Journal of Applied Computing and Information Technology
ISSN 2230-4398, Volume 18, Issue 1, 2014
Incorporating the NACCQ publications:
Bulletin of Applied Computing and Information Technology, ISSN 1176-4120
Journal of Applied Computing and Information Technology, ISSN 1174-0175

Refereed Article A6:

Technology assisted education: An overview of success factors
Mehdi Asgarkhani
Department of Computing, CPIT, Christchurch, New Zealand
Malcolm Wieck
Department of Computing, CPITn, Christchurch, New Zealand
Asgarkhani , M. & Wieck, M. (2014). Technology assisted education: An overview of
success factors. Journal of Applied Computing and Information Technology, 18(1).
Retrieved June 2, 2015 from
http://www.citrenz.ac.nz/jacit/JACIT1801/2014Asgarkhani_TechAssistedEducation.html
Abstract
This paper elaborates on the role of digital and web technologies in learning. It
discusses that technology alone cannot deliver successful learning outcomes. In
rolling out technology-enabled learning solutions a range of other factors must be
taken into consideration. A model for technology-based learning values and pilot
study of a group of technology-enabled digital learning initiatives in institutions are
presented to highlight the importance of people and process related factors alongside
technology. The outcome of this preliminary study is presented; it indicates no
significant strategic gains were derived from the use of web-technologies.
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1. Introduction
For over a decade rapid ICT advancements have contributed towards staggering
growth in the deployment of education sector technology solutions; such technology
deployments have promised to revolutionise access to global learning opportunities.
Internet and Web-based technologies have both had a profound effect on the ways in
which education and training institutions now operate. It is now possible within ICTenabled nations for educators and trainers to think of new ways in which to use the
Internet to provide knowledge management (KM) and training opportunities. Some
technology-assisted learning solutions however seem to have concentrated solely on
technological aspects of learning solutions without proper consideration of people and
processes, often resulting in unsatisfactory outcomes (Asgarkhani, 2011b,
Asgarkhani, 2013).
Literature reviews published throughout the last decade suggest that Internet and
Web-based technologies have both had a major impact on the ways in which
educational and training organisations operate (Asgarkhani and Clear, 2011). Various
studies (e.g. Baynton 2001, Rosenberg 2001, Higgins 2002, Burns et al 2001, and
Dobbs 2000) suggest that in the early 2000s we witnessed rapid advancements in ICT
- which led to the emergence of a globally and electronically connected world. A

paradigm shift was witnessed in the ways with which the transfer and management of
knowledge was handled. A review of e-learning cases (e.g., various cases in online
learning in the Training Magazine, Asgarkhani 2003, Kiser 2001, Montanden 2002 and
Rossett 2002, Pan, Lau and Lai 2010) in the early 2000s suggests that most tertiary
educational institutions and professional training organisations within ICT-enabled and
globally networked countries had acknowledged to some extent the strategic
importance of using technology-based education and learning through Web-based
applications.
Advances in IT that emphasise e-learning technology without looking at broader
educational and strategic issues are however insufficient to deliver state-of-the-art elearning solutions. Some programs delivered electronically appear to have been
developed and implemented in a somewhat reactive and isolated manner; more
specifically, without much thought being given to strategic implications, global
developments, cultural issues, the so-called digital divide and the complexity of
today's KM systems. A review of cases (Asgarkhani and Clear, 2011) shows that
solutions which did not consider strategic values did not deliver the expected value.
In order to demonstrate the importance of broader educational and strategic issues in
technology-assisted education, a model was developed to assess perceived value to
be delivered by technology. The model was then used in a pilot study to assess those
values. Recently, the trial was extended to otherinstitutions; this paper reflects on the
updated outcome.
2. The Evolution of Technology-Assisted Learning
The last 10 years or so have seen a paradigm shift in knowledge and learning transfer
mechanisms; composed from the authors' personal experience, a brief anthology of
technology in learning and education includes:
Film, in turn moving to TV technologies and video tapes
Mainframe computer-based "teaching machines"
Early microcomputers as a basis for Computer Based Training (CBT)
Touch screens and interactive videodisks based on "InfoWindows" hardware
technology
Power PCs, CDs and DVDs
Global networking advancements and web-based solutions
Mobile technologies and development of 3G and 4G networks to make mobile
learning viable.
Currently, educational solutions are increasingly (Tuncay et al, 2011) concerned with:
Providing flexible access (anytime/anywhere)
A focus on outcomes (for instance resulting in jobs)
Shifting from physical facilities (buildings and classrooms) to networked facilities
(virtual classrooms and learning environments) with greater emphasis on online
over paper-based delivery
The electronic learning industry is diverse. Numerous universities have developed
profit orientated e-universities offering courses and degree programs. The e-learning
industry also includes companies that support the establishment of learning
infrastructures and networks for higher education institutions (as well as
corporations) including course management and delivery tools such as Blackboard,
WebCT and Moodle. What's more, the learning and educating industry seems to have
moved on from technology-based learning alone in representing e-learning; new
concepts such as m-learning and b-learning have also emerged.
There was considerable debate in the early 2000s (e.g., Dobbs 2000, Industry Report
1999, Kaeter 2000, and Kiser 2001) over the effectiveness of e-learning. Many people
(e.g., Rosenberg 2001, Kushnir 2009) considered technology-based learning
disappointing at best, arguing that its impact has been relatively minimal. Others
(Kiser 2001, Dobbs 2000, and Kruse 2002a) argued that the benefits of e-learning
outweighed its drawbacks. The perceived importance of digital learning had motivated

some governments to develop national guidelines and strategies for introducing elearning solutions (e.g., New Zealand e-Learning Advisory Group 2002).Overall, elearning appeared to be taking root in organizations of all sizes - even though there
were often different views concerning the ways in which e-learning can benefit
individuals or organizations.
Studies of learners' attitudes towards e-learning within tertiary educational
institutions (e.g., Burns et al 2001, Asgarkhani 2003) indicated that there was an
increasing demand for web-assisted courses. It appeared that the demand for quality
web-assisted courses with multifaceted person-to-person interaction would increase
rapidly. There were also barriers to consider. Access to information and
communication technologies (ICTs) is critical for economic and social development.
Developing effective digital learning and solutions depends on the state of the ICT
industry and electronic readiness (e-readiness) of countries, organizations and
societies. This was discussed in the early 2000s by numerous researchers (e.g.,
Information Society Index 2001, OECD Workshop 2000, META Group 2000 and
Asgarkhani 2002b, Kurilovas et al 2011). Overall, it was claimed that differences in
diffusion and use of ICTs and electronic networks could widen the digital divide
between countries, social division within countries related to income, education, age,
family type, and location. Finally, within businesses division may result related to
sector, region and size.
In November 2001, when the benefits of distance learning via the Internet was being
heavily promoted, the global communications company Marconi (Marconi, 2001)
called on government and private stakeholders in South Africa to accelerate the
introduction of e-learning centres in remote, rural and disadvantaged areas suggesting that economic and educational benefits could have an immediate,
measurable impact on poverty in South Africa. Higgins (Higgins, 2002) viewed elearning as a tool that can play a significant role in bridging the digital divide in the
APEC region. However, the digital divide can also be considered as a barrier to
successful rollout of e-learning solutions. Some of the causes of the digital divide that
can even today limit successful implementation of technology-based or digital
solutions can include:
Lack of telecommunications and network infrastructure and required financial
resources to enable their development
Limited PC and Internet access
Lack of ICT literacy and cultural resistance
High access costs to global networks and the Internet
High cost of business investment
Strategic business impediments; the need for reorganisation, skills, security and
privacy considerations
2. A Strategic Model for Assessing Benefits of e-Learning Initiatives
Following the literature review, case studies and interviews (Asgarkhani and Clear
2011), the perceived benefits (literature review including Asgarkhani 2003, Rosenberg
2001, Kruse 2002b, Kruse 2002c, Sitze 2001 and Burns et al 2001) led to developing
a strategy model for assessing e-learning and knowledge sharing solutions. This twodimensional model developed to assess the value of e-learning considers three key
strategic parameters: efficiency, effectiveness and growth. For each parameter, three
functional aspects were considered: time, distance and creativity.
Efficiency
Time: Accelerating business processes & activities concerned with training and
educating managers.
Distance: Reducing geographical & distance inhibitors; allowing managers in
various regions to participate in learning practices.
Creativity: Enhancing existing business processes and activities from the
educators' perspective.
Effectiveness

Time: Improving information flow & business intelligence throughout the supply
and value chain components; this facilitates timely and effective learning
delivery & more profitable learning & educating processes for educators.
Distance: Enabling integrated control of the supply and the value chain
processes. Perceived as a business-driven value, it can enhance educational
value through being educated in management courses considerably
Creativity: Enabling new and/or modified processes to allow innovative and more
exciting methods of learning.
Growth
Time: Obtaining early market entry/presence for educators who are seeking
internationalization.
Distance: Introducing new management learning products to new markets
Creativity: Developing new products and services that are related to educating
and learning for managers.
This model was tested in a small number of institutions (6) and preliminary outcomes
were discussed in (Asgarkhani and Clear 2011) before being extended to 19
institutions. The model used a rating scheme as follows:
Strong Strategic Gains - 5
Moderate Gains - 3
Small Gains - 1
No Gain - 0
The outcome of ratings is displayed below:
Table 1.

The score is the average weighted score for strategic gain in each area, as rated by all
panels. Taking 2.5 to be the average gain in each category, the gain in most
categories is below average. However, it has to be emphasised that this is a pilot
study only; the outcomes cannot be generalised, although it was surprising to see
that value gain in most areas seems minimal. Minimising "Distance" barriers seems to
have scored the biggest gains. Efficiency related to distance scores the highest gain.
However, the gain in growth related to distance seems more modest. Note however
that the average gain in all categories except for creativity in effectiveness and time
in growth is above 2 (low to moderate gains). Thus some gain was reported in most
strategic categories. Overall, the outcome of the pilot study regarding strategic gains
is not conclusive; a broader and deeper study may result in more conclusive
outcomes.
3. Why are Strategic Gains Not Significant?
The above results are provisional; this preliminary assessment suggests, however
that gains from the introduction of technology to learning has not matched
expectations and perceived benefits. Pending further study of strategic gains, there
remains a need to probe for fuller explanations as to why technology projects in
learning have not produced the expected gains. Technology-based projects in learning

are similar to many other IT projects. A review of a small number of cases and
previous studies in broad consideration of success factors in IT projects (Asgarkhani
2011a) suggest that successful rollout of technology solutions needs consideration of
a number of factors:
The solution relates closely to the problems it is trying to address.
The solution is of an acceptable quality - though a broad term, "quality" in this
situation refers to a combination of factors including, at least, usability, fitness
for use, reliability & timeliness.
There is a governance process in place that determines processes and conditions
of use and change.
The solution is affordable and is accessible by the targeted community of users.
In principle, development and introduction of technology-assisted learning needs to
be based upon structured and strategic frameworks that address issues beyond
technology and tools. Some of the issues that may improve outcomes regarding
strategic gains made available by technology-assisted learning include:
Appreciating the challenge of introducing and supporting the adopted technology
Clarifying expected stakeholder roles
Determining suitable frameworks for broader planning of its appropriate use
Understanding approaches to design and delivery of relevant practices - e.g.,
course development, resourcing and maintenance methodologies.
Considering change management and stability issues in technology-assisted
education
4. Conclusions
In the early 2000s many educators and educational technologists believed the sector
would offer significant value gains in education by employing web technologies. At the
same time, the potential benefits of e-learning could only materialise when the
solutions were introduced as part of a well-planned and supported education/training
environment. It was pointed out that technology alone could not drive e-learning
development. In other words, access to the right technology for delivering learning
solutions was and still is essential but insufficient. Effective online learning and
knowledge sharing inevitably relies on development strategies that optimise
technology application. Based on the analysis of the literature review and case study
reviews, a model for perceived benefits and strategic value of e-learning was
developed. This model was used in Phase II of the project to firstly assess the
effectiveness of the model and secondly to establish a first impression of the reality
with regards to strategic value of e-learning.
The pilot study indicated that the model developed for evaluating e-learning solutions
showed promise. Furthermore, it demonstrated that only in limited areas had the gain
been significant; most categories reported moderate gains and despite heavy
investment in technology the gains were not significant. Further study is needed to
determine more accurately the factors requiring consideration, however, following this
preliminary review it appears the chances of expected gains from the application of
technology in education can be improved by considering the issues tabulated above.
References
Asgarkhani, M. (2011a). A strategic outlook for managing information and
communication technology: An overview. In C. Lin and M. Zhang (Eds.)
International Proceedings of 2011 International Conference on Financial
Management and Economics (Vol 26. pp. 140-144). Singapore, IPDER.
Asgarkhani, M. (2011b). Strategic e-learning and knowledge management. An
overview. In B. Parvatha Varthini (Ed) Proceedings of the 2nd International
Conference on Computer Science Education: Innovation and Technology. (pp.4249). Singapore; Global Science and Technology Forum.
Asgarkhani, M. and Clear, A. (2011) "Web-Assisted Learning: A review of Planning
and Theory", Proceedings of the 2011 CITRENZ Conference,[online]
www.citrenz.ac.nz\conferences\pdf\citrenz2011.pdf.

Asgarkhani, M. (2003) "Web-Assisted Teaching and Learning: A Study of Current
Trends and Issues for Future Consideration", The New Zealand Journal of Applied
Computing and Information Technology, Vol 7, No. 1, pp7-10.
Asgarkhani, M., (2002a) "Strategic Management of Information systems and
Technology in an e-World", Proceedings of the 21st IT Conference - Sri Lanka,
pp103-110.
Asgarkhani, M. (2002b) "e-Governance in Asia Pacific", Proceedings of the
International Conference on Governance in Asia, City University of Hong Kong.
Asgarkhani, M. and Wieck, M.D., (2013) "Developing a framework for Evaluating eLearning", Proceedings of the International Conference on Computing, e-Learning
and Emerging Technology, pp40-50.
Baynton, D. (2001) "TRAINING TODAY- Online Prerequisites: The Classroom Goes
Global", Training Magazine, Volume 38, No. 1, January 2001
Boar, B. (2001) The Art of Strategic Planning for Information Technology, Wiley
Burns, O.M., Case, T. and Dick, G.N. (2001) "Student Attitudes towards Distance
Education: A Comparison of Views in Australia and the US", Proceedings of the 12th
Australian Conference on Information Systems.
Dobbs, K. (2000) "The State of Online Learning - What the Online World Needs Now:
Quality", Training Magazine, Volume 37, No. 9, September 2000
Gallagher, S. and Newman, A. (2002) "Critical Success Factors to Growing Fully Online
Distance Learning Programs", [online],
http://www.eduventures.com/pdf/distance.pdf
George-Palilonis, J., Filak, V. (2009), "Blended Learning in the Visual Communications
Classroom: Student Reflections on a Multimedia Course", Electronic Journal of ELearning, Vol 7, No. 3. pp247 256.
Hasanali, F. (2002) "Critical Success Factors for Knowledge Management Systems",
[online],
http://www.kmadvantage.com/docs/km_articles/Critical_Success_Factors_of_KM.pdf
Heath, J. (2003) "Creating Your e-Learning Strategy", [online]
http://www.pinneast.com/WP_creatingelearning.pdf
Higgins, A. (2002) "E- Learning's Role in Bridging the Digital Divide in the APEC
Region", [online], www.library.cqu.edu.au/conference/presentations/Higgins.pdf
Hsieh, C. and Chen, K. (2003) "Critical Success Factors for Implementing a Corporate
Knowledge Management System", [online],
http://www.sbaer.uca.edu/research/2003/swdsi/Papers/050.pdf
"Industry Report: 1999", Training Magazine, October 1999, p.40
Information Society Index (2001), "ISI Countries and Ranking", [online],
http://worldpaper.com/2001/xjan01/ISI/2001%20Information%20Society%20Ranking.html
Kaeter, M. (2000) "The State of Online Learning-Virtual Cap and Gown", Training
Magazine, Volume 37, No. 9, September 2000
Kiser, K. (2001) "The State of the Industry Report 2001", Online Learning Magazine,
October 2001 - Based on a Research by the International Data Corp. (IDC).
Kruse, K. (2002a) "Evaluating e-Learning: Introduction to the Kirkpatrick Model",
[online], http://www.e-learningguru.com.
Kruse, K. (2002b) "The Benefits and Drawbacks of e-Learning", [online],
http://www.e-learningguru.com.
Kruse, K. (2002c) "Using the Web for Learning: Advantages and Disadvantages",
[online], http://www.e-learningguru.com
Kruse, K. (2002d) "Presenting the Business Case for e-Learning", [online],
http://www.e-learningguru.com.
Kushnir, L (2009), "When Knowing More Means Knowing Less: Understanding the
Impact of Computer Experience on e Learning and e Learning Outcomes",
Electronic Journal of E-Learning, Vol 7, No. 3. pp289 300
Kurilovas, E. Silvija, B. and Serikoviene (2011), "Methodology for Evaluating Quality
and Reusability of Learning Objects", Electronic Journal of E-Learning, Vol 9, No. 1.
pp39 51.
Marconi ITU Report (2001) "E-Learning Needed to Bridge the Digital Divide", [online],
http://www.marconi.com/html/news/elearningneededtobridgethedigitaldivide.htm
McPherson, M.A. (2002) "Organisational Critical Success Factors for eLearning
Implementation", Proceedings of the International Conference on Computers in
Education (ICCE 2002), pp1540-1541.

Montandon, L. (2002), "3 Cases of e-Learning in the Information Society", [online],
www.sema.es/SP/documents/elearning/
META Group (2000) "The Global E-Economy Index", [online],
http://www.ecommercetimes.com
New Zealand E-Learning Advisory Group (2002) "Highways and Pathways: Exploring
New Zealand's E-Learning Opportunities", E-Leaning Advisory Group Report, March
2002
OECD Workshop (2000) "The Digital Divide: Enhancing Access to ICTs", [online]
www.oecd.org/dataoecd/22/11/2428340.pdf.
Pan, N, Lau, H. and Lai, W. (2010), "Sharing e Learning Innovation across Disciplines:
an Encounter between Engineering and Teacher Education, Electronic Journal of ELearning, Vol 8, No. 1. pp31 40.
Putzhuber, W (2003) From eLearning to Knowledge Management, Graz University of
Technology, Austria, pp1-12
Report by the Global E-Schools and Communities Initiative (2009)"Deploying ICTs in
Schools: A framework for identifying and assessing technology options, their
benefits, feasibility and total cost of ownership", [online]
http://inesm.education.unesco.org/files/TCO-deploying-framework.pdf
Robson, W. (1997), Strategic Management & Information Systems - 2nd Edition,
Prentice Hall
Rosenberg, M. J. (2001), e-Learning, McGraw Hill
Rossett, A. (2002) The ASTD e-Learning Handbook: Best Practices, Strategies, and
Case Studies for an Emerging Field, McGraw-Hill
Sitze, A. (2001) "Six Pieces of Advice on How to Evaluate a Learning Management
System", E-Learning Magazine, September 2001.
Tuncay, N., Stanescu, I.A., Tuncay, M (2011), "A Different Vision in eLearning:
Metaphors, Electronic Journal of E-Learning, Vol 9, No. 1. pp105 114.
Zyngier, S. (2003) "The Role of Technology in Knowledge Management Strategies in
Australia: Recent Trends", Journal of Information & Knowledge Management, Vol. 2,
No. 2 pp165-178.
Copyright © 2014 Asgarkhani , M. & Wieck, M.
Journal of Applied Computing and Information Technology (JACIT): ISSN
2230-4398
(Incorporating the Bulletin of Applied Computing and Information Technology,
NACCQ: ISSN 1176-4120 and
Journal of Applied Computing and Information Technology, NACCQ: ISSN 11740175)
Copyright ©2014 CITRENZ.
The author(s) assign to CITRENZ and educational non-profit institutions a nonexclusive licence to use this document for personal use and in courses of
instruction provided that the article is used in full and this copyright statement is
reproduced.
The author(s) also grant a non-exclusive licence to CITRENZ to publish this
document in full on the World Wide Web (prime sites and mirrors) and in printed
form within the Journal of Applied Computing and Information Technology. Authors
retain their individual intellectual property rights.
Alison Clear, Tony Clear, Michael Verhaart, Donald Joyce, and Nick Wallingford
(Eds.)
An Open Access Journal, DOAJ #22304398, ( ✓zotero)

