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Developing sustainable e-learning requires a better understanding of the perceptions and
preferences of e-learning providers and e-learners on the four crucial dimensions for e-
learning success including pedagogies, technologies, learning resources and management
of learning resources. There is, however, little research on evaluating whether these
critical dimensions are perceived as critical by e-learning providers and e-learners. To
address this issue, this study investigates the gap between e-learners’ and e-learning
providers’ perceptions and preferences on these critical dimensions for e-learning
effectiveness. Such an investigation paves the way for developing appropriate measures
to reduce the gap between the supply and the demand for sustainable e-learning.

Introduction

E-learning is “instructional content or learning experiences delivered or enabled by
electronic technology” (ASTD, 2001). Recently there has been a huge systemic
transformation of tertiary e-learning in the global education market. One of the key
precursors to this transformation is the inception of massive open online course models.
Such models provide learners with infinite opportunities to learn from anywhere, at any
time and, free of cost (Karunasena, Deng, & Kim, 2013). As a result, the competition
between higher education institutions is becoming increasingly intense worldwide.

To be competitive in such a dynamic environment, higher education institutions have to
adequately recognise and consequently respond to the change. This means that the
demand of learners (Irvine, Code, & Richards, 2013) needs to be met adequately. Against
this backdrop, higher education institutions are rethinking about ‘what and how’ to
scaffold ‘teaching and learning’ for stepping up the game. The crucial question is,
however, whether these changes are aligned with the demand of e-learners and the supply
of e-learning providers. In other words, the question is whether higher education
institutions have the knowledge about ‘what learners want’ to reap the full benefits of this
change and to cope with the demand of the competition (Jafari, McGee, & Carmean,
2000). In this scenario, the quote by Robert Collier (1926, p. 57), “supply always comes on
the heels of demand”, is pertinent in many ways owing to the power shift in favour of
learners in the competitive higher education market.

Aligning the supply (what e-learning providers facilitate) and the demand (what e-learners
want) is crucial for developing sustainable e-learning. There is, however, little research in
evaluating whether the critical factors perceived by e-learners and e-learning providers
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respectively are compatible with each other. To fill this gap, the objective of this paper is
to examine whether there is an alighment of the perceptions and preferences between
these two stakeholders’ on the critical factors influencing the effectiveness of e-learning.

This study builds on the earlier work in evaluating the critical dimensions for the e-
learning effectiveness by providing a comparative analysis of the critical factors for
sustainable e-learning based on the perceptions of e-learning providers and e-learners
(Sridharan, Deng, Kirk, & Corbitt, 2010). Such an analysis helps identify the disparities
and similarities between the preferences and perceptions of these stakeholders for
sustainable e-learning. The study extends existing research on the critical factors for
sustainable e-learning and provides higher education institutions with recommendations
on the development of specific strategies and policies for sustainable e-learning.

The paper is organised as follows. Section 2 provides the background to this study.
Section 3 presents a review of the related studies. Section 4 explains the research
methodology used in this research. Section 5 illustrates the models and the hypothesis for
this research. Section 6 presents a comparative analysis of the study. Finally, section 7
discusses the limitations and future research directions.

Background

The massive systemic transformation of higher education in recent years is focused on
‘what and how to teach’ and ‘what and how to assess’ (Biggs, 2012). This study is primarily
about ‘what and how to teach’. To facilitate the study, it is necessary to understand the key
concepts evolving from this process.

The purpose of higher education with respect to ‘what to teach’ is about the transfer of
discipline-specific knowledge. The significant shift in the focus towards developing
employable graduates is due to the demand of employers and national and international
accreditation agencies (Oliver, 2013). Traditionally, there has not been a very explicit focus
on taxonomies of learning in tertiary education. This is because the primary focus of
higher education is to teach and test the absorption of concepts and theories in a given
domain for the purpose of certification. Modern educational reform calls for preparing
learners with the development of deep-learning skills to face the real-life challenges and
for being ‘world-ready’, ‘future-ready’and career-ready’ (Spencer, Riddle, & Knewstubb,
2011).

There has been significant evidence-based research for supporting the criticality of
learner-centred teaching and learning (Hall Jr, 2013). To effectively integrate learner-
centred teaching and learning, there is a call for the alignhment between ‘what learners do’
and ‘what teachers do’ in knowledge acquisition (Biggs, 2012). This shows that there are
revised expectations from learners, e-learning providers, employers, national quality and
standards agencies, and international accreditation agencies. Figure 1 provides a summary
of a comparative analysis between traditional and modern higher education.
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Modern higher

education
* Teacher-centred * Learner-centred
* Sage on stage approach * Guide on side approach
* One-way transfer * Multi-way transfer
* Passive learning * Active learning
* Discipline specific knowledge * Discipline specific + generic skills
* Lower-orderlearning * Higher-orderlearning
* Certification * Preparing post graduation life

Figure 1: A comparative analysis between traditional and modern higher education

There has been a paradigm shift in the role of teachers from “sage on stage” to “guide on
side” with increased expectations and responsibilities. There are numerous challenges for
teachers including innovatively scaffolding pedagogies and technologies for enhancing the
learner experience, fostering a sense of community (Garrison, Anderson, & Archer, 2010),
creating effective and diverse learning resources, upskilling on the use of the latest tools
and technologies (Wong, 2012), participating in profession development sessions (Sun et
al., 2008), and developing students’ employability in addition to discipline specific
knowledge (Oliver, 2013). It is evident that the power of ‘teaching presence’ is vital for
positively impacting students’ learning experiences (Matks, Sibley, & Arbaugh, 2005).

The discussion above shows that it is imperative that teachers’ and learners’ perceptions
and preferences be given serious consideration for developing sustainable e-learning.
There is, however, a dearth of research in understanding, identifying and matching e-
learners’ and e-learning providers’ perceptions and preferences on the critical factors for
e-learning. This study attempts to identify the critical factors as perceived by these two
stakeholder groups for sustainable e-learning.

Related studies

The theoretical underpinning of this study is derived from the value theory (Ragowsky,
Somers, & Adams, 2005) and the demand and supply theory (Klein, 1983). The value
theory specifies the need for recognising what is important for individuals (Ragowsky et
al., 2005). In this context, value refers to the ‘perceived level of importance’ of an item by
individuals (Rokeach, 1969). An item refers to a critical factor for sustainable e-learning.
Individuals in this study are e-learners and e-learning providers.

The demand and supply theory highlights the importance of matching the supply and the
demand for specific items to achieve efficiency in resource allocation in a competitive
wortld in which no individuals can dominate the market. In this study, the demand is
related to the factors desired by e-learners, and the supply is about the factors perceived
critical by e-learning providers for sustainable e-learning. There are many reasons why this
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is critical in higher education, such as resource constraint, lack of incentives for academics,
rapid changes to information and communication technologies, and globalisation of the
higher education sector (Hall Jr, 2013).

There are four inter-related critical dimensions for sustainable e-learning including
pedagogies (Alexander & Boud, 2001), technologies (El-Mowafy, Kuhn, & Snow, 2013) ,
learning resources (Tzeng, Chiang, & Li, 2007), and management of learning resources
(Duval, 2006). The development of sustainable e-learning depends on the effective
interaction between these dimensions.

Pedagogies refer to the principles and methods of teaching and learning used in the
knowledge transfer process. Several pedagogies are acknowledged as critical in e-learning
including collaborative learning (Laurillard, 2009), interactive learning (Craighead, 2008),
explorative learning (Yi, 2008), adaptive learning (VanLehn, 2006), and concept mapping
(Novak, 2010). Collaborative learning refers to instructional methods where learners have
an opportunity to work in groups and develop their team working skills by exchanging
their ideas (Goodyear & Zenios, 2007). Interactive learning is where learners construct
their own knowledge by interacting with subject matter through hands-on activities
(Laurillard et al., 2013). Explorative learning is where learners construct their own
knowledge by exploring and discovering inconsistencies in understanding within their
learning environments (Dalgarno, 2001). Adaptive learning accommodates the differences
in levels, styles and preferences of learners in contrast to the ‘one-size-fits-all’ concept.
Concept mapping is a diagrammatic representation of the relationships between concepts
in a specific situation (Novak, 2010).

Technologies refer to the use of educational tools and systems to support diverse
pedagogies. Some of these technologies include learning management systems (LMS),
intelligent tutoring systems (Craighead, 2008), collaborative technologies (Laurillard,
2009), Web 2.0 technologies (Conole, 2013), adaptive learning systems (VanLehn, 2000),
concept map technologies (Liu, Chen, & Chang, 2010), semantic technologies (Charlton,
Magoulas, & Laurillard, 2012), search and retrieval technologies (Yi, 2008), clicker
technologies (Evans & Matthew, 2013) and mobile learning technologies (Wong, 2012).

The critical role of learning resources in scaffolding multiple pedagogies and technologies
for enhancing e-learning is widely recognised in the literature. Several types of learning
resources such as Web 2.0 resources, open educational resources, massive open online
course resources, and interactive multimedia resources have been proposed for facilitating
learner-centred pedagogies (Conole, 2013). Various approaches have been developed for
adequately utilising existing learning resources. Richards (2007), for example, suggested an
active re-use of learning resources for improving e-learning effectiveness. Craighead
(2008) shows that using adaptive learning resources to fit individual learners’ levels and
styles can enhance e-learning. Liu et al. (2010) state that the adoption of diagram-based
resources for supporting concept mapping can enhance the comprehension of individual
learners.
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The deployment of these pedagogies, technologies and learning resources often leads to
the generation of a massive number of valuable e-learning resources. This necessitates the
effective management of learning resources for overcoming the problem of information
overload by filtering relevant and re-usable learning resources (Demidova et al., 2005).
Several factors have been identified as critical for the effective management of learning
resources (Nonaka & Toyamma, 2003). These factors include effective resources
organisation and presentation (Yi, 2008), effective knowledge retrieval and re-use (Huang
& Mille, 2000), filtering and pruning e-learning resources (Sridharan, Deng, & Corbitt,
2008), effective retrieval of multimedia objects (El Saddik, Fischer, & Steinmetz, 2001),
and re-use of lessons (Ras & Rech, 2009).

Recent developments in the semantic web can augment the creation, extraction,
organisation, retrieval and re-use of learning resources in e-learning (Huang, Webster,
Wood, & Ishaya, 2006). Two aspects of the semantic web including metadata and
ontologies play a significant role in the effective management of learning resources.
Metadata is “any data which conveys knowledge about an item without requiring
examination of the item itself” (Haase, 2004, p. 204). Ontologies are “the metadata
schema providing a controlled vocabulary of concepts” (Maedche & Staab, 2001, p. 72).
They define the relationship between concepts (Berners-Lee, Handler, & Lassila, 2000).
Ontologies facilitate communication between people and computers through a shared
understanding of resources (Davies, Harmelen, & Fensel, 2002).

The four dimensions described above are mutually interdependent (Sridharan, Deng, &
Corbitt, 2010). Pedagogies have no value in e-learning without embedding the associated
technologies, learning resources and facilitates for retrieval of learning resources.
Analogously, instructional technologies and learning resources have limited usefulness
without understanding the pedagogical principles behind these dimensions. Figure 2
represents the intertwined nature of the four dimensions for enhancing the e-learning
effectiveness.

There are innumerable factors within each dimension that are critical for sustainable e-
learning. Identifying the critical factors from the perspective of both demand and supply is
vital for e-learning success. There is, however, little research in understanding the
compatibility of these critical factors between e-learners and e-learning providers. This
study evaluates the similarities and the variations in the perceptions of e-learners and e-
learning providers on the critical dimensions and the critical factors for sustainable e-
learning. This evaluation leads to a reduced number of factors perceived as critical by both
e-learners and e-learning providers, as represented in Figure 3.

The main research question addressed in this study is as follows: Is there a match between
the perceptions of e-learners and e-learning providers on the critical dimensions and the
critical factors within each dimension for sustainable e-learning?

Research methods

A cross-sectional research design using interviews and surveys is used for realising the
purpose of this study. The target population in this study is e-learning providers for the
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interview and e-learners for the survey. The qualitative data are collected through
structured interviews. This process consists of nine steps as shown in Figure 4.

Pedagogy

\ |

Technology

anagemen
of Learning
resources

E-learning
Effectiveness

Learning Resource!

Figure 2: The interconnection between the four dimensions of e-learning

Learners’ perceived critical factors Teachers’ perceived critical factors

Technologies Technologies
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._,._:
Manage resource anage resources
Learning Resources
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‘ Intersection of both learners’ and teachers’ perceived critical factors ‘

Figure 3: A conceptual framework for identifying the critical factors
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The qualitative data collection consists of five phases including identifying the critical
factors for each dimension, developing preliminary interview questions, pilot-testing and
revising interview questions, conducting interviews, and transcribing and analysing
interviews. The interview questions include (a) demographic information, (b) perceptions
on the influence of pedagogies, technologies, learning resources and management of
learning resources, and (c) perceptions on the critical factors for sustainable e-learning. A
total of twenty-nine interviews were conducted, out of which twenty-seven were from five
universities in a south eastern city in Australia, and two were with representatives from the
Open Universities Australia. Prospective candidates for interviews were identified through
an Internet search of university websites and contacts provided by colleagues and
interviewees.

Research Process
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Figure 4: The research process

The quantitative data collection includes formulating the survey instrument, pilot-testing
questions with domain experts and e-learners, conducting an online survey of e-learners,
and cleaning and preparing collected data for analysis. There are seven latent constructs
with 62 items in the survey instrument including pedagogies, technologies, learning
resources, management of learning resources, metadata ontologies, management
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effectiveness and e-learning effectiveness. The instrument items are derived from an
iterative process of literature review and content analysis of the interview. The online data
collection was accomplished over a period of nine months. To prevent errors arising from
data collection, specific measures were taken to avoid incorrect data entries, invalid entries
and missing responses. This lead to two hundred and ten valid responses being collected.

A content analysis of the transcribed interviews was conducted, resulted in the extension
of items, formulation of preliminary hypotheses, and the development of the base model
for this study. The analysis was used to see whether or not a hypothesis was possible
(Bouma & Atkinson, 1995). Such an analysis would help identify probable factors for
sustainable e-learning in developing a base model.

Several measures were taken to ensure the reliability and validity of the findings in this
study. To ensure the reliability, this study adhered to Kleven’s (2008) consistency checks
for guaranteeing the uniformity of measurements. To ensure the validity, this study used
Johnson’s (1997) framework to evaluate its methodological strengths and weaknesses,
with appropriate steps taken to overcome the weaknesses. Researchers’ bias and three
types of validity (descriptive, interpretive and theoretical) were adhered to. In addition, the
internal and external validity (Maxwell, 1992) were applied due to the exploration of the
cause and effect relationship and the plausible generalisation of the findings.

The quantitative data analysis consisted of preliminary multivariate analysis, instrumental
validity, exploratory factor analysis and confirmatory factor analysis (CFA). KMO measure
and Bartlett’s test of sphericity were used to validate the sampling adequacy and suitability
of data for factor analysis. Mahalanobis distance, skewness and kurtosis measures were
used to confirm the normality of the dataset. Instrumental validity was tested through
three reliability measures including internal consistency, item reliability and construct
reliability and two validity measures including convergent and discriminant validity
measures. The use of these measures helped to reduce the number of items that did not fit
the recommended guidelines for developing a more parsimonious model.

The primary focus of this study was to test the relationship between the latent constructs
in the hypothesised model. A two-step approach to structural equation modelling was
considered including estimating the measurement model and the structural model. A CFA
was conducted in the measurement model for assessing the contribution of each indicator
variable and for measuring the model’s adequacy. Three stages were involved in assessing
the measurement model including (a) the model specification, (b) the iterative model
modification, and (c) the estimation of parameters. The iterative model modification
process required refinement and retesting of individual measurement models. This
resulted in developing a more parsimonious limited set of items to represent a construct,
followed by an estimation of the structural model (Anderson & Gerbing, 1988).

The overall model fitness was evaluated using several measures of the goodness-of-fit
(GOF) including the chi-square test (X?), the ratio of X2 to degrees of freedom (DF), the
goodness-of-fit index (GFI), the adjusted goodness-of-fit index (AGFI), the root mean
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square error of approximation (RMSEA), and the Tucker-Lewis index (TLI). The
significance of the path coefficient was assessed using the standard error and the t-value
(Holmes-Smith, Cunningham, & Coote, 2000).

A comparative analysis of the perceptions of the stakeholders was conducted that
consisted of (a) compilation and recording of key findings from both the study, (b)
identification of the critical factors within each dimension from both groups of
stakeholders, (c) identification of matching factors, (d) identification of mismatching
factors, and (e) identification of the reasons for those differences. The details were
recorded and organised using a systematic classification process using Microsoft Exce/
worksheets.

Models and hypothesis

The base model in this study is derived from a methodical review of the relevant literatutre
before and after the interview. This iterative process resulted in an extension of the
number of items from thirty-eight in the interview stage to sixty-two in the survey stage.
The development of an iterative measurement model lead to the deletion of multiple
items including five items during the instrumental validation phase, thirty-two items
during the convergent validity phase, and nine items during the discriminant validity stage.
Two constructs were combined into one (technologies and learning resources) due to a
lack of discriminant validity. As a result, the most critical factors were identified.

Figure 5 represents the summary of the proposed relationship and hypotheses for the base
model and the refined model. The independent latent constructs are represented in blue
shaded boxes, and the dependent latent constructs in the green shaded boxes. The base
model and the refined model are evaluated using interview results and the survey findings
respectively. The base model represents the direct relationships between the six constructs
and e-learning effectiveness in six respective hypotheses represented as H1 to H6. The
refined model extends the base model to capture both the direct and indirect relationships
between the six constructs and the e-learning effectiveness. Consequently, nine
hypotheses were proposed for considering the direct effects, and three hypotheses were
developed for consideration of the indirect effects.

There are specific differences between the base model and the refined model. In the
refined model, the first set of hypotheses H1, H2a, H2b and H3 deals with the direct
influence of four latent constructs on the e-learning effectiveness. These four hypotheses
are the replica of the base model hypotheses of H1, H2, H3 and H5. The second set of
hypotheses H4, H5a, H5b and H6 examined the direct influence of four latent constructs
on the management of learning resources. The third set of hypotheses H7, H8 and H9
examined the indirect influence of two mediating latent constructs on the management
effectiveness and the e-learning effectiveness. Except for H8, the other two hypotheses
H7 and H9 are the same as the base model hypotheses represented as H4 and H6.
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Figure 5: Summary of the relationships in the base model and the refined model

Results
Interview findings

An analysis of the interview transcripts lead to the identification of new items and the
splitting of exiting items for facilitating the development of the survey instrument. This
iterative process resulted in adding twenty-four new items. Furthermore it provides
valuable insights into e-learning providers’ perceptions about the identified critical
dimensions and the critical factors.

Most interviewees acknowledged the importance of combining pedagogies for improving
e-learning effectiveness. Two widely-used strategies were collaborative learning and
explorative learning. There is great variation, however, in the implementation of these
strategies. For instance, collaborative learning is adopted from the proactive involvement
of academic staff through incorporating fully moderated collaborative forums to
unmoderated discussions by students. Explorative learning is used with additional course-
related learning resources through external links. However in most instances, the
assessment of authenticity, quality and value of exploratory e-learning resources is left to
the judgment of individual learners. With respect to interactive learning, adaptive learning
and concept maps, interviewees highlighted the importance of embedding them in online
courses. Notwithstanding these views, in reality interviews reveal a general under-
utilisation of these pedagogies and allied technologies.

The necessity for using appropriate technologies and learning resources in e-learning was
extensively recognised by the interviewees. The adoption of appropriate technologies and
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learning resources for e-learning, however, has not become a reality due to several barriers
to their implementation. These barriers include the ineffectiveness of LMS for enhancing
a learner-centred learning process, a lack of understanding the underpinning pedagogy
behind the use of these technologies, and the efficient use of academics’ time and effort
and the effect on personal career prospects. The two most popular technologies include
LMS and collaborative learning technologies. Two popular learning resources include
multi-media resources and external learning resources.

There are mixed views on the management of learning resources and associated
dimensions such as metadata ontologies and management effectiveness. The study shows
that LMS are not effective particularly in terms of reusability and searchability. It reveals
that e-learning resources within LMS are neither reusable nor inter-operable. The key
challenges in creating a reusable learning object repository include reusability, shareability,
searchability, authenticity, version controls, granularity and copyright issues.

The findings indicated a positive association between pedagogies (H1), technologies (H2)
and learning resources (H3), and e-learning effectiveness. This is in contrast to a lack of
clear support for the positive influence of management of learning resources (H4),
metadata ontologies (H5) and management effectiveness (H6) on the e-learning
effectiveness. Interviewees from the library and content management division in one
university believed that these factors are critical for the reusability of learning resources.
This view, however, was only endorsed by some interviewees. Several interviewees felt
that it would be an absolute waste of time and resources to create these repositories which
would soon become obsolete.

The interview findings substantiate the literature on the perceived effectiveness of
multiple pedagogical approaches for enhancing the e-learning effectiveness. Overall, most
interviewees agreed that adopting multiple pedagogical strategies and associated
technologies and learning resources can achieve sustainable e-learning success. The
interview findings reveal various views on the power of the management of resources to
enhance e-learning effectiveness. Further research is required to validate this finding by
using surveys to collect data from key stakeholders with a micro-level data analysis.

Survey findings

This section reports the results from the quantitative analysis of the survey data by
estimating the structural model based on three measures: the overall GOF measure, the
ability to explain the variance in the dependent variables, and the significance of the
estimates of model coefficients. The final revised structural model contains technologies
and learning resources as a single combined construct because of the lack of discriminant
validity. This has resulted in a reduction in the number of hypotheses, from eleven to
nine, and reduced the number of constructs from seven to six. Hypotheses H2a and H2b
have been coupled and denoted as H2, while hypotheses H5a and H5b have been coupled
and denoted as H5. The final structural model shows the path coefficients and the
explanatory power (R2?) for each dependent construct, and non-significant paths are
represented by dotted lines, as shown in Figure 6.
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Figure 6: A hypothesised refined model and a final structural model

The first criterion for assessing the structural model is the GOF measure. The GOF
measure and the recommended value for the structural model suggest that the model
displays a good fit for the dataset with a X2 result of 112.04 with 92 DF. This observation
is further endorsed by a x2/df result of 1.22, and the GFI, AGFI and TLI results with
values greater than 0.90 for each of these measures. An RMSEA of 0.03 is also within the
recommended value of 0.1.

The second criterion is the explanatory power (R2) of each dependent construct. These R2
results indicate that the model explains 50% of the variance in the e-learning effectiveness,
41% of the variance in the management of learning resources, and 18% of the variance in
management effectiveness.

The third criterion is the significance of the model coefficients for all structural paths in
the structural model. Table 1 presents the hypothesis results from the structural models
including the hypothesis statements, their path coefficient values, the significance of each
hypothesis, and the results in terms of the acceptance or rejection of each hypothesis. The
findings suggest strong support for H3, H5 and H8, moderate support for H2, H6 and
H7, weak support for H9 and no support for H1 and H4. This implies that e-learning
effectiveness, as perceived by e-learners, can be explained by the management of learning
resources, technologies and learning resources, and the metadata ontologies supporting
the management of learning resources. The findings also show the rejection of H1 and H4
indicating that pedagogies have a non-significant effect on the e-learning effectiveness and
the management of learning resources. However, the indirect influence of pedagogy can
be seen from the elevated total effect represented in parentheses in Table 1.
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Table 1: Structural model: hypothesis results

Hypothesis Path Significance | Result
Hl:Pefdagogles positively influence the e-learning 0,08 s N
effectiveness
HZ:Technologles and learmng resources positively 0.22 (0.37) % Yes
influence the e-learning effectiveness
H3: Metadata Qntologles positively influence the e- 0.33 (0.42) R Yes
learning effectiveness
H4: Pedagogles positively influence the management of 016 s No
learning resources
HS: Technologies and learning resources positively 0.41 R Yes
influence the management of learning resources
H6: Metadata ontologles positively influence the 0.25 ok Yes
management of learning resources
H7: Management of lf:arn1ng resources positively 0.29 (0.35) % Yes
influences the e-learning effectiveness
H8: Management of learning resources positively
influences the management effectiveness of learning 0.42 Fokok Yes
resources
HO9: Mgnagemegt effectiveness positively influences the 015 % Yes
e-learning effectiveness

#p<0.05; #*p<0.01; #* p<0.001

Discussion: A comparative analysis

A comparison of the critical dimensions for sustainable e-learning perceived by e-learning
providers and e-learners reveals the disparity at both the dimension level and the factor
level. The analysis is organised into two parts: (a) similarities and differences in findings
and (b) the reasons for those differences and the challenges in practice.

Table 2 presents a comparative analysis of the perceptions of e-learners and e-learning
providers on the influence of key constructs on e-learning effectiveness. With respect to
pedagogies, the qualitative study indicates the criticality of using multiple pedagogies to
enhance the e-learning effectiveness. There is strong support for all five strategies
(interactive, collaborative, adaptive, concept mapping and explorative learning strategies)
to enhance e-learning effectiveness. In contrast, the quantitative result suggests that
pedagogies per se are not critical from the perspective of e-learners. This result is
inconsistent with the finding in the literature on the positive role of pedagogies on
influencing e-learning effectiveness (Walker & Fraser, 2005).

The perception that pedagogy per se is not critical is consistent with the view that
“pedagogy and interactions are determined by system rather than learners or instructional
designers” (Carmean & Brown, 2005, p. 155). Analogous with this view, Brennan (2001,
p. 25) report, “there is a disjunction between the reform pedagogy assumptions that
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Table 2: Matches and mismatches between e-learners and e-learning providers

E-1 i
. carning E-learners Match/
Hypothesis providers .
support mismatch
support
H1:P i sitively 1 - .
.edagogles. positively influence the e Strong No support Mismatch

learning effectiveness
H2:Technologies and learning resources L
positively influence the e-learning Strong “u O\Zrt Match
effectiveness Supp
H3: Metadlata ontol(.)gles positively influence Partial High Match
the e-learning effectiveness support
H4: Pedagogies pos@vely influence the N/A* No suppott N/A*
management of learning resources
H5: Technologies and learning resources Hioh
positively influence the management of N/A* & . N/A*
learning resources suppor
H6: Metadata ontologies positively influence " Medium

; N/A N/A*
the management of learning resources support
H7: Management of learning resources L
positively influences the e-learning Partial “u owrt Match
effectiveness SUppo
H8: Management of learning resources Stron
positively influences the management Partial “u © ’i Match
effectiveness of learning resources SUpPo
H9: Management effe.cmveness.p0s1t1vely Partial Low Match
influences the e-learning effectiveness support

* N/A — Not applicable

There are some probable reasons that could be attributed to the differences in the
perceptions of e-learners and e-learning providers. For e-learners, pedagogies are at the
back-end of e-learning systems. They are ‘behind the scenes’ and are not of any concerns
to e-learners. In contrast, a choice of pedagogies is a central issue for e-learning providers,
as the design of e-learning courses is pedagogy-based (Carmean & Brown, 2005). E-
learners have more expectations on the ‘what’ side of the coin rather than ‘how’ aspects of
the pedagogy underpinning what is provided to them. However, the ‘how’ aspects of
pedagogies are critical for e-learning providers due to their importance for the design and
development of e-learning courses. Further research into the views of e-learners and e-
learning providers using an identical survey simultaneously would provide more insights
into the criticality of pedagogies for sustainable e-learning.

Both e-learning providers and e-learners perceive technologies and learning resources to
be critical for e-learning success. This is consistent with the findings that technology
positively influences the e-learning effectiveness (Chandra & Lloyd, 2008). Differences,
however, exist on the extent of actual use by e-learning providers. For instance, the




274 Does supply always come on the heels of demand? Matches and mismatches in e-learning

qualitative study indicates the lack of a wide use of technologies and learning resources for
supporting active learning, visual learning, and explorative learning. In reality one of the
most prevalent technologies is the technology supporting collaborative learning integrated
in the LMS. Within those collaborative technologies, the qualitative study identifies an
underutilisation of the technology. In contrast, the quantitative study confirms the
criticality of technologies and learning resources related to concept mapping to enhance e-
learning effectiveness. However, the earlier qualitative results suggest that a wide use of
concept mapping technologies and associated resources in e-learning is lacking.

The qualitative study identifies many challenges in incorporating the critical factors in the
technology dimension. These challenges include the lack of understanding of the theory
behind the technologies, the lack of knowledge of the full potential of these technologies
(McGill & Klobas, 2009), and the time and effort required to create learning resources.
This shows that similarities and differences exist in the perceptions of e-learners and e-
learning providers on the influence of the technologies and learning resources on the e-
learning effectiveness.

With respect to the management of learning resources, the qualitative findings suggest a
lack of unanimous views about its positive influence on enhancing e-learning
effectiveness. As a result, the learning resources generated are not transferred to reusable
learning resources. In addition, the findings clearly indicate a lack of support for the
creation of metadata ontologies to enhance the reusability and searchability of learning
resources. This contradicts the findings in the literature that have indicated the positive
role of the management of learning resources, metadata ontologies (Hatem, Ramadan, &
Neagu, 2005) and management effectiveness (Shaw, Dicks, Venkatesh, Lowerison, & Dai,
2004) in enhancing e-learning effectiveness. In comparison, the quantitative results are
consistent with the findings in the literature which identify management of learning
resources, including metadata ontologies and management effectiveness, as the critical
dimensions for the e-learning effectiveness.

Many reasons can be attributed to the philosophical differences between e-learning
providers and e-learners on the influence of the management of learning resources and
metadata ontologies in enhancing e-learning effectiveness. For example, e-learning
providers may not pay much attention to the management of learning resources due to
lack of time and the huge amount of effort required to manage of learning resources and
create of metadata ontologies. There may be resistance to share resources, copyright
issues, quality, granularity, version control and validation of learning resources and
metadata ontologies. In contrast, quick accessibility to relevant and authentic resources is
critical for e-learners’ knowledge acquisition.

Table 3 summarises the similarities and differences in the perceptions between e-learning
providers and e-learners on the e-learning effectiveness based on the qualitative and
quantitative findings. It is apparent that both e-learning providers and e-learners view the
use of technologies and learning resources as critical for sustainable e-learning. However,
many technologies and learning resources are not widely used due to practical difficulties.
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One of the key obstacles is a lack of LMS for incorporating various technologies
supporting identified pedagogies.

Table 3: Comparison of qualitative and quantitative findings

Dimension

E-learning providers’ perceptions

E-learners’ perceptions

Pedagogies

Perceived as critical, but not widely
practiced in reality.

Specific perceived critical factors are
interactive, collaborative, adaptive,
concept mapping and explorative
learning strategies

Not perceived as critical

Technologies and
learning resources

Perceived as critical, but many
obstacles and challenges exist.
Specific identified critical factors are
LMS, Collaborative and external links

Perceived as critical. Specific critical
factors are concept mapping
technologies, push technologies and
diagram-based learning resources

Management of
learning resources
(including metadata
ontologies and
management

Perceived as critical only by a few,
but many challenges and obstacles
exist.

Specific identified critical factors are
reusability, search facilities,

Perceived as critical. Specific critical
factors are search facilities,
presentation, metadata details in
particular prerequisite and co-
requisite learning resources

effectiveness) keywords, version controls

The comparative analysis indicates both similarities and disparities of the perceptions on
the dimensions for sustainable e-learning, as represented in Table 3. The table reveals the
difference in the perceptions of two e-learning dimensions: pedagogies and management
of learning resources and also shows the similarity in the perceptions of the other two e-
learning dimensions: technologies and learning resources.

Conclusion

This study appraises whether there is an alignment between the perceptions of e-learning
providers and e-learners on the critical dimensions for sustainable e-learning. Accordingly,
this study considers four critical dimensions for sustainable e-learning based on the
perceptions of e-learning providers and e-learners. The findings show that the supply does
not always follow on the heels of the demand due to the differences in perceptions and
the challenges to fulfilling the demand. The findings suggest that major differences
between the perceptions of e-learning providers and e-learners exist on two dimensions:
pedagogies and management of learning resources. While the use of manifold pedagogies
is considered to be critical by e-learning providers, the same is not true of e-learners. The
findings indicate the management of learning resources is considered critical by e-learners,
but is not strongly perceived by e-learning providers. In regard to technologies and
learning resources, the findings indicate synergy between e-learners’ and e-learning
providers’ perceptions for sustainable e-learning. The study indicates the existence of a
gap between idealism and reality as most of the dimensions perceived as critical are not
being implemented.
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This study contributes to the e-learning domain by identifying the necessity for developing
more aligned policy measures to unify the critical e-learning dimensions and to eliminate
the barriers for sustainable e-learning. The study may assist e-learning providers to
implement policy measures which better align the demand with the supply to enhance e-
learning effectiveness. Specific measures include providing capacity building sessions to
educate academic staff about the effective use and alighment of all four critical
dimensions, embedding powerful plug-in technologies to overcome the inherent
limitations of LMS, offering incentives for proactive and innovative initiatives of academic
staff, and adopting a balanced approach to innovative teaching and the expectation for
quality research. The study has a limitation of aggregating and dichotomising huge
constructs. To overcome this limitation, future research is proposed by disaggregating
and performing a micro-level analysis at each construct level.
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