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Abstract

The problem of using the e-learning system in schools is not about the technology but how to deliver
learning contents efficiently via a network. However, the conditions of most existing network
infrastructure are not conducive for such a use, which inevitably becomes a huge obstacle to
delivering such contents. In particular, such an obstacle is more critical in rural areas where the
internet connection is nearly non-existent. Unmitigated, this will adversely affect the government’s
effort to bridge the digital divide between urban and rural schools. Premised in this context, the
research was carried out with the main aim to propose a new framework for cost-effective e-learning
based on embedded technology for rural school with affordable cost. To conceptualize such a
framework, the researchers analyzed several existing frameworks that are commonly used in most
schools. In addition, a survey was carried out to examine the level of adoption of Internet use among
teachers. The main finding of the survey showed that the lack of interest among teachers and
insufficient infrastructure were two factors that contributed to the poor level of adoption of e-
learning in such schools. In view of this finding, it is therefore important that the proposed framework
can be used to improve the use of e-learning in such schools.

Keywords: Educational Technology, E-Learning, Framework Mobile-Learning

Introduction
Rural areas around the world share several common issues, one of which is that isolated populations
of developing nations are facing communication barriers that make the delivery of education
materials to such areas challenging and almost impossible. It thus becomes incumbent upon relevant
governments to seek ways to help deliver educational contents and materials more efficiently to
these areas. The worldwide e-learning market reached $35.6 billion (UDS) in 2011. The five-year
compound annual growth rate is estimated at around 7.6% so revenues should reach some $51.5
billion by 2016. According to recent studies, the highest growth rate is in Asia at 17.3%, followed by
Eastern Europe, Africa, and Latin America at 16.9%, 15.2% and 14.6%, respectively (Docebo, 2014).
Revenues from the sales of e-learning systems in Asia reached $5.2 billion in 2011 and are expected
to more than double to $11.5 billion by 2016. Of late, throughout the whole of Asia, government-
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funded projects related to literacy development in rural areas have become a major driver to the
introduction of e-learning, which surely will have a positive impact on delivering e-learning contents
to school.

The term “digital divide” has traditionally been used to describe discrepancies between nations or
socio-economic groups and their corresponding access to technologies (e.g., Norris, 2001) or, more
subtly, access to the social and organizational resources needed to use technologies effectively
(Warschauer, 2004). Furthermore, e-learning can be used to encourage self-learning and, at the same
time, it can cut the cost of delivering training. In terms of place and time, e-learning is more flexible
where there is no limitation for learners to engage in learning activities, such as having discussions,
sending assignments or sharing documents with other learners (Rantala & Suoranta, 2008; Fildhouse
& Nicholas, 2008)

In this regard, the implementation strategy of an e-learning system is important to influence student
perception (Keller & Cernerud, 2002). To achieve this, the gap of the digital divide should be ideally
eliminated. In Malaysia, such a gap has been spurred by both geographical and financial factors. For
example, the digital gap has become so acute between urban and rural areas, given that people living
in the former’s areas have more flexibility and accessibility to use ICT compared to those living in the
latter’s areas (Faziharudean, 2005). As such, the digital gap needs to be eradicated by improving ICT
use in rural areas to help enhance e-learning (Crus-Jesus et. al., 2016).

Nowadays, e-learning has become an accepted educational paradigm in many higher educational
institutions worldwide. An understanding of critical success factors (CSFs) that influence students’
positive perception of such a new paradigm is important, as many institutions endeavor to attract
and retain students to adopt e-learning courses or programs. The critical factors affecting e-learning
acceptance from the students’ perspective can be divided into categories, namely technological and
institutional support (Masrom et al., 2008).

E-learning based on embedded system is currently a new term used to describe the various uses of
information and communications technologies that are used to enhance learning and teaching (Al-
Shboul, 2013). As such, the successful implementation of e-learning based on the embedded system
requires an understanding of the issues that promote and support the effective use of the new
technology (Bhuasiri et al., 2012; Goi and Ng, 2009). While e-learning provides several benefits that
help enhance the quality of education and develop engaging learning environments, many challenges
and issues have not been fully addressed that hinder the exploration and utilization of its
opportunities (Taha, 2014; Qureshi et al., 2012; Bhuasiri et al., 2012; Mapuva , 2009; Kwofie and
Henten , 2011; Alkharang and Ghinea, 2013).

Admittedly, the effective use of embedded technology is one of the main challenges faced by
practitioners in the implementation of e-learning in the educational sector. In this respect, embedded
technological challenges are defined as the challenges surrounding the issues of familiarity with new
technology and technical problems encountered by instructors and other users (Olutola and Olatoye,
2008), such as Internet bandwidth and computer facilities. Clearly, overcoming such issues will
require adjustments not only from the organization’s side but also from the instructors’ and student’s
sides (Ali and Magalhaes, 2008). A lack of easy access to these technologies as well as a lack of skills
necessary to use available computers and communication technology has hindered the instructors’
use of e-learning (Wang et al., 2008).
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In fact, (Taruset al., 2015; Khan, 2005) pointed out that the embedded technological challenges of
the e-learning framework are concerned with the issues of embedded technology infrastructure in e-
learning environments. A lack of easy access to necessary computer equipment and other
technologies is one of the critical problems in the implementation of e-learning (Wang et al, 2008;
Aleman-Meza, 2005). Such challenges also refer to the quality of the connectivity (Kamba, 2009), and
the reliability of connection and the bandwidth will affect users’ ability to access the full range of the
contents needed (Qureshi, et al., 2012). Moreover, the cost of the embedded technologies needed
in setting up the e-learning system is considered a limitation to the successful implementation of e-
learning (Kamba, 2009; Andersson, 2008). According to Ali and Magalhaes (2008), embedded
technology is the dominant technology used in the current e-learning system but it is too expensive.
For example, the initial cost of buying computers, especially in the early implementation stages, as
well as the ongoing costs of upgrading systems, are prohibitively high. Therefore, it is hardly
surprising to find this factor has been frequently highlighted in the literature as one of the most
significant barriers to the implementation of e-learning. Unfortunately, schools are still away from
getting the full benefit and advantages of e-learning because of such embedded technological
challenges. Arguably, such fundamental, critical challenges need to be identified and addressed for
the successful implementation of e-learning (Yoloye, 2015; Mahmud, and Gope, 2009). As
acknowledged, many challenges faced by schools, such as a lack of bandwidth and Internet
connectivity, still persist that will have a profound impact on the implementation of e-learning in
schools (Taruset al., 2015; Kamba, 2009; Salleh and lahad, 2001; Omidinia et al., 2011).

Methodology

The research methodology used in the study was based on two methods, namely a survey method
and framework formulation method. For the survey method, 97 teachers of the Sek. Men. Keb. Syed
Mashor, Batang Kali, Selangor were selected to fill out questionnaires, asking them about their
gender, level of education, age, and teaching experience. For the framework formulation method,
two steps were involved that the researchers had to perform based on the earlier work of (Lakulu, et
al., 2010, Lakulu, Rusli and Zidan 2017, Mohamad and Lakulu 2017). First, existing frameworks were
critically analyzed to identify the relevant components. Finally, a new conceptual framework was
proposed based on such identified. In fact, the proposed conceptual framework was formulated
based on the findings of the survey and the analysis of existing frameworks. Such an approach was
vital to be in line with the objectives and limitations of this study.

Framework Formulation

The framework (see Figure 1) consists of three main components, namely design, learning context,
and structural factors. The design has four elements, namely user role and profile, learn on the move
(Kim, Lee, & Rha, 2017), interface design, and media types (Popescu, 2013). The learning context has
five elements, namely identity (Parsons, Ryu & Cranshaw, 2007), learner (Ozdamli & Cavus, 2011),
activity (Leung and Chan, 2003, and Liu, Wang, Liang, Chan and Ko, 003), spatio-temporal and facility
(Parsons, Ryu & Cranshaw, 2007). The structural factor consists of four elements, namely organized
contents, outcome and feedback, goals and objective, and training (Woodill, 2012). Figure 1 shows
the three main components of the proposed framework.
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Fig. 1. Mobility Framework

Result and Discussion

Descriptive analysis showed that 94 respondents comprised 70 female teachers, representing 74.5%
of the total respondents. The remaining 24 were male teachers, representing 25.5% of the
respondents. The analysis showed that 82 respondents (87.2%) had basic Internet access, while the
remaining 12 (12.8%) did not such access. In terms of age, 16 respondents (17%) were in the 21 — 30
year age group, while 31 respondents (33%) were in the age range of 31 — 40 years. At 45.7% (n = 43),
the majority of the respondents was in the age range of 41—50 years. In contrast, those aged above
51 years were the minority, represented only by 4.3% (n = 4). In terms of teaching experience, 26 of
the respondents (27.7%) indicated they had been teaching between one and five years, and 11 of the
respondents (11.7%) had teaching experiences in a range of 6 and 10 years. Meanwhile, 22 of the
respondents (23.4%) reported that their teaching experiences ranged from 11 to 15 years, and the
remaining 35 respondents (37.5%) stated they had more than 16 years of teaching experience.

For educational background, the numbers (percentages) of respondents who reported that they
specialized in Computer Science (ICT), Science, Arts (Malay Language), and Islamic or Moral Studies,
and Sports Science were 4 (4.3%), 11 (11.7%), 19 (20.2%), 13 (13.8%), and 4 (4.3%), respectively.
Those specializing in Geography or History, Economics, Mathematics, English Language and others
were represented by 8 (8.5%), 7 (7.4%), 6 (6.4%), 9 (9.6%), and 13 (13.8%) respondents, respectively.
In terms of Internet use, 19 respondents (20.1%) indicated that they used the Internet for 2 hours
per week. By contrast, more than half of the respondents (57 or 60%) indicated that they used the
Internet between 2 and 10 hours per week. The remaining 11 respondents (11.7%) and 7 (7.4%)
respondents reported that they used the Internet between 10 and 20 hours per weeks and more than
20 hours per week, respectively.

In addition, the respondents provided the required feedback to the several specific questions as
follows:

a) Areyou fully prepared in implementing e-learning in your school?

The majority of the respondents, as represented by 67 respondents (71.2%), indicated that they
were fully prepared to implement such an implementation. Those stated that they were moderately
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prepared were represented by 20 respondent’s (21.3%). Only a small minority of the respondents,
as represented by 7 respondents (7.4%), indicated that they were not prepared in the
implementation of e-learning in their school.

b) Is your school’s existing infrastructure sufficient to support e-learning?

More than half of the respondents indicated that the level of infrastructure to support e-learning in
their school was very high, as represented by 54 respondents (57.5%). In contrast, those stated |that
the levels of infrastructure to support e-learning were moderately high and low were equally
represented by 20 respondents (21.3%).

c) Are the hardware and software sufficient to support the implementation of e-learning?

More than half of the respondents indicated that the hardware and software for such an
implementation were at a very high level, as represented by 55 c¢ (58.5%). In contrast, 24 (25.5%)
and 15 (16%) respondents stated that the levels of existing hardware and software for the
implementation of e-learning were moderately high and low, respectively.

d) What are the challenges that exist in the implementation of e-learning in your school?

One respondent stated that he was not interested in the implementation of e-learning because he
lacked the right exposure to such an approach.

e) What are the factors that influence the use of e-learning in the school?

Two factors were cited to be influential in the implementation of e-learning, made evident by the
one respondent who stated that he did not really bother to know more about the latest development
in technology.

f) Is teachers’ current knowledge of technology sufficient to help them implement e-learning?
The majority of the respondents, as represented by 81 respondents (86.2%), indicated that their level
of knowledge was very high. In contrast, the numbers (percentages) of those indicating that their
level of such knowledge was at a moderate level and low level were 12 (12.8%) and 1 (1.1%),
respectively.

g) Do teachers need more training before the implementation of e-learning in school?

Almost two-thirds of the respondents (64 or 68.1%) stated that they needed moderate training while
26 of the respondents (27.7%) indicated that they required intense training. On the other hand, a
small minority of the respondents (4 or 4.3%) indicated that they only needed basic training.

Conclusion

Overall, the findings of this study strongly suggest that the implementation of e-learning in such
schools will be very challenging due to a host of factors. As revealed, the current state of affairs in
such schools is fraught with many problems, such as poor working condition, a lack of interest among
teachers, and insufficient infrastructure. Most notably, poor connectivity to the Internet is the main
problem that may curtail efforts in implementing e-learning in most schools. As such, the proposed
implementation framework of e-learning based on embedded technology can be used to help
mitigate such problems, which over the long run can help narrow the digital gap between urban and
rural school children. Basically the proposed framework is to solve the poor connectivity of the
Internet especially in the rural area, whereby we bring the Internet into the class. Thus, the teaching
and learning activities using e-learning is not rely on the Internet anymore, which can help students
from rural area to learn more effectively using e-learning.
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