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Abstract  

Effective visualization tools are becoming complex especially for web-mediated instruction. Too often, learners 
are left to their own devices to muddle through their instruction materials.  This study presents an investigation of 
the impact of learners’ learning preferences on their attitudes towards the use of open learner models based on 
the data collected using an online survey of information technology undergraduate students in Malaysia. A chi-
square test is performed to explore the relationship between learning preferences and attitudes in a higher 
education setting. The result reveals that learning preferences can impact on learners’ attitudes towards the use 
of open learner models. The implications of this study will assist designers to develop more effective open learner 
models for improving the performance of technology-assisted teaching and learning. 

Keywords  

Open learner models, technology acceptance, learning styles, learning preferences, technology-assisted learning, 
web-mediated, human-computer interaction 

INTRODUCTION 
 
An open learner model (OLM) is a personalisation tool that is used for visualising a learner’s current level of 
specific knowledge and their misconceptions in a specific subject area (Bull and Kay, 2010). The adoption of an 
OLM can increase the awareness of learners’ knowledge and understanding in a specific domain (Bull and Kay, 
2010). This increased awareness assists the development of meta-cognitive skills, such as self-assessment and 
self-regulation. It encourages learners’ autonomy through their added responsibilities for their own learning 
processes (Mitrovic and Martin, 2007), which in turn ignites their motivation towards their learning. 
Furthermore, the adoption of OLM promotes reflection learning, which is critical for improving the efficiency 
and effectiveness of the overall teaching and learning process (Dimitrova et al., 2000; Sridharan, Deng and 
Corbitt, 2010).  

Despite the usefulness of an OLM for improving the effectiveness of teaching and learning in technology-
assisted learning (TAL), the utilization of these models is not encouraging (Bull, 2004; Chen et al. 2007). This is 
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because the adoption of specific learning models is a complex process. There are many interconnected factors 
such as an individual’s learning preference characteristics (Lai et al. 2011) and online interface characteristics 
(Cho et al. 2009), which directly affect the attitude of learners towards the use of such models. The cause of the 
low utilization of technology in TAL environments may be partly due to the interactive effect of the various 
learners’ preferences (Hu et al. 2007). Since an OLM seems to provide an effective visualization TAL tool, the 
impact of learners’ preferences on their attitudes towards the use of such an OLM needs to be further 
investigated (Bull and Kay, 2010).  

The main aim of this paper is to discuss an initial investigation of the impact of learners’ learning preferences on 
their attitudes towards using an OLM, by conducting an online survey. The data was collected from 
undergraduate information technology (IT) students in Malaysia. A chi-square test was performed to explore the 
interactive relationship between learning preferences and attitudes towards the use of an OLM. The result shows 
that learning preferences do impact on learners’ attitudes towards their use of an OLM. The findings of this 
study will assist instructional designers to develop a more effective OLM. 

The remainder of this paper is organized as follows. The relevant background studies are given in the related 
studies section while the research design and methodologies follow next. A summary of the preliminary findings 
is presented before the paper concludes with the discussion on future research. 

RELATED STUDIES 

TAL refers to an environment in which learners’ interactions with their instructional materials, their instructors 
and their peers, are supported through information and communications technology (ICT) tools that usually 
comprise such things as the learning management systems (LMS); computers; web-mediated software 
applications (or their combinations)(Hewitt, 2003). It is capable of establishing effective learning environments 
that can facilitate personalised instruction where learners have a flexibility to control their own learning 
processes (Bielawski and Metcalf, 2002). With the availability of such TAL tools, learners are able to engage 
with their instructional materials at anytime and from anywhere (Sridharan, Deng and Corbitt, 2008).  

An OLM is a web-mediated visualization tool to visualize the representation of a learner’s knowledge in a 
specific situation (Bull and Kay, 2005). In so doing, it captures the concepts known, knowledge levels, difficulties 
and misconceptions in the teaching and learning process. The main advantage of using this type of interactive 
TAL model is its ability to allow a learner’s direct engagement with their own pedagogical model. This openness 
of web-mediated instruction not only allows for the contribution from learners themselves to the development and 
maintenance of their own content model. It also provides immediate instructional/learning feedback. Furthermore, 
the openness/transparency depicted in this model affords opportunities for others to become involved in this 
pedagogical practice. These people include peers, instructor/teachers and the parents who may wish to inspect the 
learning status, thereby facilitating enhanced teaching and learning collaboration ((Bull and Kay, 2005).  

There are drawbacks that are associated with an OLM (Bull and Kay, 2007). One problematic issue seems to be 
the interaction between an OLM and learners (Chen et al., 2007). It has been shown that learners may refuse to 
use the OLM if the representation of their instructional material (the learning information) is complex and 
difficult for them to understand. This problem results in a serious interruption to further engage learners with an 
OLM. This dilemma subsequently causes learner frustration and dissatisfaction (Tanimoto, 2005). Another 
drawback is the low engagement rate in their learning processes. Consequently, learners feel uncomfortable to 
share or disclose their progress with other learners and/or instructors. They feel shameful when their progress is 
below expectation and becomes known by their peers (Bull and Kay, 2007). 

There are different aspects of research, which focus on traditional TAL enhanced classroom environments, that 
can be found elsewhere producing equivocal empirical results. For instance, Sitzmann et al. (2006) and Piccoli et 
al. (2001) claim there are no significant differences in learning performance between conventional face-to-face 
learning and TAL. Hu et al. (2007) and Andrewartha and Wilmot (2001), however, show that there are 
improvements in students’ learning effectiveness and achievement through their use of TAL. This highlights an 
inconsistency with the results from prior studies.  

The mixed results of these existing TAL studies may be accounted for by the differences in learners’ preferences 
because the importance of these preferences as they relate to academic performance in a TAL program, is unique 
to each individual (Manochehr 2006; Hu et al. 2007). In view of the possibility of identifying a link with a 
learner’s attitude towards their use of an OLM in a TAL environment, learning preferences per se are taken into 
consideration in this research. 

Learning preferences refer to receiving, processing, evaluating, understanding, and utilising new information and 
skills in a learning environment (Lujan and DiCarlo, 2006). Understanding these preferences holds promise to 
enhance cognitive performance outcomes and enrich learning experiences, particularly in the TAL pedagogy 
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(Hauptman and Cohen, 2011; Middleton et al., 2013). As such, learners are better motivated to learn in an 
adaptable TAL that accommodates their preferred learning characteristics (Akbulut and Cardak, 2012).  

Learners’ perception of the usefulness of the ICT tools involved web-mediated instructional environments will 
vary depending on their learning preferences (Bolliger and Supanakorn, 2011). Accordingly, taking careful 
consideration of these individual preferences in designing suitable ICT tools promotes a learner’s motivation and 
engagement (Moallem 2007). Moreover, other literature also links TAL and learning preferences in different 
instructional media. For instance, Hsieh et al. (2011) and Shaw (2012) report that learning preferences have a 
significant impacts on mobile learning systems and online discussion forums respectively. Neuhauser (2002) 
shows insignificant effects of learning preferences in TAL programs. Halvorson et al. (2011) find that some 
students have not performed well when using technologies in TAL programs because the instructional 
approaches used in those technologies do not match learners’ preferred learning modes.  

Given the mixed results from these previous studies and lack of empirical evidence for the impact of an OLM on 
the performance of technology-assisted teaching and learning, it remains unclear what the interactive 
relationship between learning preference and attitude towards the use of an OLM would transpire in a Malaysian 
context. It is therefore important to further examine the impact of different learning preferences on the learner’s 
attitude towards the use of an OLM in a TAL program. 

TAL has received enormous attention from developed counties to incorporate into their education systems 
(Gulati 2008). As a developing country, Malaysia is not exceptional from this move. Millions of dollar has been 
invested into the Malaysian education system to promote the use of technology in TAL (Grapragasem, 2014). 
The introduction of the Malaysian education blueprint 2013 - 2025 (Ministry of education, 2012) is one of the 
key initiatives from the Malaysian government to encourage the utilization of TAL in the higher education 
sector. Despite many initiatives to encourage the utilization of technology in learners’ teaching and learning 
processes, the motivation to adopt technology in TAL amongst Malaysian higher education students is still not 
encouraging, especially in a web-mediated learning environment (Poon et al., 2004; Lim et al., 2008). With the 
encouragement from the Malaysian government to implement TAL in the Malaysian education system, the 
urgency and necessity for adequately investigating the intention towards the use of OLM become clear. Such a 
study not only helps the Malaysian government to understand the value for their investment in their TAL 
initiative, especially in OLM. It can also facilitate identifying the impact of the interactive effects of learning 
preferences towards the use of an OLM so that effective policies and strategies can be formulated by Malaysian 
educational policy makers to further improve the adoption of an OLM in their higher education sector. 

RESEARCH DESIGN AND METHODOLOGY 

The main purpose of this research is to improve the understanding of the learning benefits derived through an 
OLM. The main objective is to investigate the impact of learning preference on learners’ attitudes towards the 
use of an OLM. To achieve this objective, the research question is formulated as: Is there a significant difference 
of attitudes among learners towards the use of an OLM with different learning preferences? A quantitative 
research design is used to enable the researchers to answer the research question with the scenario-based web-
mediated prototyping design shown as in Figure 1 and a survey is conducted. 

Scenario-based web-mediated prototyping design is a technique, which has been used in human-computer 
interaction (HCI) for describing the design specifications and functionality of a prototype information system 
(IS). It is very useful for studying the initial development of the system where the feedback from learners 
considered for the development of the IS (Carroll, 2000). This type of scenario-based prototyping is appropriate 
to be adopted in this study, because there are few OLM programs that are available for adoption in the Malaysian 
higher education sector. In this study, the description of the OLM pedagogical features such as presentation 
format, type of interactions, and interface layout are made available for each participant. This transparency 
affords the participants to become aware of the adaptable features that are available on the OLM. 

Survey assessment tools are frequently used for gathering information directly from respondents with respect to 
capturing the views, attitudes and intended behaviours of individual participants towards the use of technology 
(Creswell, 2003; Cozby, 2004). This technique is appropriate for this study because it uses direct questioning to 
gather respondents’ attitudes towards their use of an OLM. The construction of the survey is based on the 
previously validated questions designed to reflect an OLM context. A pilot study is conducted to test and 
validate the reliability of the survey Questionnaire. The questionnaire consists of three parts. Part-1 involves the 
participant’s profile (age, education background, gender, university, courses taken, nationality, and other 
demographic information). Part-2 is about the individual learning preferences. Part-3 is related to OLM scenarios 
that are presented to each participant. The focus of these scenarios is designed to explore an individual learner’s 
attitude towards the adoption of an OLM.  
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Figure 1. OLM interface design 

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 LMS during their educational coursework. Capturing the online learning 
experience from these participants provides reliable data regarding their OLM attitudes. This study utilises a 
web-mediated survey tool called Qualtric to collect data from the participants. They are introduced to the OLM 
through the scenario-based OLM prototype, using Adobe Captivate 7 (De Voge et al., 2009). The online survey 
is distributed to 250 undergraduate IT students of FICT. A total of 212 participants or approximately 85% has 
responded to the survey.  

The chi-square test for independence is adopted for exploring the interactive relationship between learners’ 
preferences and attitudes towards the use of the OLM (Pallant, 2010). The use of the chi-square test is due to its 
ability to determine whether there is a significant association between the learning preferences and attitudes of 
individual learners. With the use of this test, learners’ variations in their levels of agreement towards the use of 
an OLM amongst different learning preferences could be identified. 

Research instruments 

Learning preference data is collected based on the VARK learning style inventory (Fleming, 2008). There are 
four different categories of learners (Fleming, 2001), representing learner preferences for visual (V), aural (A), 
read/write (R), and kinesthetic (K). In terms of visual preference learners, their learning characteristics include 
observing, seeing, and watching. The characteristics of aural preference learners are deemed to be through 
discussing, listening, and talking. With respect to read/write learners, they learn best by interacting with textual 
or printed materials. In contrast, for kinesthetic learners, they learn well by doing.  

The VARK learning style model is suitable for this research because it focuses on those aspects of learning that 
are particularly significant in designing user friendly interface and determining the efficacy of web-mediated 
learning (Drago and Wagner, 2004; Zapalska and Brozik, 2006). Furthermore, VARK also distinctly maps the 
type of learning materials used for different learning preferences. The performance assessment instrument 
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consists of 16 multiple-choice questions with the participants choosing more than one answers for each question. 
This inventory is classified as involving four different modalities of learners, such as a visual, aural, read/write, 
and a kinesthetic.  
Even though the learners were not restricted to only one of the four modalities, they may show a strong 
preference for one specific modality. An individual can have learning preference ranging from a single modality 
to all four modalities (Fleming, 2001). This modality classifications including uni-modal, bi-modal, tri-modal, 
and quad-modal of learner’s learning preferences are shown in Table 1. 

Table 1.  Classification of VARK modality 
Modality 

Uni-Modal Bi-Modal Tri-Modal Quad-Modal 
Visual Visual-Aural Visual-Aural-Read/write Visual-Aural-Read/write-kinesthetic 
Aural Visual-Read/write Visual-Aural-Kinesthetic  

Read/write Visual-Kinesthetic Visual-Read/write-Kinesthetic  
Kinesthetic Aural-Read/write Aural-Read/write-Kinesthetic  

 Aural-Kinesthetic   
 Read/write-Kinesthetic   

The scale to measure a learner’s attitude towards the use (ATT) of an OLM is adopted from Davis (1989) 
consisting of 1-item measured on a 5-point Likert scale. ATT relates to a potential learner's assessment of the 
acceptability of using that technology (Davis et al., 1989) and predicts a learner’s technology usage. 

FINDINGS AND DISCUSSION 

A total of 212 participants’ learning preferences are identified based on the VARK learning styles inventory. The 
distribution of participants’ learning preferences is shown in Table 2. The overall findings suggest that the 
largest percentage of respondents prefer a visual approach to take in information in their learning programs. This 
result indicates that the use of flow charts, graphs and diagrams will cater for these students. The second largest 
percentage of respondents prefers a kinesthetic mode of information presentation. These students appreciate the 
hands-on approach to learning. As such, they take in their information best through a computer simulation and 
putting into practice, the conceptual that they have learnt. It is proposed that this overall spread of results will 
have an implication for learners’ attitudes towards the use of an OLM. For example, it could be foreseen that 
those who have a preference for visual learning gain more from the instructional materials presented to them 
online with diagrams, than those who have a read/write preference. 

 
Table 2. Descriptive statistics for frequency distribution of learning styles 

 Learning styles   
 Visual (V) Aural (A) Read/Write (R) Kinesthetic (K) Total 
Number of Participants 75 29 45 63 212 
Percentage 35.4 13.7 21.2 29.7 100 
 

The results of this study demonstrate a difference in learner’s preferences towards the use of an OLM. Table 3 
shows the cross tabulation of the level of agreement with the statement, “It would be very desirable for me to use 
OLM” by different learning preferences. It can be seen that there are some variations in the level of agreement 
among the different learning preferences. The results of the chi-square test are found to be significant, χ2 = (12, 
n=212) = 55.53, p = 0.05, indicating that the variations in the level of agreement amongst the different learning 
preferences is significant. This means that learners’ learning preferences do impact on the attitudes of learners 
towards their use of OLM. 

Learners with the ‘aural’ learning preference are considerably less likely to ‘strongly agree’ and ‘agree’ with the 
above statement. They are more likely to be ‘neutral’ compared to learners with other learning preferences. This 
is consistent with existing research in the online learning environment (Becker et al., 2007). This situation 
indicates that learners with ‘aural’ learning preferences generally value less the opportunity to engage with the 
OLM in their instructional/learning process. Taking into account that aural learners learn best through listening 
to their incoming information (Fleming, 1995), these learners prefer information to be explained to them orally 
rather than through visual and written modalities. Incorporating audio into the design of an OLM would promote 
learners to hear their screen-based information that is displayed to them. Learners feel more comfortable and 
confident in engaging with an OLM, when audio features are made available for them to use. In order to promote 
the effective utilisation of an OLM for the ‘aural’ learners, OLM designers can integrate some audio tools such 
as podcasts and Microsoft - Power Point slides, complete with audio (Fleming, 2001).  

Table 3. Cross-tab of preference for OLM 
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   Learning styles  
   Visual Aural Read/Write Kinesthetic Total 
 Strongly disagree Count  6 8 8 3 25 
  % within learning styles 8.0 27.6 17.8 4.8 11.8 
 Disagree Count  8 7 5 11 31 
  % within learning styles 10.7 24.1 11.1 17.5 14.6 
 Neutral Count  10 13 6 8 37 
  % within learning styles 13.3 44.8 13.3 12.7 17.5 
 Agree Count  36 1 16 17 70 
  % within learning styles 48.0 3.4 35.6 27.0 33.0 
 Strongly agree Count  15 0 10 24 49 
  % within learning styles 20.0 0.0 22.2 38.1 23.1 

Total  Count  75 29 45 63 212 
  % within learning styles 100.0 100.0 100.0 100.0 100.0 

More kinesthetic learners ‘strongly agree’ with the statement compared to leaners with other learning 
preferences. About 60 per cent of this type of learner are willing to adopt an OLM in their learning processes. 
Such a finding is consistent with all the previous TAL (Balamuralithara and Woods, 2012). The hands-on 
environment provided by an OLM can promote the interaction amongst learners and their instructors to discuss 
learners’ progress in a variety of ways. A kinesthetic learner has a preference for carrying out a physical activity 
such as mouse clicking and moving things around (Fleming and Mills, 1992). The integration of such interactive 
ICT tools with drag and drop features like interactive flash animations, and simulation capabilities with 3D 
graphics, can encourage the adoption of an OLM for the kinesthetics learners.  

In this study, approximately 58 per cent of the read/write learners show a positive attitude towards the use of an 
OLM. This finding is consistent with the finding of Richardson et al. (2013). Read/write learners learn well 
through both written and spoken words. They prefer textual learning materials. The OLM interface which 
involves easy-to-read instructional materials becomes an attractive feature to receive positive feedback from 
learners. This means that designers need to design simple and easy to interpret format interfaces in order to 
encourage the effective adoption of an OLM in higher education. 

The results of this study also show that visual learners tend to ‘agree’ or ‘strongly agree’ with the above 
statement compared to other types of learners. About 70 per cent of the visual learners have a positive attitude 
towards the use of an OLM. This result is consistent with the previous studies such as Drago and Wagner’s 
(2004) study of preferred learning styles in online education and Richardson et al.’s (2013) study in mobile-
learning. This finding provides some support for research evidence that indicates that online learners have a 
preference for visual learning. The interface design of an OLM attracts the interaction of this type of learner, as 
all the information presented in an OLM is mostly presented in a visual screen-based form. Taking into 
consideration that visual learners attend to their incoming screen-based information most effectively through 
seeing something (Fleming and Mills, 1992). This type of learner prefers information to be presented to them 
visually. This result suggests that the design of an OLM needs to be more visually appealing, especially when 
introducing it for educational purposes.  

As mentioned before in this paper, this is the first research that has been conducted in Malaysia on the adoption 
of an OLM from a human behaviour perspective. The contributions of this study to the literature are twofold. 
Firstly, the study provides an increased understanding of the impact of learners’ attitudes towards the use of an 
OLM, which has not been studied to any great extent especially in a Malaysian context. Secondly, this research 
provides insight towards the use of an OLM from the perspective of different learners’ preferences. This can 
assist practitioners to develop more effective OLM programs in future. 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 TAL.  

CONCLUSION AND FUTURE RESEARCH 

This study investigates the impact of learners’ preferences towards the use of an OLM in the Malaysian higher 
education sector.  It is pleasing to note that learning preferences do appear to influence a learner’s level of web-
mediated information preference overall on the learner’s attitudes towards their use of an OLM. All types of 
learners have reacted positively towards the use of an OLM, except for the aural learners. The results of this 
study provide OLM designers with an understanding for the awareness to design user-friendly interfaces that 
cater the range of differently learners.  
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Current research has been limited to one university’s learners in an IT course in Malaysia. However, analysis of 
gathered data would indicate a wider potential for this type of ICT learning tool, in other courses and in other 
areas such as business, science, and engineering. Future research can be conducted to further investigate for 
diverse learners in various institutions and knowledge-fields to get a better understanding of the adoption of an 
effective OLM in other higher education settings. 

This study is important as it not only provides an investigation on the impact of learners’ preferences towards the 
use of an OLM, but also contributes to the understanding of the OLM adoption amongst the Malaysian higher 
education sector through the empirical data analysis. The results are valuable for both the Malaysian Ministry of 
Education, in the sense of policy development in promoting OLM adoption in TAL, and for the OLM designers 
to use as a guideline in designing user-friendly interfaces that cater for the different learners. 
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