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ABSTRACT

Purpose: Blended learning is rapidly emerging as a domain for
practice and research. Across disciplines and contexts, at individual
instructor and institution levels, educators are experimenting with
the blended learning model of instruction. The current generation
of learners have been referred to as ‘digital natives’ in reflection of
their apparent ease and familiarity with digital technology. However,
questions remain about how ready students are for a blended learning
model of instruction. The purpose of the study was to investigate
students’ readiness for a blended learning model of instruction in a
leading Malaysian higher education institution.

Methodology: The study employed a non-experimental quantitative
research design. Data were gathered from a sample of 235
undergraduate and 131 postgraduate students using the Blended
Learning Readiness Engagement Questionnaire (BLREQ). The data
was analysed using the WINSTEPS Rasch model measurement
software to determine the validity and reliability of the instrument.
Differential Item Functioning (DIF) analysis was also used to
identify responses based on students’ demographic profiles.

Findings: Findings identified that students were ready for blended
learning. Further analysis indicated that there were differences
in students’ readiness for blended learning based on gender, age,
ethnicity, field of study, and level of education.
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Significance: This study provides insights on students’ readiness
towards blended learning, particularly in the Malaysian context,
discusses implications for blended learning practices in higher
education institutions, and offers recommendations for future
research.

Keywords: Blended learning, E-learning, gender differences,
student diversity, higher education institution.

INTRODUCTION

The past decade has seen the world of tertiary education evolve
with the rapid development in internet technologies, and revolution
in computer softwares (Tayebinik & Puteh, 2012). This has
revolutionised the way learning and teaching is enacted, particularly
in distance education. Emerging concepts such as online learning
or e-learning, which are largely used in the higher education arena,
have led to a flurry of comparative studies done on e-learning and
face-to-face learning environments (Northey et al., 2015; Southard,
Meddaug & Harris, 2015), students’ learning outcomes (Bernard
et al., 2014; Gonzilez-Gémez et al., 2016; Ryan et al., 2016), and
e-learning’s strengths and weaknesses (Wang, 2010).

E-learning environments do present some disadvantages, such as
inhibiting face-to-face communication and socialising among the
learners, resulting in the emergence of a new learning environment,
termed blended learning (Tayebinik & Puteh, 2012). Blended
learning combines concepts from both e-learning and the face-to-face
learning environment (Azizan, 2010). As a result, the application of
blended instruction among lecturers in higher education institutions
has quickly gathered pace as they believe varied delivery methods
would enhance students’ learning experiences and their learning
outcomes (Lim & Morris, 2009).

However, despite its possibilities, the main question remains how
ready students are for a blended learning model of instruction.
Students struggle to adapt to the change from traditional classrooms
to virtual classrooms (Sanchez-Gordon & Lujdn-Mora,2014), higher
education institutions lack the neccessary facilities and amenities,
such as high-speed internet connections (Panyajamorn et al., 2018),
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and students lack computer literacy skills and motivation (Garrison
& Anderson, 2003).

LITERATURE REVIEW
E-Learning

Electronic learning, or commonly known as e-learning, is among
the earliest applications of web-based technology (Azhari & Ming,
2015). E-learning is defined as the delivery of learning using
purely Internet and digital technology (Al-Busaidi, 2013). It uses a
computer and software programs for its learning process, and was
first designed for working adult students who were unable to receive
formal education as full-time students (Moore, Dickson-Deane &
Galyen, 2011).

Today, the functionality of e-learning has expanded to include all
types of students, regardless of whether they’re studying full time,
part time, or distance learners in higher education institutions
(Azhari & Ming, 2015). Since 2012, Massive Open Online Courses
(MOOCs) have been said to be the new form of e-learning for
millions of people, with a growing number of universities and
private organisations offering them worldwide (Margaryan,
Bianco & Littlejohn, 2015). MOOCs are now endorsed as a major
advancement in higher education.

In the Malaysian context, higher education institutions began
implementing e-learning in the late 1990s (Hussin, Bunyarit &
Hussein, 2009). At the time, there were execution issues such as
the lack of trained lecturers, facilities and infrastructures, students’
preparedness, and students’ resistance to adopt e-learning and the
Learning Management System (LMS) tools (Azhari & Ming, 2015).
Nonetheless, its demand continued to rise due to its capablity to
reach global audiences, and its unique functionality, accessibility
and flexibility in the long run (Azhari & Ming, 2015).

However, there are persistent concerns about the quality of e-learning
relative to a face-to-face learning environment (Panyajamorn et al.,
2018). Paechter and Maier (2010), in their study, found that Austrian
students still preferred face-to-face learning for communication
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purposes, and the preservation of interpersonal relations. Another
study by Orton-Johnson (2009) in the UK found that students did
not accept online materials, and preferred traditional text materials
as the medium for their education.

On the contrary, in Bernard et al.’s (2014) meta-study, students
in blended programmes achieved better results than students in
traditional classrooms. Similar results were found in other studies,
for example, Northey et al. (2015), Ryan et al. (2016), Southard,
Meddaug and Harris (2015), and Gonzdlez-Gémez et al. (2016).
In Malaysia, Lau and Shaikh (2012) found that students’ computer
and internet efficacy, and personal characteristics such as gender,
ethnicity, course year level and financial aid status resulted in a
significant difference in students’ e-learning readiness.

Blended Learning in Higher Education Institutions

As defined earlier, blended learning combines both online learning
and face-to-face instruction (Graham, 2013). Research on blended
learning has increased over the past decade, with much of the work
focused in tertiary education contexts (Halverson et al., 2012) due
to its transformative potential in education (Graham & Robison,
2007). Consequently, it is claimed that blended learning is “likely
to emerge as a predominant model of the future—and to become far
more common than either [online or face-to-face instruction] alone”
(Watson, 2008, p. 3).

In line with these educational developments, one of the main
initiatives of the Malaysian Ministry of Education under the
Malaysian Education Blueprint 2015-2025 (Higher Education) is
the use of Blended Learning (BL) as a conduit for transforming
existing pedagogy. “Blended learning models will become a staple
pedagogical approach in all HLIs [Higher Learning Institutions]. Key
initiatives include: Making online learning an integral component
of higher education and lifelong learning, requiring up to 70% of
programmes to use blended learning models” (Malaysian Education
Blueprint 2015-2025 (Higher Education): E-16).

Lending their support to the Ministry’s initiatives, Malaysian higher
education institutions are now required to integrate e-learning
systems, or better known as Learning Management Systems (LMS),
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in their courses and face-to-face instruction, creating a ‘blended
learning’ environment for their students (Tayebinik & Puteh, 2012).
The LMS software is a popular approach for planning, delivering,
and managing blended learning models of instruction in higher
education institutions (Martinez & Jagannathan, 2012). LMS, such
as Moodle and Blackboard, provide tools to enable communications
between lecturers and students online, track student activities, such
as assignment submissions, discussion management, group work,
and other administrative tools (Pellas & Kazanidis, 2015). Embi
et al. (2011) reported that the most widely used LMS components
in all Malaysian higher education institutions are communications,
followed by course delivery, productivity, content development, and
administration. However, only a few higher education institutions
had LMS features that encouraged students’ involvement, such as
group work, and portfolio.

Initial research into blended learning focused on defining the term,
and identifying the benefits and challenges it offers. As the research
field matured, the focus of research moved to student learning
outcomes, the interaction in these environments, and student
perceptions and experiences (Drysdale et al., 2013). Drysdale et al.
(2013) suggested that research on the readiness for blended learning
from the students’ point of view is a way to evaluate the success
and effectiveness of blended learning. Baldwin-Evans (2006), in the
same vein, supported the idea that, prior to even considering the
full implementation of the blended learning model of instruction,
assessing students’ readiness was of utmost importance.

Students’ Readiness for Blended Learning

Many researchers have reported on the benefits and advantages
of blended learning (Heidi & Neo, 2015; Doiron & Asselin, 2011;
Azizan, 2010). However, there are a few notable concerns as the
venture into blended learning intensifies. Students might struggle in
adapting to this initiative as they now must lead their own learning
process (Vaughan, 2007). Other students might find it difficult to
adjust to the online course structure (Tayebinik & Puteh, 2012).

In a study by MacKeogh (2003), only 12% of students opted for
e-learning, while 20% of the students preferred the traditional form
of learning. These results indicate that, even though students were
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advocates of technology, many of them were unwilling to forgo the
face-to-face learning experience. In another study, Howard (2009)
found that students in e-learning modules missed the face-to-face
interaction with their lecturers and other coursemates. Starenko
et al. (2007) found that students faced a great challenge working
with each other in an online environment. On the contrary, findings
by Lopez-Perez et al. (2011) found that tertiary students seemed
to prefer online learning as a complement to traditional modes of
classroom teaching.

While blended learning creates flexible learning for students, it’s
unclear in the literature on which aspects enable them to experience
maximum benefits. Different factors have been studied extensively
to determine students’ online learning experience (Shahnaz &
Hussain, 2016). For instance, Yukselturk and Bulut (2007) focused
on gender, age, motivational beliefs, and self-regulated learning.
Rhee et al. (2007) focused on technological readiness. Abbas et al.
(2011) explored the roles of technical infrastructure, organisational
factors (organisational rules and culture), and social readiness factors
(governmental rules, and administrative instructions).

Students’ readiness is another powerful factor in implementing
online learning successfully (Rasouli, Rahbania & Attaran, 2016;
Mosadegh, Kharazi & Bazargan, 2011). Readiness can be studied
by assessing students’ knowledge (George et al., 2014), technology
skills (Seraji & Yar Mohammadi, 2010; George et al., 2014; Rasouli,
Rahbania & Attaran, 2016), technology availability (Anene, Imam
& Odumuh, 2014; Rasouli, Rahbania & Attaran, 2016; Seraji, 2010),
self-directed learning (Chu & Tsai, 2009; Kaur, 2014), computer and
internet efficacy (Seraji, 2013; Kumar, 2017), and attitude (Hussein,
2010; George et al., 2014; El-Gayar, Moran & Hawkes, 2011;
Kumar, 2017) in e-learning.

While much is now known about online learning, there is still a lack
of research and rich descriptions on students’ readiness towards a
blended learning environment. The combination of both e-learning
and the face-to-face learning environments may result in student
disengagement in the blended learning model of instruction. Park
(2009) suggested that higher education institutions need to assess
their students’ readiness for blended learning for them to successfully
embrace the blended learning environment. Harris et al. (2009)
further reiterated this importance by highlighting the perspectives
of students as the most vital component. By reviewing the literature,
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students’ readiness for blended learning can be categorised into
six main factors: a) technology skills; b) technology usage; c)
technology availability; d) self-directed learning; e) computer and
internet efficacy, and f) students’ attitude towards blended learning.
Therefore, this study aimed to investigate students’ readiness for
blended learning, and specifically assess any significant differences
between students’ gender, age, ethnicity, field of study, and level of
education, and their readiness for blended learning.

RESEARCH QUESTIONS

Following the discussion on e-learning, blended learning in higher
education institutions, and students’ readiness for blended learning,
two research questions guide this paper:

(1)  What is the level of students’ readiness for blended learning in a
leading Malaysian higher education institution?

(2)  Are there any significant differences in students’ readiness for
blended learning based on gender, age, ethnicity, field of study, and
level of education?

METHODOLOGY
Participants

The research used a quantitative approach, where students’ blended
learning readiness was treated as a variable that can be measured by
a questionnaire. This study employed a cross-sectional quantitative
survey method. A sample of 235 undergraduate (64.21 %) and
131 postgraduate (35.79 %) students from various fields of study
were selected from a public higher education institution in Kuala
Lumpur, Malaysia. Convenience sampling technique was used,
where respondents were administered hard copy questionnaires by
the researchers personally, as well as an online survey administered
via the university’s student mailing list. The study was conducted in
November 2017. With regards to ethical consideration, the students’
consent to take part in this study was sought first before they
filled in the questionnaire. Participation was strictly voluntary and
anonymous. The demographic profile of the respondents is indicated
in Table 1.
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Table 1.

Demographic Profile of Respondents (N=366)

Demographics Respondents  Percentage (%)
Gender
Male 156 42.62
Female 210 57.38
Age
19 years and below 88 24.04
20-29 years 176 48.09
30-39 years 59 16.12
40-49 years 34 9.29
50-59 years 8 2.19
Over 59 years 1 0.27
Ethnicity
Malay 181 49.45
Chinese 95 25.96
Indian 36 9.84
Bumiputera 16 437
International 38 10.38
Level of Education
Undergraduate 235 64.21
Postgraduate 131 35.79
Field of study
Social sciences 186 50.82
Sciences 43 11.75
Engineering 50 13.66
Medicine 87 23.77
Instrumentation

A Blended Learning Readiness Engagement Questionnaire
(BLREQ) was developed to gauge students’ readiness for blended
learning in a public higher education institution in Kuala Lumpur,
Malaysia. The BLREQ contained five basic demographic questions
(i.e. age, gender, ethnicity, field of study, and level of education),
and 41 items in six dimensions which addressed various aspects of
students’ readiness for blended learning. The six dimensions, along
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with the respective number of items in the questionnaire are as
follows: technology skills (11 items), technology usage (8 items),
technology availability (4 items), self-directed learning (6 items),
computer and internet efficacy (8 items), and attitude (4 items).
A 4-point Likert-type scale ranging from strongly disagree (1) to
strongly agree (4) was provided as response options for all the items.
Only one response was allowed per item.

Prior to the actual data collection, a small-scale pilot test was
conducted with 30 students in a public higher education institution
in Kuala Lumpur, Malaysia to ensure the suitability of wordings,
formatting, and layout. These 30 students were excluded from the
mainstudy.ARasch measurement model software named WINSTEPS
version 3.73 was used to determine the validity and reliability of the
instrument. Through its calibration of item difficulties and person
abilities, the WINSTEPS software mathematically transformed
raw ordinal data (Likert-type data), based on frequency of response
which appeared as probability, to become logit (log odd unit) via the
logarithm function, which assesses the overall fit of the instrument
as well as person fit (Linacre, 2012; Bond & Fox, 2015).

Table 2 displays the internal reliability scores of the instrument
(source Appendix 3). These scores refer to the fit statistics or the
reliability indices reported in logit measures that determine the
overall quality of the BLREQ, and the psychometric properties of
the instrument.

Unidimensionality and Rating Scale Analysis

The BLREQ instrument had a good unidimensionality measure
(Appendix 1), where index of raw variance was above the standard
of 40% (Fisher, 2007). This means that the instrument can effectively
measure blended learning readiness. Rating scale analysis (Appendix
2) informed that the four rating scale given to respondents, from
strongly agree to strongly disagree, was easily understood with a
threshold rating scale of 1.4 to 5.0 (Fisher, 2007).

Person Reliability and Item Reliability
According to Table 2, the ‘real’ Person Reliability index (0.94)

indicates that the consistency of person responses was ‘very good’
(Sumintono & Widhiarso, 2014). This implies that the
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scale discriminates very well between persons. The same logic
of interpretation applies to the Item Reliability measures of 0.99,
which is also classified as ‘very good’ (ibid). This suggests that
the probability of persons responding to items were likely to be
high. High Item Reliability estimates also suggest that the items
defined the latent variable very well (Bond & Fox, 2015). As such,
the BLREQ may be regarded as a reliable instrument for use with
different groups of respondents.

Cronbach Alpha

The value of the Cronbach Alpha coefficient (0.97), according to
the Rasch Model computation, described the interaction between
the 366 persons and the 41 items. The reliability score of 0.97 is
classified as ‘very good’, as described under the instrument quality
criteria in Sumintono and Widhiarso (2014). This score suggests that
there was a high level of interaction between the persons and items.
An instrument having very good psychometric internal consistency
is considered a highly reliable instrument.

Person and Item Separation Index

Person Separation index is an estimate of how well the BLREQ can
distinguish between ‘Person abilities’ in terms of the latent trait.
The bigger the separation index, the more likely the respondents
will respond correctly to the items. On the other hand, the Item
Separation index indicates how wide spread the items are in defining
both the easy and difficult items (Boone et al., 2014). The wider the
spread, the better the fit. In this study, the Person Separation index
(4.00), and the Item Separation index (9.01), as shown in Table 2
below, clearly indicate the BLREQ’s good spread across the range
of respondents and items. These criteria endorse the BLREQ as a
fit and reliable instrument for identifying students’ readiness for
blended learning.

Table 2

Reliability of Person and Item

Mean Logit (SD) Separation Reliability Alpha Cronbach

Person 2.04 (1.67) 4.00 0.94 0.97
Item 0.00 (0.99) 9.01 0.99
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Data Analysis

For data analysis, SPSS version 25, and a Rasch model measurement
software, WINSTEPS version 3.73, were utilised in this study.
To examine students’ readiness for blended learning, descriptive
statistics, including mean and standard deviation scores, were
utilised. The mean score was in the form of logit scale rather than
Likert-scale, which was transformed from the raw data score.
Therefore, in terms of items, the bigger the logit score, the better
students’ readiness for blended learning.

Additionally, Differential Item Functioning (DIF) analysis was used
to identify responses based on students’ demographic profile (i.e.
age, gender, ethnicity, field of study, and level of education). DIF
analysis informs on the different types of responses based on the
grouping of demographic characteristics, and therefore is the most
suitable method of analysis for the study’s objectives.

RESULTS
Students’ Readiness for Blended Learning

Firstly, students’ readiness for blended learning was analysed. Overall
findings indicated that students were ready for the blended learning
model of instruction as the overall mean score of +2.32 logit (SD
= 1.79) was higher than zero logit. According to Table 3, among
the six dimensions of readiness for blended learning, students rated
highest on their technology skills, with a mean score of M = 3.63,
SD = 2.36, but lowest on self-directed learning, with mean score of
M = 1.25, SD = 1.55. The rest of the results on students’ readiness
for blended learning are summarised in Table 3.

Table 3

Results of Students’ Readiness for Blended Learning

Mean Std. Deviation
232 1.79
3.63 2.36

Readiness for Blended Learning (overall)
Technology Skills

(continued)
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Mean Std. Deviation

Attitude 2.59 2.32
Technology Availability 247 1.80
Computer and Internet Efficacy 238 1.93
Technology Usage 2.16 1.65
Self-directed Learning 1.25 1.55

Differences Between Students’ Demographic Factors and
Readiness for Blended Learning

Next, the differences between students’ age, gender, ethnicity, field
of study, and level of education, and their readiness for blended
learning were analysed using Differential Item Functioning (DIF)
analysis. The analysis for each of the five demographic factors
mentioned is described below.
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Note: 1 = 19 years and below, 2 = 20-29 years, 3 = 30-39 years, 4
= 40-49 years, 5 = 50-59 years Figure 1. Person DIF plot based on
Age

Figure 1 above shows the DIF plot according to the respondents’
age. In terms of students’ age, eight items were identified to have
significant differences according to a student’s age group. For item
RSDL1 ({ama highly independent learner),it was found that students
aged 30 years old and above were more independent learners than
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students aged 29 years old and below. Similarly, the result for item
RTU2 (I often use e-mail to communicate) indicated that students
aged 30 years old and above more predominantly used e-mails for
communication purposes compared to students aged 29 years old
and below. However, item RTA3 (I have speakers for courses with
video presentations) results indicated that students who were 50 to 59
years old were more likely to use speakers for their online learning.
Findings for item RTU4 (I often use social networking sites to share
information e.g. Facebook, Twitter, Instagram, Snapchat) were
rather obvious, as students 50 to 59 years old seldom used social
networking sites compared to younger students. Meanwhile, the
results for item RTUS (I often use instant messaging e.g. WhatsApp,
Viber, WeChat, Line, Telegram) indicated that students under 29
years old use instant messaging more frequently than students of
other age groups. Interestingly, the same age-group students felt
that other online activities, as indicated in item RSDLS5 (I am not
distracted by other online activities when learning online e.g.
Facebook, Gaming, Internet surfing), did not interfere with their
online learning. Students aged 29 years and below also used gadgets
more frequently to communicate, as indicated in item RTUS ({ often
use mobile technologies e.g. Smartphone, Tablet to communicate).
Lastly, for item BE4 (I do my assignments and submit it on time
online), students under 20 years of age were more likely to complete
and submit their assignments on time online compared to students
aged 50 years and above.
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Note: F = Female, M = Male Figure 2. Person DIF plot based on
Gender
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The above Figure 2 illustrates the results of the DIF items based on
gender. From the results, there were five items identified to have
significant differences according to students’ gender. For item RTY3
(I often use office software e.g. M.S. Word, PowerPoint, Excel),
female students were more likely to use Microsoft Office software,
and they also perceived themselves to be more skillful in it (RTS9:
I know how to use Presentation software e.g. M.S. PowerPoint)
compared to male students. Similarly, results for item RTU 8 (1 often
use mobile technologies e.g. Smartphone, Tablet to communicate)
indicated that female students used mobile gadgets more frequently
to communicate compared to male students. As for classroom
instruction, item RSDL3 (I do not need direct lectures to understand
materials), male students preferred lectures to understand learning
materials better compared to their female counterparts. However,
for item RCIE3 (I feel confident in posting questions in online
discussions), male students were more confident in asking questions
during online discussions compared to their female counterparts.

Kem

3.5

25 A A
: /AN /\ ==

15 & % —=—C

S NI/ AN/ \ -
B/ /A o
e v/ & /S \N | B
. ) Y \*\AK
o Ml \
-15 V/

Note: B = Bumiputera, C = Chinese, I = Indian, M = Malay, O =
International

Figure 3. Person DIF plot based on Ethnicity

There were eight items that had DIF based on ethnicity. The first one
is RTU2 (I often use e-mail to communicate) where it was found that
Bumiputera students from Sabah and Sarawak were less likely to use
e-mail to communicate compared to international students who used
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it more often. In terms of participation in blended learning instruction
(RAT?2: I am interested to participate in blended learning activities),
Chinese students were the less likely to participate compared to
students of other ethnicities. Results also showed that international
students enjoyed participating in blended learning instruction. Malay
students tended to prefer direct lectures more compared to students
of other ethnicities, as per item RSDL3 (I do not need direct lectures
to understand materials). Interestingly, Bumiputera students found
blended learning tools easy to use, as seen for Item RAT3 (I find
using blended learning technologies simple). Chinese students
tended to use social media to share information more compared to
all other ethnicities (RTU4: [ often use social networking sites to
share information e.g. Facebook, Twitter, Instagram, Snapchat).
Bumiputera students from Sabah and Sarawak rarely used online
learning software (RTU7: I often use learning management systems
e.g. Blackboard, Moodle), but they were more likely to use their
gadgets (RTUS: I often use mobile technologies e.g. Smartphone,
Tablet to communicate) compared to students of other ethnicities.
Finally, Indian students, for RTS11 (I know how to open several
applications at the same time and move easily between them), found
it more difficult to work simultaneously with multiple applications
compared to the others. The results for all the DIF items according
to ethnicity are summarised in Figure 3.

Item
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Note: A = Social Sciences, B = Sciences, C = Engineering, D =
Medicine

Figure 4. Person DIF plot based on Field of Study
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Referring to Figure 4, there were eight items that had DIF based on
students’ field of study. In terms of using e-mail to communicate
(RTU2: I often use e-mail to communicate), the social science
students used it more frequently compared to other students, and
preferred speakers for their courses with video presentations as in
item RTA3 (I have speakers for courses with video presentations).
Social science students were also more confident when they posted
questions in online discussions (RCIE3: [ feel confident in posting
questions in online discussions). As for RAT4 (I would recommend
blended learning as one of the alternatives for the traditional
teaching-learning approaches), social science students tended to
agree, but medical students tended to disagree. Interestingly, social
science students were more focused during online learning, as shown
for item RSDLS5 (I am not distracted by other online activities when
learning online e.g. Facebook, Gaming, Internet surfing), compared
to students in other fields of study. When responding to RCIES ({ feel
confident in performing the basic functions of Presentation software
e.g. MS PowerPoint), medical students were found to be slightly
less confident, whereas social science students felt that they were
more confident. Findings also showed that engineering students
used the LMS system more frequently compared to students in
other fields of study, as in the results for item RTU7 (I often use
learning management systems e.g. Blackboard, Moodle). When
dealing simultaneously with multiple applications (RTS11: I know
how to open several applications at the same time and move easily
between them), science students did not have much problem doing
so compared to students in other fields of study.
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Note: P = Postgraduate, U = Undergraduate

Figure 5. Person DIF plot based on Level of Education.
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According to students’ level of education, eight items recorded a
DIF, shown in Figure 5 above. Interestingly, basic functions of the
computer and laptop (RTS1: I know the basic functions of computer/
laptop and its peripherals like the printer, speaker, keyboard,
mouse etc.) were understood more easily by postgraduate students
compared to the undergraduates. When asked about their perception
of themselves as an independent learner (RSDL1: I am a highly
independent learner), postgraduate students felt that they were more
independent compared to undergraduate students. Postgraduate
students also used e-mail (RTU2:  often use e-mail to communicate),
and MS Office software (RTY3: I often use office software e.g. M..S.
Word, PowerPoint, Excel) more often compared to undergraduate
students. Regarding responses to RTU7 (I often use learning
management systems e.g. Blackboard, Moodle), both groups rarely
used these systems, while for RTUS ({ often use mobile technologies
e.g. Smartphone, Tablet to communicate.), undergraduate students
used mobile technologies slightly more compared to postgraduate
students. As for RTS11 (I know how to open several applications
at the same time and move easily between them), undergraduate
students could perform this better than postgraduate students.
Finally, undergraduate students used online platforms to complete
their assignments and submit them on time better than postgraduate
students (BE4: I do my assignments and submit it on time online).

DISCUSSION

This study aimed to investigate what the level of students’ readiness
for blended learning was, and specifically assess any significant
differences in students’ readiness for blended learning based on
gender, age, ethnicity, field of study, and level of education. The
outcomes of the findings showed that students at this particular higher
education institution were ready for e-learning, and had the required
technological skills. An explanation for the students possessing the
much-needed technological skills could be due to prior training on
information technology, and exposure to technological innovations
which made them tech-savvy. However, in the areas of technology
usage, technology availability, computer and internet efficacy, and
attitude, students required a few improvements. Students had a
low level of readiness in self-directed learning compared to other
dimensions, indicating that some work needs to be done within the
area of self-directed learning in order to make students ready for
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e-learning. The low rating on self-directed learning could be due to the
reason that students, in the context of a Malaysian higher education
institute, were not comfortable with e-learning, and preferred
traditional learning (Win & Wynn, 2015). Findings in this study
corroborated with the results of another study, where students in a
higher education institution rated average for self-directed learning,
aside from technology availability and skills (Rasouli, Rahbania
& Attaran, 2016). This indicates that universities should draw
elaborate plans to enhance students’ readiness in terms of indicators
such as technology usage, technology availability, computer and
internet efficacy, self-directed learning, and attitude. In an e-learning
environment, students need access to technological tools, software
and the internet, which enables them to be interested in engaging in
the blended learning model of instruction. This view was supported
by Aboderin (2015), who revealed that the barriers impinging on the
implementation of blended learning in developing countries were
internet connectivity, computer and software equipment.

The DIF analysis showed that there were differences in demographic
variables on students’ e-learning readiness. In terms of age, mature
students felt more independent compared to other age groups, such
as those below 29 years. Older students tended to use e-mail more
often, and were more likely to use speakers, whereas younger
students preferred headsets to listen to audio or sound while watching
videos. Students below 29 years of age were much more connected
to social media for instant messaging, and used mobile technologies
or gadgets compared to students between the ages of 30 to 59 years
old. The results of this study revealed that learners of all the age
groups did not experience disturbances by other online activities
while they engaged in online learning. Generally, younger students
were more comfortable with mobile technologies compared to older
students, as they are from a technology savvy generation.

In terms of gender, findings showed significant difference in five
items. These items indicated that females used mobile technologies
and gadgets, more often than males. This could be due to a higher
use of social networks among female students than male (Thorell,
Fridorff-Jens, Lassen, Lange & Kayser, 2015). Female students also
used Office software more often, especially when they perceived
themselves to be more skillful in using Microsoft PowerPoint than
males. Similarly, Ikolo and Okiy (2012) stated that more females
used Microsoft Word than males among clinical medical students.
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Previous findings also reported that males significantly differred
from females on the effectiveness of e-learning (Islam, Abdul
Rahim, Liang & Momtaz, 2011). Results of another study revealed
a significant mean difference in learning preferences based on
students’ gender (Lau & Shaikh, 2012). On the other hand, a study
conducted outside of Malaysia showed that male students were more
comfortable with technology, and preferred technology for learning
(Naresh, Reddy & Pricilda, 2016). However, a contrasting finding
showed that there was no significant difference between male and
female students in their readiness for e-learning (Rasouli, Rahbania
& Attaran, 2016). With regards to instruction, unlike female students,
male students preferred direct lecture; however, male students were
more confident in asking questions during online discussions. This
can be due to the fact that male students have more confidence in
using technology for learning than female students (Yau & Cheng,
2012). Additionally, male students may have a more positive belief
on relying on technology for interactive learning purposes, and are
more familiar with advanced tools. Some similar studies reported
that male students were more excited to participate in online
activities compared to female students (Win & Wynn, 2015), while
other studies showed that there was no significant difference between
gender, and computer self-efficacy, technical skills, and attitude
towards computers (Lau & Shaikh, 2012). Females using mobile
gadgets and Microsoft Office more often than males indicated that
they have a positive attitude and high motivation to use technology
(Yau & Cheng, 2012).

In terms of ethnicity, findings of this study revealed that international
students participated more actively in blended learning activities,
whereas Chinese students were the least likely of all the ethnicities.
This finding is supported by other studies reporting the significant
difference in learning preference and attitude towards computers
based on ethnicity (Lau & Shaikh, 2012). International students
also used e-mail more often to communicate. However, Bumiputera
students from Sabah and Sarawak were less likely to use e-mail to
communicate. Additionally, students from Sabah and Sarawak used
online learning software rarely although they used their gadgets
more often. Chinese students tended to use social media to share
information more compared to other ethnic groups, and Indian
students used it the least. Moreover, Indian students also found it
more difficult to use multiple applications or multi-window screens
simultaneously in a blended learning environment. These findings
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contrast with the findings of Islam et al. (2011), who claimed that
race did not have any influence on e-learning effectiveness.

In terms of the field of study, social science students preferred using
e-mail to communicate, while medical students preferred it the least.
Social science students were also more confident when they posted
questions in online discussions, and they recommended blended
learning as one of the alternatives for the traditional approach to
instruction. Interestingly, social science students were also more
focused during online learning. Unfortunately, medical students were
slightly less confident in using presentation software like PowerPoint
compared to the social science students. Nevertheless, this finding
does not mean that medical students lack confidence as a different
study indicated that they have extremely good familiarity and skills
with MS PowerPoint (Robabi & Arbabisarjou, 2015). When dealing
with a multi-window screen situation, science students did not face
any problems compared to other groups of students. In contrast,
social science students had the poorest technical skills to deal with
a multi-window screen situation. A study showed similar findings
where science students were more comfortable using technology for
learning while arts students did not prefer this method of learning
(Rasouli,Rahbania & Attaran, 2016). Science students using different
types of technological devices during their practical experiments,
and the inclusion of students studying information technology in
the category could possibly be the reason for science students being
more comfortable with using technology compared to those in the
social sciences. Yet, there were studies which reported that courses
or fields of study did not have a significant difference in students’
readiness (Rasouli, Rahbania & Attaran, 2016).

In terms of level of education, postgraduate students easily
understood the basic functions of a computer and laptop, and they
were more independent learners compared to undergraduate students.
Postgraduate students also used e-mail often to communicate, and
they were the group of students who always used MS Office software.
Interestingly, they preferred blended learning as an alternative
to the typical teaching and learning approach more compared to
undergraduate students. It can be interpreted here that postgraduate
students have a higher computer literacy in understanding and
utilising information technology, and they are more mature and
independent learners.
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These findings were similar to some findings that reported
that postgraduate students had a higher level of readiness than
undergraduate students (Rasouli, Rahbania & Attaran, 2016), and
students with a higher level of education tended to be more computer
literate and ready to use technology in their learning (Islam et al.,
2011). However, further findings in this study showed that both
postgraduate and undergraduate students rarely used online learning,
but undergraduate students used it more compared to postgraduate
students. The researchers assume that the findings are very much
relevant to the implementation of blended learning across different
courses as more undergraduate programmes offer blended learning
courses than postgraduate programmes. This inference is supported
by Salim et al. (2018), where in a medicine postgraduate course,
implementation of blended learning is scarce, and most of the
implementations are at the undergraduate level. More importantly,
undergraduate students were more likely to have a better experience
with different types of online learning activities (Farley et al.,
2015).

CONCLUSION

The implementation of blended learning became inevitable in the
teaching and learning process of universities, where one would
“redefine higher education institutions as being learning centered,
and facilitate a higher learning experience” (Garrison & Kanuka,
2004, p. 104). However, the e-learning readiness of students must be
taken into consideration in the movement towards a blended learning
model of instruction. It would be unwise for universities to impose
a blended learning environment on students without first identifying
their readiness and needs.

The findings of this study revealed a moderate level of e-learning
readiness, which suggests the importance of making students aware
of the technology in e-learning, and the availability of technological
resources. The DIF analysis showed that there was a significant
difference based on demographic variables such as age, gender,
ethnicity, field of study, and level of education towards students’
readiness for e-learning.

However, this study has its limitations as well. Firstly, the study
concentrated only on one public higher education institution in
Kuala Lumpur, Malaysia. Therefore, future studies should include
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public higher education institutions, while also considering both the
students’ and lecturers’ perspectives. Secondly, the current study
is limited to a quantitative cross-sectional research design, where
data were collected from 235 undergraduate and 131 postgraduate
students from various fields of study. As such, future studies could
involve larger sample sizes to ensure the data are presentable and
generalisable. Furthermore, interviews are needed to explore further
the possible reasons to explain such findings.

In consideration of these findings, higher education institutions
should have a re-prioritisation of fund allocations towards identifying
students’ characteristics, and their readiness for a blended learning
environment. Future blended learning research may look more
specifically into how pedagogy and course designs affect students’
current engagement in a blended learning model of instruction.
Besides that, what specific blended learning strategies are most
effective for different subjects or fields of study, and the various
learner types would be valuable areas for exploration. In addition,
support systems and training programmes need to be in place to
ease the transitional process from traditional methods to a blended
learning model of instruction (Rasouli, Rahbania & Attaran, 2016).
Instructors must know how to be facilitators of learning, assessors
of student competencies, and advocates of self-explored learning
(Kumar, 2017).
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Appendix 1. Unidimensionality

Table of STANDARDIZED RESIDUAL variance (in Eigenvalue units)
-- Empirical -- Modeled

Total raw variance in observations = 1050 100.0% 100.0%
Raw variance explained by measures = 480 45.7% 47.2%
Raw variance explained by persons = 238 22.7% 23.4%
Raw Variance explained by items = 242 23.1% 23.8%
Raw unexplained variance (total) = 570 543% 100.0% 52.8%
Unexplned variance in 1st contrast = 9.5 9.1% 16.7%
Unexplned variance in 2nd contrast = 4.3 4.1% 7.6%
Unexplned variance in 3rd contrast = 2.6 2.4% 4.5%
Unexplned variance in 4th contrast = 2.1 2.0% 3.7%
Unexplned variance in 5th contrast = 1.8 1.7% 3.1%
Appendix 2. Rating Scale Analysis
SUMMARY OF CATEGORY STRUCTURE. Model="R"
| CATEGORY  OBSERVED|OBSVD SAMPLE|INFIT OUTFIT|| ANDRICH |CATEGORY |
| LABEL SCORE COUNT %|AVRGE EXPECT| MNSQ MNSQ||THRESHOLD| MEASURE|
| === o oo R T it
| 1 1 558 3| -.79 -1.38| 1.48 1.92|| NONE |( -3.15)| 1
| 2 2 2450 12| .32 .26] 1.09 1.21]| -1.90 | -1.21 | 2
| 3 3 9126 44| 1.34 1.48] .92 .81|]| -.46 | 1.00 | 3
| 4 4 8728 42| 3.23 3.13] .90 .92||  2.36 |C 3.50)| 4
CATEGORY PROBABILITIES: MODES - Structure measures at intersections
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I | 11 333333333 4 |
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Y | 1 3 33 4 |
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R | 22 13 22 44 33 |
E | 22 1% 22 4 33 |
s + 222 331 22 44 33 +
P |22 33 11 44%2 3
0 |22 333 111 444 222 |
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Appendix 3. Summary Statistics

SUMMARY OF 3688 MEASURED {EXTREME AMD MON-EXTREME) Parson

| TOTAL MODEL IMFIT QUTFIT |
| SCORE COUNT MEASURE  ERROR MMSQ  ZSTD MMSQ  ZSTD |
| |
| MEAN 1849 57.a Iad rl:] |
| 5.0 4.7 .a 1.57 2 |
| Max. 25.4 57.4 8.45 1.83 |
| MIN. &al.a 57.a T @ 28 -5.4 14 -5.4 |
T O T |
| REAL RMSE .44 TRUE 5D 1.62 SEPARATION 4.88 Porson RELIABILITY .94

|
|MODEL RMSE _38& TRUE 5D 1.62 SEPARATION 4.28 Parson RELIASILITY a5 |
| 5.E. OF Parsan MEAM = .89 |

Parsan RAlW SCORE-TO-MEASURE CORRELATICN = 493
CRONBACH ALPHA (KR-28) Person Rl SCORE "TEST™ RELLABILITY = .97

SUMMARY OF 41 MEASURED {MOM-EXTREME) Item

| TOTAL MODEL INFIT GUTFIT |
| SCORE COUNT MEASURE  ERRCR MMSQ  ZSTD MNSQ  ZSTD |

_____________________________________________________________________________ |
| ME&N 168411 321.8 8@ ] _ag -3 1.4 3
| 5.0 a7.7 a -1 a1 _ 3.4 4z 3.8 |
| pax . 1197.4 321.9 248 .13 2.88 9.9  2.39 9.9 |
| MIM. T49.@ 321.8 -1.89 .89 58  -5.5 2 4.2 |
U |
| REAL RMSE .11 TRUE 5D .98 SEPARATION 9.81 Itam  RELLABILITY .99

|
|MODEL RMSE 1@ TRUE 5O (0% SEPARATION ©.43 Ttam  RELIARILITY .99 |
| 5.E. OF Item MEAMN = .13 |



