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Abstract

Visualizing learners’ information through the development of open learner models for improving the
effectiveness of teaching and learning has attracted much attention in technology-mediated learning.
There is, however, a lack of research in exploring the acceptance of open learner models in the pre-
adoption of this model. This paper develops a multi-dimensional measurement model for assessing the
pre-adoption of open learner models from the learners’ perspective. A pilot study is carried out to
confirm the reliability and validity of the measurement model based on the data collected from 300
respondents using an online survey distributed in a higher education institution in Malaysia. This
model provides a useful set of guidelines for educational institutions in developing efficient and
effective policies to promote the adoption of open learner models in technology-mediated learning
towards improving the performance of technology-mediated teaching and learning.

Keywords: Open Learner Models, Visualization Tools, Multi-dimensional Measurement Model,
Technology-Mediated Learning
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1 INTRODUCTION

An open learner model (OLM) is a visualization tool for representing a learner’s current level of
knowledge and their misconceptions in a specific subject area (Bull & Kay 2010). It is becoming
increasing popular for technology-mediated learning (TML) nowadays (Kickmeier-Rust et al. 2014).
With the use of an OLM, students are able to create an interactive and collaborative learning
environment in which they can share learning resources, compare with each other’s work, and more
importantly self-reflect and self-regulate on their own learning (Bull & Kay 2010). The adoption of an
OLM can increase the awareness of learners’ knowledge in a specific domain. This increased
awareness assists the development of the meta-cognitive skills of learners, such as self-assessment
and self-regulation (Bull & Kay 2010). Furthermore, the use of an OLM in web-based educational
settings has the potential to enhance the sharing of learning information among learners.

Despite the usefulness of an OLM for improving the effectiveness of teaching and learning in TML,
the utilization of these models is not encouraging (Bull 2004; Chen et al. 2007). Individuals’ decisions
to adopt these models and their continuance of the intention are often influenced by various
technological, personal and contextual factors (Sabherwal et al. 2006; Sun & Jeyaraj 2013). Existing
studies try to address this issue mainly from the technical perspective through developing new modes
of interactions between OLMs and learners (Bull & Kay 2010) and employing different knowledge
representation formats (Hochmeister el at. 2012). Few studies, however, have empirically investigated
the factors affecting learners’ intentions to adopt an OLM from the learners’ perspective (Sek et al.
2014Db). There appears to be a dearth of studies that offer validated measurement models to assess
learners’ intention to the acceptance of an OLM in the pre-adoption of specific technologies.

The purpose of this study is to develop a multi-dimensional measurement model for assessing the pre-
adoption of OLMs from the learners’ perspective. A pilot study is carried out to confirm the reliability
of the newly developed measurement model. Based on the data collected from 300 respondents using
an online survey distributed in a higher education institution in Malaysia, the proposed multi-
dimensional model is tested for the construct reliability. This research provides a useful guideline for
educational institutions in developing efficient and effective policies that promote the adoption of an
OLM in TML towards improving the performance of technology-mediated teaching and learning.

The rest of this paper is organized as follows. In Section 2, the related literature is reviewed to
establish the theoretical foundation for this study, leading to the development of a research model in
Section 3. A description of the research methodology is followed in Section 4. Subsequently, the
findings and the research implications of this study are presented in Section 5. Finally in Section 6,
the conclusions, the limitations of the study and future research are given.

2 LITERATURE REVIEW AND MOTIVATION

Visualization technologies have rapidly influenced the way students learn. OLMs as a visualization
tool for representing a learner’s knowledge in a specific situation is introduced for helping learners to
access their learning information such as learning progress, competency, concepts, and misconception
(Bull & Kay 2010). The advantage of using this interactive tool is its ability to allow a direct
engagement of learners with their own pedagogical models. This openness of the tool not only allows
learners to contribute to the development and maintenance of their own content models. It also
provides learners with immediate instructional feedbacks. The openness and transparency of these
models also provide various stakeholders with opportunities to become involved in this pedagogical
practice. These stakeholders include peers, instructors and parents who may wish to inspect the
learning status, therefore facilitating teaching and learning collaboration (Bull & Kay 2010).

There are drawbacks associated with the adoption of OLMs (Bull & Kay 2007). One problematic
issue seems to be the interaction between OLMs and learners (Chen et al. 2007). Learners may refuse
to use an OLM if the representation of their instructional resources is complex and difficult to
understand. This discourages the engagement of learners with their OLMSs. Learners may become



frustrated and dissatisfied (Tanimoto 2005). Consequently, learners may feel uncomfortable to share
or disclose their progress with stakeholders. They may feel shameful when their progress is under the
expectation which is known by their peers (Bull & Kay 2007).

To address this issue, many initiatives have been proposed. Chen et al. (2007), for example, portray an
OLM to represent animal companions to encourage learners to engage in the learning process.
Dimitrova et al. (2000) introduce an interactive OLM for engaging learners to negotiate with the
model in the learning process. Brusilovsky et al. (2004) propose an OLM in their QuizGuide system
to have additional navigation support to encourage learner’s involvement in learning. These studies
are conducted for improving learners’ motivation to utilize OLM in the teaching and learning process.
A majority of these studies have focused on the technical issues of an OLM such as the type of
interaction and the knowledge representation format. Very little research has been carried out in
measuring the adoption of an OLM from the learners’ perspective.

Technology adoption involves a series of decisions and actions that reflect the different cognitive
states that individuals move through when adopting a specific technology (Rogers 1995; Karunasena
et al. 2012). In the technology adoption process, individuals update, confirm, and change their initial
decisions to accept or not to accept the technology. Overall there are three stages in technology
adoption including pre-adoption, adoption and post-adoption (Hameed et al. 2012). In the pre-
adoption, individuals gain initial knowledge about the technology. Favourable or unfavourable
attitudes would be formed towards the technology on which an adoption decision is to be made
(Rogers 1995). In the adoption process, individuals make a decision to accept or reject the technology
based on the initial perception towards the adoption of the technology (Rogers 1995). In the post-
adoption, individuals seek confirmation for their initial decisions and may either reverse their
adoption decision or continue to derive the benefits from the technology (Rogers 1995)

Individuals’ initial perception of a technology in the pre-adoption is important for the acceptance of
the technology (Hameed et al. 2012; Sun & Jeyaraj 2013). A poorly managed pre-adoption of a
specific technology may lead to the failure of the technology implementation in the post-adoption
(Yang et al. 2015). Individual beliefs and motivations change over time. As a result, many
determinants of the technology adoption often fail to predict the use and the performance of the
technology adoption in the post-adoption. This is usually due to the little theoretical understanding of
what initially brings potential adopters to adopt specific technologies and how educational institutions
could leverage this understanding within a broader instructional teaching and learning environment
(Lee 2014). To increase the learners’ acceptance level, instructional technology instructors should
identify a wide range of students’ preferences, intentions, and purpose for using TML and should
integrate these factors into the development process, preferably at the pre-adoption (Wetzel &
Strudler 2005; Tzeng 2011; Lee 2014). This shows that it is crucial to develop valid and reliable
measurement models for better understanding the pre-adoption of an OLM.

The identification of the determinants that affect learners’ acceptance of educational technologies is
increasingly becoming important in TML. There are several important attempts at developing various
measurement models from different perspectives for assessing the acceptance of educational
technologies in various TML environments. Lau and Woods (2009), for example, propose a
conceptual framework for measuring the acceptance of learning objects in a learning object
environment while considering individual, technical, content, and pedagogical issues. Ozkan and
Koseler (2009) develop an assessment model based on system quality, services quality, content
quality, learner perspective, instructor attitudes, and supportive issues for evaluating learners’
acceptance in a web-based learning environment. Huang et al. (2010) suggest a multi-dimensional
measurement model with respect to interaction, immersion, imagination, motivation, collaborative
learning, and problem-solving capability for assessing learners’ acceptance in a virtual learning
environment. Bhuasiri et al. (2012) develop a measurement model to assess learners’ acceptance of e-
learning based on learners, instructors, institution and service quality, infrastructure and system
quality, course and information quality, and extrinsic motivation.



The measurement models discussed above, however, have various shortcomings for adequately
assessing the acceptance of OLMs. They are not applicable for measuring the acceptance of all
educational technologies as the dimensions to assess the acceptance of the educational technologies in
a TML environment need to be aligned with the characteristics of the technology and the context (Sun
& Jeyaraj 2013). Furthermore, these models are designed to be used for assessing the acceptance of
educational technologies that do not involve sharing and exposing of individuals learning information.
Such measurement models are therefore inappropriate for measuring the acceptance of educational
technologies that involve sharing of personal learning information like an OLM in which individual’s
learning progress, knowledge acquire, and competency are exposed. There is a significant amount of
research that has been conducted in identifying the dimensions influencing the acceptance of
educational technologies. Much of the research, however, is on different TML environments. The
research on educational technology adoption in a visualization-based learning environment is still
limited, especially in an OLM learning environment. This shows that there is a necessity to develop
and empirically validate a new measurement model for assessing the acceptance of an OLM.

3 RESEARCH MODEL

The proposed multi-dimensional measurement model in this study is applicable in assessing the
acceptance of OLM in its pre-adoption. In an OLM learning environment, learners are able to utilize
this visualization tool to perform engagement activities such as (a) sharing learning information, (b)
accessing learning information, (¢) comparing learning progresses with peers, (d) tracking learning
progresses, (¢) improving learners’ understanding in the topics, (f) receiving learning progress alerts,
and (g) obtaining feedback and assistance from peers and instructors. To facilitate all these activities
in an OLM learning environment, a well-design interface, a simple and easy-to-understand learning
information representation and good system functionality are essential.

The technology acceptance model (TAM) has been widely cited in existing literature due to its
advantages in explaining users’ technology acceptance (Davis 1989). Two keys explanatory factors
including the perceived usefulness and the perceived ease-of-use in this model, however, are often
insufficient to fully explain the relationship inherent in the adoption of specific technologies (Ma et al.
2005, Duan et al. 2012). Chen et al. (2002), for example, show that using a generic TAM model might
result in inconsistent outcomes due to the lack of possible explanatory constructs in a given context.
Davis et al. (1989) suggest that additional external constructs need to be included in TAM to improve
its explanatory power of the user acceptance of a technology. The proposed additional constructs have
to align with the technology, users, and the context (Sabherwal et al. 2006; Sun & Jeyaraj 2013).
These additional variables need to cover human, technology and design factors (Legris et al. 2003;
Lucas & Spitler 2000). To obtain a better understanding of the dimensions for measuring the
acceptance of an OLM from the learners’ perspective, six dimensions including learner, system,
interface, design, information sharing, and environment are included in developing a multi-
dimensional measurement model, summarized as in Figure 1.

There are always differences existent between individuals in cognitive styles, cognitive controls,
personality, belief, perceptions, learning styles, gender, age, and domain knowledge (Chen et al. 2000;
Waite et al. 2007). These differences can have an important effect towards the acceptance of TML
(Sun et al. 2008). Learners’ impressions towards the adoption of educational technology determine the
success of the TML implementation in teaching and learning processes. When learners have a positive
attitude towards adopting a technology in teaching and learning, TML could provide a better learning
environment for them to learn more effectively and efficiently (Sun et al. 2008). Factors relevant for
the learner dimension include motivation, computer self-efficacy, online learning experience, and
attitude (Taylor & Todd 1995; Hsu & Chiu 2004; Vandenbroeck et al. 2008; Liu et al. 2010).

The characteristics of a system measured by quality and adaptability are important in determining the
acceptance of educational technologies in TML (Chen et al. 2013). These characteristics include
system quality and system adaptability. System quality relates to a learner’s belief about the TML
performance characteristics (Chiu et al. 2007). These characteristics can be measured by the



functionality, reliability, flexibility, data quality, portability, integration, and importance (DeLone &
McLean 2003). System adaptability refers to the ability of the system to provide adaptation on the
learning content, up-to-date and accurate information for learners (Tobing et al. 2008).

Learner Dimension Interface Dimension
e  Computer Self-Efficacy e Screen I_Design
Online Learning Experience e Navigation

L]
e Motivation
e Attitude towards OLM

System Dimension
e  System Quality
e System Adaptability

Design Dimension
e Perceived Usefulness
e Perceived Ease of Use

Environmental Dimension

Information sharing Dimension e Perceived System Interactivity
e Information Sharing Intention e  Perceived System
e  Trust Functionality

Figure 1. A Research Model

The interface of a system allows learners to directly exchange learning information in virtual learning
(Hong et al. 2011). A user-friendly interface can increase learners’ motivation to engage in TML by
providing them with easy controls navigation, simple displays and information elements that keep
them interested, help them to identify their navigation status, and assist them to obtain necessary
information (Méndez et al. 2006). Learners’ perceptions during their engagements with TML play a
crucial role in determining the success of TML (Cho et al. 2009). Two factors including screen design
and navigation are usually used for assessing the performance of the interface (Fenley 2009; Hong et
al. 2011). A well designed interface can help learners better engage with a system efficiently and
effectively (Hong et al. 2011). Navigation support plays a critical role in determining the active
participation of learners in a web-based learning environment. The engagement rate will increase if
learners are able to obtain the necessary learning resources easily through navigating the system
interface (Fenley 2009). In addition, the availability of navigation aids on the system can also help
learner to follow the logical flow of the information (Thong et al. 2002).

Educational technology adoption is affected by learners’ perceived usefulness and perceived ease-of-
use with respect to the design of the system (Davis 1989; Sun et al. 2008). The perceived usefulness is
about the degrees of work improvement in teaching and learning after the adoption of a technology.
The perceived ease-of-use is learners’ perception of the easiness in adopting a technology (Sun et al.
2008). Both factors influence learners’ attitude towards the adoption of educational technologies and
further affect individuals’ beliefs and behaviours when adopting these technologies. The more the
learners’ perceive usefulness and ease-of-use in adopting technology in teaching and learning, the
more positive their attitudes are towards the acceptance of TML (S&nchez-Franco et al. 2014).

Information sharing is about the provision and acquisition of information between individuals within
an organization (Pai & Yeh 2014). Information sharing intention and trust are critical for facilitating
information sharing (Sawhney & Prandelli 2000; Simmons et al. 2012). Information sharing intention
is the behaviour of an individual’s willingness in dispersing his or her obtained knowledge and
information to others (Sawhney & Prandelli 2000). Trust refers to as the extent to which a learner
believes that the information and learning materials available are reliable and credible (Jameson et al.



2006). Trust is the most effective element for improving learners’ confidence and motivation in
educational technology adoption in teaching and learning (Simmons et al. 2012).

Information sharing is critical for sustaining interpersonal interactions, communication, negotiation,
and collaboration among learners (Wei & Chen 2006). By having access to useful and applicable
information, individuals have a greater chance to learn more effectively and efficiently, especially in a
collaborative learning environment (Liaw et al. 2008). The success of information sharing in
collaborative learning requires an active participation of learners in generating and transferring
knowledge, making collaboration an essential and highly valued process (Liaw et al. 2008).

A well designed learning environment in which learners access learning resources, obtain feedback
and assistance from instructors, and receive assessments through the use of educational technologies
is critical for effective teaching and learning (Lennon & Maurer 2003). A positive TML environment
contributes to the success of TML implementation (Sun et al. 2008). Successful outcomes of TML
include providing opportunities for interactions, facilitating the exchange of learning information
among learners and instructors, synchronous and asynchronous communication, and online
assessment (Ozkan & Koseler 2009; Cao et al. 2009).

Web-based learning environments are usually measured by the perceived system interactivity and the
perceived system functionality (Cho et al. 2009; Martinez-Torres et al. 2008). The perceived system
interactivity refers as the ease of discovering relevant information and easy to move around within the
system. Online interactions among learners as well as between learners and instructors increase
learners’ participation in learning (Swan 2001). The perceived system functionality is about the
perceived ability of an educational technology to provide a flexible access to relevant information.
The engagement of learners in a TML environment would increase if learners are able to access their
instructional materials at anytime and from anywhere. Furthermore learners would feel more
motivated to engage if they can complete their assignments through various types of instructional
materials such as text, video, and audio (Seels and Glasgow 1998).

4 RESEARCH METHODOLOGY

The purpose of this study is to develop a multi-dimensional measurement model for assessing the pre-
adoption of OLM from the learners’ perspective. To facilitate this, a multi-dimensional measurement
model is proposed as above by taking into account the characteristics of an OLM in a TML
environment. The proposed multi-dimensional measurement model is tested for construct reliability.
A research question is formulated as follows: what are the appropriate dimensions for measuring the
acceptance of an OLM in the pre-adoption stage from a learner’s perspective?

To adequately answer the research question, a quantitative research design with a scenario-based web-
mediated prototyping tool shown in Figure 2 is used. Scenario-based web-mediated prototyping
design is a technique used in human-computer interaction for describing the design specifications and
functionality of a prototype information system. It is very useful for studying the initial development
of the system where the feedback from learners is considered for the development of information
systems (Carroll 2000). This type of scenario-based prototyping is appropriate to be adopted in this
study, because there are few OLM programmes available for adoption in Malaysian higher education.
In this study, the description of the OLM’s pedagogical features such as presentation format, type of
interactions, and interface layouts are made available for each participant. This transparency affords
the participants to become aware of the adaptable features available on the OLM.

Surveys are frequently used for gathering information directly from respondents with respect to the
views, attitudes and intended behaviours of individuals towards the use of technology (Creswell 2003;
Cozby 2004). This technique is appropriate for this study because it uses direct questioning to assess
respondents’ attitudes towards their intention to use an OLM. The construction of the survey is based
on the previously validated questions designed to reflect an OLM context. The questionnaire consists
of three parts. Part one involves in the participant’s profile. Part two is about individual learning



preferences. Part three is related to OLM scenarios that are presented to each participant. The focus of
these scenarios is to explore an individual learner’s attitude towards the adoption of an OLM.

The Interface Design and Functions of Open Learner Models
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Figure 2. An OLM interface design

The measurement items used in this research are adopted from previous studies in technology
adoption shown as in Table 1. A seven-point Likert scale is employed for each statement ranging from
one describing strongly disagree until seven to indicate strongly agree. Before administering the pilot
study, the survey is reviewed by four experts to ensure the semantics correspondence between
measurement items in the item pools and the underlying variables intended to be measured. Several of
the original items are revised. The improved survey instrument is based on the constructive comments
from the expert review are used to conduct the pilot study.

Convenience sampling is employed in this study because of its statistical approach to capture
representative data by selecting voluntary respondents based on their ease of access and availability
(Battaglia 2008). The participants are undergraduate IT students, enrolled in the Faculty of
Information and Communication Technology (FICT), Universiti Teknikal Malaysia Melaka. This
respondent sample is selected because the participants have been exposed to a learning management
system (LMS) during their educational coursework. Capturing the online learning experience from
these participants provides reliable data regarding their OLM attitudes. This study utilised a web-
mediated survey tool called Qualtric to collect data from participants who are introduced to OLM
through the scenario-based OLM prototype, using Adobe Captivate 7 (Sek et al. 2014a). The online
survey is distributed to 320 undergraduate IT students of FICT. A total of 300 participants or
approximately 94% have responded to the survey.

5 FINDINGS AND RESEARCH IMPLICATIONS

This section presents a pilot study for assessing the acceptance of OLM in pre-adoption using the
proposed measurement model discussed as above. The study focuses on answering the research
guestion as follows: what are the appropriate dimensions for measuring the acceptance of an OLM in
the pre-adoption stage from a learner’s perspective? To answer this question, 320 participants have



selected the online survey for investigating the learners’ acceptance of OLM in their pre-adoption
stage. 300 participants have responded to the survey.

To test the reliability of the questionnaire, Cronbach’s alpha is commonly used for testing the internal
consistency of the measurement model. It is used to measure the interrelatedness of a set of items in a
survey guestionnaire. For the data obtained from the pilot study, a reliability test is performed using
SPSS 21.0 for Window based on the 300 responses. The Cronbach’s alpha (o) as shown in Table 1
indicates that the average of the Cronbach’s alpha value ranging from 0.827 to 0.921 which is
considered as a high level of reliability (Hair et al. 2010). Based on these findings, the internal
consistency of the survey instrument is acceptable and reliable.

An exploratory factor analysis is conducted to further examine the factor structure of the 69-item in
the proposed measurement model. This factor analysis is used to determine the discriminate validity
of the measurement model. Discriminant validity refers to which a construct is truly distinct from
other constructs both in terms of how much it correlates with other constructs and how distinctly
measured variables represent only this single construct (Hair et al. 2010). A total of 69 items are
analysed using factor analysis in SPSS 21.0. The exploratory factor analysis is conducted by using
principal component analysis as the extraction method and varimax as the rotation method. The result
of the exploratory factors analysis is shown in Table 1.

The summarisation of the range of factor loading for the 69-item as shown in Table 1 indicates that all
the items are significantly loaded on the single factor. The significant high factor loadings of all the
items on the single factor indicate that there are no cross-loadings for each item within the constructs.
This result supports the discriminant validity of the measurement model (Hair et al. 2010). Based on
this exploratory factors analysis, fifteen factors are generated. There are motivation, computer self-
efficacy, online learning experience, system quality, system functionality, system interactivity, system
adaptability, screen design, navigation, trust, information sharing intention, perceived usefulness,
behavioural intention, perceived ease-of-use and attitude. The result is congruent with the proposed
research model. This result reveals that the proposed measurement model has a high level of
reliability and validity for assessing learners’ pre-adoption of OLM.

The validated 69-item of an OLM pre-adoption measurement consists of six dimensions. There are
learner dimension, system dimension, interface dimension, design dimension, information sharing
dimension, and environmental dimension. These dimensions have been adopted from the studies of
various research domains such as the information sharing dimension that is related to knowledge
management. The system dimension, interface dimension, design and environment dimensions are
from the perspective of HCI while the learner dimension is from the research domain of personality
development in psychology and cognitive science. Using the proposed 69-item of an OLM pre-
adoption measurement model, future research effort can also develop and examine research
hypotheses and theories relating to learner behaviour in the context of visualization-based learning
environments. These findings can provide meaningful insights into how to utilize an OLM for a
successful visualization-based learning in TML.

The six-dimension, 69-item of an OLM pre-adoption measurement model with desirable reliability
provides researchers with a tool for measuring learners’ acceptance towards the pre-adoption of an
OLM from the learners’ perspective. This measurement model has potential practical applications in
the conceptual-design and development of an OLM, which provides system designers and
instructional designers with a practical tool for early evaluation to identify the dimension for the
successful implementation of an OLM in TML. The early identification of the dimension that affect
the acceptance of an OLM not only helps in predicting learners’ acceptance of an OLM as early as
possible in the design and development lifecycle, but is concerned with the risk of learners rejection
that may also be reduced, with predictive measures taken into consideration to ensure the successful
adoption of an OLM in the future.

This research contributes to the existing TML acceptance literature in the following ways. First, there
are few studies which focus on the development of a measurement model for assessing the acceptance
of an OLM from the learners’ perspective. Second, many of the TML acceptance studies focus on the



post-adoption stage, very few research has been conducted on the measurement the acceptance of
educational technology in the pre-adoption stage (Chen et al. 2008; Karaali et al. 2011). In this study,
the identification of the dimension in measuring the acceptance of an OLM has been conducted by
collecting data from the learners’ perspective in the pre-adoption stage. The research outcomes
derived from this finding will have practical implications for the Malaysian Ministry of Education
specifically and more broadly for global educational institutions for developing efficient and effective
strategies and policies that promote the OLM adoption in TML.

Constructs Reliability | Range of factor Sources
(a) loading within
construct

Motivation — (6 Items) 0.901 (0.741-0.831) | Lin,(1998); Stafford and Stern
(2002); Vandenbroeck,
Verschelden, and Boonaert
(2008)

Computer Self-Efficacy — (5 Items) 0.899 (0.750 — 0.802) | Compeau et al. (1999); Murphy
et al. (1989 ); Hsu and Chiu
(2004)

Online Learning Experience — (3 Items) 0.913 (0.745 - 0.770) | Hartley and Bendixen (2001);
Liu etal. (2010)

System Quality — (4 Items) 0.823 (0.731-0.767) | Lin (2007); Cho et al.,
(2009);Wang and Wang (2009)

System Functionality — (6 Items) 0.847 (0.781 -0.848) | Pituch and Lee (2006); Cho et
al. (2009)

System Interactivity — (4 Items) 0.892 (0.750 — 0.826) | Martinez-Torres et al. (2008);
Pituch and Lee (2006)

System Adaptability — (5 Items) 0.849 (0.778 —0.854) | Tobing et al., (2008)

Screen Design — (4 Items) 0.921 (0.841-0.864) | Cho etal. (2009); Nov and Ye
(2008)

Navigation — (3 Items) 0.831 (0.792 —0.837) | Piccoli et al. (2001); Thong et
al. (2002)

Trust — (7 Items) 0.851 (0.872 -0.899) | Ha and Stoel (2009); Zhou
(2011)

Perceived Usefulness — (6 Items) 0.827 (0.812 - 0.898) | Davis (1989); Ngai et al. (2007)

Perceived Ease of Use — (5 Items) 0.877 (0.854 —0.881) | Davis (1989); Ngai et al. (2007)

Attitude — (4 Items) 0.853 (0.815-0.841) | Taylor and Todd (1995)

Intention to Use — (3 Items) 0.829 (0.860 — 0.872) | Davis (1989); Agarwal and
Karahanna (2000); Cheong and
Park (2005)

Information Sharing Intention — (4 ltems) 0.865 (0.846 —0.862) | Venkatesh et al. 2012; Cheung
and Vogel 2013;
Hajli and Lin 2014.

Table 1. Summary of the constructs’ reliability and factor loading based on the pilot study
6 CONCLUSIONS, LIMITATIONS AND FUTURE RESEARCH

This paper presents a multi-dimensional measurement model for assessing the pre-adoption of OLMs
from the learners’ perspective. The study concludes that motivation, computer self-efficacy, online
learning experience, system quality, system functionality, system interactivity, system adaptability,
screen design, navigation, trust, information sharing intention, perceived usefulness, perceived ease-of
-use, and attitude are the appropriate dimensions for measuring the pre-adoption of an OLM in higher



education institution in Malaysia. This study contributes to the identification of the determinants that
influence the acceptance of OLM in pre-adoption stage. It provides a basic framework for assessing
the adoption of educational technology in pre-adoption stage, particularly in the visualization-based
learning environment.

Research on web-based visualization behaviour is still in the early stage. The measurement models
proposed in this study would allow researchers to gain insight into the factors that affect the
acceptance of OLM in the pre-adoption stage specifically and more generally in the acceptance of
educational technology in a visualization-based learning environment. The results reveal that the
proposed measurement model has a desirable reliability and discriminant validity, which is of value
not only to OLM developers and instructional educators responsible for the development and
implementation of an OLM, but also to researchers interested in developing educational technology
adoption theories concerning visualization-based learning.

While this study developed and tested a generic multi-dimensional measurement model for assessing
the pre-adoption of an OLM using a reliability test and an exploratory factor analysis, it still has
limitations that can be addressed in the future. First, the result from the reliability test indicates that
this measurement model is appropriate and valid to be used for assessing the pre-adoption of an OLM
from the learners’ perspective. However, the participants of this study are from a university in
Malaysia. The actual survey needs to be conducted again with more universities in Malaysia to gain a
better understanding of the dimensions that affect the acceptance of an OLM. The data collected from
the actual survey can be used to examine the exploratory factors and the confirmatory factors analyses
for further measurements and construct validation. Second, this measurement model focuses on
assessing the effect of multi-dimensional factors on the pre-adoption of an OLM from the perspective
of undergraduate learners only. There are other stakeholders in TML such as post-graduate learners,
instructors, system developers and instructional designers whose perceptions are also important for a
complete OLM assessment. Different stakeholders have different constraints, needs, and different
motivations for using an OLM. Future research should consider these stakeholders to gain a better
representation of the issues facing in the OLM implementation success. Finally, a longitudinal study
can be conducted to examine how the dimensions being identified in the pre-adoption stage change
over time in the post-adoption stage, when the learners have had experience using an OLM.
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