based in universities in the UK to establish the current use, re-use and
development of e-learning materials. The research was funded and co-ordinated
by the Higher Education Academy Subject Centre for Geography, Earth and Envi-
ronmental Sciences. Motivations to develop e-learning materials in the geoscience
community primarily related to improvements in personal and teaching efficiency,
but there were numerous barriers impeding the realisation of such benefits. Barri-
ers included limited technical and pedagogic knowledge, a lack of departmental and
institutional support, and concern over the time required to develop new materials.
The specificity of e-learning resources was also found to mitigate against sharing and
re-using materials. If e-learning is to play a serious role in educating future genera-

tions of geoscientists, support must continue and be enhanced.

1. Introduction

This paper reports on a UK-wide sur-
vey of practitioners in the Geography,
Earth and Environmental Sciences
(GEES) relating to their experiences
of e-learning as a teaching strategy.
The paper has two main aims: first,
to present a review of the use of
e-learning approaches in the GEES
disciplines in the UK; and secondly,
to establish from practitioners what
support would be welcomed to en-
hance their use of e-learning. The
research is specifically focused on
the UK and has been facilitated by
the GEES Subject Centre!, which is
tasked with supporting and facili-
tating the development of effective

1 For more information on the work of the
GEES Subject Centre visit: www.gees.ac.uk
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learning and teaching in the GEES
disciplines in the UK.

This research is very timely as uni-
versities in the UK are increasingly
under pressure to ‘do more with less’.
In particular, an emphasis on teach-
ing ‘smarter’ rather then *harder’ has
emerged, which has highlighted e-
learning, at least potentially, as a
more efficient teaching approach.
Most, if not all universities in the UK
now have online material to support
student learning, with many offer-
ing degrees, or at least specific ele-
ments of degrees entirely online.

In this paper, e-learning refers to a
wide range of approaches to infor-
mation and communications tech-
nology (ICT), which support learn-
ing and can be defined as “learning
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facilitated and supported through
the use of ICT” (JISC, 2004, p.8).
‘E-learning tools’ can be defined as
something used to deliver course
content (e.g. email, PowerPoint,
video conferencing, online discus-
sion, online assessment, e-portfoli-
os for assessment etc). ‘E-learning
resources’ can be defined as the ac-
tual course materials (e.g. reading
lists, PowerPoint slides, questions
and exercises, web sites, video
clips, simulations etc).

The research presented in this pa-
per compliments and supplements
our previous research into the use
of e-learning in the GEES disciplines.
Two surveys in particular provide
useful context for this paper. First
was a study that examined the re-
lationship between e-learning and
fieldwork education (FLETcHER, €t. al.,
2007). This study involved a postal
survey to all GEES departments in
the UK and a thematic one-day ex-
pert workshop. Key findings includ-
ed: 1) that e-learning approaches
had the effect of increasing the em-
phasis on students taking responsi-
bility for their own learning (often
referred to as students learning to
be ‘independent learners’) and the
development of more student-cen-
tred learning strategies (particularly
problem-based learning); 2) through
using e-learning approaches, it was
made explicit to students what they
were studying and why. It was
felt that students also benefited
through connections between sep-
arate themes of study being more
explicit; 3) there was scepticism that
the initial investment of time to de-
velop specific teaching materials and

pedagogic approaches would be re-
paid in efficiency savings later. This
was found to be a significant obsta-
cle to the uptake of e-learning ap-
proaches; and 4) that a professional
development deficit exists for practi-
tioners wishing to adopt or improve
e-learning approaches. A similar gap
was identified for students, who it is
generally assumed have appropri-
ate information and technological
literacy to use e-learning methods
effectively, but often do not.

The second previous study that
compliments the research presented
later in this paper is a survey con-
ducted to examine the use of Virtu-
al Learning Environments (VLESs) in
the GEES disciplines (France, et al.,
2004) VLEs are a web-based online
environment that integrates tools
for content delivery, communica-
tion, assessment, and student man-
agement (Lrrmiezonn and  Hicarison
(2003) This study sought to provide
a snap shot of VLE use and consider
the motivations for VLE use, identify
the barriers to the use of VLEs and
the benefits of their use. The sur-
vey incorporated responses from 29
universities in the UK, of which 70%
were using VLEs in their teaching of
GEES subjects.

The results of the survey suggested
that the primary motivation for us-
ing VLEs was to modify the student
experience in some way. This may
have resulted from the desire of the
academic to innovate or vary their
teaching, encouragement from
the university, or through discus-
sion with colleagues. Interestingly,
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those academics that already used
technology in some way in their
teaching appeared more willing to
use VLEs than other staff members.
As such there were a number of
VLE innovators with the technical
skill and aptitude who appeared to
have used VLEs first. The benefits
derived from the use of VLEs were
somewhat diverse, with relatively lit-
tle pattern. Those that did emerge
related to incorporating opportuni-
ties for reflection into teaching, en-
couraging deeper engagement with
material delivered in the classroom,
and demonstrating the value of
peer learning and in so doing illus-
trating that the academic is not the
sole source of ‘knowledge’ within a
group. The barriers restricting the
use of VLEs again related to time
availability to develop materials and
pedagogic approaches. There was
also a desire for evidence to indicate
the effect of VLEs on student learn-
ing. It was also noted that material
for use on a VLE should be specific
and should be tailored to that me-
dium, therefore this might have a
significant cost implication.

Overall, it was found that student
response to the use of VLEs in
teaching was deemed good to very
good in 76% of all respondents, but
that the actual pedagogic benefit of
using VLE in teaching was evaluated
by only 34% of practitioners. These
results suggested that VLEs may be
a useful tool in the GEES disciplines,
but the case remaines to be made.
Notably, institutional support for
the development of VLEs was expe-
rienced to some degree by all VLE
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users in the survey.

The two research projects summa-
rised above are important as they
frame the research presented in
this paper. The themes that can be
drawn from the previous research
pertinent to this paper are as fol-
lows: 1) academics in the GEES dis-
ciplines require evidence that the
time spent developing e-learning
materials will derive tangible over-
all time savings and no loss in the
quality of student learning; 2) that
many academics have little or no
experience of using e-learning tech-
nologies nor designing pedagogic
strategies appropriate to that teach-
ing approach; and 3) that the level
of support from universities for the
development of e-learning materials
was variable and uptake of e-learn-
ing approaches was largely depend-
ent upon personal skill and inter-
est of the academic. The research
presented in this paper takes these
themes and examines what support
practitioners in the GEES disciplines
in the UK would find beneficial.

2. Context

ICT has been used in education for
many years with developments in
computer technology creating new
frontiers in geography education
(Newus, 1994) as well as playing a
central component of Higher Edu-
cation subject benchmarks (QAA,
2000). This is evident in many ways
including the use of GIS (SumMMErBY-
Murray, 2001), virtual fieldwork
(Stainrielp et al.,, 2000) and elec-
tronic conferencing (Vincent, 2000).
In recent years many universities
have developed online course ma-
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terials to support traditional cam-
pus-based learning and have de-
veloped courses, which are entirely
online. E-learning is the fashionable
term that has been used to describe
this kind of learning. A recent re-
port (OECD, 2005) highlighted four
main types of e-learning: 1) web
supplemented, in which classroom-
based courses are supported with
online materials; 2) web depend-
ent, in which courses have required
online activities, such as collabora-
tive work, assessment or projects;
3) mixed-mode or blended learning,
in which online learning replaces
significant proportions of classroom
leaning, but campus attendance is
still required; and 4) fully online, in
which attendance on campus is not
necessary and students follow an
online curriculum.

At UK level there have been a
number of initiatives within the
higher education sector to promote
e-learning as a means to empow-
er and engage learners. One such
strategy document Harnessing
technology transforming learning
and children’s services, commented
that “a greater focus on technol-
ogy will produce real benefits for
all” (Department for Education and
Skills, 2005, p.2). Higher Education
Funding Council for England, HEFCE
(2005, p.6) state that, “focus should
be on student learning rather than
on developments in technology
per se, enabling students to learn
through, and be supported by, tech-
nology.” Furthermore, the current
generation of students entering
University comes with some tech-

nological gadgetry and form part
of the modern day ‘net generation’
(OsLINGER and OsLINGER, 2005). They
bring with them a wealth of online
experiences and skills, which need
to be utilized by today’s practitio-
ners and incorporated into student
learning activities.

It seems therefore that the trend to-
wards e-learning and national level
e-learning initiatives in the UK com-
bined with increasingly technology-
aware students is creating new set
of expectations for both staff and
students to incorporate technology
into their practice — be it as teacher
or learner. The research presented
in this paper explores these issues
from a geoscience practitioner per-
spective within UK universities.

3. Method

The primary source of the data pre-
sented in this paper was a ques-
tionnaire survey distributed to GEES
academics in the UK. The survey
consisted of 12 open questions and
three closed questions. The ques-
tions were structured around the
following themes:

e The rationale for, and type of
e-learning approaches used by
practitioners;

e The challenges of using e-learn-
ing experienced;

e The support offered to practition-
ers for using e-learning in their
teaching at various levels within
their university;

e The opportunities for, and will-
ingness to share e-learning ma-
terials with other practitioners;
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e The role that could be played by
the GEES subject centre in sup-
porting e-learning practice.

The survey was distributed by email
to members of the GEES Subject
Centre mailing list. The list included
individual academics that have had
contact with the Subject Centre in
any way, as well as representatives
in GEES-relevant department in al-
most all universities in the UK. The
total number of recipients of the
survey was estimated as 150 Practi-
tioners with an existing involvement
with e-learning, potentially only a
small proportion of the entire recipi-
ent base, were specifically encour-
aged to respond to the survey. A
total of 44 responses were received
(29% response rate) which was
above initial targets and expecta-
tions. The respondent profile was
not biased towards any particular
type of university and incorporated
lecturing staff of varying seniority
(92%), some of whom held special-
ist e-learning co-ordination (13%)
or distance learning roles (5%). A
limited number of support staff also
responded to the survey (3%).

The data was analysed both quanti-
tatively and qualitatively. In this pa-
per, emphasis will be placed on the
quantitative evidence, but this will
be supported by relevant extracts
from survey responses to demon-
strate the meaning and specific em-
phases placed on certain answers.
All direct quotes from respondents
have been anonomised in order to
maintain assurances of confidential-

ity.
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4. E-learning survey results

4.1 The rationale for, and type
of e-learning approaches used
by practitioners

The rationale for using e-learning
could be clearly grouped into ben-
efits for teachers and, separately,
benefits for students. Benefits for
teachers were largely pragmatic
rather than pedagogic. Benefits re-
lated to accommodating increased
student numbers, being able to
deal with problems quickly through
mass communications (“for commu-
nicating with large numbers of stu-
dents it is the ONLY way” [original
capitalisation]), being ‘available’ to
students regardless of location (of
either party), and through provid-
ing reductions to workload through
avoiding frequently asked questions
and the provision of automated
feedback within online assessment.
The enhanced communication ca-
pacity was perceived as important
as “students like it, especially when
they can get a more personal (if
online) response, rather than in
a class discussion”. The use of e-
learning was also considered to be
a response to the realities of mod-
ern higher education and a more
diverse student population. In this
context, e-learning can “maximise
opportunities for offering teach-
ing support to students who may
be dispersed in time and place. It
increases flexible delivery of teach-
ing and learning, increases oppor-
tunities for collaborative working
and groupwork, and widens ac-
cessibility”. It also “gives flexibility
and immediacy”. From a pedagogic
perspective it was commented that
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feedback from online exercises prior
to a classroom session could inform
the content and approach of the
face-to-face teaching.

A secondary rationale for the adop-
tion of e-learning techniques related
to the preferences and interests of
the academics involved. Many re-
spondents demonstrated an inter-
est in technology generally, which
produced a willingness to apply it
to teaching. The following quotes
give an indication of typical com-
ments: "I like using technology’, "I
am interested in IT” and “I enjoy
experimenting with the facilities
available”. Another respondent re-
ported using e-learning approaches
“"because they are there”. These
comments were generally given af-
ter the pragmatic reasons, perhaps
suggesting these respondents, be-
cause of their prior interest in tech-
nology, preferentially tended to see
e-learning solutions to their practi-
cal problems, rather than more con-
ventional alternatives.

There was a general acknowledge-
ment amongst respondents that e-
learning is “increasingly what learn-
ers expect to feature within their
learning experience and resonates
with their growing use of electronic
media for interaction and communi-
cation”. Other respondents put this
more bluntly, suggesting that e-
learning is what "“students demand...
indeed expect” in their courses.
Benefits to students were much
more pedagogic in their emphasis
as the following quote illustrates:
“Without exception [e-learning

packages] offer a committed
teacher tools that are better
suited to teaching and learning
than chalk and talk. Indeed, I
will go so far as to argue that
web-delivery, with tutor sup-
port done properly, is in many
senses better than face to face
[teaching]. Mostly this arises
because the tools permit stu-
dents to learn at their own
pace and in a style that suits
them (or at least with addition-
al options). Even ‘lecture notes
on the web; an idea subjected
to scorn by dedicated e-learn-
ing specialists are in my view a
massive advance for many (for
example those with dyslexia
or non-native language speak-
ers)”.

It was considered that the use of
e-learning approaches facilitated ac-
tive participation in lectures through
reductions in pressure from note-
taking and through confidence de-
rived from formative exercises prior
to the classroom session. It was
also thought that the use of e-learn-
ing accommodated different learn-
ing styles, helped to develop time
management skills, gives students
employability skills (it forces stu-
dents to engage with technology),
provides self directed learning op-
portunities — access to materials an-
ywhere at any time, and is inclusive
of disabilities and language barriers
(through capacity to change fonts,
colours, etc). It was also noted
however, that some students choose
not to participate which creates sig-
nificant difficulties, as there is often
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little support outside that which is
offered through the e-learning ap-
proach.

It was found that communication
elements of e-learning were most
commonly used by respondents,
with the simplest to manage e-
learning tools used most and the
more complicated tools, used least.
The results indicated that email was
used as a teaching tool by 98% of
respondents, presentation software
by 93%, online discussion by 53%,
and online assessment by 43%.
Other forms of e-learning used,
most commonly within the context
of a VLE, included: bulletin boards,
e-portfolios, video conferencing,
and the online submission of as-
sessments.

4.2 The challenges of using
e-learning

The main challenge to using e-learn-
ing approaches, cited by over 50%
of respondents, was the investment
of time required to make the transi-
tion to e-learning approaches. The
specific aspects of adopting e-learn-
ing approaches that demanded
greater time commitment included
time to learn to use new software,
time to develop new materials, and
the time to design appropriate ped-
agogic strategies. There was some
scepticism over the actual time sav-
ings involved through using e-learn-
ing approaches, as one respondent
commented, "I sometimes think
that the time that is supposedly
'saved’ by using e-learning is arti-
ficial/illusory”. Several respondents
commented that they received little
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or no recognition of the additional
time requirement in their workload
planning from their employing insti-
tution. Many respondents also com-
mented that they felt constrained
by their own "“technical limitations”
and skills, and were concerned that
if they were to adopt e-learning
approaches, they wanted to “do it
properly”to “ensure that e-learning
adds value to the learning experi-
ence”.

Challenges also related to student
attitude to e-learning. There were
concerns related to student demo-
tivation through reduced personal
contact, the potential for non-par-
ticipation in the learning process,
and that student may adopt a "pas-
sive entertain me mentality”. It
was also acknowledged that some
students were “technophobes” or
had “techno-fear” and would not
engage with e-learning approaches.
There was concern that "“students
are often reluctant to use meth-
ods which are other than ‘sage on
stage’ variety. Although there are
many aspects of e-learning which
help support learning and facilitate
independent learning, there is a re-
luctance to try them”. The increased
opportunities for communication
however were described as “some-
times difficult to control as expecta-
tions increase”. More pragmatically,
there were concerns related to the
ownership of the content of e-learn-
ing approaches, copyright issues
over material used in e-learning and
the re-use of material elsewhere,
and compatibility issues between
different hardware and software.
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4.3 The support offered to
e-learning practitioners

The main source of formal support
for e-learning cited by respond-
ents was within their own univer-
sity (88%). The forms of support
included help desks, developmental
workshops, learning support to as-
sist with the pedagogic elements of
e-learning, and dedicated academic
and support staff to facilitate the
uptake of e-learning approaches.
Many respondents praised the work
of their institutional support mecha-
nisms. However, a comment by one
respondent highlighted potential
difficulties with the level of the sup-
port, “institutionally, my university
is quite good in terms of support.
But this is still only enough to get
many people started... Support staff
would need to be increased sig-
nificantly in order to increase the
number of people regularly using
and creating ‘higher order’ e-learn-
ing materials for their teaching”.

Support from within their academic
department was cited by 33% of re-
spondents. This included peer sup-
port, e-learning and teaching sup-
port groups, departmental comput-
ing officers/technicians, and depart-
mental learning support officers.
However, in practice, this support
tended to be informal and it was
apparent that most academics were
‘self-taught’ and that early adopters
of e-learning approaches were then
asked to run workshops for others.
Some departments had nominated
individuals to champion e-learning,
although this was unusual amongst
the respondents of this survey.

The GEES Subject Centre was cited
by 28% of respondents as provid-
ing some kind of support, although
this tended to be through published
articles, workshops and confer-
ences, rather than practical support
or training. Overall there was more
structured support at institutional
level. However a significant increase
in departmental and institutional e-
learning dedicated support staff ap-
peared to be needed.

4.4 Opportunities for sharing
e-learning resources

The electronic format of e-learning
resources makes those resources
convenient to share and adapt for
re-use. Respondents felt that this
would be particularly useful given
the concerns over the time commit-
ment required to create new e-learn-
ing materials, indeed, one respond-
ent commented that “this is a vital
step if e-learning is to realize its
potential but it is not a trivial one”;
it was further commented that “the
development of re-usable learning
objects is vital if e-learning is to
be useful and efficient”. Scope for
sharing materials “"both within and
between institutions” and “develop-
ing materials collaboratively” was
considered as ‘“entirely possible”
and widely recognised amongst
respondents. This was particularly
focused on presentations, reading
lists, questions and answers, we-
blinks, and images. In particular, it
was considered that first year ge-
neric material was most suitable for
sharing (such as study and trans-
ferable skills material), but that as
the focus of study became more
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specialist and specific to individual
academics (normally later in degree
courses), opportunities for sharing
and adaptation reduced. However,
within institutions, the specificity of
teaching created a barrier to shar-
ing e-resources as “no-one else is
teaching what I teach”. Likewise,
the “personalisation” of learning ma-
terials was identified as potentially
problematic as was compatibility in
both technical and pedagogic terms.
This was likened to generic problems
with the transferability of teaching
materials as "“the same problems ap-
ply as with paper-based learning re-
sources. No textbook (or e-learning
resource) ever quite captures the
slant a particular lecturer wants to
present”. It was also acknowledged
that most shared e-learning mate-
rial would need to be adapted prior
to its use in an alternative context.

The simplest opportunity for sharing
within institutions was amongst im-
mediate colleague networks, which
could be facilitated by ‘open spac-
es’ within institutional VLEs where
material to be swapped could be
placed. It was felt by respondents
that in order to encourage inter-uni-
versity sharing of resources, a cen-
tral store of resources was required.
This would also address a concern
raised by respondents related to
knowing what was available. An
issue of equity was raised by a
number of respondents, particularly
as “there would be a reluctance to
contribute such resources if it was
felt that others were reaping the
benefits without necessarily con-
tributing themselves”.
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Respondents were asked to consid-
er how effective sharing and re-use
of e-learning materials could be en-
couraged. A central resource base
was a strong theme identified by
43% of respondents, which would
both develop new material and fa-
cilitate the organisation of shared
materials. This central base would
need to: manage copyright and
ownership issues (a concern for
13% of respondents); acknowledge
and reward resource developers (a
concern for 14% of respondents);
and provide a searchable database
of materials available (cited by 28%
of respondents). More broadly, it
was also noted that there may be
scope to ascertain the actual (as
opposed to perceived) benefits of
e-learning and promote successful
practice in e-learning through staff
development events. The GEES
Subject Centre was cited as an ob-
vious potential provider of these re-
sources.

4.5 The potential role of the
GEES Subject Centre in sup-
porting e-learning practice

Support from the GEES Subject
Centre to develop and use e-learn-
ing teaching strategies was gen-
erally welcomed by respondents.
Meeting with other practitioners to
discuss and exchange ideas was the
primary source of support cited as
potentially useful by respondents
(53%). Typical comments from
respondents included: “opportuni-
ties to meet with other practition-
ers - perhaps themed workshops on
particular uses/e-learning systems”
and "I have learnt much more when
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I have had the opportunity to en-
gage/meet with other practitioners
and share experiences”. Short prac-
tice guides were identified by 35%
of respondents as potentially useful,
case studies of how e-learning ap-
proaches could be used were iden-
tified by 28% of respondents, and
23% identified short training events
as potentially useful, although prac-
tical constraints often limited the
potential to attend these events for
many respondents. Other support
methods cited included: a journal
of good practice (on-line); an on-
line discussion forum; a searchable
online nugget bank (a collection of
good ideas); developing guidance
to institutional IT and library staff
about the issues of re-use and shar-
ing; and through linking with other
resource banks in cognate disci-
plines, including chemistry and civil
engineering.

The specific e-learning services that
respondents considered the GEES
Subject Centre well placed to pro-
vide included an image/video/ani-
mation bank (70%), a shared learn-
ing resource repository (55%), and
a question bank (48%). There was
consensus that “a good starting
point would be lots of good quality
shared images” and that centralisa-
tion may help alleviate some of the
copyright issue concerns. However,
it was commented that any resource
bank “must be easy to search [and
be] time efficient”; the host must
be able to “"guarantee of the qual-
ity of the deposited material”; and
the security of the resources must
be considered “especially question

banks [in order] to prevent student
access”. It is interesting to consider
the extent to which existing search
engines are providing this service
already, albeit without access to
material stored within university
systems.

In terms of committing resources
of the GEES subject centre, re-
spondents were asked if they felt
this would be an effective use of
resources. Although the most com-
mon response was positive (38%)
there was considerable uncertain-
ty, with 13% answering ‘'no’, 28%
‘not sure’ and a further 13% not
providing an answer. The detailed
answers of respondents reveal that
“raw materials” such as video clips,
images, animations, etc. would be
welcomed, but that many respond-
ents considered that environmental
materials became outdated very
quickly and that in most instances
it would be "“better to start from
scratch”. This was particularly the
case when the limitations of original
software frameworks were taken
into account, as the benefit may not
warrant the resource allocation.

5. Conclusion: implications for
the geosciences community

In order to consider the implications
of this research for the geoscience
community fully, the conclusions of
the survey presented in this paper
are incorporated into, and combined
with, the conclusions arising from
the previous surveys on e-learning
use in the GEES disciplines in the
UK undertaken by the authors. The
synthesis of conclusions suggests
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three main implications for the geo-
science community.

First, it would appear that at present,
it is technological innovation that is
driving the use of e-learning rather
than a pedagogic rationale. This
is @ concern as, in the view of the
authors and most of the relevant
literature, e-learning is a distinc-
tive teaching approach with its own
pedagogy (e.g. JISC, 2004). The
specific pedagogic conditions and
constraints of this approach need to
be considered carefully before the
adoption of an e-learning strategy
and evidence from the research
presented here suggests that this
is not the case. The implication
for the geoscience community is
that the pedagogic considerations
of e-learning require greater atten-
tion. This research has shown that
a national body (in this case the
GEES Subject Centre) would be well
placed to deliver such support.

Second, there are significant barri-
ers to the uptake of e-learning both
for staff and students. In terms of
staff barriers, time to produce or
adapt materials is a key constraint.
Many staff are concerned that they
lack the skills and knowledge to de-
velop appropriate learning materi-
als, both in a technical sense, and
that are pedagogically suited to de-
livering an effective e-learning ap-
proach. The implications for the ge-
oscience community are reasonably
clear. There is a need to investigate
opportunities to share and re-use
e-learning resources in order to fa-
cilitate their uptake in pedagogically
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appropriate ways. Student barriers
(as perceived by academic staff) re-
late to the potential de-motivating
effect of the transition to e-learn-
ing and the potential lack of skills
of students to effectively participate
in an e-learning process. Little re-
search exists in relation to student
attitude to e-learning in the geo-
science disciplines at present, but
this requires further investigation in
order to ascertain the validity of this
concern.

Third, is the encouraging observa-
tion that support for e-learning with-
in geoscience community is emerg-
ing at a variety of levels, including
within specific academic groupings
within universities, at institutional
level, and nationally through the
work of organisations such as the
GEES Subject Centre in the UK. If
e-learning is to play a serious role in
educating future generations of ge-
oscientists, then this support must
continue and be enhanced.
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