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CHAPTER 6 DATA ANALYSIS

6.1 Introduction

The conceptualization of the change process underlying various innovations within
the context of E-Learning is a theoretically under-developed area. To address such a
shortfall, the author conducted research to examine E-Learning development
processes with a focus on how E-Learning issues change and develop over time. As
in previous process studies (Van De Ven, 1993; Van De Ven, 2007; Van De Ven and
Huber, 1990; Pettigrew, 1990; Pettigrew, 1992), this research is concerned with how
various elements and issues are collected, understood and connected in order to
generate a comprehensive account of the change. In particular, this study adopted an
event-driven approach to form an account that is capable of explaining chronological
sequences and change events in a temporal order based on the case evidence
collected by the author (Abbott, 1988; Pentland, 1999; Poole et al., 2000; Tsoukas,
2005).

6.2 Organizational Development Process Patterns

To analyse the three case studies, the study applied Rogers’ (1995) organizational
innovation process model as the basis. As outlined in Chapter 2, this framework is
useful in categorizing various events that seemed to happen with very limited
interconnection during their development into a logical order. The experience gained
by applying this framework is that it provides a unified template for examining each
case study and becomes a highly effective tool for making sense of the differences
and similarities between the three case studies. Before the close similarities and wide
differences can be outlined, this section first elaborates on the analysis result for each

case study, based on Rogers’ framework.
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series of flexible learning resources. As one of the project members of HELM, the
MELEES project leader gained significant experience in computer-assisted learning
and applying new technology to help his students to learn mathematics. These
elements led to the realisation that E-Learning can provide a useful approach to the
teaching of mathematics. Such an understanding served as the source of inspiration
for the project. In particular, when the University’s E-Learning strategy group called
for E-Learning bids, the project leader reacted quickly and completed an integrated
proposal. In addition, he also received support from a senior staff member who was

the leader of the Teaching and Learning Community of his School.

6.2.1.2 Implementation Stage

The implementation stage involves three periods. After the MELEES project leader
received the funding, he and his co-coordinator sought people with the required
skills to convert their idea into reality. A final year undergraduate student from the
School, who is also the project leader’s student, showed great interest in the project.
With a background in mathematics and a sound understanding of computer
technology, he became one of the key members of the team that created the
MELEES template during the pilot, a very important milestone in the project’s
implementation. To date, the template resulting from the MELEES project is still

broadly used in the School.

The start of the second period was marked by the appointment of a full-time
technician. Following the graduation of the previous technician, the team recruited a
professional and experienced technician to continue the mission. With her excellent
social skills, she was capable of engaging not only the Central IS Department, but
also the academics. The three corc team members met, on average, once a week In
order to check progress. In 2005, the technician managed to complete another 17
modules and involve 20 teaching staff in the project. So far, about a third of all
teaching staff at the School of Mathematics have participated in the development of

MELEES, and as a result, E-Learning has become the most important alternative
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approach for students when learning mathematics. Outside the School, the quality of
service teaching remained highly satisfactory. MELEES has been hugely successful,

becoming a role model for many institutions in the UK.

6.2.1.3 Expansion Stage

From the aspect of innovation, the impact of MELEES will not cease when the
project officially finishes. In addition to being a source of inspiration for other higher
education institutions, the University has been exploring the possibility of extending
the success of MELEES to its overseas campuses. For example, in 2007, the team
has engaged with the IS staff of the Malaysian campus. Further, the University is
anticipating its first trial at the China campus, as addressed in Section 5.3.4. The
underlying aim of this is twofold: firstly, to reproduce the success of MELEES by
utilising the existing available expertise and experience; and, secondly, to meet the
challenge of providing high quality service teaching, particularly to students on
overseas campuses. This stage, as an extension to Rogers’ (1995) framework of the
innovation process in organizations, characterises an organization’s belief in

capitalising its existing innovation.

6.2.2 Case Study Two— the School of Geography E-Learning

Project

The E-Learning project at the School of Geography began in 2004, a later start than
that of other projects examined in this research. Nevertheless, the development
process of E-Learning was by comparison much smoother. Using the model of
organizational innovation developed by Rogers (1995), this process is illustrated in
Figure 6.2, divided into two stages, notably the initiation stage and the

implementation stage:






through participating in courses offered by other departments. Thirdly, E-Learning
was promoted by the University, particularly from the senior management. Triggered
by these three influences, the decision formally to launch the E-Leaming project in

the School of Geography was announced by the department head in 2004.

Compared to MELEES, which was 100%-funded by the University, the E-Learning
project in the School of Geography was partly funded by the School. As with all
projects that are funded centrally by the University, a proposal has to be submitted to
the IS learning team, then a decision made by the E-Learning Strategy Group,
renamed eLeK in 2005. Based on the evidence collected from the four case studies, it
is clear that the University’s willingness to fund projects 100% has started to
decrease. This is due to two reasons: firstly, the university has gained a substantial
amount of experience in utilising E-Learning, so the need for further trial-and-error
projects is reduced; and, secondly, there is a resourcing issue. Unless a proposal can
justify its implication that goes beyond the boundary of a single school or

department, the applicant will need to provide some funding to cover the costs.

6.2.2.2 Implementation Stage

After the decision to fund the E-Learning project proposed by the School of
Geography was approved by the University, the first step in the implementation
stage was to recruit staff to oversee it. The post created during this stage was that of
E-Learning project coordinator. With more than a year of experience of the
MELEES project, Claire Chamber was selected as the best candidate for this post.
Unlike the other case studies, which have a project team to roll-out the project, in the
School of Geography the E-Learning project coordinator is solely in charge of the
project, with the support of other academic staff.

As mentioned earlier, the E-Learning project coordinator’s experience with the
MELEES project has equipped her with some valuable experience, even though the

subject areas are primarily related to mathematics. Compared to other schools’
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E-Learning projects, which typically did not have a strong team with the right
combination of IT skills and E-Learning project implementation experience, the
project in the School of Geography was very different. Further, having excellent
experience in collaboration and a connection with the Central IS Department has
helped significantly in ensuring the smooth implementation of the project. With a
strong interest, too, in E-Learning, the E-Learning project coordinator is an active

person involved in the Central E-Learning Focus Group.

Despite the fact that the decision to implement the E-Learning project in the School
of Geography was a top-down process, the development process can be characterised
as a continuous effort of engagement. The E-Learning project coordinator began by
disseminating of E-Learning project information to all academic staff and whoever
was interested in developing an E-Learning course could receive advice from her.
Her contribution lies not only in assisting with the design of E-Learning materials,
but also in providing the knowledge to apply the technology. A routine was
gradually established for the development process. Even though the project started
with only a few young academic staff, it has since spread throughout the department.
With Claire Chamber’s energy and assistance, almost all teaching staff in the School
of Geography have participated in E-Learning. This not only demonstrates a great
achievement, but also provides evidence to showcase the routinizing activity that

forms the basis of the implementation stage.

With the growing maturity of using E-Learning on a very comprehensive scale, it is
becoming increasingly apparent that having one person to manage all
E-Learning-related activities is insufficient. This insufficiency is reflected in two
different areas: firstly, in the mounting administration related to the use of
E-Learning (for example, providing students with feedback and sorting out the
contents); and, secondly, the need for renewing and updating materials. Furthermore,
it is clear that academic staff have become more experienced in evaluating the
effectiveness of E-Learning tools and the results that these tools yield. Revising

existing materials and replacing with new technologies has therefore become a fresh
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agenda for the department. This case study illustrates well how a new
technology-based solution, such as E-Learning, can be quickly adopted and matured
in an organization. Far from discouraging innovation, there is a need to continue and
renew this innovation by introducing further improvements. This demonstrates the

ongoing dynamic of innovation and the driving forces behind its continuity.

6.2.3 Case Study Three— the eELT Project

The eELT project team involved three geographically-dispersed sub-teams located at
the University of Nottingham), Beijing Normal University and Beijing Foreign
Studies University. For the convenience of the data collection and analysis, this
study perceived the two teams based in China as one entity. With this in mind, this
research labels the two sub-teams of the eELT project as the UoN team and the
Chinese team. The eELT case Study is a pioneering cross-culture E-Learning project.
One of the key aspects of this project is that is involves some changes to the
traditional approach to teaching English as a foreign language. The project created
some valuable opportunities to enable experts from different universities, located in
two different countries, to collaborate. In particular, useful lessons generated from
this project are described not only in evaluating the strengths and weaknesses of the

traditional face-to-face method, but also in recommending with a new alternative.

The eELT project’s organizational innovation process is based on Rogers’ (1995)
framework, with some modifications. This case study is very interesting, when
comparing the two teams. In particular, the teams have undergone identical
processes, yet demonstrated rather different behaviour. Figure 6.3 illustrates in more

detail the organizational development stages and different behaviour of each team:
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The eELT project is a sub-project of the e-China programme. The participating
universities in the UK submitted their proposals to compete for funding, and at the
same time, they were seeking qualified members to participate in the project.
However, the fund bidding process in China is rather different. The two eELT
partners were chosen directly by the Chinese Ministry of Education, because of their
prestigious status in the area of English language teaching.

6.2.3.2 Implementation Stage

The ways in which the Chinese and UoN teams were formed were very different.
The UoN team was based on the principle that each member, already identified when
the proposal was submitted, possessed a unique set of experiences needed for the
project. The team structure is flat. However, in the first project meeting, the UoN
team found that each team from China only has a project leader and a university
director, without any other team members. Between the two projects there is a
programme director who is responsible for both teams. The lack of project team
members clearly caused some communication difficulties. For instance, initially,
when members of the UoN team (for example, academic writers and technicians)
needed to negotiate with the reciprocal member in the Chinese team, they could deal
only with the project leaders. When an issue was communicated, each project leader
would then need to obtain authorisation from the university director and programme
director, particularly with regard to recruiting and assigning members to the team.

This led to inevitable delays.

Once the teams had been formed, the project was able to begin. However, cultural
differences impeded collaboration. These differences were found in many areas,
including defining the aims and objectives and the technological terms, and even in
the writing of materials. In order to reduce the cultural gap and build trust, the UoN
team decided to recruit some PhD researchers from the Chinese partner universities,
yet these attempts, the Chinese teams still encountered difficulties, particularly

with following the suggestions made by the UoN team. There was a clear need to
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Improve communication amongst the teams, so several face-to-face meetings and

conferences were organised as a result.

6.3 Technological Development Process Patterns

This section presents the data analysis on the E-Learning technological development
processes of the three case studies. In order to avoid the limitations indicated by
Sabherwal and Robey (1993), the data analysis is based - with some adjustments - on
two models: Cooper and Zmud’s IS innovation process (1990) and Rogers’

technological adoption process (1995), both detailed in Section 2.4.3.

6.3.1 Case Study One — the MELEES Project

6.3.1.1 E-Learning Platform Development

The MELEES project was one of the first official E-Leamning projects at the
University of Nottingham. At the time when the project started, computer-assisted
learning as a supplement to conventional teaching has already gained some
popularity and momentum in most departments, and the School of Mathematics was
no exception. Individual teaching staff have been the driving force behind adopting
the technology. Before 2002, the majority of computer-assistance learning materials

were standalone, PC-based contents without any Internet connections.
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MELEES team contacted the Central IS Department, the WebCT support team
responded more promptly than the Blackboard team, and so the availability of good
quality support was one of the key factors that influenced the platform selection

process.

MELEES aims to deliver high quality teaching rather than make a technological
contribution. In the case study of MELEES, they are the platform users rather than
the developers. They adopted the VLE platform that is influenced by the Central IS

Department’s decisions.

6.3.1.2 E-Learning Tool Development

After the pilot module was completed, another crucial issue was raised that it was
difficult to use HTML* to import complex mathematical formulae into the course
materials. It was easy to write the formulae by hand but not to present this on screen.
It can be argued that the formulae could be shown as pictures. However, this lost the
interactive functions and the quality became unstable. Finding an alternative way
was a crucial turning point. The team identified two popular pieces of software;
namely, LaTeX>* and MathML (Mathematical Markup Language), which count for
more than 90% of the market for scientific document preparation systems. LaTeX is
a document preparation system for high-quality typesetting which was first
developed in 1985 with large user groups. It is widely utilized for technical or
scientific documents. At that time, LaTeX did not directly support HTML output. It
was difficult to convert the LaTeX codes into HTML format. After the technical staff
had tried all the possibilities, they decided to apply MathML to MELEES because it

has several advantages, for example:

® it easily converts LaTeX documents to MathML by a number of converters
® converting MathML documents into LaTeX format is also possible.
® it gives direct web browser standard support for Windows, Unix/Linux and

Macintosh.

53 Hyper Text Markup Language (HTML) is the predominant markup language for web pages.
4 LaTeX is a document markup language and document preparation system for the TeX typesetting

programme.
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Given that MELEES’ teaching materials would be delivered in a HTML format, they
decided to use MathML, which was recommended by W3C’® for creating

mathematical formulae.

The MELEES team also received feedback indicating that, even when applying
MathML in conjunction with HTML into material development, the way in which
the materials were displayed could vary depending on the brand and version of the
web browsers. The team investigated various possible solutions. One was to present
the workbooks based on the picture format. However, this had the disadvantage that
they would lose interaction ability. Another possible solution was to convert the
workbooks into PDF format. At that time, PDF had become quite popular and almost
a document standard. PDF is also a decisive technology to apply. It is a markup
language for recording how a document will appear when printed and replicating this
on screen, which has been widely use in the digital world as a standard. The
technician would no longer be concerned about the output into any other computer
device. PDF was therefore chosen as a preferred format to ensure that users could
achieve the same quality of display as on the developer’s screen. The majority of

workbooks and past examination papers were displayed in PDF format.

5 http://www.w3.org/
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value. With the support of the Central IS Department, the adoption and use of the

WebCT platform could be perceived as occurring in a hassle-free environment.

The routinization process was next observed. Before 2000, staff in the School of
Geography had already expressed great interest in incorporating new technology into
their teaching. By 2004, many E-Learning supplement materials such as online mini
games and videos had been produced by individual staff who took advantage of
technological innovation to renew their teaching. This background helped to promote
the routinization process, and with the assistance of the E-Learning coordinator, the
development of E-Learning materials and courses was systematically encouraged
and gradually became a normal activity. In turn, this growth in experience made for
increased demands - for example, some academic staff found that the existing
E-Learning platform could not always satisfy their requirements when they were
designing their course contents, therefore highlighting the need to improve and even
replace the existing system. Some staff attempted to develop E-Learning courses
with other E-Learning platforms, while others reported their problems to the

E-Learning coordinator or the Central IS Department.

6.3.2.2 E-Learning Tool Development

E-Learning tool development usually occurs during the implementation and
routinization stages. As reported in Section 2.4.3, the E-Learning tool development
process is similar to the process of E-Learning innovation. This section will therefore

explain in the same way the E-Learning tool development process within the School

of Geography.

Selection: The School of Geography has considered four E-Learning tools which can
be divided into two types. Firstly, there are those decided and selected by the Central
IS Department, including Podcast and Xerte, and, secondly, those decided and
selected by the School of Geography itself. The reason why the University

developed the Xerte tool was explained in Section 4.4.3.4. The nature of the
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E-Learning material is presented as a multimedia and interactive tool which required
a great amount of time to create. In the School of Geography, many academic staff
perceived that complex technology is always a barrier to adopting E-Learning. The
workload for the E-Learning coordinator was quite heavy, especially as she assisted
with every E-Learning course. The Xerte tool therefore simplified the authoring and
deployment of interactive learning materials and reduced the E-Leaming
coordinator’s work load. The record shows that Xerte Toolkits is a very powerful
tool for creating E-Learning materials. The Podcast ranges from a speech, a natural
video scene, and some outstanding geology, which provides a great supplement to
the traditional teaching: the Podcast technology is therefore widely applied in the
School.

The decision to use SMS (Mobile Messaging Service), Google Map, or Bluetooth is
made by the academic staff themselves. Because of the characteristics of the School
of Geography, complex technology is usually applied by the academic staff,
according to the requirements of different courses. One lecturer applied SMS in the
class to encourage more interaction between the lecturer and students, which helped
the introverted students to become involved and encouraged them to ask questions in
an indirect way. They also acquired Google Map in their E-Learning module to
explain longitude, latitude and location and to enhance understanding. Currently,
staff are investigating the possibilities of trialling mobile devices to deliver

information through Bluetooth systems.

Trial (implementation): Once a tool has been tentatively selected, it is important to
pilot it. The efficiency of tools such Xerte and Podcast, basic for the development of
E-Learning content and design, had already been evaluated by the Central IS
Department. For the trial implementation of other E-Learning tools, such as SMS,
Google Map or Bluetooth, the academic staff developed a pilot E-Learning course
and then evaluated the performance. It was hoped that a tool that performed well

would be applied to more E-Learning courses.
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Routinization: After the trial stage (implementation), some of the E-Learning tools
were embedded into the normal activities of E-Learning course development,
particularly those that received good evaluation results. More new E-Learning tools
were further introduced into the E-Learning project and became part of the selection

for E-Learning design.

Currently, the core E-Learning team are looking at the possibilities of trialling
mobile devices to deliver information through Bluetooth systems. The mobile
learning method could be a useful application in geography-related subjects, as it
enables communication between learners and lecturers in any location and in

real-time.

6.3.3 Case Study Three— the eELT Project

6.3.3.1 E-Learning Platform Development

It can be argued that platform selection is one of the most critical issues for an
E-Learning project. Ideally, a standard platform should be used across the entire
e-China project, so that benefits such as cost reduction and technological support
efficiency can be actualised. However, before the start of the eELT project there was
dispute over platform choice between the UK HEFCE and the Chinese Ministry of
Education. The HECFE preferred to use the UKeU platform (which is no longer
available), while the Chinese MoE insisted that the platform should be interoperable;
control was another important concern. No conclusion was drawn from the debate,
and as a result, each participant in the e-China project selected its own platform.
While participants in the UK purchased the platform from established vendors, both
Chinese institutions developed their own platforms. Due to this reason, some delay

occurred even at the very early stage of the e-China project.
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platform is reflected in the concerns that both partners had about cost and control.
It would be more correct to say that each member had its standpoint, which was
sometimes hard to negotiate due to their background, even if they have agreed the

principle of the platform as a guideline:
... ... requirements for selecting a platform
1. Multi-language capability.
2. following international standards such as SCROM.
3. high security
4. high bandwidth to cope with rich media ... ...

(eELT multimedia officer Liung )

Both Chinese partners were in the process of developing their own platforms,
although these were still not ready for piloting. This was a central problem for
platform selection, and it took them some time to recognise that their own platforms
would be unsuitable for the project. Even so, the Chinese partners still did not wish

to facilitate the adaptation of their existing ones.

Continuous negotiations yielded very little progress for the eELT project. The UoN
team gave up their preference of WebCT, and suggested an open source platform

“Moodle” as an alternative option. Moodle has several advantages, some of which

are outlined below:

® Because the platform is an open source one, it allows the research team to
develop tools which can be imported into the platform as Moodle modules,

such as the workspace, the audio player and the video interactive player.

® The administrative interface supports both Chinese and English language,

which made further material development more direct.
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® The platform function comes with a chat and discussion forum and is easily
customized. It is relatively easy to obtain support compared with other open
source E-Learning platforms.

® Moodle also has a large community of users, including the University of Bath
and the Open University, which is a pioneer in distance learning provision in
the public sector in the UK.

® Moodle supports SCORM standards, and is compatible with other platforms
which support the SCORM standards.

The final decision to adopt Moodle, in addition to the advantages listed above, was
prompted by the potential to reduce maintenance costs in the long run. Despite the
fact that the process of reaching such a decision was not straightforward, the actual
deployment of the Moodle platform was extremely smooth, and both sides were able

to enjoy the benefits as a result.

6.3.3.2 E-Learning Tool Development

There are two types of E-Learning tools applied to the eELT project. One of these is
development software to meet the limitation of the open source platform Moodle,

and another is a communication tool.

Awareness:

As stated above in Section 6.3.3.1, one of the main limitations of an E-Learning
open source platform is that there is little tool support. At the start of the project,
therefore, this technical issue - what development software would be applied - was
considered by the eELT team. The eELT project involved collaboration between UK
and China, between different universities, and between academic and technical staff.
The joint teams thus needed to manage communication processes particularly
carefully, which presented a special challenge. The core team found that the key
issues of communication were:
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* What modes of communication (e.g. face-to-face meetings, email,
video-conferencing, telephone, fax, web-based tools) are most effective for

different purposes?

® How can the use of English and Chinese be managed to maximise

communicative effectiveness?

Selection:

Based on the main purpose of the eELT project, Macromedia Flash was selected as it
could be used for any type of interactive elements within the courseware whilst
HTML web pages were produced for static content. There are many benefits,
including re-usable code and Movieclips; integration with other web and multimedia
authoring tools such as Dreamweaver, Fireworks and web and mobile technologies;
relatively rapid development of multimedia programs including use of video and
sound; small file sizes due to vector graphics; and allowance for clean high quality

graphics.

The communication tools required a high level of communication efficiency to meet
the team’s need for collaboration, identified before the project started. The eELT
team decided to use Skype and MSN as the core communication tools. These two

tools are free and have wide user groups.

It is vital to note that the majority of the tools applied or developed were
fundamentally communication tools. For example, the tool implementation process
started by becoming aware of the problems and seeking possible solutions. After this
awareness stage, most effort was devoted to developing communication tools such as
audio recorders, virtual integrative platforms and workspace. Implementation
followed, characterized as a trial process. Any problem that was identified prompted

a new innovation effort to search for the solution.
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Creation of Ideas: The project leader was undoubtedly the most important source of
inspiration for the MELEES project. His aim was simply to convert his ideas about
promoting and establishing E-Learning into reality, one of which - the creation of a
template - significantly influenced the project. According to the project leader, a
template is necessary for further development, due to two reasons: firstly, a template
helps to reduce the time required for designing the online material; secondly, it helps
to reduce the time for students to become familiar with the functions and key

features of E-Learning.

Template for Development: After the MELEES team was formed and the decision
related to the platform had been confirmed, course development commenced. From
the beginning of the project, the development team focused on the project’s structure
and communicated their viewpoints with the other members of staff in the School of
Mathematics, identifying what could be delivered to the client schools. The
development team met on a weekly basis to discuss areas which needed to be

incorporated into the teaching materials.

Once the academic writers who were also the teaching staff at the School of
Mathematics, had completed the transcriptions or teaching notes, they passed them
on to the project technologist who attempted to present these in digital format with
integrated features. During the pilot phase, they chose a module to launch the system
as a basic framework acting as the initial template. Following this template, the team
was able to concentrate on the analysis of the module and create a more appropriate
and practical design. It is crucial to note that a template only offers a structure for
developing an online module. It is not intended to replace the need for extensive

communication between the various staff members involved in the process.

Implementation and Delivery: After the second technologist started to get involved
in the project, she followed the procedure mentioned before. Efforts were also made

by both the project leader and the E-Learning coordinator to promote E-Learning
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among colleagues in the School of Mathematics, and within two years, there were
more than twenty teaching staff involved in the MELEES project, sending ideas or
teaching notes to the project leader. With this amount of support from the academic
staff, the MELEES team was able to build on their success in applying the template
and effectively completing the development of E-Learning teaching materials to

fulfil the requirements of service teaching.

Evaluation: Soon after the first module was finished and delivered through the
platform to the students, it received excellent feedback from the students. More than
80% students logged onto MELEES more than once and 87% used MELEES after
the end of formal teaching. Because the feedback has been so positive, the template

was confirmed and rolled out to three more modules in the second semester.

The team learnt the importance of evaluation. A proper evaluation process was
carried out in order to receive direct feedback from the students. A learner-oriented
project will always improved by their feedback. The MELEES team also held
regular meetings with the client schools, as direct comments from lecturers are
valuable. Despite the fact that the template is still in use, evaluation has become a
vital mechanism for the project team, academic staff and E-Learning coordinator to

understand and judge the quality of design and delivery.

6.4.2 Case Study Two — the School of Geography E-Learning

Project

The E-Learning project at the School of Geography has been developed at a
relatively high speed. To date, there are 72 courses online. There is just one course
that needs to be redesigned due to poor student feedback. The process of service
innovation in the School of Geography is summarized in Figure 6.8, and explained in

more detail in the following section:
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would be selected to support the design and development. For example, the Xerte
tool, developed by the Central IS Department at the UoN, widely applied in the
E-Learning development in various schools, resulted in some useful templates for
E-Learning designers to utilize. This tool was useful not only in generating
productive results with a fairly stylish output, but was also very easy to use even for

some of the academic staff with very little Xerte training.

Implementation and Evaluation: From time to time, the E-Learning coordinator
and academic staff would ask a small number of students to give feedback, before
the module was formally delivered to all students. It is vital to note that not all
E-Learning courses were delivered to the students after piloting. Once E-Learning
courses were officially introduced, the standard evaluation forms were distributed to
the students for their feedback. After many courses had been attempted, the students
expressed frustration that they needed more time to become used to the different
icons used in the different modules. Creating a template was a useful way to address
this. It was noted that student feedback always provided guidance regarding ways to
improve, so after the evaluation, there would be discussion about developing the

next version in response to views expressed.

6.4.3 Case Study Three — the eELT Project

Compared to the two previous case studies, the e-China project is unique in its
coverage and scope. Having to collaborate with external organisations, particularly
in a different country with a very distinctively different culture, is a challenge in its
own right. Due to this reason, it is understandable that much effort was made in
communicating and debating ideas during the early stage of the project. The process

of service innovation underlying the eELT is summarized in Figure 6.9, and

explained in more detail in the following section:
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difficulties often occurred when communication was required across different
professions; for example, between a technician and an academic, or between a
project manager and a technician. These difficulties were further amplified by the
differences between the national and institutional cultures. In order to enhance the
performance of the collaboration, the eELT team decided to place the academic
writers at the centre, supported by a team of learning technologists led by UoN and
aiming to provide solutions for creating materials. During this process, the time for
exchanging ideas was successfully reduced as a result of better visualization and
sharing. The learning materials were also created through this “rapid prototyping

approach”.

As shown in Figure 6.9 above, the negotiation process involved an understanding of
the cultural and sub-cultural differences that resulted from nationality, institution and
profession. Once this process had been established, project members needed to
achieve a consensus in defining how to progress with the project. It is vital to note
that during the early stages, as pointed out by the interviewees, building a trusting
relationship for collaboration was a challenge. The negotiation process served as a
vital mechanism for overcoming barriers and fostering trust. This process highlights
that the essential element of an analysis and design phase can be characterized as a

continuous negotiation amongst members of the project teams.

Development: The development phase followed the analysis and design phase, when
most of the workload focussed on technological development. All technologists
involved in the eELT project were experiencing an exceptionally high workload and
some elements of the project were facing delays - for example, some parts of the

E-Learning materials that contained fully interactive functions took much longer to

develop than originally anticipated.

In order to increase progress, they decided to outsource some of the development

work to four Chinese companies and two British multimedia development
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companies. Initially, the rationale behind the outsourcing decision was to reduce the
time required to develop the E-Learning materials. However, during the later stage, it
was apparent that outsourcing might work well for certain aspects of the project, but
did not provide a panacea for the overall problems of the project. In particular, some
problems occurred due to a misunderstanding of the project specifications. Members
of the project teams therefore needed to act as a bridge to enable communication and

inevitably, there were further delays in the progress of the project.

Implementation, Delivery and Evaluation: Compared with earlier phases, the
implementation and delivery stage was relatively smooth. They also introduced an
extensive evaluation during the process, especially after the Beta version of
e-materials was released by the learning technologists. These evaluations could be
the catalyst for pushing boundaries and may achieve a positive result. One of the
most remarkable achievements was the feedback from the Chinese ELT teachers
who rated the E-Learning materials as highly satisfactory. It is important to note that,
compared with the original plan, the results of the project were very different.
Nevertheless, much appropriation and innovation took place, serving as a vital

source for refining the project.

6.5 Interactions among Three Innovation Processes

The interactions among three innovation processes are more complex than between
two innovation processes because interactions may each time lead change on
different innovation processes. The start and end statuses present delicate
equilibrium postures. Any pressure or enquiry may influence the whole balance. In
order to summarise interactions among organizational, technological and services
innovation, this section will present the case study of an IS tool project such as Xerte.
However, due to the complexity of change influence, this case study can only
demonstrate the interaction from one delicate equilibrium posture to another (Figure

6.10). Section 7.2.4 will discuss in detail the interaction between two and three

innovation processes.
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o Status 2 (Change) — Initial Pphase

The IS Learning team leader sensed this problem, and meanwhile found that the
Central IS Department faced two situations: firstly, the staff in the Central IS
Department faced a heavy workload and could not spare sufficient time to meet the
increased demand; secondly, the main concems raised by academic staff were related
to issues in E-Learning course design. As a result, in order to provide quality support
to the E-Learning projects at services level, the eLeK community formally launched

an IS tool project - Xerte appointing a new technological developer.

The purpose of the Xerte project is to provide a suite of tools for the rapid
development of interactive learning content. The principle of the tool is to carry out
simple, common tasks, providing a stylish template for interactive learning content
design and accelerating the development process. The advantages were four fold.
Firstly, it addressed a common concern raised by academic staff about the
technological difficulty of using a platform for E-Learning course design, Xerte is a
visual authoring development tool which allows E-Learning content to be easily
created without technological barriers. Secondly, Xerte, with advanced interface and
navigation systems for design, was suitable for any level of interactive learning
objective designer. Thirdly, Xerte was a cost-efficient open-source software. Finally,

Xerte significantly reduced the number of requests from academics for support.

o Status 3 (Balanced) — Final Phase

As stated previously, before Xerte tool was developed the academic staff
encountered many difficulties in attempting to overcome technological barriers in
designing E-Learning courses; by comparison, after Xerte was introduced, they
could devote all their enthusiasm to developing content; the Central IS Department
consistently provided the platform support and technological support to more
E-Learning projects. The E-Learning coordinator of the School of Geography
reported that E-Learning course development was significantly different before and

after Xerte. Before Xerte, she needed to devote more effort to providing
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technological support to academic staff. After Xerte, more academic staff were
interested in joining E-Learning projects because course design was no longer so
difficult, and therefore required less effort or time than previously. After successfully
utilizing Xerte, the organization, technology and service aspects once again achieved
a delicate equilibrium. Nevertheless, more and more E-Learning modules were

created by Xerte.

This section only presented three statuses, but in fact there was interaction during the
development of the Xerte project. Before it was formally announced, each trial
version was changed according to influence from organization and service. Currently,

Xerte is version 2.6.

6.6 Conclusions

It is clear from the above discussion that the complexity underlying the process of
E-Learning innovation cannot be over-stated. Starting from the aspect of
organisational innovation, this chapter has highlighted the process of each case study.
By comparing the three case studies, one of the most important points that emerged
is that Rogers’ process model (1995) has provided a useful base for examining the
process of E-Learning innovation. However, it is also evident that his model has
fallen short of capturing the full complexity, particularly the MELEES case study.
The second aspect examined in this chapter is technological innovation. From the
analysis, the results have indicated that technological details and specifications are
vital parts of the design and development. Nevertheless, the need to achieve a
consensus and understanding to apply the technology is equally vital. As indicated in
all three case studies, incorporating technology into E-Learning innovation is a
continuous process. Its continuity is fuelled by the development of a better
understanding of the technology, as well as the increasing level of maturity in
E-Learning. From the service innovation aspect, this chapter has outlined and
elaborated how a new service can be created through the incorporation of technology.
All three case studies suggest a mushroom effect that shows how a general idea of

enhancing E-Learning can lead to a transformation in organisation. Details about
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each aspect have indicated the need to examine and understand their role in and
impact on the overall E-Learning development. More importantly, these details
reveal that these three aspects, despite their uniqueness, need to be conceptualised in
conjunction. To do so, a case study of triple interaction was highlighted in this

chapter.

In the following chapter, the findings will be further synthesized in a list of key
deductions made by the researcher with a comparison of literature and a conceptual

framework that integrates the three aspects proposed.



CHAPTER 7 COMPARATIVE ANALYSIS AND
DISCUSSIONS

7.1 Introduction

The previous chapter on data analysis focussed mainly on the three identified aspects
of E-Learning innovation processes in each case study. This chapter aims to compare
and discuss the findings of the data analysis based on the result displayed in chapter
six. The comparative analysis is structured according to the research objectives,
leading to a discussion of how the research objectives have been met. As introduced
in the chapters on “Literature Review” and “Data Analysis”, there are three main
aspects of E-Learning innovation: organizational, technological, service and
innovation. The key link which integrates these three aspects is how they interact
with one another. Firstly, there are four parts presented in the following:
organizational, technological, service innovation and interaction among these three
aspects of innovation. Secondly, a framework is developed according to the findings
of the above four parts. The resulting framework is an addition to the present
research agenda and the researcher has strived to draw an interpretation from the

literature review and comparative analysis.

7.2 Cross-Case Analysis Comparison of E-Learning

Innovation Process among Three Selected Case Studies

This part provides a comparative analysis within the results obtained from three case
studies. Due to the complexity of E-Learning innovation processes, the comparative
analysis has been synthesized into a summary of key deductions made by the
researcher. A discussion on these deductions encourages an understanding of the

dynamics of E-Learning innovation.
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7.2.1 Organizational Innovation

To date, most studies seem to focus on the technological and service aspects; few
researchers have discussed the organizational aspect of E-Learning innovation
(Mcpherson and Nunes, 2006). This research found that the organizational aspect
is the most complex part of E-Learning innovation compared to technological and
service innovation, and indicates three main ways of presenting the E-Learning
organizational innovation process, introduced in detail below. These are: triggers for
E-Learning innovation; diversity of core team setup for E-Learning innovation; and

three tails of organizational innovation process.

7.2.1.1 Triggers for E-Learning Innovation

For both research and practice, most E-Learning innovation within organizations
begins with the question: “Why adopt E-Learning?" Research on E-Learning
adoption indicates that although the numbers of courses that incorporate ICT have
increased dramatically in the last three to five years, E-Learning as such has not
reached its potential (Elgort, 2005). The first stage of Roger’s model also starts with
“ideas” of adopting innovation. This research found that the triggers for E-Learning
innovation vary according to different contexts. By analyzing the E-Learning
innovation at school and university levels, three types of triggers were found for

E-Learning innovation:

1) E-Learning Bandwagon Pressure to University as a Trigger for E-Learning

Innovation

Organizational change is typically triggered by a relevant environmental shift that,
once sensed by the organization, leads to an intentionally-generated response (Porras
and Silvers, 1991). The reason for the E-Learning adoption in the University of
Nottingham is not only because of the demands from its individual staff, but also

from pressure from outside the University.

As Clegg et al. (2003) stated, the specific external drivers in relation to using new

media are varied. Leaders of elite universities see the potential to capitalise on their
215



international reputation. The University of Nottingham, as in other universities, is
also inevitably facing the vigorous challenges of the digital world. During the
E-Learning bandwagon of the dot-com era, E-Learning is viewed by many as a
“killer app” of the Internet (Oblinger and Kidwell, 2000). Universities, as the
investors, seek to put their money into E-Learning start-ups because they believe that
there will be huge payoffs. After 2000, almost 90% per cent of all universities in the
US, such as NYU Online, the University of Illinois On-line, and most of the
universities in the UK - for example, the University of Warwick, Imperial College
and the majority of universities in the Russell Group>®, have an individual
E-Learning plan (Svetcov, 2000) in the face of pressures from serious competition.
The trend was for universities to be afraid of being left behind by their competitors;

they believed that E-Learning would bring them additional strength and benefits.

Porras and Silvers (1991) also argued that organizational development is triggered
not only by current environmental mismatches but also by an organization’s desire to
fit into future environmental niches. There have been more recent attempts in the
field of Higher Education to restructure through the adoption of new forms of
governance and managerialism (Salter and Tapper, 2000) with a top down approach

(Clegg et al., 2003).

Based on the experience gained from the early implementation of E-Learning, some
lessons became apparent to the decision makers at university level. Firstly, there was
a need to standardise the technology used to power the E-Learning. This was evident
in the decision to select WebCT as the official E-Learning platform for the
University. Secondly, there was a need to expand the scope of E-Learning activities
as a means of achieving economies of scale. For instance, utilising E-Learning to
facilitate service teaching and introducing E-Learning to different campuses are just
two of the many examples which showcased the University’s efforts to maximise the

impact and potential of E-Learning. Thirdly, there was a need to continue reforming

% The Russell Group: is an association of 20 major research-intensive universities of the United
Kingdom which accounted for 66% of Universities' research grant and contract income in 2006/2007

(Source: hgp:[/yww.russellggoup.ag.uk/ ) ’le



the organisational structure in order to maximise the usage of the existing available
resources; for instance, having the Central IS Department to coordinate the
technology has helped the university to cut down the cost of appointing one or more
technicians for each school. Moreover, with the creation of eLeK and the Learning
and Teaching Committee, the University can be more selective in funding

E-Learning projects which are able to yield more potential for other schools.

2) The Interest of Individual Staff Members as a Ti rigger for E-Learning Innovation

Teaching innovation initiated by individual staff members was found to be one of the
most crucial triggers for E-Learning innovation. As observed in the case studies,
some individuals applied new technology to enhance their teaching before the
E-Learning project had been formally established in the university. Initially, even
though there was no centralised E-Learning innovation strategy or committee
available at university level, the University and most Schools have adopted an
attitude that permitted all staff to apply new concepts to innovate their teaching.
When an increasing number of staff became involved, some pressure started to
emerge at school level - for instance, in the case study of MEELES. Fishbein and
Ajzen’s (1975) theory of reasoned action posits that an individual’s behaviour is a
function of both their attitude toward a specific behaviour and the social influences

and norms surrounding that behaviour (Jebeile and Reeve, 2003).

Over the last two decades considerable research has been conducted into the
adoption by individuals of new technology in a variety of settings (Jebeile and Reeve,
2003). From the 1960s, language teachers were considering alternative ways to assist
learning (Barson and Debski, 1996), from behaviouristic and communicative
learning to integrated learning, which along the timeline indicates a trend for
computer-assisted language learning. From its early days, drill-and-practice for
integrated learning was applied to computers in order to increase the integration

between leamers and instructors.

Traditionally, lecturers in Higher Education have control over the individual

curricula and teaching methodologies, so they can choose innovative ways using any
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media (Clegg et al., 2003). From the 1990s, personal computers have gradually
become an indispensable aid for teachers and students within a variety of disciplines.
Teachers started to utilize the computer as a tool to enhance their teaching
performance. In traditional classroom teaching, students can be isolated and lack
motivation. Through developing computer technology, some teachers who were
technologically-advanced users initiated activities using computers as supplements to
the traditional teaching methods in multi-disciplines e.g. Education, Geography and

Mathematics.

This research found that within the university there was no formal E-Learning
strategy to popularize E-Learning before 2000, and only some staff members
developed courses with multi-media solutions. However, the pressure of developing
E-Learning within the university is increasing due to the Internet and the
development of related technology, and also to the increased demands on teaching.
This trend matches the viewpoint of organizational development which states that
organizational change is uspally triggered by the failure of people to create
continuously adaptive organizations (Weick and Quinn, 1999). Organizational
development occurs in response to modest mismatches with the environment and
produces relatively moderate adjustments in those segments of the organization not
congruent with the environment (Porras and Silvers, 1991). Some research studies
stated that the E-Learning strategy attempted to employ both top-down and
bottom-up approaches to implementation (Sharpe et al., 2006). As stated in the
previous section, the present research found that top management of the University is
one trigger of E-Learning innovation; however, this research has also found that

individuals adopt a positive role which also triggers to the E-Learning innovation.

3) Pressure from Schools as a Trigger for E-Learning Innovation

As this research stated above, universities attempted to employ both a top-down
strategy and bottom-up implementation (Sharpe et al., 2006); attention therefore
needs to be drawn to the importance of schools which are embedded between top

management and individual staff.
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Some staff at school level also experienced the advantages of E-Learning and
championed the adoption of the new technology to innovate teaching within their
school. This pressurised the schools examined in this study to change in order to be
competitive and also to reduce costs. However, before they could adopt E-Learning
the schools needed more time to understand the advantages it could bring. More
importantly, schools would require substantial resources from the university to fund
the innovation. The demand for resources at the school level therefore became a vital
force for the university to approach E-Learning strategically from the aspects of

pedagogical innovation and of resource distribution and utilisation.

The pressure from schools to innovate their pedagogy then became a driving force to
trigger some changes at university level. For example, the establishment of eLeK to
manage and coordinate E-Learning initiatives was a necessary step in order to
accommodate the continuous development of E-Learning activities. Given that the
amount of investment required for E-Learning is very substantial, it was vital for the
university to utilize and mobilize the available resources effectively, covering

finance, technology and knowledge.

Few research studies mentioned the importance and impact of schools during the
organizational change. Sharpe et al (2006) observed that the role of the school in
E-Learning innovation is to follow university strategy. The University produced and
distributed a template for a school strategy with a covering memo that clearly
explained why they had been asked to do this and what the benefits would be
(Sharpe et al., 2006). Fitz (1994) also explained that schools are needed to promote
E-Learning and to encourage bottom-up activity. This research found that
E-Learning innovation is not a one-way approach in response to top-down strategy,

but an interactive one with the school adopting the role of both trigger and follower.

Gamoran et al.(1997) argued that the strategy and activities of the schools were

principally a response to the external environment. The present research found the
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external environment - including competition and collaboration with other
universities - is an important motivation for schools to engage in E-Learning. For
example, the experience of collaborating with similar projects at other universities
enhanced the involvement in E-Learning by the School of Mathematics; also the
eLeK project was generated partly due to the competing pressure from Schools of
Education in other universities conducting E-Learning research. This is also
observed by Woods et al. (1998): “competing pressures and values have a

significant bearing on schools’ strategies and changes” (p181).

It is clear from the above discussion that innovation at individual and school level
represented two sources of input which were vital for triggering changes at
university level. Moreover, to accommodate, coordinate and maximise the
E-Leamning efforts the university could not simply stand still. Rather,
transformational innovation occurred as the university gained from the various

E-Learning innovation activities occurring within the institution.

4) Integration of the Three Triggers of E-Learning Innovation

Most research focuses on the first and second triggers (individual and university level)
as found in this research. For example, Toffler (1985) suggests that significant
organisational change only occurs when three conditions are met: “First, there must
be enormous external pressures. Second, there must be people inside who are
strongly dissatisfied with the existing order. And third, there must be a coherent
alternative embodied in a plan, a model, or a vision” (p. 14). However, the present
research also found that in order to sustain E-Learning developing throughout the
university, it is essential to consider the trigger from school level. Senge (1990)
argued very strongly that learning organisations require all employees to be involved
in change processes and it should not be left to senior managers to drive top-down
change. Jones and O'Shea (2004) pointed out that the management of universities
represents a very formidable challenge for vice-chancellors, their management teams
and governors - even when judged against many other public or private sector

organisations. It reveals how universities undertake the transition of combining
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Organizational innovation that took place at university level was found to cascade
down to school and individual levels. For example, in order to provide quality
support to the growing number of E-Learning projects in the various schools, Xerte
was launched by the Central IS Department. The academics can therefore devote
more time to developing content, while the Central IS Department can concentrate
on providing platform support and technological advice to the newly- formed

E-Learning projects.

Organizational innovation taking place at university level also serves as a feedback
mechanism for impacting on E-Learning innovation decisions and activities at school
and individual levels. For instance, eLeK was established as a central body for
making E-Learning-related decisions; eLeK aims not only to approve or disapprove
the E-Learning funding proposals submitted by each school, but also to reinforce the
strategic objectives of E-Learning formed by the University. The Central IS
Department is a vital feedback mechanism influencing departmental E-Learning
innovation. Despite the fact that many technological standards and infrastructures
were already established, the expertise from the Central IS Department is still
extremely valuable to various schools. This is particularly evident in the introduction

of Xerte by the Central IS Department, illustrated earlier.

Despite the fact that the level of maturity in departmental innovation varies among
schools, the common aim to enhance the students’ learning experience through
technology remains the same. The growing maturity in understanding how
E-Learning can facilitate individual innovation certainly helps the three Schools to
reinforce the E-Learning strategy proposed by the University, and to be flexible and
creative in arriving at solutions to achieve their goal. Moreover, each of the three
Schools examined by this study has demonstrated a very coherent viewpoint towards
E-Learning innovation, which impacts significantly on individual academic staff. For
example, in the case study of the School of Geography, the ultimate goal of its
E-Learning is to make all of its modules available online. By so doing, the students

will be provided with a choice between the conventional learning and E-Learning
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methods. The school therefore also plays a role in promoting continuously

innovative teaching among its academic staff.

The E-Learning project in the School of Geography is a typical example, launched
by these three triggers together. There are several reasons why the E-Learning
project was initiated in the School of Geography. Firstly, the culture already existed
within the School of Geography to use technology to supplement learning, since,
although there was no E-Learning-related initiative yet implemented by the School,
there were many technology-based supplementary materials (e.g. online mini games,
videos) produced by members of staff to enhance the students’ learning experience.
It is unsurprising that the decision to introduce E-Learning into the School very
quickly became a shared view among most of the staff. Secondly, from the time
when the E-Learning strategy group was formed in 2000, until 2004, E-Learning
development in the school and at university level became well established. Due to
the fact that many schools have already implemented E-Learning courses online,
considerable numbers of students, including many from the School of Geography,
have experienced E-Learning through participating in courses offered by other
departments. Thirdly, E-Learning was promoted by the university, particularly by the
top management. Triggered by these three forces, the decision formally to launch the

E-Learning project in the School of Geography was announced by the School head
in 2004.

7.2.1.2 Diversity of Core Team Setup for E-Learning Project

1) Academic Driven

From the discussion of triggers for E-Learning innovation, this research found that
academics were first to be involved in setting up the E-Learning strategy. For
example, “individual as a trigger of E-Learning innovation” is due to the interests
and needs of the academic staff. In the MELEES project, the project leader gained
significant experience in computer-assisted learning from the HELM project and
from applying new technology to encourage his students to learn mathematics. These

elements led to the realisation that E-Learning can provide a useful approach to the
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teaching of mathematics. Such an understanding served as the source of inspiration
for the project. In particular, when the university’s E-Learning strategy group called
for E-Learning bids, the project leader reacted quickly and completed an integrated
proposal. In addition, he also received support from a senior staff member who was
the leader of the Teaching and Learning Community of his School. Karelis (1999)
also had the same opinion that pedagogical concemns are rightfully maintain centre

focus for academics.

As key pedagogic themes are important in E-Learning design (Moon et al., 2005;
Hutchins and Hutchison, 2008), this research found that the entire MEELES project
is led mainly by academic staff (the project leader and the leader of the Teaching and
Learning Community of his School), and that the main role of the technician is to

design E-Learning courses according to pedagogic needs.

2) Technician Driven

There is no doubt of the importance of technology in E-Learning (Jones and O'shea,
2004). However, as stated in the previous section, the majority of research studies
argued that pedagogic needs are the central concern of E-Learning (e.g. Moon et al,
2005). For example, in Khan’s (2004) E-Learning development process, the first step
is to analyze E-Learning products. A comparison of the difference in E-Learning
projects between the Schools of Mathematics and Geography, Section 3.2.7 (case
selection) proposed that these two projects were at different university E-Learning
development stages: the E-Learning of the School of Mathematics was at an early
stage, while the E-Learning of the School of Geography was at a mature stage.
Compared with the School of Mathematics, the School of Geography has more

experience of technology.
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As stated in the previous section, the E-Learning project in the School of
Mathematics is academic driven, while the E-Learning project in the School of
Geography can be claimed to be technician driven. After the decision to fund the
E-Learning project proposed by the School of Geography was approved by the
university, the project coordinator was selected to lead the E-Learning project. The
main role of the E-Learning coordinator is to disseminate E-Learning project
information to all academic staff; assist with the design of E-Learning materials; and

provide the knowledge to apply the technology.

3) Collaboration Driven

The present research identified the third type of diversity of core team setup for the
E-Learning project as “collaboration driven”. As mentioned in the case studies, the
overall aim of the e-China programme was established as a strategic collaboration
between UK and China in the Higher Education sector. The Chinese Ministry of
Education would like to promote new pedagogical approaches to develop the
sociable competencies of listening and speaking. Additionally, through this
collaboration, the institutions of Higher Education in the UK can gain multi-cultural
E-Learning innovation experience. Marshall and Mitchell (2002) also suggested that
“Institutional leaders are also recognizing the need for a clear vision and integrated
strategy for E-Learning that also addresses opportunities for collaboration with
other institutions” (Reid, 1999, p.22). Building partnerships with other institutions is
crucial (Bates, 2001), and there is potential for inter-institutional and trans-national
partnerships (Hodgson, 2002). Multiple universities can share resources for
collaboration (Mason and Lefrere, 2003); they cannot afford to ignore the idea that
foreign E-Learning programmes may represent a threat to the culture and language

of national educational institutions (Bates, 2001).

7.2.1.3 Three Tails of Organizational Innovation Process

A comparison of three case studies reveals that, although most steps of organizational
innovation processes are similar in case studies fitting the first four stages of Rogers’

model, there are three types of “last stage” (shown in Table 7.1), named “three tails”
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not only through language but also by observation, imitation and practice (Nonaka,
1994).

There is no doubt that the importance of the eELT E-Learning project impacts on the
development of E-Learning within the University, especially with the purpose of
“international collaboration”(Marshall and Mitchell, 2002). The reasons why the
value mainly exists within groups is due to several reasons. Firstly, knowledge
complexity mainly affects transfer difficulty (Hansen, 1999; Teece et al., 1997).
Unlike the other two case studies, the eELT project is a pioneer cross-culture
E-Learning project which differs from Rogers’ research setting. These two research
teams are based on backgrounds from totally different cultures. The knowledge
therefore created by the eELT project is more complex than other E-Learning
projects in the University of Nottingham, thus creating barriers for knowledge
capture by other staff or groups. Secondly, the indirectly-related knowledge makes it
difficult to extend knowledge to other groups (Hansen, 1999). Because the
E-Learning platform and course concept of eELT are different from other

E-Learning projects, this makes it difficult to transfer knowledge to other groups.

2) Tail Two— “Routine” Stage (Geography E-Learning Project)

There are two essential stages in Rogers’ framework - the initiation and
implementation phases. The E-Learning project in the School of Geography seems to
fit best into Rogers’ framework for two reasons. First, the School of Geography is a
single organization which matches Rogers’ research setting. Second, the School was
more recently established within the University of Nottingham’s E-Learning

development timetable, which means they could benefit from of relevant experience,

thus avoiding unnecessary difficulties.

The results from this research can be fitted into the theory of “organizational routines”
(shown in Figure 7.2, type 2). Organizational routines are considered the basic

components of organizational behaviour (Becker et al., 2005) and there must be a
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certain amount of stability to the conditions influencing behaviour within existing
recurrent activities and interaction (Becker and Zirpoli, 2008). At the beginning of
the E-Learning project of the School of Geography, the E-Learning concept was
actively accepted and implied by the staff with high personal motivation; after a
period, more and more staff became aware of the benefit of E-Learning from the
pioneer staff. The routines that appeared since the introduction of E-Learning were
admired by most staff in the School. E-Learning became a common channel for

teaching, and the same stable and familiar behaviour routines continue (Becker et al.,
2005).

From the perspective of value creation, the value/ knowledge is transferred from a
group level to a school level. One reason why the knowledge can transfer
successfully is due to the related information (Hansen, 1999) as mentioned in the last
section, which suggests that the experience or technology of E-Learning in
teaching Geography is more or less similar. Another reason can be explained as
“creation of new advantage” where the harvest created by the E-Learning core team
members provides greater information and knowledge that can be used by other
school members to combine and exchange this information in a way that produces
new organizational knowledge (Lepak et al., 2007). The third reason may be because
of “leadership” which influences value creation and capture (Nonaka, 1994). As
this research has stated, the E-Learning in the School of Geography is fully
supported both by the Head of School and by the E-Learning coordinator who is
highly experienced, very supportive in enhancing staff motivation, and who

provides the discretion needed to take appropriate actions to achieve needs/goals.

3) Tail Three— “Spin Out” Stage (MELEES E-Learning Project)

We also can find initiation and implementation phases in the MELEES case study.
However, after the implementation phase, the MELEES did not come to an end - as
the result of this highly successful project. MELEES rolled out to the overseas
campus and inspired the innovations which form an extension to Rogers’ framework.

This research named this as tail 3 — “spin out” (shown in Figure 7.2, type 3).
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Many researchers mentioned that knowledge transfer is firmly connected to the
concept of learning organization (Gilbert and Cordey-Hayes, 1996; Huber, 1991).
Szulanski (1996) pointed out that the success of many organizations can be based on
their ability to transfer the knowledge embodied in organizational routines from one
organization unit to another. Since 2000, the University of Nottingham has exerted
great efforts to popularize E-Learning, not only over campuses in the UK but also on
other overseas campuses (Malaysia and China). The MELLES E-Learning project is
one case study which presents the University’s ability and effort to encourage value
transfer. Although the value transfer takes place within the University, the most
suitably ~ supportive  theory is  “inter-organizational  learning/knowledge

transfer”(Albino et al., 1999).

In addition to the importance of “related knowledge” and “leadership” (Nonaka,
1994; Hansen, 1999) - discussed in the previous section - another important feature
of inter-organizational value transfer is leader status, from which others can learn
about what brings success and failure (Holmqvist, 2003). This research also found
that organizational rules are also very important (Zhou, 1993), especially for the
efforts of inner-organizational marketing which spread information to the imitative
party. Another critical factor for successful value transfer is the support or

collaboration by the original party (Holmqvist, 2003).

This section has presented three tails which indicate three different organizational
innovation processes with different value impact. More importantly, these three tails
are not isolated but integrated. These three tails also can be viewed as three stages for
organizational innovation process. Taking the MELEES project, for example - before

it went to tail 3 it also passed through tail 1 and tail 2, explained in more detail in

Section 6.2.1.



7.2.2 Technological Innovation

There is no doubt that E-Learning development involves a high level of
technological innovation (Tse et al., 2007; Gyambrah, 2007; Morrison, 2003; Vatnal
et al., 2004; Alonso et al., 2005; Selim, 2007). The technological innovation process
in E-Learning can be the backbone for development. In other words, E-Learning
cannot exist without technology. The majority of literature on E-Learning
considered the technological issue as a whole (Allen, 2000), or the issue of tool
application development separately (Ruiz et al., 2006; Upton, 2006; Lin et al.,
2006). However, the present research found that platform and tool application
considerations from a micro view and IS development from a macro view are of

equal importance.

7.2.2.1 Platform Considerations

It has to be noted that the researches on E-Learning platform are more likely to focus
on new technology which could enhance the platform functions (Taudes et al., 2000),
open source (West, 2003) or E-Learning platform design (Alonso et al., 2005). Few
studies paid attention to the E-Learning platform selection (Ardito et al., 2006). Data
shows a great emergence of E-Learning modules after the official E-Learning
platform was announced and deployed, also indicating that E-Learning platform
selection is a further crucial issue in the early stage of E-Learning development in a
Higher Education institution. The problem is particularly conspicuous if the
institutions decided to adopt the platforms from the market rather than develop these
themselves. This research found that platform selection can be divided into two types:
a self-develop E-Learning platform, and the adoption of the E-Learning platform

from the market with different considerations.

1) Self-Develop E-Learning Platform
This research found that the main considerations of selecting a self-develop

E-Learning platform are about environmental and resource control.



The environmental considerations are based on the E-Learning platform market and
the environment of the Internet infrastructure. From the pilot research site, the
National Chung Cheng University initiated their E-Learning development early in
1997, when there was no established E-Learning platform in the educational market -
even broadband capacity was still limited. However, the advanced foundation
Internet infrastructure in Taiwan did provide the environment to enable the
possibility for early incubation of E-Learning solutions. It also possessed the high
quality yet cheap human resources for computer programming, which led to the
decision to develop the E-Learning platform themselves. Scott (2004) also argued
that the IT environment and numbers of technical staff influenced the

consideration of the self-develop platform.

The main benefit of the self-develop E-Learning platform is flexibility. The case
study of National Chung Cheng University observes that a considerable amount of
effort was put into developing the tailor-made E-Learning platform. Holding the
source code means they hold the initiative and can be flexible. However, developing
a platform did consume the limited resources. Self-made systems are cheaper to
build and upgrade than a vendor solution. Savings in total cost of ownership are less
clear cut, but self-made systems often require more maintenance (Scott, 2004).
Moreover, from a macro-view point, if every institution has its own platform, this
causes unnecessary waste, and it is difficult to reach an economic scale; further,

there are limits to developing strength for the future.

2) Adoption of the E-Learning Platform from the Market

Another E-Learning platform solution is to adopt from the market. The detailed
evaluation and selection of platform approaches may vary, but the rationale to
discover a proper E-Learning platform is the same. Two kinds of E-Learning

platforms can be chosen - licensed proprietary platforms and free open-source

platforms.
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* Licensed Proprietary Platform Selection
Licensed proprietary E-Learning platforms are packages that facilitate the
administration of a course, its management, and the communication and discussions
within it (Halawi et al., 2009). It means that systems manufacturers control all
hardware and software layers of the standard architecture (West, 2003). Viorres et
al. (2007) pointed out that many universities prefer proprietary E-Learning platforms
due to the availability of accessibility applications in combination with assistive
technology compatibility. These kinds of platforms provide a number of learning
tools for the purpose of assignments, discussions, course material, e-mails, exams,

and tests such as discussion boards, chat rooms (Ngai et al., 2007).

One main reason for the University of Nottingham to adopt Blackboard as its official
E-Learning platform is because it has been used by five thousand institutions all over
the world, including famous universities such as Stanford and UCLA57, which
reduces barriers to collaboration with other universities. Both MELEES and the
School of Geography took the E-Learning platform decision made by the Central IS
Department in different phases of E-Learning development at the University, subject
to support from Central IS Department and to compatibility. Course content
management, such as Blackboard and WebCT, use proprietary database formats that
make it very difficult or impossible to transfer learning content from one system to
another (Jones, 2002). Beside this, the issues of license fee and flexibility are also
significant disadvantages of a licensed proprietary platform. This will be examined

in the following comparison of open source platforms.

e Free Open-Source Platform Selection

There are many universities using open source E-Learning platforms; for example, a
study by Campanella et al (2008) calculated that 32% of Italian universities were
using open source. With open source, Higher Education institutions can easily and
freely audit systems such as ultimate access/control, ownership, and freedom

(Koohang and Harman, 2005). The eELT case study, with its specific background, is

57 http://www.blackboard.com/
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a large project led jointly by HEFCE and the Chinese MoE. It goes without saying
that these organisations should address the issue of E-Learning platform selection
before attending to the details. The eELT project did not make a decision about a
platform until a year after the project had started, which caused significant delays. In
addition, the chosen platform Moodle in the eELT project was an open-source based
VLE. The reason why this compromised solution was reached was due to
resistance from the Chinese partner to the platform license fee, stated specifically by

Sife et al.(2007) as one of the main benefits of open source platform adoption.

However, in the case study of eELT, the present research found that open-source
based platforms do not mean “free” - they often have no official technology support
for difficulties experienced by the development team. Koohang and Harman (2005)
observed that open source requires the allocation and securing of a budget for “free”
software. Another issue for open source implementation is the cost of open-source
code complexity which requires a high level of technical expertise to modify the

code (Dalziel, 2003).

7.2.2.2 Tool Application Considerations

As described in the literature, E-Learning technology often refers to the tool
applications which are utilized on E-Learning platforms (Franceschi et al., 2009; Li
and Leung, 2009; Martinez-Torres et al., 2008; Scalise et al., 2007, Connolly and
Stansfield, 2007). E-Learning technology is unique in its breadth and continuous
improvement, yet E-Learning handbooks contain just a brief introduction to
E-Learning technologies without giving a clear classification of the variety of
technologies that could be applied (Morrison, 2003). The present research found that
there are three dimensions by which E-Learning tool applications can be considered:
considerations of subject, the requirements of E-Learning design and delivery, and

concerns about communication.

1) Subject Oriented E-Learning Tool Application Considerations
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Most research on E-Learning technology is carried out separately as a micro view in
different subjects e.g.(Ruiz et al., 2006). The present research discovered that the
tool applications which they adopted often have a closed relationship with the
subject areas. The author therefore argues that some of the tool applications which
may apply were subject oriented, especially those related to Science and Engineering.
Examples included the Google Map in the School of Geography E-Learning project
and Mathematic workbooks in the MELEES project. The embedding of Google Map
resulted in very good performance by and feedback from students, but was
unsuitable for other subject areas. The content-oriented theories developed by Lijnse
and Klaassen (2004) proposed that the primary goal for science education research is
a content-specific didactical knowledge based on the development of exemplary
teaching. However, the majority of research studies which mentioned
contented—oriented implied suitability and format preferences e.g. Fetaji and Fetaji
(2007). Andersson and Wallin’s research (2006) defined it as a specific topic. It can
be argued that subject and content should be carefully considered as part of

E-Learning course design and delivery.

2) E-Learning Design & Delivery Requirement

This research found that the main requirement of E-Learning design and delivery is
usability, which plays a significant role towards the success of E-Learning design
and delivery (Squires and Preece, 1996). If an E-Learning system is not sufficiently
usable, people have to spend more time learning how to use the system rather than
designing or learning the contents (Ardito et al, 2006). As introduced in this
research, the purpose of the Xerte tool is to assist E-Learning course design due to
the lack of E-Learning platform support. When considering E-Learning course
delivery, the challenge is to create a system that does not confuse or frustrate
learners. A poorly designed interface will hinder effective learning and information
retention (Ardito et al., 2006). Moreover, technology should not become a barrier.
For example, in the School of Geography Google Map is a valuable E-Learning

application tool which is simple to use giving high quality information.
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3) Concerns about Communication

Frequency and quality of communication was another concemn for the selection of
E-Learning tool applications for the eELT project, which has a diverse cultural
background involving several partners. Conflicts between Chinese partners and
University of Nottingham teams could be identified on many occasions.
Communication is the most common way to reduce the impact of conflicts (Te'en,
2001; Barki and Hartwick, 2001). After the eELT project team discovered that
effective communication might be the only way to move the project on they started
to customise the communication tools in order to enhance the frequency and quality
of communications. Paton (2009) grouped the E-Learning tools into the broad
categories of asynchronous tools (that allow for interaction in a time-delayed manner,
such as Podcast) and synchronous tools (real time or live activities such as chat
rooms). E-Learning communication tools allowed users to exchange information, to
ask help and to suggest solutions which could enhance the interaction between

students and teachers.

7.2.2.3 Integration of E-Learning Platform and Tool Application
Innovation Processes

There is no doubt that the E-Learning platform and tool application are the two main
constituents for the E-Learning technological innovation process. An IS innovation
process can cover a wide variety of concepts and techniques (livari et al., 2000).
Dietrich and Walz (1997) argued that it is essential to distinguish between the IS
innovation process and the acceptance of tools and techniques. However, the present
research suggests that it is not only necessary to concentrate E-Learning platform
and tool application innovation processes separately as Dietrich and Walz's (1997)

research argues, but it is also important to integrate these two processes (€.g. Figure

6.4).

236



7.2.3 Service Innovation

According to the author’s research definition of services innovation in E-Learning
development, the case studies all demonstrated the essential steps in E-Learning
service innovation, mentioned in the literature review. These steps include better
learning outcomes (Ellis et al., 2007); interactions between students, instructors and
students to students (Box, 1999, Kirby, 1999, Davis and Wong, 2007); and an
alternative way to achieve a better teaching and leamning outcome (Stefl-Mabry,
1999). Nevertheless, the service innovation processes in E-Learning maybe similar.
However, the present research found three distinct features that may have been

considered in previous studies, described below:

7.2.3.1 Template

Many studies proposed the use of templates (Muzio et al., 2002; Winne et al., 2006),
yet only a few researchers have provided information on their purpose and how to
design them (Lohr and Heng-Yu, 2003). This research found that templates are used
practically during the E-Learning course development process, but that the theory of
template use is not explored. Templates are “designer-friendly tools that require very
little computer expertise and time involvement on the part of the instructional
designer” (Loucks-Horsley, 1996, p.13). Normally, E-Learning platforms provide
instructional authoring templates such as navigation tools, glossaries, scoring devices,

annotation aids, multiple choice testing tools, highlighting devices, chat rooms, and

bulletin boards.

When instructors attempt to develop E-Learning materials, there are several issues
which should be taken into account. These include the degree of technical expertise
required, the budget, and the consistency of the E-Learning material quality being
presented. However, the templates mentioned above cannot usually satisfy the needs
from academics. For this reason, the MELEES project team developed their own
template and created the Xerte tool. Templates are most often used where a team of

programmers, instructional designers, graphic artists, interface designers and
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technical writers work together to create prototypes of instruction that gradually
evolve into a final product (Vaughn, 1994). It is entirely fair to say that applying the
templates can bring various advantages: saving time and effort for both technicians
and academics; giving consistency, especially in large scale E-Learning course
design; and increasing output and creativity. However, as argued by Lohr and
Heng-Yu (2003), templates are often limited in functionality, particularly when
designed by computer programmers who have technical rather than instructional
expertise; further, templates are not always as user-friendly and as easy to use as

programmers who created them suppose.

7.2.3.2 Collaboration

Communication is an important factor for E-Learning development (Te'eni, 2001).
Its importance is not limited only to the stakeholders within the team, but also those
outside the team and, in the case study of eELT, outside the country. Within the
E-Learning project, communication between the project manager, technicians, and
module lecturers is crucial. For example, technicians ensure the successful
day-to-day running of E-Learning, and are vital for all E-Learning projects (Sharpe
et al., 2006). Most E-Learning courses are designed jointly by the technician and the
module lecturers, and communication becomes even more significant when the
project requires cooperation between several teams in different locations with
different cultural backgrounds. Interviews with team members of the eELT project

revealed that improving communication was one of the most important issues

between them and the Chinese universities. Extra efforts had to be made, for instance,

to apply communication tools and increase the number of face-to-face meetings.

This research observed that trust is an important element in collaboration (Mason and
Lefrere, 2003). Two types of trust are required for effective E-Learning development.
The first of these is the inner-trust that is built within the team, and the second type is
inter-trust between the team and other stakeholders. Mistrust can seriously delay the
progress of any E-Learning development. Normally, it is relatively easy to build the

inner-trust within an E-Learning project, and it can be quite difficult to build the
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inter-trust between the University’s Central IS Department or between partners from
different institutions. For example, this research found that some of the academic
staff complained about the Central IS Department, arguing that it offered inadequate

attention and effort in supporting them.

Some studies have described the phenomenon of negotiation in the E-Learning
innovation process, especially during organizational change (Samarawickrema and
Stacey, 2007; Arnold, 2003). However, this research found that “negotiation” also
always occurs during E-Learning course development, especially between technicians
(Central IS Department) and academic staff, and that the more complex the
E-Learning project, the more negotiation occurs, as in the eELT project (detail

explained in Chapter 6).

7.2.3.3 Students’ Views on E-Learning Development

There is no doubt of the importance of students’ views in E-Learning course
development (Jennifer Gilbert, 2007). Evaluation is the main role of students in
E-Learning development. The E-Learning coordinator and academic staff would
students to give feedback before the module was formally delivered. Evaluation is a
vital mechanism for the project team, academic staff and the E-Learning coordinator
to understand and judge the quality of design and delivery. The continuing
evaluation of the courses suggests the importance of learning by doing, and

encourages continuous innovation.

Despite the above assertion that it is very important to take the views of students into
account in E-Learning course development, this research has also found that the
value of students’ views is given different weighting for different aspects of
E-Learning innovation processes. When interviewed, the Central IS Department
argued that “students don’t know what they need”; and in explaining the triggers of
E-Learning adoption (Section 4.4), the “students” were not counted. Many

researchers and implementers have observed that the end users often express a less
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than enthusiastic response to many technological innovations introduced by the
organization (O'connor et al., 1990; Leonard-Barton and Kraus, 1985; Gold, 1981;
Blackler and Brown, 1985; Ellen et al., 1991). Riesz (1980) explains: “the average
customer’s inability to articulate needs and wants for goods and services that are
technologically or functionally advanced is a significant problem” (p.51). However,
the present research also argues that it is increasingly important to involve customers
in new research trends in innovation management, both user-driven or open
innovation. The students’ views should therefore be considered not only for the

development of E-Learning courses but also when developing E-Learning strategy.

7.2.4 Interaction

Much research focuses on interaction, for example Cooper (2000) and
Staudenmayer et al. (2002). However the majority of studies only examine the
impact of one side on another side’s process, such as how technology is embedded in
the organizational change (Leonardi, 2007). Few researchers have described the
interaction between two processes, especially two parallel processes. The present
research therefore attempted to understand the interaction between two or even three
parallel interdependent processes. Abdomerovic and Blakemore (2002) are the only
researchers who considered the interaction process, when they analyzed the variables
of product-oriented and project management processes. However, they did not
explain the interaction or interdependence of these two processes. The present

research sought to fill this gap by categorizing the interactions between two and

three innovation processes.

72.4.1 Interactions between Organizational and Technological

Innovation Processes

There are two theoretical areas of research on the relation between technology and
organizations: the first is how technology support decision- making or strategy, e.g
Banker and Kauffman (2004); the other is the impact of technology on

organizational change, €.g. Bloodgood and Salisbury (2001) and Markus and Robey

240



(1988). The present research suggests that the interaction between organization and

technology can be categorised as follows:

1. Pressure

Alshara and Alsharo (2007) asserted that E-Learning technology can significantly
affect the structure, business process, practices and politics of the educational
organization. Gallick (1998), argued that advancement in E-Learning technologies
and capabilities have forced the institutions of Higher Education to revisit - and, in
some case studies, redefine - their key objectives. Oblinger and Maruyama (1996)
described the various pressures exerted by technology on universities, as discussed in

Section 7.2.1 of the present study.

Results of this study demonstrated that - in addition to pressure from external
technology such as technological development and the popularization of the
E-Learning platform - there were also individuals applying new technology to
enhance their teaching before the E-Learning innovation was formally established.
Initially, the organization adopted a permissive attitude, showing a flexibility that
allowed all staff to apply new concepts for teaching. Hardgrave and Johnson (2003)
made a similar observation: the growing number of individuals using a process can
often result in a decision to standardize the process as an organizational process;
likewise, this research found that when more and more staff became involved, the
organization perceived pressure from them, indicating that a change would be

necessary in order to accommodate the E-Learning activities.

This research recognised that the starting point of the technological innovation
process is followed by organizational decision/strategy regarding whether and how
to change technology. The observation is also made in Banker and Kauffman’s paper
(2004) that the decision to support and the organizational strategy both impact on the
technological innovation process. The dissatisfaction regarding platform or tool
applications expressed by IT or academic staff is also an important pressure on
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technological innovation. For example, Gladieux and Swail (1999) indicate that such
feedback, especially dissatisfaction over technology, will encourage the university,
school or individual staff to adopt new technology; meanwhile a range of providers
have become increasingly influential in the Higher Education sector by offering new
services with technological support, which also react to feedback from universities

about technology.

2. Adoption

The adoption of technological innovation is explored in detail in Section 7.2.2,
which considers platform and tool application. The main discussion of the
organization in this section is about how it makes investments and decides on how to
adopt technology. From the technological viewpoint, the greatest investment in the
E-Learning innovation process is platform adoption. The investment in the platform
can take the form of a pilot project, prototype, establishment of vital infrastructure,
or some baseline implementation of the platform itself (Fichman, 2004). As in this
research, the University initially invested two platforms for pilot study; Taudes et
al.(2000) presented a similar example of an ERP case study with several different
initiatives for investing platforms. However, the platform adoption issue does not
only focus on the acceptance of technology but also on how the adoption process
allows a detailed evaluation of the technology and larger “baseline” implementations

of the full platform (Fichman, 2004).

The debate over adopting technology relates not only to the technology itself but also
to the organizational issues. The main impact of technology on organizational
innovation can be summarized as organizational structure change and people
involvement adoption. Nunan et al. (2000) highlight “the importance of integration:
information technologies are bringing structural change to serve areas, causing a
convergence of roles and functions between registry, library, corporate services,
production and teaching support and student services” (p.72). This present research
observed that the University launched the eLeK community and a VLE focus group

to evaluate all possible solutions, and appointed an IS learning team leader. A range
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of academic, technical, and administrative staff, and people with new composite
skills from different departments across the University, became involved in
E-Learning development. Jones and O'Shea (2004) reported that the development of
an E-Learning environment led to the creation of multi-disciplinary teams networked
to work together. They argued that “there were very few examples of staff from so
many different areas of the University working together in one group, the boundaries
between academic departments and support departments were well protected by

tradition and culture” (p.386).

3. Adaptation with Resistance

Vaast & Levina (2006) argued that the interdependence between organization and
information systems implies that change in one area requires adaptation in the other.
The adaptation period for both technological and organizational innovation processes
gives opportunity to confront “turbulence”. The previous section argued how the
adoption of an E-Learning platform can have a significant impact on the organization,
including structural change and reassignment of staff. The adoption of technological
innovation requires the organization to adapt rules, procedures and structures to a
new technology (Damanpour and Evan, 1984). Adaptation to organizational
innovation processes relates mainly to how staff adapt to technology adopted by
higher level management. In order to accommodate the new system, the members of
the organization first need to acquire common knowledge of the technology before
attempting to adopt it. Some members of staff were new to E-Learning, so they

needed more time to learn to utilise the new technology or tools.

However, it is not easy when organizational inertia often hinders internal adaptation
(Tripsas and Gavetti, 2000). When technological innovation occurs, there is always a
group driving the innovation forward. However, it is important to notice that some
members of staff may express opposite opinions. There is a natural resistance to

change which may be explained:
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® Technological innovation seeks to change the working habits of members of
staff. Resistance may occur when they perceive that the new technology is not

as good as they expected or when they question its advantages.

® Certain staff are more conservative and prefer to keep to traditional practices

rather than change.

® Some of the schools may refuse to accept this technology with the argument
that the technology cannot offer what they want. The situation occurs due to

insufficient information or knowledge being provided.

Economists have stressed the importance of incentives and rewards obtained from
innovations (Henderson, 1993), but have ignored the motivation of the employees or

workers who may not directly benefit economically (Hage, 1999).

The technological innovation process is influenced by the “turbulent” adaptation
period of organizational innovation, when the adopted technology may need to be
revised or replaced. A significant example is the ¢eELT E-Learning project which
involves two organizations. Each decision about adopting technology needs
negotiation and prolongs this adaptation period. This research identified that any
change requires extra costs (Orlikowski, 2000), especially platform change.
Collaboration with technical experts, such as the providers of technological
solutions who have expertise in designing and marshaling support, may assist the
stability of technological adaptation (Weigelt and Sarkar, 2009). However,
unsuccessful adaptation of organizations to new embedded technology implies that a
new technology has to be adopted. For instance, in the eELT project the
communication tool application had to be reconsidered and replaced several times.

Most previous research has focused only on successful adaptation.

4. Support
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Tyre and Hauptman (1992) argued that it is important that organizations respond to
support technological innovation, especially in problem solving. The present
research observed that technological innovation required robust organizational
support in order to sustain the strength of the innovation, especially at the university
level. To provide consistent support in terms of financial and organizational strategy,
the senior management of the university made adjustments to the organization
structure in order to establish mission- oriented communities such as a VLE focus
group, an E-Learning community and eLeK. The Central IS Department also
expanded numbers of staff and the capacities of technology sustainability. These are

the cores to drive the E-Learning innovation forward.

This research suggests that the main support of technological innovation for
organizational innovation process is provided by IS stability and flexibility. For
example, because IS stability supports sub-schools, they do not have to concern
themselves with the platform issue, and so the school E-Learning technologists can
devote all their attention to creating materials and new tool trials. This focus on
supporting the teaching staff in creating more E-Learning materials may also give
the advantage of better results and encourage more staff to become involved.
However, Orlikowski (2000) argued that the stability of the technology and its
applications is only provisional because different elements continue to be developed,
existing functions fail and are fixed, and new materials are invented. IS innovation
should full support strategy (Ettlie et al., 1984). Other innovation researchers have
structured similar arguments about IS flexibility supporting the directions of

different strategies (Fichman, 2001).

7.2.4.2 Interactions between Technological and Service Innovation

Processes

Claims about the importance of interdependence between technology and service are
persuasive: the technology not only involve the design and delivery of the service,
but also its marketing (Orlikowski, 2000). This research categorizes three types of

interaction between technology and service during their innovation processes:
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1. Sustentation

All the E-Learning materials are running on the E-Learning platform and delivered
via the Internet. From this aspect, technology is one of the core elements in the
E-Learning service. In other words, technology is the soul of the E-Learning service.
The sustentation of technology impacts on all service innovation processes from
ideas, design, delivery and also communication (Fichman, 2001). The process of
creating and delivering the service is fundamentally rich in information exchange

requiring technological support (Looy B. V. et al., 2003).

There is little research that investigates the interaction of sustentation of service with
technological innovation (Lievens and Moenaert, 2001). This research found that the
positive feedback from service or continuous usage of existing technology means
sustentation to technological innovation, maintaining technological stability.

Alternatively, it responds to other types of interaction, as follows.

2. Limitations

The E-Learning services are created and delivered by technology. However,
limitations such as Internet bandwidth, technological development and the capacities
of information systems all influence E-Learning services innovation. For example, in
the MELEES case study, the delivery of services to the overseas campus presented
the team with a challenge. The narrow Internet bandwidth limited and affected
service performance. In fact, the original idea was to install all the services and
information in the UK; the students in the overseas campuses were to log in to the
UK server for the E-Learning services. However, students were dissatisfied with the
effect of the narrow bandwidth on service performance. In the eELT case study, the
complex technical involvement led to unavoidable delays. The design and
implementation of the heavy animations and interactive E-Learning materials
required considerable time. The limitation affected all related technology,

including platform (Fichman, 2004), tool application Orlikowski (2000) and
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communication software (Fichman, 2001) all of which may influence the whole

service innovation process, including design or delivery (Das and Ven, 2000).

The limitation of service to technological innovation seems not significant. However
this research found that the limitation was due to different education subjects/areas
related to the stage of “platform consideration” and “tool application consideration”.
Alavi and Leidner (2001a) put forward a similar argument that it is necessary to
evaluate technology tools with subject matter and how this interaction produces
desired learning outcomes. The selection of technologies should suit subject matter,
content type or course designs (Piccoli et al., 2001). For example, Google Map is a
very good tool application for E-Learning courses in the School of Geography;

however, it is not suitable for E-Learning courses in the School of Mathematics.

3. Catalyst

Advance technology used to lead the novel E-Learning service innovation. IT is a
key factor that led to a radical transformation of service (Buzzacchi et al., 1995).
Educational technology is for enhancing both teaching and learning through
Leaming Management Systems (Gyambrah, 2007). In the case study of the School of
Geography, the E-Learning technology officer utilized the technology and tools well
to speed up the design and implementation processes. There were 72 modules online
within three years in the School of Geography. Further, Barras (1986) stated that IT

was initially developed and used to improve the efficiency of the service delivery of

existing services.

Tellis (2008) argued that all innovation ultimately aims to produce better products or
service. The feedback or demands from service innovation often promote
technological innovation. Gladieux and Swail (1999) indicate that the feedback,
especially dissatisfaction expressed over technology, will enhance technological
innovation. In the eELT case study, the international cooperation research team

required wide scale communication which the former method could not offer.
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Pressures moved the technology forward to develop new and efficient

communication tools in order to enhance understanding, resulting in improved

E-Learning materials.

7.2.4.3 Interactions between Organizational and Service Innovation

Processes

This research identified two aspects of interaction between organizational and

service innovation processes. These can be divided into three categories, as follows:
1 Decision and Planning

Damanpour (1991) argued that organization can have an impact on determining
service innovation. The organization decides on E-Learning services required, and
also plans how to achieve this. This interaction can be found in every case study.
Service innovation needs to fit into an organizational perspective (Stevens and
Dimitriadis, 2005; Fitzsimmons and Fitzsimmons, 2001). The first stage of service
innovation (e.g. idea) starts always according to the organizational decision and

planning, regardless of strategies devised by top management or schools.

In comparison, this research found that the feedback during or after the introduction
of service innovation processes will assist the organization to adjust or make new
strategies. Similarly, Stevens and Dimitriadis (2005) also stated that the service
innovation can gather and translate information, and contribute to the improvement
of the decisions made during the development. For example, the Xerte project is
based on the feedback about problems in course design; the University realized that

the previous decision on the adoption of WebCT was insufficient, so it decided to

launch the Xerte project.

2 Support

The organization has the responsibility to support the service innovation. The service

innovation often requires multilateral resources which need the organization’s full
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support in terms of financial and professional knowledge. The E-Learning course in
particular is an entire new concept compared to traditional courses. For example,
Gyambrah (2007) proposed that such faculty members as administrator, facilitator,
technical support and evaluator were required to support E-Learning, and Laurillard
(2005) suggested that institutions of Higher Education should provide sufficient time

and resources for lecturers to be re-skilled.

The main support of services to organizational innovation processes is
“organizational learning”. Service innovation can be perceived as a collective
knowledge creation process (Takeuchi and Nonaka, 1995). Knowledge is a vital
mechanism for organizational learning (March, 1991). Takeuchi and Nonaka (1995)
demonstrated the existence of links between the learning process and service
innovation processes. It is especially vital in the early period of E-Learning
innovation in the organization. For example, the knowledge created by MEELE’s
course promoted better understanding of E-Learning and E-Learning strategies

within the university.

3 Restructure

The E-Learning innovation process is a complex development process; the old
organization structure may not be appropriate to face those challenges. Service
innovation requires some systematic changes in organizations in order to provide the
best solution (Stevens and Dimitriadis, 2005; Fitzsimmons and Fitzsimmons, 2001).
In the eELT case study, the high level of cultural difference and low level of
understanding led to difficulties. There had to be several restructures in order to
enhance the collaboration. As an E-Learning services project, the eELT research
team utilized face-to-face communication skills to reduce the cultural barriers. They

also outsourced some technological jobs to several multimedia companies.

This research found that service need be restructured according to organizational
innovation progress. The process of transforming traditional courses into E-Learning
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courses 1is a service process which restructures design, delivery and the involvement
of staff according to organizational strategy. Damanpour (1991) presented an
example of team restructure in service innovation depending on determinants. An
example in this research is the decision of the Xerte project to change the structure of
E-Learning design dramatically, not only within the University but also to influence

the E-Learning development of other universities.

7.2.4.4 Interactions among Three Innovation Processes

This discussion of interaction between two innovation processes has led this research
to recognise that interaction implies influences to both related processes, although
each category of interaction leads to different efforts for different innovation
processes. Because the E-Learning innovation process is related to three parallel
innovation processes, it is necessary to gain a deeper understanding of the dynamic
processes that shape interaction among these three processes. However, the triple
interaction is more complex compared with bi-interaction. For example, the triple
interaction case study of Xerte project is only one example in the E-Learning
innovation process. An overview of the whole E-Learning innovation process

indicates that the triple interaction will occur constantly.

As stated at the beginning of this section, there is little research on interaction that
focuses on processes. Rukanova et al. (2009) mentioned the multi-interaction
between processes. The “multi-level” they used is micro, meso, macro by
Damsgaard & Lyytinen (1998), and their study did not explain how different levels
engage, nor did they identify patterns of interaction (Rukanova et al., 2009). In
contrast to their research, this study focused on “multi-dimension” and tried to
identify the pattern of interaction between the two innovation processes. It also
discovered that the interactions among organizational, technological and services
innovation complemented each other. In addition, approaches to the development of
E-Learning may vary within different subjects or disciplines. For example: the social

sci
a relatively lower level of involvement with technology; on the other hand natural

ence learning style requires a higher amount of reading and listening and therefore
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and dynamic interrelationships between the three aspects. The need to understand the
dynamic interrelationships and interactions occurred at the individual,
school/department and organisational/university levels and is reflected in the core
objective of this research, serving as a vital contrast to some of the prior studies on
and/or related to E-Learning. For instance, many prior studies of E-Learning
innovation tended to focus on one aspect of the innovation (Mcpherson and Nunes,
2006; Stephen and Geoff, 2004). By contrast, many accounts of technological
innovation appear to take into account the organisational context in conjunction with
the technological characteristics (Volkoff et al., 2007; Gilbert and Cordey-Hayes,
1996; Mustonen-Ollila and Lyytinen, 2004; Nystrom et al., 2002). Very few studies
have examined how technological and organisational innovation affect and are
affected by service innovation. Referring to the need to understand the dynamic
interactions between organisation, technology and service innovation, it is clear that
the conceptualisation of teaching and pedagogical innovation, without taking into
account these three aspects collectively, remains problematic. The following sections

describe the proposed conceptual framework in more detail.

7.3.1 E-Learning Innovation Development with Triple

Aspects

7.3.1.1 Organizational Innovation

In the literature review, the author compared several organizational innovation
models (Damanpour, 1991; Damanpour and Gopalakrishnan, 2001; Van De Ven and
Poole, 1995; Van De Ven, 2007; Rogers, 1995). However, the outcomes of
E-Learning innovation in organization are normally described in terms of types of
subject, leadership, organization size and complexity of objectivity issues. The
author therefore adopted the linear model proposed by Rogers (1995) as the basis for
the organizational innovation in E-Learning in order to simplify the companson
procedures. Rogers’ framework is a particularly effective tool for clarifying the

differences and similarities across the case studies.

to
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As in Rogers’ (1995) model, the first stage starts with “ideas” of adopting innovation.
The present research found that the triggers for E-Learning innovation vary
according to different contexts. By analyzing the E-Learning innovation at school
and university levels, three types of trigger were found. More important, it should be
an interactive approach with the three levels of individual, school and university, all
of which are actively involved in E-Learning development combining a deliberate

top-down strategy with a bottom-up emergent strategy (shown in Figure 7.1).

Each E-Learning project has a different set of purposes and a diversity of core team
set up. An “academic driven” E-Learning project recommends that, normally,
academics are the first to be involved in setting up the E-Learning strategy since key
pedagogic themes are important in E-Learning design. However, due to the
importance of technology in E-Learning, some E-Learning projects are “technician
driven”, and their core teams are led by highly experienced technicians. Moreover,
some E-Learning projects are “collaboration driven” because universities always

address opportunities for collaboration with other institutions.

There are two essential stages in Rogers’ framework: initiation and implementation.
The case study based on the School of Geography seems to be the best fit into
Rogers’ framework. The initiation and implementation phases can also be found in
the MELEES case, although after the implementation phase MELEES continued and
developed into a highly successful project. MELEES was rolled out to the overseas
campus and inspired the innovations, thus extending Rogers’ framework. The ¢ELT
project was a pioneering, cross-cultural E-Learning project, differing from Rogers’
research setting. The two research teams of this project had completely different
cultural backgrounds which delayed the development process significantly.
Acknowledging the differences within these three cases, this research names the
three types of “last stage” (shown in Table 7.1) as “three tails” (Figure 7.2),
indicating three different organizational innovation processes with varying impact in
value (Figure 7.3). More importantly, these three tails should be integrated as three

stages for organizational innovation process.
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technology adoption process (Mentzas et al, 2001), mainly relating to the

E-Learning platform selection and tool adoption process.

The three case studies display a similar innovation pattern. However, there are some

valuable points that need to be addressed:

1. The official E-Learning technological innovation started with the platform
selection/adoption process. This research found that platform selection can be
divided into two types: a self-develop E-Learning platform and the adoption of
the E-Learning platform from the market; each type has different considerations.
The process can be identified as four steps: awareness of the problem, selection
of the solution, implementation, and identification of feedback/problem for
future improvement. As those technological innovation circles become more
firmly established, they are  more likely to promote the next generation

platform adoption.

2. Tool implementation processes follow the E-Learning platform adoption process.
Any tool adopted by the project team depends on the needs of individual subjects.
As an example of a subject oriented E-Learning tool application consideration,
MELEES required highly complex mathematics formula output, so the team
adopted MathML as a tool. The School of Geography E-Learning project had an
E-Learning design & delivery requirement, so adopted Google Map, Podcast and
SMS technology into teaching and utilized Xerte to reduce the time required for
producing the E-Learning materials. The eELT project is an example of
communication concern as it is a collaborative project with geographical and
cultural differences which indicated that the first priority of their demand is
communication; they therefore imported some basic package communication
tools, such as Skype and MSN. They went on to develop and customize several
further tools, such as an audio recorder, virtual interactive platform and

workplace, in order to complete the project.
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preparation and teaching delivery (Jebeile and Reeve, 2003). Service innovation in

the context of E-Learning is therefore developed in two stages: course design and

course delivery. From a detailed examination, the service innovation processes of all

cases appear similar - ideas (creation/gathering), analysis, design, development,

implementation/delivery and, finally, evaluation. If adjustments have to be made, the

process loops back to the design stage and starts again.

All case studies display quite similar service innovation patterns. Nonetheless, each

case still contributed some important distinctive features:

1.

Template: applying templates is advantageous especially when the E-Learning
system cannot satisfy academic need. That is why the MELEES project team

developed their own template, and created the Xerte tool.

Collaboration: this is important both inner- and inter-team, and between
organisations. Collaboration and negotiation strongly affected the project result.
The eELT project which involved three teams and two different cultures
demonstrated that conflict intensified a situation which was already challenging
to manage. Two types of trust are required during E-Learning development -
inner-trust that is built within the team, and inter-trust between the team and
other stakeholders. It is quite difficult to build inter-trust between the university’s
Central IS Department and the schools, or between partners from different

institutions.

Students’ views on E-Learning development: this research recognised different
value weights for views of students on different aspects of E-Learning innovation
processes. Students’ views and evaluation make a very important contribution to
E-Learning course development. Further, this research suggests that the student

viewpoint should also be considered for E-Learning strategy development.
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Lohr and Heng-Yu (2003)

Te'eni (2001)
Mason and Lefrere (2003)
Samarawickrema and
Stacey (2007)
Arnold (2003)

Jennifer Gilbert (2007)
Riesz (1980)

Table 7.4 E-Learning Service Innovation

7.3.2 Interaction and Dynamics within Three Innovation

Processes

Few research studies observed the interaction between two processes, especially two

parallel processes. This research therefore focuses on “multi-dimension” and seeks

to understand the interaction between two parallel innovation processes and even

within three parallel interdependent processes. Drawing from this discussion, the

research observed that “interaction” implied influences to both sides of the related

innovation processes, although each category of interaction led to varied efforts on

these different processes:

1. The interactions between the organizational, technological and services

innovations can be divided into three aspects:

e Interactions between organizational and information systems development

processes can be illustrated as follows: pressure, adoption, adaption with

resistance, and support
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Interactions between information systems and service innovation process can

be illustrated as follows: sustentation,

limitation, and catalyst

Interactions between organizational innovation and service innovation

process can be illustrated as follows: decision and planning, support, and

restructure

2. Interactions among three innovation processes:

Since the E-Learning innovation process is related to three parallel innovation

processes, it was necessary to gain a deeper understanding of the dynamic processes

that shape interaction among three innovation processes. However, it was observed

that the triple interaction was more complex compared with bi-interaction. Within

the whole E-Learning innovation process, the triple interaction would occur

constantly. This research also found that the interactions among organizational,

technological and services innovations complemented one another and presented a

delicate equilibrium posture (shown in Figure 7.4).

Pressure
e E-Learning technologies have forced institutions to
revisit

e Technological innovation is followed by organizational
decision/strategy

Adoption

e Organization makes investments and decides on how to
adopt technology

e  Organizational structure change and people involvement
for technology adoption

Adaptation with Resistance

e How staff adapt to technology adopted by higher level
management

e Revision or replacement of technology according to the
“turbulent™ adaptation period of organizational
innovation

| Support
|  Importance of organizations respond to support

technological innovation

‘, e IS stability and flexibility to organizational innovation

Banker and Kauffman’s
paper (2004)
Gladieux and Swail (1999)

Fichman (2004)
Nunan et al. (2000)
Jones and O'Shea (2004)

Vaast & Levina (2006)
Damanpour and Evan
(1984)

Tripsas and Gavetti (2000)

Tyre and Hauptman (1992)
Fichman (2001)
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level and from different stakeholders. With the knowledge provided by this research,
organizations can more easily detect reasons for and solutions to problems within their
E-Learning development. The research framework can facilitate the implementation of
E-Learning in speeding up the progress and hopefully achieve a more satisfactory
outcome. For example: senior management officers could propose a comprehensive
E-Leamning strategy by integrating all the resources; technicians could pay more
attention to different subject areas; and the academic writers of E-Leaming could take

more account of the pressures of time faced by the technicians.

7.4 Conclusions

This chapter has provided a comparative analysis of four aspects of innovation:
organizational, technological and service, and the interactions among these triple
aspects. The comparative analysis is structured in the light of the research objectives.
By contrasting its findings with related literature, this research observed that most of
the individual results were supported in the literature, although few research studies
explored the combination of triple aspects and interactions. The framework,
illustrated in Figure 7.5, was based on this observation and presents a simplified

triple E-Learning innovation with triple interactions.



CHAPTER 8 CONCLUSIONS

Chapter 8 presents the conclusions, contributions, and recommendations for future
research arising from this research. The chapter includes an introduction; review of
the methodology; restatement of the research questions; review of the findings by
conclusions drawn from research questioning; contributions to the literature;

questions and suggestions for future research.

8.1 Reflection on Previous Chapters

8.1.1 Current Debates and Perspectives

Chapter 2 critically examined the current literature, focusing mainly on the areas of
E-Learning, innovation process, and interaction. The research focused on mainly
E-Learning in the context of higher education institutions. Within the discussion of
innovation process, three innovations - organizational, technological and service -
were introduced, especially within the E-Learning context. The interactions among
those innovation processes can be divided into three types: interaction between
organizational-technological innovation; technological-service innovation; and
organizational-service innovation. This drew attention to a theoretical gap, namely,
that the concept of the E-Learning development process with three aspects of

innovation was under-developed.

E-Learning has been extremely popular in the education sector, with the growth of
Internet usage (Rungtusanatham et al., 2004). Given its benefits, E-Learning is
applied by many organizations to essential training and teaching supplements and as
an alternate learning channel. E-Learning provides the opportunity to change
traditional learning styles, and is a comprehensive way to share knowledge (Zhang
and Nunamaker, 2003). Many studies have proposed that E-Learning
implementation is a process of innovation (Romiszowski, 2004: De Freitas and Oliver,
2005; Hardaker and Smith, 2000) and so focus on technological innovation (Rossiter,

2007; Salmon, 2005). For example, even though UKeU received sufficient funding
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from the government and had the most advanced platform technology at that time,
the project still failed. It is necessary to reconsider the E-Learning innovation
process in a more comprehensive manner rather than as a single process. From the
viewpoint of senior management or the stakeholder, the study considered the

E-Learning innovation process from three aspects, organizational, technological and

services.

Organizational innovation has been consistently used to describe an organization’s
behaviour when adopting and introducing new ideas within it (e.g. Oerlemans et al.,
1998; Zammuto and O'connor, 1992). More recently, there has been a significant
shift in the focus of understanding organizational processes, relationships and
boundaries (Pettigrew and Fenton, 2000). From the viewpoint of organizational
innovation, it is clear that E-Learning implementation is more than merely the
adoption of a technology to change the way in which education is delivered and
received. Rather, it can often be a change that requires the adopting organizations to
perform radical re-engineering and adjustment in a relatively comprehensive manner.
The deployment of E-Learning technology is also a crucial process that should be

taken into account by senior management.

The discussion of technological innovation indicated that technology has been
identified as an important competitive weapon for research-intensive firms (Frohman,
1982). The innovation process requires the technological development of an
invention. However, technological innovation can often be difficult to initiate. In this
research, technological innovation includes E-Learning platform development,
course delivery methods, and E-Learning infrastructure development, all of which
are, typically, the key ingredients of an E-Learning innovation. There are three types
of technological innovation processes applied in this research: IS innovation (livari

et al., 2000), technology adoption and tool adoption (Orlikowski, 1993).
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The review of the current literature suggests that the definition of service innovation
is different from that of product innovation, and also the new service development
process should be considered as distinct from the NPD process (Menor et al., 2002).
It is clear that E-Learning development involves both product and service innovation,
but the rationale behind perceiving the design and implementation of an E-Learning
project as a service innovation is twofold, as explained in Section 2.5.3. The
literature review observes that the development of service innovation in the context
of E-Learning is mainly based on two stages, namely, course design and course

delivery.

The discussion in Section 2.6 stated the relationship between each pair of these three
types of innovation. It is clear that little research focuses on the interaction between
two aspects of innovation (Abdomerovic and Blakemore, 2002), especially the
interaction between each stage of innovation process or three aspects of innovation.
The concept of interaction between different levels of innovation is also a key to

promoting E-Learning innovation.

8.1.2 Research Methodology

Chapter 3 elaborated on the multiple research objectives of investigating the
processes of E-Learning innovation; the interaction between the different levels of
innovation; and the issues which influence those processes, meeting these questions
through the collection and analysis of empirical evidence. Based on the philosophical
stance of phenomenology, qualitative research was undertaken to interpret the social
actor’s perception of the meanings embedded within their social settings (Cochran
and Dolan, 1984). Additionally, a lack of theories with regard to the E-Learning
innovation process has been addressed by this thesis, which has employed a pattern
matching strategy (Campbell, 1975; Campbell, 1966; Trochim, 1989). Using a case
study approach as the main research design for building emerging theories
(Eisenhardt, 1989; Orlikowski, 1993; Langley, 1999), research methods, including
interviews, on-site observations and documentation, were employed to collect

evidence. This helped not only to ensure construct validity (Yin, 2003b), but also to
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triangulate the data and ensure the reliability of the research findings (Bryman, 1989;
Denzin, 1989).

An analysis of the data collected from the research sites was carried out based on the
four types of strategies of understanding process data proposed by Langley (1999),
as well as the technique of event listing displays suggested by Miles and Huberman
(1994). During the stage of narrative strategy, the focus of analysis aimed to
construct a detailed story from raw data which is also a tool for validation
(Eisenhardt, 1989). The visual mapping strategy which was presented by the event
listing displays technique helped to clarify the process stage based on the data. The
pattern-matching strategy is a consistent mechanism linking the data to propositions
(Campbell, 1975; Campbell, 1966). The final stage of analysis focused on selection,
integration, refinement and validation. In other words, the case studies were

compared with the three aspects and identified patterns relating to the process.

The emerging E-Learning innovation process theory was then compared with a
broad range of literature. Such a comparison helped to ensure not only the new
theory’s internal validity, but also generalisation and conceptualisation (Eisenhardt,
1989). Additionally, a literature comparison facilitated the exploration of new
opportunities for analysing and interpreting the data, especially when the new theory

contradicted the current literature (Eisenhardt 1989).

8.1.3 The Case Studies of National Chung Cheng University and

University of Nottingham
The pilot study of this research was conducted with the National Chung Cheng
University, Taiwan, recognised as one of the three leading universities for
E-Learning development by the Taiwanese Ministry of Education. The experience
gained from the National Chung Cheng University produced three key aspects in
E-Learning development - organizational, technological and service - that are not

fully explored in the current literature. Moreover, during the interview, the
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interviewees also drew attention to the existence and importance of the interaction

between these three aspects.

The main case study was conducted with the University of Nottingham, which has
been one of the pioneers of E-Learning implementation in UK universities since
1999. Unlike other UK universities, E-Learning development at the University of
Nottingham covers all campuses, schools and centres. This research employed three
School E-Learning projects, selected mainly because they were developed in
different situations, thus providing a comprehensive as well as an in-depth
E-Learning study: for example, the E-Learning project in the School of Mathematics
was developed at an early stage of whole-university E-Learning development; the
E-Learning project in the School of Geography was developed when the University’s
E-Learning development had reached a mature stage; and the E-Learning project in

the School of Education is an example of collaboration with other universities.

8.2 Contributions

8.2.1 A Synergistic Account of E-Learning Innovation Process

Given the synergistic nature of this study, one of the major contributions is to
provide an integrated and novel account of the E-Learning development process.
Three interrelated innovation processes of integration were proposed that not only
provided a critical comparison with current empirical findings, but also synthesised

numerous areas that have until now been examined in isolation.

The discussion of the organizational E-Learning innovation process identified that
the organizational aspect is the most complex part of E-Learning innovation
compared with technological and service innovation, discussed by only a few
researchers (Mcpherson and Nunes, 2006). The result indicated three critical
dimensions of presenting the E-Learning organizational innovation process: triggers
for E-Learning innovation; diversity of core team setup for E-Learning innovation;

and three tails of organizational innovation process.
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This study argued that the triggers for E-Learning innovation vary according to
different contexts with an interactive approach involving the three levels - individual,
school and university - and observed that most previous research focused only on the
triggers at individual and university levels. Based on the organizational learning
framework developed by Crossan et al (1999) which elaborated that the individual
was the trigger of organizational learning only, this present research demonstrated
that group and organization are also triggers, proposing a revised two-way

interactive trigger framework for E-Learning.

By exploring the organizational innovation process, this study has extended the
Rogers’ theory (1995) by indicating three different organizational innovation
processes with different value impact, named “three tails”. It also contributed
knowledge to the literature on organizational innovation process by describing value
creation and transfer among individuals, groups and organizations. More importantly,
these three tails are not isolated but integrated - this can be viewed as three stages for

organizational innovation process.

This study explored the E-Learning technological innovation process by developing
a process which integrated platform and tool application processes, and provided two
classifications of platform selection and three dimensions of tool applications,

previously neglected by most previous studies (Ardito et al., 2006; Morrison, 2003).

8.2.2 Interaction within Three Innovation Processes

This research study is the first to focus on “multi-dimensional” interaction between
two or even three parallel interdependent processes. The present research also
identified patterns of interaction between each two out of three innovation processes
(organization, technology, and service), the results indicating that while “interaction”
implies influences to both related processes, each category of interaction leads to
different efforts for different innovation processes; previous research has examined

only the impact of one side on another side’s process (Leonardi (2007).
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This study reported that the E-Learning innovation process is related to three parallel
innovation processes. An overview of the whole E-Learning innovation process
indicated that triple interaction is more complex compared with bi-interaction. The
characteristics of the triple interaction were identified, based on the theory of the

delicate equilibrium posture by Ellen et al. (1991) and Orlikowski (2000).

8.2.3 A Contemporary E-Learning Definition

The author stated a preliminary definition of E-Learning in section 2.1.1. In the
literature review which followed, he gave a broader definition of E-Learning which
integrated the preliminary definition and organizational, technological and services
innovation processes. The research did prove the E-Learning definition proposed
by the researcher in section 2.7.2. In addition, the research framework requires that
the interactions between the three innovation processes be included in the extended
contemporary definition of E-Learning as “4 complete network system that engages
the processes and interaction of technology (hardware, software), organization and
service to deliver a broad array of solutions that enhance knowledge and
performance, and in which the organizational innovation process secures
E-Learning system development, the technological innovation process constructs the
system and the service innovation process involvement enhances the diversity of

E-Learning”.

8.3 Limitations and Future Research

Despite its significant contribution to knowledge, this investigation into E-Learning
innovation has limitations that are not yet overcome and more research effort is
called for. This section summarises these limitations and makes a number of

suggestions for future research directions.

Firstly, this research investigated as a pilot study several universities for case
selection and subsequently decided to use the University of Nottingham for the case

study. The main reason is the pioneer of E-Learning development in the UK and also
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embeds one of the popular E-Learning platforms, which occupies almost 70% of the
E-Learning commercial market. However, although this case can present general
E-Learning development in higher education, other E-Learning application patterns
exist. For example, some universities have developed their own E-Learning
platforms; E-Learning development does not cover entire universities; several
E-Learning platforms are embedded into the same university at the same time. The
selection of a single university to conduct the research may have biased the result. If
further research can be extended to cover a variety of E-Learning development

situations in different universities, findings will therefore be more comprehensive.

Secondly, there are several types of E-Leaming application (due to different
definitions of E-Learning) in higher education, and this research focused on the most
popular  type, which applies E-Learning as a traditional teaching
assistance/supplement, implying that, in this environment, the traditional style of
teaching and learning still exists. Most of the E-Learning development at the UoN
belongs to this type. There is another application type which uses E-Learning to
provide a fully virtual teaching and learning environment. Although few institutes of
higher education apply this kind of E-Learning, it is a potential pattern, and further

study may take this type of E-Learning application into account.

Thirdly, while in the main the author considered the management’s viewpoint, he is
aware that every stakeholder is deemed to be equally important. In particular, the
student viewpoint was not a strong focus point in this thesis, and it is recommended

that this should be addressed in future research.

Fourthly, the period of E-Learning development in higher education is usually quite
long; for example, E-Learning was first officially embedded at the UoN in 2000 and
to date, the first generation of development has not yet been completed, especially
the technological innovation cycle. Many higher education institutions are in the
same situation, as illustrated in the pilot study of this research. In order to develop a

more comprehensive E-Learning development process with the three innovation
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aspects, the employment of a longitudinal approach will enable future research to
observe the changes in E-Learning development in higher education. In particular,
the technology innovation cycle is the most unpredictable issue in E-Learning
research. In this area, technology is developing quickly. Consequently, it is
necessary to declare that the research has some limitations and the findings may only

be valid for a certain time period.

Finally, the research mainly focused on mapping the E-Learning innovation process
and the interactions between the three sub-processes using qualitative methods. It is
also possible to adopt quantitative methods to study and validate the process. This
research contributes the interaction model of innovation process in E-Learning to the
literature. It is also a potential research topic for quantitative researchers to work on
in order to verify the factors the research found and modify the framework in the

light of findings and present a comprehensive innovation interaction model.
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APPENDIX

Appendix 1. Emails of Communicating Email and

Finding Results

e Examples of Communicating Email
The general template of email which applied to inquire the inclination for interview.

Dear XXX:

I was given your name by XXXX(or somewhere else). | am a research student from
Business School. I plan to conduct my data collection from the member of staffs who
are participant with our E-Learning development within the university.

The purpose and aims of the research:

Numerous researchers devote their enthusiasm to the area of E-Learning which also
provided traditional universities with an opportunity to meet the changing worldwide
demand for education. However, higher education institutions stressed the ultimate
dangers by jumping on the E-Learning bandwagon too soon without crucial
considerations. In the other words, a high quality E-Learning solution might increase
the reputation of a university. The early days of E-Learning were product-driven, and
the dialogue about E-Learning took place primarily among vendors who were
heavily funded by investment capital with dot-com boom. Most of the E-Learning
vendors promoted their technology, but less attention was paid to the issues
surrounding implementation or to the usage of E-Learning by the end users.

Included in a changed management strategy should be a detailed analysis and action
plan to obtain a thorough organizational innovation process, ensure the IS
(information system) implementation process, and secure linkages within
organizations, technology applications and course development. A successful
E-Learning launch should pay close consideration to all these processes.

You have ample experiences and knowledge. May I have an opportunity to talk to
you?

Plcase check the attachment (interview questions) for more details about the
research.
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e Example Email of Confirmation Finding Results
(MELEES)
From: Stephen Hibberd [mailto:Stephen. Hibberd@nottingham.ac.uk]

Sent: Tue 22/12/2009 11:32
To: Lin Chih-Cheng

Subject: RE: Hello Prof. Stephen from Patrick in Business School

Patrick:

Apologies for not responding earlier but Autumn Term has been manic — and I
wanted time to read through your report.

This has been very interesting for me — it has helped me greatly in a reflective
overview — perhaps not appreciated by me in working with MELEES on a
week-by-week basis.

Having a skilled person with an external viewpoint to more clearly identify the
‘process’ is great for me. The 3 stages Initiation, Implementation and Expansion are
familiar but you give me more hindsight vision.

The technological process separating the platform and tool and also process also
helps me reflect more.

I very much appreciated you sending your Case study on MELEES.

Best wishes for the future.

Stephen
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Appendix 2. Interview Questions

1. Case Study Protocol Details

The researcher prepared a check list before each scheduled interview:

® Prerequisites — Researcher’s Case Study Preparation Check List

Collection of relevant background information of the next interviewees

® Update status and presentation of this research work to the scheduled
interviewees(including introduction slides of the research project)

® Review current status on conducted interviews and prepare preliminary results
of the research work for the next interviewees, if required

® Update, optimisation, and extension of the case study questionnaires

2. Interview Questions
There are four types of interview questions which for different interviewees:

Type 1— Interview Questions for Higher Management
Interviewees:

Introduction by the Researcher:
e Research topic and objectives
e Briefly introduce the 3 processes
e Suggestions
e Measurement of performance and design process
e Future plan

Initial question in order to clarify your setting in the organization: When did you join
the E-Learning team and what are your response areas?

University Strategy:

1. Why E-Learning? Each university has its own purpose, can you talk about the
background of Nottingham E-Learning development. How it begins, why, who 1s
involved?

2. From the very beginning (the carliest literature I can find for Nottingham
E-Learning is from 2000), during 2000~2001. Do you have any idea what

happened at that period?

3. There are some players especially within Russell groups, is there any influence
from them or. who is the leader, how about our university’s position?

Decision making level
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How do top level members make decision/ strategy/ and plan? After the
decisions were made, how to deliver the suggestions? Who is going to
response the suggestions? (politics and resources reallocation)

School level: Can you talk about what schools are more likely to be
involved, how did the different school behave? Is there any particular reason
or motivation encourage them to adopt E-Learning into their schools.

Can you give me the overview involvement of different school, how to

arrange the resources? There are still some schools seem no activity at all,
why?

Technological level

el N

When did the university adopt Blackboard/ WebCT?

Do you know why the university used two VLEs for a while until 2004?

Is there any E-Learning platform been used before Blackboard/ WebCT?
How does IS department support the E-Learning projects for different
schools? How do you know their requirement?

Do you usually go to the other universities to visit their E-Learning
achievements? Is there any particular idea from the other university?

Project level

1.

(%)

(9,

Can you give me the overview about project level? How many projects are
currently running?

Generally speaking, if there is an idea, who used to bring up the idea into
consideration?

How to value the idea/ make decision?

Who has the responsibility to overlook all the projects (performance,
effectiveness), if there is a project, where is the support (funding, how the IS
members involved, give some example)? Besides you, is there anyone
looking after the project from higher management level?

Do you have the project management methodology?

Who is managing the interrelationship between projects? (Y/N) why?



Type 2— Interview Question for Project Manager (Example:
MELEES Project)

10.

11.

Where does the funding come from?

Is there any other partner? I saw “The Helm Project” in the Melees website. Is
there any relationship between each other?

What is the structure of Melees research team? Is there any change from
beginning to the end? How it changed?

What is your role in the project? How many people in UoN are involved with
Melees project? Definition of the roles.

What are the aims and objectives?

From the archive I found that Melees original was implementing on Blackboard
(why Blackboard been choosen?). Can you explain when the IS learning team
moved support to single VLE (WebCT) what the situation at that time and how
can you sort out the problems?

Do you have any information about the Melees time table and milestone?

What is the route for technological development which involved platform
development (selection or buy in), developing new techniques...... etc.

Did you implement some new tools? Did the tools be design when you requested
to do from course development feedback? How they integrated?

How many courses have you produced? Are they on the same platform? Can you
give me one/two example?

Is there any further plan for this project?
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Type 3— Interview Question for Technician Role (Example: School
of Geography E-Learning Project)

1. Please introduce yourself e.g. background, position (Just in case).
Opening questions:

Geography E-Learning project

2. Please give a brief talk about School of Geography E-Learning Project (who did
raise the idea and approve it?) Is there any other existing project or currently
project running now?

3. What is the structure of Geography School E-Learning team? What is your role in
the project? How many people in graduate School are involved with the
E-Learning Project? Definition of the roles.

4.Is there any change from beginning till current? How it changed?

5. Where does the funding come from? Can you get any support when you met any
difficulty such as the technological barriers, low responds and miserable
targets ...... etc?

6.1t can be argued that the history of School of Geography E-Learning project is
quite new; however, do you have any information about the milestone? (e.g. when
did you finish the pilot project, and extended)

7. What is the route for technological development such as developing new
techniques ...... etc? The School of Geography E-Learning project launched later
than the WebCT became the official university E-Learning platform. However, is
there any member of staff has question about platform selecting? If the course
convenor doesn’t have the sufficient computing knowledge. how can you sort the
problems out?

8. At the beginning, where do you gain the experiences for implementing the
E-Learning project? Did you visit to any other universities which also doing
E-Leaming to gain some ideas?

9.Can you tell me the process about the course implementation, from idea validation,
course selecting (input may from students), course design, course scripts (piloting),
until deliver to the students? Do you have any particular model apply for that?

10.Did you implement or apply some new tools? How do you get the feedback? Can
you tell me some student responses?

11. Is there any further plan for this project?
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Type 4 — Academic Writer (Example: School of Geography
E-Learning Project)

10.

11.

Please introduce yourself e.g. background, position.

Please give a brief talk about School of Geography E-Learning development
history.

Is there any E-Learning team in School of Geography? What is the structure of
Geography School E-Learning team? What is your role in the project? How
many people in graduate School are involved with the E-Learning Project?
Definition of the roles.

How do you cooperate with the E-Learning coordinator? e.g. process about the
course implementation, from idea validation, course selecting(input may from
students), course design , course scripts(piloting), until deliver to the students?
Do you have any particular model apply for that?

What is your opinion about the platform?

At the beginning, where do you gain the experiences for implementing the
E-Learning project? Did you visit to any other universities which also doing
E-Learning to gain some ideas? For example,

Can you tell me the process about the course implementation, from idea
validation, course selecting (input may from students), course design, course
scripts (piloting), until deliver to the students? Do you have any particular model
apply for that?

Did you implement or suggest some new tools (€.g. audience response system)?
How many modules have you initiated (any document can give)? Can you give
me one/two example?

Are you satisfied with the current E-Learning situation? Is there any direction
can be improved?

Is there any further plan for this project? Could you also give me the big picture

of E-Learning in Nottingham University in your mind?
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Appendix 3. Archive List- Documentation &

Interview Schedule

3.1 Documentation

Archive source can be categorized into public and non-public documentation. The
non-public documentation which the researcher collected over time can be
categorized into emails, meeting minutes (IS Strategy Board minutes and eLeK
minutes), presentations, observation notes, informal interview notes, formal
interview transcriptions. Besides non-public documentation, public documentation
includes internet content and official published documents.

The following table are the categorization of important archive sources with labelled
number by the researcher.

E-Learning Community presentation files * 19 PD 1-19

E-Learning Initiatives in China, Pedagogy, Policy and PD 20
Culture, Hong Kong University Press (2007).

Mathematics for Engineers — the HELM Project PD 21

eLeK minutes (2005~2008)*11 NPD 1-11
E-Learning Community minutes *32 NPD 12-43
Learning & Teaching Director Survey Dec 2004 *1 NPD 44
Assessment Software Overview NPD 45

E-Learning Community Questionnaire feedback *1

Update of e-assessment steering group E-Learning platform NPD 46
comparison report *1

Informal interview notes *40 NPD 46-85
Report from the E-Learning Strategy Group 2001 NPD 86
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MELEES Funding Proposal

University Plan 2007~2010

NPD 87

NPD 88

The list evolved over time.

3.2 Case Study Interview Schedule and status

IV 1

IV 2

IV 3

IV 4

[VS

IV 6

IvV7

IV 8
IV9

IV 10

IV 11

IV 12

IV 13

Andy
Beggan

Wyn
Morgan

David
Greenway

Alan Dorson

Christine
Ennew

Patrick
Lockly

Julian
Tenney

Nigel Owen
Gill Fourt

Quang-Nghi
Loung

Carol Hall

Gordon
Joyes

Bonjoe

E-Learning team leader

Director of Teaching
and Learning

Vice Chancellor

PVC

PVC

Learning Technologies

Learning Technologies

Learning Technologies
Learning Technologies

Learning Technologies

Higher
management(Former
head of Education)

eELT Project Leader

Student

11" Dec 2007

16" July 2008
9" Feb 2008

19"Sep 2008

19" June 2008
29™ Aug 2008
2" May 2008

21% April 2008
27" May 2008

6™ Dec 2007

11 June 2008

3 Sep 2008

22" Nov 2008

Transcribed

Transcribed

Note

Note

Transcribed

Transcribed

Transcribed

Note
Note

Transcribed

Note, email

Transcribed

Transcribed
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Chou

IV 14 Matthew eELT Project 24" Nov 2008  Note
Smith Administrator

IV 15 Rebecca Student 11™ June 2008  Transcribed
Chen

IV 16 Charles Academic Writer 26™ June 2008  Transcribed
Crook

vV 17 Barbara Academic Writer 14™ April 2008  Note
Sinclair

IV 18 Michele Academic Writer 9" July 2008  Transcribed
Clarke

IV 19 Stephen Project Leader 18™ Dec 2007  Transcribed
Hibberd

IV 20 Cliff Litton  Senior teaching staff ~ 31% Feb 2008  Transcribed

IV 21 Clair Learning Technologies 8™ May 2008 Transcribed
Chambers

IV 22 Peter Learning Technologies 6" June 2008 Transcribed
Rowlett and student

IV 23 Janet Admin, MELEES 31° Jan 2008 Research
Nicholson note

IV 24 Clair Pamell Academic Writer Note

IV 25 Kao Student 13" June 2008  Transcribed
Han-Kun

IV 26 Matt Student 19" July, 2008 Note
Robinson

IV 27 Pat Wei Student 14 June 2008 Transcribed

in Chinese

IV 28 Nick Mount Academic Writer 3 March 2008  Transcribed

IV 29 Richard Academic Writer 28" May 2008  Transcribed

| Field

IV 30 Meng Higher Management 9% June 2008 Transcribed
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IV 31

IV 32

IV 33

IV 34

IV 35

IV 36

IV 37

IV 38

IV 39

IV 40

IV 41

IV 42

IV 43

IV 44

Xiaolin

Michele
Clark

Gary
Priestnall

Bob
Abrahart

Chris
Gratton

Matthew
Donaghy

Suzanne
Wright

SuiRan Yu
Ming Yu

Quan-Lin Li

Chien-Chun
Su

Xin-Xiong
Chang

Jing-Wei
Chen

Pao-Ta Yu

Ren-Hung
Hwang

Academic Writer

Academic Writer

Academic Writer

Academic Writer

Project leader

Academic Writer

Shanghai Jiao Tong
University, China

Tsinghua University,
China

Tsinghua University,
China

Head of Computer and
Information Network
Centre, Southern
Taiwan University

Chancellor ,Southern
Taiwan University

Head of Information
Systems Division,
Southern Taiwan
University

CcCu

CCU

9" July 2008
4™ April 2008
1 Sep 2008
26" Feb 2008
3" July 2008
21% March
2008

14™ July 2008
9" July 2006

13™ July 2006

20" Nov 2006

12 Nov 2006

14" Nov 2006

17" Nov 2006

15™"Nov 2006

Transcribed

Note

Transcribed

Transcribed

Transcribed

Note

Transcribed
in Chinese

Transcribed
in Chinese

Note in
Chinese

Transcribed
in Chinese

Note in
Chinese

Transcribed
in Chinese

Transcribed
in Chinese

Transcribed
in Chinese
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IV 45 Lo Jen- CCU 15"Nov 2006  Note in
Chuan Chinese
IV 46 Gilly University of Leicester LSRI Launch Note during
Salmon Event, 2008 LSRI
launch
event
1V 47 Jonathan Adjunct Faculty at 20M Aug, 2008 Note
Vinoskey University of Phoenix
and Oracle
IV 48 Karen Hyder The eLearning Guild 20™ Aug, Note
speaker coach 2008
IV 49 Robin Lin National Hsinchu 17" June 2007  Transcribed
University of in Chinese
Education, Taiwan
IV 50 John Henn  University of West 19", Aug, 2008 Note during
England a
conference
IV 51 Simon Price  University of Bristol 19", Note during
Aug ,2008 a
conference
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Appendix 5. Ethic Procedure

During the data collection phase, the missions were roughly going smoothly.
However, the researcher got the responds form eELT members who required the
ethic approval in order to carry out the following interview procedure. At that
moment, the researcher realized he may inevitably face ethical dilemmas which arise
out of competing obligations and conflicts of interest. Especially, the eELT project
was an international project with several partners involved. Nevertheless, the
researcher found there was no mechanism for ethic procedure for the Business
School researchers. Thus, the Director of Doctoral Programmes (Prof. Andy Lockett)

did quick set up the mechanism for the researcher which is also useful for the future
applications.

The following information is the documents associated with ethic approval including

1) Introduction to the Research, 2) Research Participant Consent Form and 3) Ethic
Approval Form.

5.1 Ethic Procedure Approval

e Research Idea
After 2000, follow by dot com bubble, UK government announced the e-University

project (UKeU). In that circumstance, many traditional universities jumped into
e-learning bandwagon without holistic considerations and ended up with serious
failures e.g. UKeU failure in 2004. Majority of Educational scholars do the
e-learning researches may focus on pedagogy and educational psychology or how to
engage IT with learners. However, if you look e-learning system from a macro level
that is from a strategy viewpoint, the focus may different.

In Information Systems study, ERP (enterprise resources planningss) was a hot topic
especially in 80° until late 90°. ERP research is focus on organization changes and
Information systems implementation; the products themselves remain the same.
However, we need to notice that product level (e-learning courses), had been
changed when you compare with traditional teaching method. It can be quite
interesting if you study e-learning systems implementation (Information Systems
innovation) in higher educational institutions as a context (organization change),
then e-learning course (product innovation) would be the output.

% http://en.wikipedia.org/wiki/Enterprise_resource_planning
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Yet, to date most innovation researchers have tended to focus at one level of analysis,
and it is rare that their contributions operate at different levels or are considered in
combination. As reported by Hess and Rothaermel (2007) only 10% of all articles on
innovation published during 1990~2006 in five key management journals conducted

any type of multilevel empirical analysis. There is even rare to see the researchers
who study the interactions among triple levels innovation.

e Research area
I am looking for the interaction patterns among organizations, IT and course
innovation processes. In the other words, I am not going to touch neither course
materials nor pedagogical innovations. I am using University of Nottingham as a
research body, e-learning systems as a context to explore the issues among those
three levels of innovation processes. In the product innovation level, I choose four
cases into my study.

1. MELEES (Mathematics Electronic Learning Environment in Engineering
and Science),

2. eELT, part of E-china Project

W

Geography school e-learning project

4. Graduate school e-learning project

There are some reasons underpinning that e-china project as one of the case in my
study. First, e-china project is the most formal project with huge funding, the
integrated research team and successful outcomes. Secondly, e-china project can be
quite a good example to explain Strategic Aliment model (Henderson and
Venkatraman , 1992). The last, I am also doing some researches on culture
comparisons with NPD (New product development) teams.

e Research Questions
What is the nature of e-learning innovation process in higher educational

institutions and what are the key factors for e-learning implementation?

Objectives

0 To understand the nature of innovation in e-learning from organizational,
technological and product innovation perspectives.
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0O To investigate the interactions between these three strengths (organizational
innovation, technological innovation and product innovation) of processes.

e Reference
Henderson, J. C., N. Venkatraman (1992) “Strategic Alignment: A model for
organizational transformation through technology.” T.A. Kochan, M. Useem, eds.
Transforming Organizations. Oxford University Press, New York, pp. 97 — 116.

Hess, D., F. Rothaermel. (2007).” Promising research directions for research on
organizational innovation.” Organ. Sci. Winter Conf. Steamboat Springs, CO
(February 8-11).
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3.2 Research Participant Consent Form

Research topic: The Process of an innovation: e-learning innovations in higher

institutions context

Name: Chih-Cheng Lin
Phone: 07738766206
Email: lixccll @nottingham.ac.uk

Operation Management division, Nottingham University Business School

Thank you for agreeing to participate in this study. This form outlines the purposes
of the study, provides a description of your involvement, and rights as a participant.

e The purposes of research
Numerous researchers devote their enthusiasm to the area of e-learning which also

provided traditional universities with an opportunity to meet the changing worldwide
demand for education. In the other words, a high quality e-learning solution might
increase the reputation of a university. However, higher education institutions
stressed the ultimate dangers by jumping on the e-learning bandwagon too soon
without crucial considerations. The early days of e-learning were product-driven, and
the dialogue about e-learning took place primarily among vendors who were heavily
funded by investment capital with dot-com boom. Most of the e-learning vendors
promoted their technology, but less attention was paid to the issues surrounding
implementation or to the usages of e-learning by the end users.

Included in a changed management strategy should be a detailed analysis and action
plan to obtain a thorough organizational innovation process, ensure the IS
(information system) implementation process, and secure linkages within
organizations, technology applications and course development. A successful
e-learning launch should pay close consideration to all these processes.

The study employs a qualitative methodology to explore the implementation of
e-learning in Nottingham University. The main method is interviews, which involves
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face-to-face conversations between the interviewee and the researcher. In order to

investigate the e-learning innovation processes in higher educational context, the
questions are open-ended.

You are encouraged to ask any questions at any time about the nature of the study
and the methods that I am using.  Your suggestions and concemns are important to
me; please contact me at any time at email/phone number listed above.

I will use the information from this study to write a case report about the project you
are involved with (the respondent). This case report will be read by you, my
supervisor Prof. Kulwant Pawar, and optionally, by one other person if you give
permission, in order to check on the accuracy of the case report. The case report
will not be available to any other person to be read without your permission.

I guarantee that the following conditions will be met:

1. Your real name will not be used if you object, instead, you and any other person
and place names involved in your case will be given pseudonyms that will be
used in all verbal and written records and reports.

2. Your participation in this research is voluntary; you have the right to withdraw at
any time, for any reason, and without any prejudice.

3. You will receive a copy of case report before it is finalised, so that you have the
opportunity to suggest changes to the researcher, if necessary

4. The information I record, written and any audio recording will be kept
confidential and only use by myself.

Do you grant permission to be quoted directly?

Yes No

Do you grant permission to be audio recorded?

Yes No
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I agree to the terms

Respondent Date

I agree to the terms:

Researcher Date
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e Ethic Approval Form

UNIVERSITY OF NOTTINGHAM

RESEARCH ETHICS REVIEW CHECKLIST

NQTE: .This. che.ecklist is appended only as an exemplar of an internal system for the review of the
ethical implications of research. The checklist is adapted from that of the ESRC, but may apply
more widely (with the exception of medical research).

This checklist should be completed for every research project that involves human
participants.

 This checklist must be completed before potential participants are approached to

take part in any research.

* Before completing this form, please refer to the University of Nottingham
Research code of  conduct, which can be  found at:
http://www.nottingham.ac.uk/ris/policy/code of conduct.pdf

The principal investigator or, the supervisor, if the principal Investigator is a
student, is responsible for exercising appropriate professional judgment in this

review.
Section I: Project Details

1. Project Title: Analysis of e-learning triple innovation process in the
higher education

Section II: Applicant Details

2. Name: Chih-Cheng Lin

3. Status: Research postgraduate

delete as appropriate Undergraduate Student / Postgraduate Student / Staff
4. Email address: Lixccll@nottingham.ac.uk

Section I11: For Students Only

5. Module name and Ph.D in Business Studies
number, or MA/MSc/MPhil

course and department:

6. Supervisor’s / Module | Prof. Kulwant S Pawar
leader’s name:

7. Email address: Kul.pawar@nottingham.ac.uk

Supervisor: please tick the appropriate boxes. This study should not begin until all boxes are ticked or
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appropriate provision for training made:

The student has read the University’s Code Of Practice

The topic merits further research

The student has the skills to carry out the research

The participant information sheet or leaflet is appropriate

The procedures for recruiting and obtaining informed consent are appropriate

Comments from supervisor:

Section IV: Research Checklist

Please answer each question by ticking the appropriate box:

1.

Does the study involve participants who are particularly vulnerable or unable to give
informed consent? (i.e. children, people with learning disabilities, prisoners, your own
students?)

2. Will the study require the co-operation of a gatekeeper for the initial access to the
groups of individuals to be recruited? (i.e. students at school, members of a self-help
group, residents of a nursing home)

3. Forresearch conducted in public, non-governmental and private
organisations and institutions (such as schools, charities, companies and
offices), will approval be gained in advance from the appropriate
authorities?

4. Will it be necessary for participants to take part in the study without their knowledge
and consent at the time? (i.e. covert observation of people in non-public places)

S. Will the study involve the discussion of sensitive topics (i.e. sexual activity, drug use)?

6.  Will participants be asked to discuss anything or partake in any activity
that they may find embarrassing or traumatic?

7. Is it likely that the study will cause offence to participants for reasons of ethnicity,
religion, gender, sexual orientation or culture?

8. Are drugs, placebos or other substances (i.e. food substances, vitamins) to be

administered to the study participants or will the study involve invasive, intrusive or
potentially harmful procedures of any kind?
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9. Will blood or tissue samples be obtained from participants? i

10.  Is pain or more than mild discomfort likely to result from the study? N

11. Could the study induce psychological stress or anxiety or cause harm or negative -
consequences beyond the risks encountered in normal life?

12. Will the study involve prolonged or repetitive testing? i

13. Will financial inducements (other than reasonable expenses and compensation for time)
be offered to participants?

14.  Will the study involve the recruitment of patients, staff, tissue samples, records or other
data through the NHS or involve NHS sites and other property? If yes, NHS REC and

R&D approvals from the relevant Trusts must be sought prior to the research being
undertaken

15.  Will data be recorded? If so, how? v

16.  Will (written) consent be gained?

17.  Will participants be informed of their right to withdraw from the study at
any time, without giving explanation?

18. Will data be anonymised?

19.  Will participants be assured of the confidentiality of the data?

20. Will the data be stored in accordance with the Data Protection Act 19987

21.  Will participants be asked permission for quotations (from data) to be used?

If you have answered ‘no’ to all questions, please send the completed and signed
form to your Head of School, for their records. You should also keep a copy of this
form for your records, as you may be asked to include it within your dissertation or

research report.

If you have answered ‘yes’ to any of the questions in section IV, you will need to
describe more fully how you plan to deal with the ethical issues raised by your
research. This does not mean that you cannot do the research, only that your proposal
will need to be approved by Head of School.

If you answered ‘yes’ to question 14, you will also need to submit an application to

the appropriate external (NHS) ethics committee. The COREC website

(www.corec.org.uk) outlines the process to be followed. Additionally you will need

R&D approval from each Trust participating in the research. Useful guidance can be
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found at www.rdforum.nhs.uk. Alternatively, you may wish to contact the R&D
department at the Trust where you are hoping to undertake research.

Please note that it is your responsibility to follow the University of Nottingham’s
Code of Practice on Ethical Standards and any relevant academic or professional
guidelines in the conduct of your study. This includes providing appropriate
information sheets and consent forms, and ensuring confidentiality in the
storage and use of data. Any significant change in the question, design or conduct
over the course of the research should be notified to Head of School and may require
a new application for ethics approval.

Please complete the required signatures / dates and submit the form to the designated
person.

Section V: Agreement

Principal Investigator:

Signed:

Date:

Supervisor/Module
Leader

where appropriate:

Signed:

Date:

Section VI: Ethics Officer to complete

Date form received by
Ethics Officer
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Ethics Officer’s
comments or
suggestions:

Ethics Officer’s decision: | Approve Revise Reject

Signature:

Date:

e A copy of this form will now be sent back to the applicant, and his/her supervisor if
applicable.

¢ This form will be kept by the research officer.
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Appendix 6. Published Papers

Paper 1: Re-examining the Critical Success Factors of E-Learning
from the EU Perspective

C-C, Lin, Z, Ma, International Journal of Management in Education, forthcoming
2010

:Abstract-The paper explores the critical factors of the implementation of E-Learning in higher
institutions from the EU perspective, by comparing E-Learning in two cultural contexts: the UK and
Tai\fvan. The study employs qualitative methods to illustrate the E-Leamning implementation panorama,
by interviewing top management groups, leaders and strategic planners, hardware and software
experts, instructional designers, participants from different schools, and course participants (including
students). This paper summarizes the critical success factors of E-Learning from the EU perspective.
An initial framework is developed to present the main differences of E-Learning development in the
higher institutes in the two cultures examined.

Keywords- E-Learning, success factor, higher education, EU perspective

1. Introduction

In the last three decades, Information Technology (IT) has become a constituent component of
business activities (Cline and Guynes, 2001). Universities have been confronted with numerous
technological developments since the 1990s (with the ascendancy of the Internet), and currently
almost all universities in the US and most universities in the UK have their own E-Learning
development plans. Now, E-Learning provides an alternative way for higher educational institutes to
deliver knowledge to learners at a distance, rather than in the traditional way (Coen et al., 2004).
Although there are a large number of research articles on E-Learning, few of them address the most
important issue of E-Learning - critical success factors (Selim, 2007). In this paper, the author will try
to bring the different dimensions together by clarifying critical E-Learning factors with management
perspective.

e E-Learning
The “e” in E-Learning stands for electronic. In other words, a computer or computer network is used,
along with information technology, to achieve forms of learning not previously possible. However,
this definition is not fixed; sometimes a “broad” definition is used, in which all devices that use
information technology are referred to as E-Learning, and sometimes a “narrow” definition is used,
which assumes asynchronous and online forms such as Web-based training (WBT) (Horton, 2000).

Previously, E-Learning most commonly referred to a more narrow definition, such as online
education using WBT. However, technological innovation in E-Learning tools has made a variety of
functions available in a single tool. “Blended learning” (Harris et al., 2009; Bliuc et al., 2007), that is,
the linkage or simultaneous use of E-Learning with group education described above, has since
become rather common. It has now become normal to use the broad definition. Rosenberg (2001)
defines E-Learning as using Internet technologies to deliver a broad array of solutions that enhance
knowledge creation and utilization and improve institutional performance.

E-Learning goes beyond training to include the delivery of information and tools that improve
performance. For the same reason, WBT or Internet-based training (IBT) are simply more up-to-date
descriptions of computer-based training (CBT) and are also too limiting as a description of
E-Learning. The vast majority of organizations have only just started to search for ways to construct
and maintain E-Leamning environments. According to a 1999 study by Mercer Management
Consulting (1999), most companies that are using virtual learning environments (VLEs), have
maintained the traditional focus on *‘training’’> and have not yet expanded their vision to the broader
uses and possibilities afforded by E-Learning. Table 1 shows the classification of E-Leaming
(Romiszowski, 2004a).
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Surfing the Internet, accessing ~ Chat rooms with(out) video
Websites to obtain information  (IRC; Electronic Whiteboards)
or to learn (knowledge or skill)  Audio/Video - conferencing
Using stand-alone courseware/  Asynchronous communication
Downloading materials from by e-mail, discussion lists or a
the Internet for later local study ~ Learning Management System
(WebCT; Blackboard; etc.)

Table 1 A structured classification of E-Learning with examples

Relying upon an analysis of the causes and forms of this diffusion process at a sector and a company
level, some of the managerial literature maintains that the main factors in adopting an E-Learning
solution are the economic benefits that a firm may gain from it (Rosenberg, 2001; Horton, 2000). The
corporate added value, obtained by a reduction in costs, improvement in quality of the training, and
saving time or increased flexibility in delivering courses, seems to be a determinant in the adoption of
E-Learning. However, this economic-rational perspective of the adoption of E-Learning does not take
irllto account other aspects that may impact the decision, as highlighted by recent research (Martin et
al., 2003).

e Critical factors in E-Learning

Critical success factors (CSFs) are viewed as those activities and constituents that must be addressed
in order to ensure successful competitive performance for the individual, department, or organization.
CSFs should be measurable, controllable, and few in number (Masrom et al., 2008).

Much of the current research summarizes three CSFs for E-Learning: IT, instructor and student. For
example, Volery and Lord (2000) identified three main critical success factors (CSFs) in E-Learning:
technology (ease of access and navigation, interface design, level of interaction), instructor (attitudes
towards students, technical competence, classroom interaction) and previous use of technology by the
students; Soong et al., (2001) conclude that the main CSFs of E-Learning are: human factors
concerning the instructors (motivational skills, investment of time and effort), technical competency
of instructors and students, constructivist mindset of instructors and students, high level of
collaboration, and user-friendly and sufficiently supported technical infrastructure.

The efficient and effective use of IT in delivering the E-Learning based components of a course is of
critical importance to the success and student acceptance of E-Learning. Hence, ensuring that the
university IT infrastructure is rich, reliable and capable of providing the courses with the necessary
tools to make the delivery process as smooth as possible is critical to the success of E-Learning

(Selim, 2007).

Communication tools are extremely important in an E-Learning environment. Asynchronous ones
could be used to allow students to work in teams, so that the instructor does not have to respond to
each individual posting (Branon and Essex, 2001). On the other hand, synchronous communication
tools could be used to meet with smaller groups of students online (Salmeron, 2009). A learning
management system (LMS) can be adopted as a piece of enterprise architecture, operating as a
‘service’ to host E-Learning courseware produced by (or for) the component elements of an
organisation (Huddlestone and Pike, 2008). LMS usability can significantly affect learning (Debeve
and Bele, 2008). The need for usability has been recognized in web design and development literature
as critical when determining user satisfaction in such systems (Salmeron, 2009). Learning
environments implemented in traditional HE settings usually require processes of change
management, which can involve a complex technical component and require a systematic design and
development methodology to translate pedagogical models into the reality of practice (Mcpherson

and Nunes, 2006).
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Stuc?ent perspective is important, as many higher educational institutions endeavour to attract and
fctam students and to adopt E-Learning courses or programs (Masrom et al., 2008). One central point
is thp students’ attitude to IT. If they are comfortably with the LMS, their performances will be higher
Online assignments could motivate students. Finally, multimedia has been included in LMSs in the.
last years, which could provide additional motivation for students (Salmeron, 2009) .

Academic acceptance has long been recognized by some scholars as one of the fundamental CSFs for
successful E-Learning. Participants proposed that this acceptance is dependent on guaranteeing good
communication between educationalists and technologists, creating formalized processes for
collaboration, cooperation and evaluation, and connecting best practices, both within the institution
and from other institution’s experiences (Mcpherson and Nunes, 2006).

In addition to the three principal CSFs in E-Learning, E-Learning CSFs can also include intellectual
property, building the E-Learning course, E-Learning course content, E-Learning course maintenance,
measuring the success of an E-Learning course, evaluating the learning and the students’ performance,
technology, and research on previous use of technology (Masrom et al., 2008); meanwhile, Salmeron

(2009) includes the importance of content structure, usability, cost, and easy maintenance within his
ten CSFs.

Content structure is focused on the structure of the learning materials, rather than classical system
usability. Regarding standards, the unshared learning resource will reduce its use and usefulness. In
this sense, standards, such as Sharable Content Object Reference Model (SCORM). resolve that issue.
(Salmeron, 2009)

LMS costs and maintenance are obviously an important factor for managers, rather than students, but
it is a critical consideration in assessing the efforts associated with the LMS use in the long term
(Salmeron, 2009). There are two main costs should be considered: delivery factors (which include
learning context, student characteristics and instructional management characteristics) (Lee and
Owens, 2001), and the second cost is university support. Alternatively, costs can be considered as a
learning context factor (i.e. part of the constraints that operate in the context of instructional delivery)
(Smith and Ragan, 2005).

University support is indicated as one CSF for both E-Learning (Salmeron, 2009) and traditional
learning (Selim, 2007). For institutional support, the availability of technical assistance or a help desk
was the most critical success factor (Selim, 2007). It is necessary for university administrators and
faculty to be cognizant of technological and institutional support factors when attempting to adopt
E-Learning courses or programs. This study indicates that technological and institutional support
factors play an important role in the usage of E-Learning (Masrom et al., 2008). The transition from a
traditional face-to-face learning process to one based on technology-enhanced environments, poses
serious challenges and cognitive conflicts for both academic staff and students. Consequently,
participants have focused heavily on the need for training and support in the use of the e-leaning
environments and corresponding affordances (Mcpherson and Nunes, 2006).

Strategy factors , including supporting technologies and generating learning resources, can be
identified to enhance E-Learning success (Testa and Freitas, 2004). Sridharan et al.(2008) stated the
importance of strategy factors for identifying and evaluating CSFs based on the perceptions of key

stakeholders in an E-Learning environment.

One strategy factor, the management strategy, concerns itself with scheduling lessons, production and
allocation of required resources, assessment handling, production of management information and
evaluation of the effectiveness of the system (Huddlestone and Pike, 2008). ‘Clear and defined project
plan’ was another factor that was commonly cited in all of the regions and countries (Ngai et al.,
2008). The challenge for managers also increases, as there are few experts in the subject. Wrong
decisions may jeopardize the success of a program under development, and among the several choices
that must be made while establishing a strategy, it is important to keep the focus on the critical
success factors (Testa and Freitas, 2004).
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2 - Methodology

A qualitative approach was chosen to understand the critical factors of E-Learning implementation
within the rich organizational contexts, and the sensitive nature of the data needed (Yin, 1984). In
order to examine the critical factors of E-Learning implementation in higher education institutes with
an EU perspective, this study first tried to find the differences of E-Learning implementation between
Eastern and Western context. The original plan was to access several universities in different
countries. However, due to limited resources, primarily funding available for travel, the researcher
had to limit the study to three countries: the UK, China and Taiwan. In China, the researcher
interviewed three top universities, based in Beijing and Shanghai, in 2006. However, the result
showed that the E-Learning development in Chinese universities was still at the ‘distance learning’
stage, which made comparison with western E-Learning development all but impossible. The
researcher also contacted several universities in Taiwan. Although it is known that Taiwan is strongly
influenced by Western systems, this research found that the E-Learning development in Taiwan still
can represent the Eastern style of E-Learning, for several reasons. Firstly, this researcher visited
several Taiwanese universities, and found that, whether in Taiwan or China, universities preferred to
develop their own platform, which is very different from the Western approach. Secondly, the main
group in charge of E-Learning development in China and Taiwan came from the Department of
Computer Science. Thirdly, the main reason for E-Learning adoption is not a jumping on the
bandwagon mentality, but, rather, government policies. In Taiwan, the main E-Learning development
in universities began in around 1998.

Overall, the performance of E-Learning development in Taiwan was rather encouraging. There are
three universities in Taiwan which were recognised as the best universities for E-Learning
development by the Ministry of Education. The National Chung Cheng University is one of these. In
March 2006, the National Chung Cheng University became the designated case for the pilot study.
The researcher interviewed eight members of staff, including three key stakeholders, involved in
E-Learning development.

After the comparison study, the University of Nottingham was selected as the main case site for a
number of different reasons. E-Learning implementation in UK universities started in around 1999,
and the University of Nottingham was one of the pioneers. Unlike other UK universities, E-Learning
development at the University of Nottingham covers all campuses, schools and centres. As a former
student at the University of Nottingham, the researcher was able to observe E-Learning development
within the university from 2004. At the same time, in order to achieve some understanding of the
different aspects of critical factors, the researcher wanted to examine them in multiple cases. To
explore the critical factors, three detailed case studies were conducted.

The case sites were selected based on a combination of accessibility (to staff involved),
representativeness, and cross-case diversity (Sabherwal et al., 2001). To fulfil the proposed objectives
of this research, three cases were conducted in a university context. We use the University of
Nottingham as the research context, three school E-Learning projects (school of mathematics, school
of geography, and school of education) to represent the three cases. The three projects are in different
time stages. The E-Learning projects in the school of mathematics and school of geography are
internal projects, and the E-Learning project in the school of education is international, collaborating

with a Chinese university.

background school of Mathematics  school of Geography school of education

user students of Engineering  students of Geography Chinese ELT teachers
and Science school

Time 2002-2005 2004-2008 2003-2006

Core team Project leader, Project co-ordinator UoN, BNU and BFSU
co-ordinator,

- Technologist
Platform  WebCT WebCT Moodle
E-Learning HTML with PDF Podcasting, based on flash __Developed by flash
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material

output format (using Xerte) engine and HTML
: format
Table 2 The main factors for the E-Leaming projects

Data collection

In alignment with one of the objectives of conducting a process research, various data sources were
used, including observation, interviewing and archival documents (Van De Ven and Huber, 1990). In
this study, a four-year period of observation was carried out in order to experience E-Learning
development. Two types of documentation were collected in this research. The information for the
E-Learning development at the university level was mainly documented in the electronic database and
categorized based on events and various functional areas. For the three cases at the school level, the
main documents were the outcomes of the projects, such as the course module demonstration.

The interviewees targeted and selected for this research spread down from the top management,
central information system to the academic staff. The pro-vice chancellor, several project managers
and members of the central information system team were interviewed. At the school level, the
researcher interviewed all of the core team members for all three projects. It is vital to note that there
are three types of staffs involved in the school projects, including the core team members, who were
involved in developing and driving the project, the academic staff, who implemented the outcome of
the project or were involved at a later stage and the students or staff, who were the end users of the
projects. It is equally critical to take into account those organizational members who were not
involved in the projects at the school level, but who were involved in the E-Learning development.
The researcher also attended most of the E-Learning related meetings held at the university level, and
held discussions as frequently as possible with various stakeholders during coffee and lunch-breaks.
In total, 83 interviews were conducted for the research. The majority of the interviews lasted between
60 and 90 minutes and were recorded with the interviewees’ permission. Most of the interviews were
conducted according to an interview guide that was based on the key themes that this study aimed to
explore. Requests for follow-up interviews were also made at the end of several interviews. In total,
there were 15 follow-up interviews conducted, mainly to ask further questions and clarify ambiguities
that arose during the initial interviews.

3 . Case Study
Case one— the University of Nottingham, UK

The University of Nottingham is a leading university with 30,000 students and staff and excellence in
teaching and learning quality. The university has spread globally with two overseas campuses
(Malaysia and China)®. To enhance the teaching quality and learning efficiency, a comprehensive
E-Learning strategy is a vital element in developing a next generation university.

In 1994, Mosaic explorer was introduced as a predecessor to Internet Explorer“o. After 1996, the
growth of broadband capabilities became the major goal of Internet and served as a catalyst for
distance learning (Khvilon and Patru, 2002).

o Initial stage
The University of Nottingham came under huge pressure from the E-Learning bandwagon between
1994 and 2000. Pursing a defender strategy, the University continued to function in a conscx:vative
way. At this period, computer hardware and Internet broadband capabilities were maturing, laying the
foundation for E-Learning development. The decision making processes in the University included
schools and departments and were mechanistic centralised with little control. Most schools felt tl.1e
desire to change but no proposition was carried out. The information systems (IS) management units
were executed in a decentralized fashion, aiming to provide direct support for each department. Each
school of Nottingham University had a separate IS unit. From the innovation perspgctive, there was a
strong demand from instructors to recommend E-Learning as a part of teaching and learning

activities.

e Second stage: 2000-2004 (the pilot stage)

$9 http://www.nottingham.ac.uk/

60 http:// ia i/en/Internet_Explorer
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The revolutionary change began with the establishment of the E-Learning strategy group in December
2000 with a brief to review the University’s involvement in E-Learning, evaluate options for potential

ﬁ.l_ture involvement, and identify potential human capital and infrastructure requirements associated
with further investment in technology mediated leaming(".

In April 2001, the E-Learning strategy group forwarded an initial report and recommendations to the
Management Group®. In this period, WebCT and Blackboard (well-known VLE systems) were
widely adopted by schools and achieved some success, but it was quite clear that the higher
management group had little control over it. In this stage, indeed, there was a great deal of waste of
E-Learning investments. It can be argued that there still existed different opinions in each school. In

other words, it would be necessary to reconsider a comprehensive E-Learning strategy for the
university (the solution finding phase).

e  Third stage: March, 2004- present

The central IS department was doing the basic implementation (e.g. providing training sessions for
academics), and the IS unit in each school provided the essential support for staff in creating the
teaching material, which enhanced the advantages of shared IS. The IS can quickly provide the
technological support when the teaching staff needs it (Julian Tenney®). The IS strategy also shifted
from growth innovation to low-cost and growth, by cutting unnecessary cost. In late July 2004,
WebCT has been confirmed by the E-Learning focus group as a preferred single VLE (Andy
Beggan®®). This was a crucial turning point, as it concentrated all the energy and effort on the single
platform. Currently, the E-Learning implementation progress is quite satisfactory with nearly 800
course sections available online®.

Case two—National Chung Cheng University, Taiwan

National Chung Cheng University (CCU), Taiwan, was the first public University established after
Taiwan's economic boom in the 1980's. It was founded to be a research-oriented University which
aims to provide students with necessary skills in humanities, the sciences, technology, law and
management. It is this type of liberal arts education that allows students effectively to deal with the
complexity of life in the 21st century®.

CCU Timetable of E-Learning

Starting in the early 90s, the timing of the initial E-Learning development is pretty much the same as
that of western leading universities (Prof. Ren-Hung Hwang®"). Yet, the foundation of broadband
capability infrastructure is better than that in most countries around the world. The reason for this
might be that Taiwan is the heart of IT hardware development, producing cheaper and more reliable
IT products. But the Taiwanese educational market is small and does not have close connections with
western countries. Taiwanese universities desired to create a route to make a better connection with
other universities in order to recruit more new students.

o The first stage: 1995-2002 (the initial stage)
National Chung Cheng University (CCU) can be identified as a pioneer, providing distance learning
courses in Taiwan since 1995 by participating in some distance learning projects. There were
significant results from the projects, e.g. 45 courses online and over 6000 students enrolled (Prof.
Pao-Ta Yu®®). During this period, the university treated distance learning as an extra workload for the
IS department. From the organizational view, this foundation has not changed from that time. /_\ﬁer
the university decided to participate in the pioneering distance learning course with the Taiwan
Ministry of Education (MoE), they started to develop their own platform (conformed to SCORM1.2

§! University of Nottingham E-Learning community presentation files
2 Documents of E-Learning Community minutes
6 1 earning technologist, UoN
64 E.Learning Team Leader, UoN
6 University of Nottingham E-Learning community presentation files
8 hitp://www. w/
67 Department of Computer Science and Information Engineering, CCU
68 Head of E-Learning centre, CCU
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standard) in 1999, .instead of buying the platform from some LMS vendors. The teachers were keen to
put the courses online but the quality can be argued to be relatively low (Prof. Ren-Hung Hwang).

® The second stage: 2002-2004
Tl-xe revolutionary change began with the establishment of the E-Learning studio, which was affiliated
with the audio-visual centre in the library. From the organizational view, the ur;iversity still assumes
that E-Learning activities are a pilot project. There are still lots of areas that remain to be covered. In

2002, Server 4 was implemented by two postgraduate students using PHP a i
22, s the main 1
which is compatible with SCORM 1.2 Standard®’. s W Tanguage

In August 2004, the E-Learning centre was renamed and upgraded from the E-Leamning studio which
was established in January 2002, and was made independent of the library in order to solve two key
bottlenecks (Prof. Pao-Ta Yu):

(1) It is difficult and time-consuming to create multimedia instructional materials.

(2) The need for a professional platform server and video and audio server was unfulfilled.

From the technological point of view, the equipment for E-Learning also needs to be upgraded. For
the past three years, the servers for E-Learning have been subject to the advanced Linux system and
PC which are not suitable for making video-based materials. In this stage, CCU completed the
evolution of the technological requirements and obtained much valuable experience to prepare for the
next stage.

e  The third stage: 2005- present

In order to maintain strength and remain competent, CCU gave the E-Learning centre a brand new
organizational setting, “CyberCCU”, which was established in September 20057°. At the same time,
the MoE also responded to the E-Leamning pressure by starting to acknowledge the course credits
obtained through E-Learning. To make the most of its platform, CyberCCU is promoting its platform
service by using its own resources. In the near future, CyberCCU will be expected to make ends meet
(Prof. Pao-Ta Yu). This means that CyberCCU will become a new source of revenue for the
university and even improve the university's competitiveness.

From the course development perspective, CyberCCU will start recruiting students from February
2007. Half of CCU’s course credits will be delivered online (Prof. Ren-Chuan Luo ™). This brings
great benefits for part-time students who have jobs but are willing to improve their abilities and get an
advanced degree.

4 - Finding 1 — comparative study

By comparing these two cases, we find that the E-Learning phenomenon happened at a similar time
all over the world, because of the dramatic technological development and world globalization that
has occurred since the 1990s. For both the University of Nottingham and Taiwan National Chung
Cheng University, the pressure of the E-Learning bandwagon is the major reason for adopting
E-Learning. They believed that E-Learning can bring huge benefits for teaching and learning
activities and that E-Learning is one of the major agenda which are related to competitiveness.
Another reason for the University of Nottingham adopting E-Learning is because of multi-campus
teaching. The University of Nottingham has several, not only in the UK, but also in Malaysia and
China. In order to improve the teaching quality, E-Learning is the best choice. Compared to the
University of Nottingham, the Taiwan National Chung Cheng University has not suffered from this
issue, but the E-Learning application in this university is closely linked with MoE. In order to
participate in the plan of “E-Learning pioneers” by MoE, CCU introduced E-Learning in 1995, and
also because of MoE planning in 2006, CCU established the “CyberCCU”.

The consequences of the initial stage in the two universities are different. At the University of
Nottingham, the first sign of E-Learning appeared in 1994, in the education department, but was not
networked. Until December 2000, a strategy group was found for the E-Learning implementation,
which is the formal beginning of implementing E-Learning from top to bottom at the University of

 Documents of CCU E-Learning presentation
™ Documents of CCU E-Learning presentation
" Former vice chancellor of CCU
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Nott'ingham. For the CCU, it was because of “E-Learning pioneers” by MoE. From then on, CCU
applied E-Learning from top to bottom in the ATM network.

There are two significant differences between these two universities. One is the core of E-Learning
execution. The University of Nottingham founded a “Focus group” for the E-Learning strategy, and
the responsibility of the IS (information system) department is to assist with technical support., The
CCU established an E-Learning studio in 2002, which was renamed the “E-Learning centre” in 2004.
The duties of the E-Learning centre include not only the E-Learning strategy, but also platform

development. Therefore, the other significant difference between these two universities is platform
development.

There were two large companies for E-Learning platform development at that time, WebCT and
Blackboard (these two companies merged into one company ‘Blackboard’ since Oct 2005). They
were the main source for E-Learning platforms, occupying over 80% of the market. The University of
Nottingham’s strategy was to buy an E-Learning platform, so, before July 2004, two platforms were
used at the University of Nottingham for initial trial, and, after July 2004, a focus group at the
University of Nottingham decided to use a single platform WebCT. The CCU chose a different
approach — to develop its own platform. Most universities in China and Taiwan prefer to develop
their own E-Learning platform. Buying an E-Learning platform requires huge copyright and
maintenance fees. Also, because most of the western E-Learning platform development companies
didn’t include an Asian languages package in their software, the language barrier is a big issue for
Asian universities when adopting these E-Learning platforms. With its powerful computer technology,
CCU developed its own platform, beginning in 1999, and has now released version 5.

Although these two universities approached these processes differently, with the University of
Nottingham focusing on organisational strategy and CCU focusing on technology and course
development, it can be argued that they both succeeded, just in different ways.

S - Finding 2- the critical factors of E-Learning development

After comparison of the two universities, this researcher tried to indicate the E-Learning CSFs from
an EU perspective based on the case of the University of Nottingham. As mentioned in the
“Methodology” section, three E-Learning school projects were selected. Although the three test cases
of E-Learning projects in the University of Nottingham context are different in many aspects, the
research found some common factors that were critical to the success of these three projects. These
factors are divided into four categories: organizational, technological, E-Learning content related, and
general factors.

e  Organizational factors

Expertise and Experience:

The importance of expertise and experience is highly significant, particularly when the E-Learning
development process is complex. Having experienced experts is found to be beneficial not only in
reducing the cost and time of development, but also in sustaining the longer term continuity. For
example, in the School of Geography, the E-Learning coordinator has played a key role. Her ability
has been appraised by all of the interviewees in this school as being one of the most critical success
factors. For the MELEES project at the School of Mathematics, most members of the core team had
no prior experience, except for the project manager. Prior to the MELEES project, he was engaged in
the development, promotion and use of Computer Assistance Learning (CAL) for mathematics and he
was also a member of HELM Project Steering Group. If we compare the two schools, the E-Leamning
project at the School of Education is far more complex and ambitious. The school’s spccialisgtion in
education certainly gives the project a lot of advantages. Therefore, although the ¢ELT project was
new in its content, by utilising experience, the School of Education could still apply its large range of
expertise to fulfil the unique requirements of the project.

Leadership: o
Leadership at the school level was found to be equally important as at the university level. Some

similarities across all of these cases are evident. In addition to the expertise and experience of lead.crs
regarding E-Learning, two of their key contributions were decision making and problem solvgng sk_llls.
In the MELEES project and eELT project, the main decision makers for both projects are their project
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managers. In the project at the School of Geography, the E-Leaming coordinator was the person who
received the latest information and technology from the central IS Department and the final feedback
from the academic staff and students. Therefore, she was often the person who made the final decision
In qrder to solve problems, one core skill evident in all three cases is the ability to influence and‘
motivate people, particularly the module lecturers. Given that the technology was relatively
problem-free, to achieve the goal of having as many E-Learning courses online as possible required a
lot of buy-in from the academic staff. Therefore, motivating the module lecturers to get involved was
clearly one of the most crucial problems for the leader to address. For the eELT project, the challenge

did not stop within the School of Education. It also covered two governments, their Chinese partners
and the outsourcing vendors.

Top Management Support:

The influence of the top management on an E-Learning project is significant. Their support can range
over three different aspects, notably funding support, technological support and experience support. In
terms of funding support, it is clear that, without them, the project could not happen. It is evident that
funding was relatively easy to obtain during the early stage of E-Learmning development at the
university. However, with the growing maturity in this area, funding support was restricted. As the
projects at the School of Mathematics and the School of Geography were perceived as two flagship
projects at Nottingham, funding was less of an issue. Although the eELT project was not funded by
the university, it received other means of support from the top management. In terms of technological
support, the top management played a critical role, particularly in allocating central IS resources to
facilitate the project implementation. Moreover, the support can take the form of an E-Learning
platform and tools provision. In terms of knowledge support, the top management also plays a key
part. Such knowledge is created and acquired from the experience of various E-Learning projects. The
top management’s growing understanding of E-Learning clearly helps them to filter project proposals
and to invest in those with stronger potentials.

o Technological factors
Three aspects of technological factors are crucial to the project success.
Platform support:
A platform is just like the backbone of an E-Learning course. Due to its importance, it is necessary to
choose the platform before the E-Learning course design. If the platform is not powerful enough or
supportable, it will lead to problems later during the development stage. The platform for the
MELEES project and Geography E-Learning project is “WebCT”, which is the official technology
supported by the university. By contrast, the eELT project used an open source platform named
“Moodle”. The platform choice was a decision based on the negotiation between several universities.
The open source platform is free, but there is no support. Therefore, the eELT project needs to have
strong in-house technicians in order to develop E-Learning tools by themselves. In 2008, the team
found that the platform of “Moodle” cannot provide enough support for further E-Learning
development. Therefore, the need to reconsider another platform is clearly evident.

Tool support:

Any E-Learning platform will inevitably have its limitations. Normally, the platform can provide
some basic services. Platforms, such as WebCT, are sufficient for simple E-Learning course design,
but not for the complex ones. For instance, the E-Learning courses for the MELEES project are
HTML with PDF output, and the platform of WebCT is powerful enough. The E-Learning courses for
the E-Learning project at the School of Geography are far more complex. Therefore, professional
Geography technology is needed. As a result, one of the E-Learning tool supports at the School of
Geography was to embed the professional Geography technology into the platform. In addition, an
application named “Xerte”, developed by the IS department of the University of Nottingham, helped
to reduce a lot of workload to speed up the development. For the eELT project, one of the key issues
was communication between the UK and Chinese universities. They applied several tools into the
platform of “Moodle” in order to enhance the communication quality.

Technician support:

Technicians are crucial for ensuring the successful day-to-day running of E-Learning and are
necessary for all E-Learning projects. Technicians are often involved in two different areas. Firstly,
every E-Learning project is related to a platform and E-Learning tool application. The main task for
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the technician is to control the platform and E-Learning tools. Secondly, due to the fact that academic
staff are familiar with their courses, but not the E-Learning technology, they need support from the
technicians when designing E-Learning courses.

o  E-Learning Content Related Factors

Normally, t.he content and style of E-Learning is restrained by organizational and technological
factors. _Thls research found some content related factors which can enhance the success of
E-Learning development.

Simplification:

If the E-Learning content is simple, it is easy to design and deliver. This researcher found that, at the
beginning of the E-Learning development, most E-Learning projects were at the trial stage. This is
reflected in the lack of experience and inadequate technological infrastructure. Therefore, to ensure
the success of E-Learning development, starting with something simple is necessary. For example, the
E-Learning content in the MELEES project is based on HTML with PDF output. Compared with the
other two projects, its E-Learning content is much simpler. At the beginning of MELEES projects (in
2002), the E-Learning platforms were not mature, and the MELEES team found that it was difficult to
present mathematics formulae electronically in E-Leaming. Therefore, they decided to use the PDF
style to simplify the mathematics E-Learning courses.

Creativeness:

Another vital factor in determining the success of an E-Learning project is its popularity and usage. In
other words, the students’ acceptance or rejection can simply conclude the project. One of the key
purposes of E-Learning development at the UoN is to attract more students by using E-Learning as an
additional tool for facilitating traditional teaching. Therefore, the creativeness of E-Learning design
and content is important. For instance, the E-Learning project at the School of Geography applied
Short Message Service (SMS) to increase the interaction between students and lecturers.

Template auxiliary:

The template auxiliary is very important for E-Learning course design, especially when a large
amount of E-Learning courses have been developed. Comparing the three cases, the E-Learning
project at the School of Geography extends through the whole school with the involvement of almost
all academic staff. Even as early as 2005, there were 25 modules with 72 courses online. Before the
“Xerte” application was introduced, the workload of the E-Learning coordinator was very heavy. This
was because she had to contribute to a large part of each E-Learning course. The creation and usage
of the E-Learning template with “Xerte” significantly reduced the required input.

Documentation:
During development, it is common for some members of the team to leave and be replaced by

someone new. Therefore, storing the knowledge or experience is important. Documentation can help
the E-Learning development to continue without being seriously disabled by any knowledge gap. For
example, in the MELEES project, in order to help the new technician to become familiar with the
project without further delaying the progress, the previous technician included many lessons learned
from the project in the documentation to pass on his experience.

o  General factors N
Besides the three factors vital to successful E-Learning development, there are some general critical
factors which should be highlighted:

Motivation:
One of the main purposes of E-Learning implementation in higher educational institutions is to move

from a traditional teaching and learning style to a new one. Making such a paradigm shift requires
more than the installation of technology. More crucially, it requires the involvement of the teaching
staff and students to utilise the service. Therefore, it is unsurprising that, during the E-Learning
development in the university, one of the main tasks for the core team was to motivate as many
academic staff as possible to get involved. During the data collection, the researcher found that one of
the standards for the E-Learning project performance evaluation is the quantity of academic staff
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involvement. Besides motivating the staff, it is also necessary to encourage more students to use the
E-Learning courses. This is because students are the main users.

Communication:

Communication is another important factor for E-Learning development. Its importance is not limited
only to the stakeholders within the team, but also those outside the team and, in the case of eELT
outside the country. Within the E-Learning project, communication between the project manager’
technicians, and module lecturers is necessary. For example, most E-Learning courses are designed b);
both the technician and the module lecturers jointly. Therefore, they need to understand each other,
through communication. The importance of communication becomes even more significant when the
E-Learning project requires cooperation between several teams, in different locations, with different
cultural backgrounds. During their interviews, all of the team members of the ¢éELT project mentioned
that one of the most important issues in their collaboration with the Chinese universities was
communication. Improving communication required extra effort, such as applying communication
tools and increasing the number of face-to-face meetings.

Trust:

There are two types of trust required during E-Learning development. The first type is inner trust, built
within the E-Learning project team. The second type is inter-trust, between the E-Learning project
team and other stakeholders, such as central IS department or partners outside university. Mistrust can
seriously delay the progress of any E-Learning development. Normally, it is relatively easy to build the
inner trust inside an E-Learning project, and usually it is quite difficult to build the inter-trust with the
university’s central IS department or between partners from different institutions. For example, this
research found that some of the academic staff complained about the central IS Department, and did
not think that it gave them enough attention or made enough effort to help them. The trust problem is
significant, in particular, in the eELT project, due to the number of institutions involved. During the
interviews, the members of staff from the School of Education complained that the “safeguard issue”
shocked them, as international collaboration is quite sensitive in China, such that it is always observed
by Chinese government. Some of them pointed out that they could not trust their partners due to this
kind of behaviour.

6 - Framework development
Based on the three E-Learning projects in the University of Nottingham and the comparison between
the two universities, this research developed an initial framework of E-Learning CSFs on comparison
between EU and Asia perspectives (shown in figure 1). This research found that the four aspects of
E-Learning CSFs are all important for both universities’ E-Learning development, however, the
priority and content are different due to the differences between the EU and Asia perspectives stated
above. For example, the ‘higher management’ in the EU perspectives mainly means ‘top management’
and ‘central Information System department’. It means ‘department of Computer Science’ and
‘department of Education’ in the Asian perspectives. The relation between “technological factors” and
“E-Learning content-related factors” is ‘constraint’ in the EU perspectives, mainly because the
E-Learning platform and tool applications are adopted from the market with limited flexibility. The
relation in the Asia perspectives is ‘support’ because of the flexibility from “self-developed
E-Learning platforms”. Therefore, the weight of “self-developed E-Learning platform” is quite heavy
in the critical success factors on Asia perspectives. Appositively, the weights of these four aspects of
E-Learning CSFs are nearly equal on EU perspectives.
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6.2 E-Learning Implementation from Strategic Perspective: A Case
Study of Nottingham University

C-C, Lin, Z, Ma, International Journal of Learning and Intellectual Capital, forthcoming 2010

Abstract

E-learning is spreading not only in the USA but also in the UK. Most available literature
concentrates on e-learning platforms, but do not explore the factors related to e-learning
implementation from a strategic or organizational perspective. Many academic institutes and their IT
departments are now facing the challenges of selecting and implementing the right e-learning
solutions. In order to understand the entire process associated with e-learning implementation in
higher institutes which has not yet been a linear process but came probably with top-down, bottom-up,
or flowers blooming approach. However, the transform process is extremely complex. To make sense
of this complexity, author adopted Strategic IS management profile (Sabherwal et al., 2003) into the
research. To explore this speculation, the research uses a qualitative constructivist approach. Based
on an exhaustive case study of one higher institute's experience, the paper shows that maintain the
alignment is still a crucial issue but hard to achieve. The pressure of achieving alignment may be
even more considerable with the implementation of e-learning systems.

Keywords: E-learning, strategic alignment.

1. Introduction

During last 30 years, Information Technology (IT) has become a raised constituent component of
business activities (Cline and Guynes 2001). Universities have been confronted with numerous
technological development in their external and internal environments since the 1990s (with the
ascendancy of the Internet) and currently almost 90% percent of all universities in the US and most
universities in the UK have their individual e-learning plan (Svetcov,2000). Nowadays, e-learning has
provided an alternative way for higher institutes deliver knowledge to learners at a distance rather that
the traditional way (Coen et al, 2004). Most available literature concentrates on e-learning platforms
(e.g. VLE, technology), but do not explore the factors related to e-learning implementation from a
strategic or organizational perspective. Many higher institutes and their IT departments are now
facing the challenges of selecting and implementing the right e-learning solutions. These challenges
are becoming more complex with the influx of new LMS vendors. Selecting the appropriate LMS
and/or learning content management system (LCMS) for an academic institute and achieving a
successful implementation is a daunting task. In order to understand and reduce the risk of E-learning
implementation, a proper E-learning strategy is compulsory. The strategy alignment is used to identify
the business and IT mission, objectives, and plans (Reich and Benbasat 2000). It has also been used
more recently to examine how higher education institutions in Australia were managing the
introduction of technology to deliver and administer education (Yetton, 1997). The importance of
strategy alignment (business strategy and IS strategy) has been identified (Brancheau et al. 1996, 1987)
and multiple papers also stated that strategy alignment as the major issue implanting IT (King 2003,
Liebs 1992, Papp 1998). Earlier research also indicated the significance of the alignment between
business and IS (information systems) structures (Derely and Doty, 1996; Javenpaa and Ives 1993,
Nadler and Tushman 1980), and between business and information strategies (Broadbent and Weill,
1993; Henderson and Venkatraman, 1992). E-learning strategies for higher education, which contain
business factors and IS variables are deemed crucial for institutes to translate their deployment of
e-learning strategy into successful performance. Previous theoretical works have offered the
methodological models for identifying the relationship between IS, strategy and structure.

This paper investigates two issues. First, given that strategic alignment is viewed as essential to

e-learning strategy implementation success, does an alignment gap exist between E-learning strategy
and IS strategy? Secondly, what is the impact of the e-learning system deployments for users

(teachers and students) on strategic IS alignments?

To examine these research issues, a case study approach was used with a top class university.
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2. Literature review

2.1 E-learning

E-learning is spreading not only in the USA but also in the UK. By analyzing the causes and the
forms of this diffusion process at a sector and a company level, some of the managerial literature,
maintains that the main factors in adopting an e-learning solution are the economic benefits a firm
may gain from it (Rosenberg, 2001; Horton, 2000). The corporate added value obtained by reduction
of costs, improvement in quality of the training, by saving time or increased flexibility in delivering
courses, seem to be a determinant in the adoption of e-learning.

However, this economic-rational perspective on the adoption of e-learning does not take into account
other aspects that may impact the decision, as highlighted by recent researches (Martin et al., 2003):

e Paradox of a e-learning innovation

¢ Institutional pressures on adopting e-learning

e Competitive pressures on adoption of e-learning

From the bandwagon perspective, these arguments about cost effectiveness and ease of delivery of a
number of training courses can readily be communicated and are perceived as a competitive
disadvantage. If this threat outweighs the perceived value of an equally large competitive advantage
(Abrahamson and Rosenkopf, 1993) for universities, bandwagon pressures exceed the university's
adoption threshold, that is, a firm's predisposition to innovation and change).

2.2 Strategic alignment

The strategy alignment is used to identify the business and IT mission, objectives, and plans (Reich
and Benbasat 2000). It has also been used more recently to examine how higher education institutions
in Australia were managing the introduction of technology to deliver and administer education
(Yetton, 1997). The IS literature agrees that any investments in information technology (IT) should be
closely linked with the strategic direction of the organization (Hackney, 1996; Ward et al., 1990; Earl,
1989; Wiseman, 1985). While decisions on IT were traditionally delegated to the IT professionals in
the organisation, there has been an increasing recognition that the opinions of those with various
backgrounds especially business strategy should be considered in the decision making process.
Currently, IS strategy planning and implementation have received growing concern among academia
and practitioners more so because of improved performance among information systems (Wiseman,
1985; Doherty et al, 1999; Segars and Grover, 1998; Baker, 1995; Earl, 1989). However, some of the
key components such as IS structure and its relationship with strategy and business structure have not

been clarified.

According to the strategic IS literature, there are several theories on the approach to delivering IS
management system and they concentrate on improving the performances (e.g., Rackoff et al., 1985).
It can be argued that these theories provide a general view of all situations, while also examining
multiple approaches in alternative contexts. Hence, they could not propose a sufficiently mature view

of various situations.

Some researchers argue that a contingency perspective can be taken to examine pcrformancf: of the
alignments between current debates of IS management and business management. Thg contingency
literature (Chan et al. 1997; Sabherwal and Kirs, 1994; King, 1_978) reveals the importance of
alternative contexts and provides a comprehensive view of strategic IS management. §eve'ral other
theories, such as the life-cycle (Van de Ven and Poole, 1995) theox:y take a more dynamic view .Of IS
management. Nolan (1979) first suggested the stage hypothesis which assumes that the changes in all

organisations take the same route.

cording to the foundational theoretical view, the content and process should be involved in
bA:sincss (ge.g., Blair and Boal 1991, Robinson and Pearce 1988) and IS strategy (e.g_., Chan and Hl.lff
1992, Das et al. 1991, Rackoff et al. 1985). With respect to the cont.ent, lS_ strategy is concerned “{nh
systems, decisions or business applications of IT, ali@ng thcrp with business needs and generating
strategic benefits (Earl 1989). Business strategy for institutions is concerned with the structures, goals,

roles of IT, assessments and implementations.
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3. Research methodology

To explore this speculation, the research undertaken for this study can be classified as a qualitative
constructivist approach. Because of a lack of previous research on the dynamics of alignments for
higher institutes, especially the implementation of e-learning, an exploratory, inductive qualitative
(Qlaser and Strauss, 1967) approach was adopted to understand the IS management profiles within the
rich organisational context (Yin, 1984). To pursue the objectives, it was essential to understand the
context and setting of the participants involved with the study. During the period of research, it was
necessary to get well acquainted with the members of the focus group and gather the information
personally. In order to understand the process underlying the major decisions, the researcher has been
introduced to the e-learning focus group of the university as an observer. For example: if the focus

group made some decisions, the initial emails, documents, communications and questionnaires will be
the valuable information to analyze.

4. Case study

4.1 The Pressure of E-learning Bandwagon

Universities have been confronted with numerous technological development in their external and
internal environments since the 1990s (with the ascendancy of the Internet). During this period,
e-learning — identified with web-based learning — was taken up by pioneers and innovators. The
discussion and development focused mostly on the technical possibilities and requirements for
e-learning software. Universities are forced to react to some serious emerging challenges which have
they never experienced before such as the continual developments in information and communication
technology (ICT), industrial needs changing, a shift in leaner expectations, changing demographics of
learners and competition among academic institutions but limited budget.

“In 1999, Jack Welch, former chairman of General Electric, declared the Internet to be the most
important event in the US economy since the Industrial Revolution. John Chambers, CEO, Cisco
Systems stated that the two great equalizers in life are the Internet and education. Sensing the
economic potential of marrying education and the Internet, a variety of sites have recently sprung up,
offering training in everything from end-user computer skills to multiple other skills. Recently,
universities have joined in to tap into the distance learning market.” (Clark and Mayer, 2003)

Almost 90% percent of all universities in the US and most universities in the UK have their individual
e-learning plan (Svetcov,2000), nearly all of which use the Internet as the medium to deliver the
knowledge. In addition to the Internet and websites of universities, private corporates and government
organisations that are currently spending large amount on training have acknowledged that the
e-learning courseware is the best alternative to classroom training.

Are the proliferating cyber courses harbingers of a new age in learning or just another overstatement
of the expectations that have surrounded nearly everything associated with the World Wide Web? Is it
an invisible pressure on the institutes and organisations to jump into the e-learning bandwagon with
out ripe deliberation? Annual investments in online learning and training are dramatically growing,
despite which there has been a lack of trained and experienced staff for development. Does e-learning
offer a reliable opportunity to build skills and deliver knowledge effectively? The answer will
probably depend on the quality of the instruction delivered, lectures and interactions in the e-learning

products being designed, built, created or selected.

Many e-learning initiatives have been justified on the assumption that e-learning can improve the
quality of learning, and maybe reduce the costs (Bates 1997). If we assume that technology can
improve learning and teaching quality, can provide more opportunities for learners, can create a new
and effective learning environments which can improve the learners’ experience what is the next slcp?
To re-organize, re-structure or re-group the university to assure success in teaching, learning quality

and cost-effectiveness from e-learning?

Universities must adapt to the new trend. The University of Nottingham is known nationally gnd
internationally for its excellence in research and teaching and attracts outstanding studer?ts. E-Icamfng
is a major agenda, related to the competitiveness of Nottingham University. Adopting c-learpmg
forced innovations from the University. The empirical evidences indicated that the University’s
e-learning strategy is a top-down process. It believed that e-learning can bring huge benefits for
teaching and learning activities. To gain maximum benefit, the university management group
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of control on specific activities. IS resources were mainly spent on maintaining old systems or
updating computer hardware. Different schools had different requirements and each IS unit had its
own purchasing strategy. Before 2000, some of the teachers had tried some computer assisted learning
actives (CAL) which provided supplementary course materials and tutorials. However, the IS
department could not support each and every technology that a staff member wanted to utilise.

* Revolutionary Period 1

The revolutionary change began with the establishment of the e-learning strategy group in December
2000 with a brief to review the University’s involvement in e-learning; evaluate'options for potential
future involvement; and identify potential human capital and infrastructure requirements associated
with further investment in technology mediated learning. At the same time, e-learning was becoming
a trend that every institute wished to adopt. Due to the capabilities of the Internet, software and
hardware matured, and many UK leading universities began their preliminary e-learning strategies.
This caused a shift to prospector strategy for the University of Nottingham as it embraced greater
competitiveness, borderless education and entry into the digital learning industry. The university
management group sought the better practices of e-learning strategy following response from each
school. Each e-learning activity was developed within its IS unit and reported to the central e-learning
strategy group. Thus, IS strategy was to simultaneously seek growth and innovation.

In April 2001, the e-learning strategy group forwarded an initial report and recommendations to the
management. During this period, WebCT and Blackboard (well-known VLE systems) were widely
adopted by the schools with some success, but it was quite clear that the higher management group
did not have much control of it. It was reported that the heads of the schools were in favour of
supporting “bottom-up” developments rather than centrally imposed targets. The exact meaning of
"bottom-up" was questioned with a concern that it may be implemented as laissez-faire. It was
suggested that the schools should be asked to participate in a centrally-led review of their current
position and requested to include the development of e-learning in their school plans. At this stage,
there was a lot of wastage in e-learning investments. A majority of the staff were resistant to new
technology. In other words, it was necessary to reconsider a comprehensive e-learning strategy for the
university.

e Evolutionary Period 2

The primary risk with a defender strategy is the inability to respond to major bandwagon shifts. The
University of Nottingham also suffered from this problem. To respond to the increasing pressure, it
established the e-learning strategy group in late 2000 and sought better ways to improve
competitiveness. Between late 2000 and spring 2004, the e-learning strategy has made considerable
progress for initial activities, including extensive collection of views and opinions, staff development
(not only academic but also administrative and technical staff), and foundational Internet
infrastructures. In 2004, e-learning activities reached heights of popularity on the campus. However,
the stable situation needed to be reconstructed in order to handle more complicated challenges, to
ensure the direction of e-learning implementation and to work in coordination with different schools.

A new IS learning team leader, Andy Beggan, was recruited in March 2004. His mission was to carry
out the e-Nottingham plan, structure, integrate e-learning activities, evaluate the previous e-learping
strategy, and provide an insight on future developments. The university e-learning strategy shifted
towards analyzer with greater attention to combine the resources and efforts to identify a bgtter
e-learning platform. He invited the academic users of both WebCT and Blackboard to take part in a
focus group to examine the future direction of central VLE, looking at integration (W.lth the Portal),
pedagogic, and technical concerns. In late July 2004, WebCT was confirmed as the single preferrcd
VLE by the e-learning focus group. Once this decision has been made, the task was to shift the IS
structure from a centralised mode which was considered unsuitable for rapid changes, to share_d. IS
structure. The central IS department was doing the basic implementation (e.g. provide training
sessions for academics), and the IS unit in each school provided the essential support for staff creating
the teaching material. The shared IS fashion is said to have a better performance style.. The IS strategy
also shifted from growth innovation fashion to low-cost and growth fashion by cutting unnecessary
cost. Currently, the e-learning implementation progress is quite satisfactory with nearly 800 course
sections available online.
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S. Conclusions

The strategic IS management profile during Evolutionary Period 1 had high business alignment, but
the other three types of alignment were low, and so the overall alignment was low. The pressure from
the e-learning bandwagon continuously increased. However, certain schools started to create
elementary e-learning materials and make them available online.

Revolution 1 was triggered by several factors, including e-learning bandwagon, the University’s
inability to respond the pressure via evolution, and maturing Internet facilities. The management were
quick to change and established an e-learning strategy group. The University underwent changes in
the strategy alignment of its strategic IS profile. Consequently, the overall alignment increased to
medium, with three of six alignment measures being high and the other three being low. The
increased alignment apparently improved both business and IS performance.

Following the revolution, the university went through considerable changes in three dimensions -
business strategy, IS strategy and IS structure. At this time, the analyzer business strategy was well
aligned with the other dimensions. It was no surprise that the overall performance was high.
Short-term business performance seem to have improved as a result of this shift to analyzer business
strategy.

A key contribution of this research is applying the strategic information systems management profile
to examine the dynamics of alignment and its concomitant processes. This process meets the criteria
of enabling the management to diagnose, achieve and maintain alignment. The research proposes a
workable tool to appraise the e-learning implementation processes towards the footprints of each
decision, event, and response. By examining the e-learning implementation over a period, the
manager can recollect and determine the current alignment. It also can be used to monitor and track
the alignment and predict a change in strategy by simulated reallocation of the resources.

In addition, this research also serves as a model for universities that wish to produce new e-learning
plan. A combined strategic planning through all levels of the institute is essential to the alignment
process. However, this research concerns only one institute and it is obvious that it would be
enhanced by similar research in other institutes to enable comparisons.
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Case Study of A Taiwan University
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Abstract

This paper explores the process of the implementation of e-learning strategies in higher educational
institutions. It determines that the adoption and implementation of e-learning strategies occur in
accordance with a combination of methods employed to diffuse the innovations. Key elements of the
diffusion of innovations theory were used to identify the ways in which e-learning activities are being
integrated into practices. The study employs the qualitative method to illustrate the e-learning
implementation panorama. The researcher attended as an ob-server the meetings of the top
management groups, leaders and strategic planners, hardware and software experts, instructional
designers, participants from different schools, as well as course participants.

Keywords: Innovation process, e-learning, technology adoption, implementation process.

1. Introduction

During the last three decades, Information Technology (IT) has become a constituent component of
business activities [1]. Universities have been confronted with numerous technological developments
since the 1990s (with the ascendancy of the Internet) and, currently, almost all universities in the US
and most universities in the UK have their own e-learning development plans. Nowadays, e-learning
provides an alternative method by which higher educational institutes can deliver knowledge to
learners from a distance rather that in the traditional way [2]. Most of the available literature
concentrates on the e-learning platforms (e.g. VLE, technology), but fails to explore the factors
related to e-learning implementation from a strategic or organizational perspective. Many higher
educational institutions and their IT departments are now facing the challenge of selecting and
implementing the correct e-learning solutions. There is no discussion about whether or not e-learning
should be applied, and the discussion focuses solely on how and when it should be applied. In this
paper, the author at-tempts to bring together the different dimensions by clarifying the e-learning
innovation process by using three sub-innovation processes. The aim in using this framework is to
reveal the key elements of successful e-learning practice at different stages.

2. Paradox of e-learning
2.1 E-learning

Many higher educational institutions have recognised that e-learning will form a major component of
their strategy for further development. By analysing the underlying causes and forms of this diffusion
process at the sector level, some of the managerial literature maintains that the main factors in
adopting an e-learning solution are the economic benefits that a university may ga'in from it [3]. The
corporate added value obtained by the reduction of costs, improvement in the quality of the teaching,
and the saved time or increased flexibility in delivering courses; seem to be a determinant in the
adoption of e-learning. ' ' - '

However, this economic-rational perspective of the adoption of e-learning fails to take into account
other aspects that may impact the decision, as highlighted by recent researches [4]:

The paradox of the e-learning innovatipns

Institutional pressures to adopt e-learning

ompetitive pressures to adopt e-learning . |
grompthe banr:iwagon perspective, these arguments about the cost effectiveness and ease of delivery of

a number of training courses can readily be communicated, and so are perceived as a competitive

i _If this threat outweighs the perceived value of an egually larg_e competitive advaptage
Ejsliaf%‘:a::\ai‘%:rsities, then bandwagon pressures exceed the university's adoption threshold; that is, an

organization’s predisposition to innovation and change.
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2.2 Organizational innovation
2.2.1 Theoretical background

Innovation is studied in many disciplines and has been defined from different perspectives. Little
information exists about innovation in higher educational institutes, which is the focus of this research.
Despite the prior concern, organizational innovation has been defined as "the adoption of an idea or
behaviour that is new to the organization adopting it" [6]. This broad definition permits many
possibilities regarding what it means for an organization to innovate. A better understanding of
organizational innovation can contribute to the practice of management [7]{8]. From the managers’
perspective, the primary purpose of innovation is to introduce change into an organization in order to
create new opportunities or take advantage of the existing ones [9]. In the technology diffusion
literature, researchers have usually conceptualized innovation as pertaining to the organizational
initiation, adoption, and/or implementation of one or more emerging technologies [10] [11] such as
e-learning. In other words, technological innovation has a close relationship with organizational
innovation. Organizations have been viewed as more innovative when they exhibit this sort of
behaviour earlier, more frequently, and/or more intensively. Useful additional discussions on
measurement issues can be found in [12], [13], [14], [15], and [16]. The process of innovation is
frequently described as consisting of four essential steps, starting with the conception of an idea,
which is proposed, then a decision is made to adopt it, and, finally, the innovation is implemented.
Who proposes innovation ideas for adoption? Most new ideas probably arise with organization
members who cross the boundary between organizations and the technological environment. Little
attention has been paid to bandwagon pressure, especially rival competition. [5], [18] and [19] have
theorized that higher managements and lower members both initiate innovations, depending upon the
type of innovation proposed.

2.2.2 The path of organizational innovation

An important turning point in the history of innovation in organizations could be referred to [20].
Until this point, most of the studies of innovations and organizations have focused on organizational
innovativeness, which is a scale for a sample organization regarding adoption. After the early 1970s,
research on innovations in organizations often studied innovation as a whole single process in an
organization. Much of the literatures at this stage considered innovation studies as a new
communication technology, management information system or some kind of computer technology
innovation [21]. Several studies on organizational innovation appeared after the 1980s. Another
remarkable factor that increased research attention towards innovation in organizations was the
variety of computer-related phenomena introduced into the organizations. However, many of these
failed, which brought more attention to finding the causes of this [22].

Roger proposes that the innovation process usually consists of a sequence of five stages (figurel), two
during the initiation sub-process and three during the implementation sub-process. The later stages of
the innovation process cannot be undertaken until the earlit?r stages have beep c?mple_ted, ext_her
explicitly or implicitly [23], and also appear similar to the simple linear organizational innovation

model.
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Figure 1. The hnoveon Process in an orgenisetion (Adcpied from Roger 1005
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2.3 Technological innovation process
2.3.1 The definition of technological innovation process

In order to begin to identify the different innovation types, it is important to define the term
‘technological innovation’. The fields of engineering, marketing, management and even economics
provide unique spins regarding what is considered an innovation. Freeman [24] proposes that
technological innovations best capture the essence of innovations from an overall perspective:
‘Innovation’ is an iterative process initiated by the perception of a new market and/or new service
opportunity for a technology based invention which leads to the development, production, and
marketing tasks striving for the commercial success of the invention.

Current interest in innovation and its relationship to economic growth has resulted in a body of
literature on the various facets of the process of technological innovation. In recent years, technology
has been identified as an important competitive weapon for research-intensive firms, and is seen as a
vital ingredient in these firms' long-term strategies. For successful technological innovation to occur,
it is important that the process of technological innovation is effectively managed. Without a
comprehensive knowledge of the innovation process, it is difficult for managers both to manage the
process and also to implement the relevant strategies.

2.3.2 Technological innovation as evolution of Information systems

In this research, technological innovation includes the e-learning platform development, course
delivery method and e-learning infrastructure development, etc, which are the elements of e-learning
technology innovation. However, the Information System (IS) departments are where the
organizations make the decisions about acquiring and deploying new technologies. From this
perspective, Information Systems (IS) innovations are technology-based innovations that are created
and used by individuals, organizations, and societies. In other words, IT lies at the heart of
information systems research. Generally speaking, ideally, the major mission of Information Systems
is to integrate the IT [28]. The popularity of the technological approach in the IS literature has been
used to explain the adoption and diffusion of technological innovation processes in organizations. [19]
[22]

2.4 Product innovation process

This research would like to define the “E-learning courses” that are involved in the E-learning
innovation process as a product innovation process. The following section will introduce the

“E-learning course development and process™.

2.4.1 Purpose of the e-learning course:
The objectives of the proposed e-learning course were as follows

During the e-learning process, a complete rethink of the educational system is reguired and, wher.x it
comes to quality, integrated e-learning courses that meet th;se challenges _aer live up to very h:gh
standards. Developing integrated e-learning courses is not a )o.b for one mdm@ual. It is an mdustn'al
process, which requires teamwork, cooperation between different specialists and a systematic
";‘,}?;kfr:l(c))\:t [?f]c;ctive e-learning, whether it is delivered as an e-leam_ing solution or conventional
face-to-face instruction, occurs as a result of car‘eful planning _denved from tpc needs of Fhe
organisation and learner [33]. The students and teachmg staff hav_e different expectations of e-.leammg
courses. The students expect the courses to be attractive, effective and efficient. '[:h: tczla:hmlg s;aﬁ'
expects the courses to be user-friendly, easy to adapt and update, and to decrease their teaching load.

2.4.2 E-learning Course development plroce_ss
some articles talking about E-learning course prof .
;h:ﬁ;;; the whole instructional process can be divided into ﬁve_ phases (Figure 2). These p.hascs
include t,he course definition (the task), whereby tl;e cours:l is ci;vel:ﬁec:; :1;2 :l}-n:ir:Cdns t::
i i development and delivery. Here, the tutors d,
e s betwle\f:d, acx‘;d t}?e course is incorporated into the curriculum. During the

authorization issues are reso - : : t
delivery phase, the students study the course, write assignments and sit exams. The tutors give

feedback and assess the students’ progress. During the evaluation phase, the quality of the whole

ourse process (¢.g. table 1). According to Jochems
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course, including tutoring and support, are assessed. However, the course development process is
focused on four phases: analysis, design, construction and developmental testing.

development |
;
; [Danlopmam T"lmg] {Dmgn ]
!
H
\ Construction
!
[Development dlimple mentation Delivery
_‘
Loop ,

The instructional process

Figure 2 Development and the instructional process [32]

3. Methodology

The research undertaken for this study can be classified as a qualitative constructivist approach.
Previous studies lack research on the innovation process for higher educational institutes, especially
the implementation of e-learning. Hence, an exploratory, inductive qualitative approach was adopted
in order to understand the IS management profiles within the rich organisational context. To pursue
the research objectives, it was essential to understand the context and setting of the participants
involved in the study. During the period of research, it was necessary to become well acquainted
with the members of the IS department and gather information about them in person. The researcher
participated in the e-learning focus group of the university as an observer in order to understand the
process underlying the major decisions. For example, if the focus group made certain decisions, the
initial emails, documents, communications and questionnaires provided valuable, first-hand
information on the innovation process that could then be analysed. After the initial data were collected,
the author also interviewed several members of the focus group who were selected as the
representatives of the various schools and departments in an effort to address specific critical events.

4. Case Study

The National Chung Cheng University (CCU), Taiwan, was the first public University established
after Taiwan's economic boom in the 1980s. It was founded as a research-oriented University which
aims to provide students with necessary skills in the humanities, science, technology, law and
management. It is this type of lieral arts education that allows students effectively to deal with the

complexity of life in the 21st century.

4.1 The Reason for e-learning adoption '
Generally speaking, before 2000, universities around the world perceived the pressures of e-learning

adoption in a relatively similar way. The majority of the pressure is from the universities’ competition,
such as:
® Since the 1990s, e-learning implementation was taken dramatically as a new style of teaching
channel because of the rapid internet development.
Strong e-learning software development in Taiwan

o
®  The height of the dotcom era o
®  According to Taiwan’s exceptional political situation, it joined the WTO (World Trade

Organization) in 2001. The implication is huge and had a great impact on the original closed
education market which needed to be opened up.

Some motivations are from government support: . . ) - .

®  Jul, 1995: Participated in the plan of “e-learning pioneers” by the Minister of Education,

Taiwan. o o
®  Sep, 2006: “the methods for Universities’ e-learning implementation” by MOE

i i « - i tional education on master
®  Oct, 2006: Got the certification by MOE for. The e Ieamnqg voca as
degree”. 15 universities and 17 courses applied, with 3 universities and 5 courses obtaining

permission
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merely replaced by a PC with a real video server installed and this will not be able to meet the
Increasing need for the quality and quantity of video-based materials in the near future. The system
Server and video and audio server will need to be upgraded and a comprehensive scheme will need to
be planned in advance if the service to be available to a large number of users simultaneously. In this
stage, the CCU completed the evolution of the technological requirements and obtained much
valuable experience to prepare for the next stage.

4.2.3 The third stage: 2005- present

In order to maintain strength and remain competent, the CCU gave the e-learning centre a brand new
organizational setting, “CyberCCU™, which was established in September 2005. At the same time, the
MoE also responded to the e-learning pressure by starting to acknowledge the course credits obtained
tlnfougl.l e-learning. To make the most of its platform, Cyber-uni is promoting its platform service by
using 'xts own re-sources. In the near future, CyberCCU will be expected to be self-supporting
financially. This means that CyberCCU will become a new source of revenue for the university and
even improve the university's competitiveness.

From the course development perspective, CyberCCU will start recruiting students from February
2007. Half credits for courses will be delivered online. This brings great benefits for part-time
students who have jobs but wish to improve their abilities and obtain an advanced degree.

S. Preliminary Findings

From the e-learning literature, we find that the e-learning phenomenon happened at a similar time all
over the world, because of the dramatic technological development and world globalization that has
occurred since the 1990s. The major reason for CCU to adopt e-learning is the pressure of the
e-learning bandwagon. They believed that e-learning can bring huge benefits for teaching and
learning, as well as increase the university’s reputation. Generally speaking, most of innovations are
lead by organizational innovation, al-though it can be argued that the CCU has strong abilities in
e-learning platform development which causes technological innovation to became a locomotive to
success.

The CCU has its own platform for achieving their goals. The author has investigated many
universities both in China and Taiwan. Most of these prefer to develop their own e-learning platform
which seems to be the main approach among Asian universities. The reason for them to develop their
own platform rather then to buy one is that buying an e-learning platform requires huge copyright and
maintenance fees. Also, most of the western e-learning platform development companies do not
include an Asian languages package in their software, so the language barrier is a big issue for Asian
universities when adopting these e-learning platform. With the powerful computer technology, the
CCU has developed their own platform from 1999, and version 6 has already been released (2007).

6. Conclusion

This research proposes a workable tool for appraising the e-learning implementation processes
towards the footprints of each decision, event, and response. By examining the e-learning
implementation over a period of time, the manager can recollect and determine the current process. It
also can be used to monitor and track the development process and predict changes in an organization

by the simulated reallocation of the resources.

In addition, this research also serves as a model for universities that wish to produce a new e-learning
plan. Combined strategic planning at all levels of the institution is essential to the- successfgl
e-learning model. However, this research concerns only one institution and it is obvious that it
would be enhanced by similar research in other institutions in order to make comparisons.
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