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Abstract

Institutions of higher education are implementing Blended Learning (BL) approaches to
supplement traditional courses in enhancing students’ learning experiences. However,
only fewer studies have examined BL acceptance based on the determinants that influence
students’ perception towards BL integration in improving learning performance. Accord-
ingly, this study employs the theory of Technology Acceptance Model (TAM) and Infor-
mation System (IS) success model to develop a model to examine the determinants that
influence students’ perception towards BL integration and acceptance as a mode of study
to improve learning performance. Survey questionnaire was designed, and data was gath-
ered from 1169 students to empirically validate the designed model. Accordingly, Partial
Least Square-Structural Equation Modeling (PLS-SEM) was applied to analyze the sur-
vey data. The results suggest that system quality, information quality, and service quality
significantly impact students’ acceptance of BL. Moreover, results reveal that perceived
usefulness of BL, perceived ease of use of BL, attitude towards using BL, intention to use
BL, and actual use of BL were proven to be key determinants that should be considered in
improving students’ acceptance of BL. Additionally, results indicate that students’ accept-
ance of BL significantly influences learning performance. Implications from this study pro-
vide insights on how institutions can improve students’ integration of BL initiatives in both
physical and digital learning environments.
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1 Introduction

In today’s world, the conventional teaching method is only beneficial to some extent in
improving learning. Collaboration, interaction, and teamwork are essential to achieve an
effective learning environment (Wong et al., 2014). In order to address this, institutions
of higher education all around the world are required to deploy engaging and innova-
tive approaches to improve the motivation and learning satisfaction of their students
(Aguti et al., 2014). To address this, institutions of higher education around the world are
required to deploy innovative approaches to improve students learning (Anthony et al.,
2019). Accordingly, universities, colleges, and polytechnics are now utilizing Information
and Communications Technology (ICT) based learning such as Blended Learning (BL)
approach to deliver curriculum content. BL has been growing in reputation and demand
and has emerged as a common approach adopted in institutions. BL entails the combina-
tion of conventional Face-to-Face (F2F) teaching and digital teaching and has presently
been implemented in institutions as it has the advantages of both conventional and digital
delivery approach (Antwi-Boampong & Bokolo, 2021; Yeou, 2016).

Findings from recent studies (Baragash & Al-Samarraie, 2018) suggest that the integra-
tion of BL method improves learners’ engagement and understanding as it forms positive
impact on learners’ perceptions regarding the learning environment. In fact, Graham et al.
(2013) state that BL will become the new course delivery model that employs different
media resources to strengthen the interaction among students. Currently, BL implemen-
tation is a growing trend for lecturers and students in Malaysia institutes because of the
usefulness of BL as an alternative educational method. But at the moment, prior research
investigated the deployment of BL by comparing the conventional educational and fully
digital mode in relation to learners’ accomplishment. However, very few studies studied
learners’ acceptance and integration of BL approach in improving learning performance in
Malaysian context.

Thus, there is a need for research to investigate the determinants that impacts the per-
ception of students towards BL integration (Anthony et al., 2019). Moreover, Anthony
et al. (2019) stated that there are limited studies that explored BL integration, where such
studies are important for assessing the impact of BL on students learning performance
(Anthony Jnr, 2021; Bouilheres et al., 2020; Ghazal et al., 2018). Similarly, Isa et al. (2015)
mentioned that the level of students’ perception and acceptance for self-directed learners
for adoption in BL environment is still lacking and less understood. Thus, there is a need
for research to assess the factors that influence the perception of students towards BL inte-
gration (Aguti et al., 2014). Given the above insights, it is apparent that there is need to
investigate current BL approach integrated in institutions to improve learning performance
(Baragash & Al-Samarraie, 2018; Kundu et al., 2021), and examine the determinants that
influence student’s perception towards BL acceptance. Therefore, based on the aforemen-
tioned discussions, the objectives of the present study are as follows:

To identify how BL approach integrated by students can be enhanced.
To investigate the determinants that influence student perception towards BL accept-
ance.

e To explore how student learning performance can be improved in BL environment.

To achieve the following objectives, this study examines how BL initiatives influ-
ences students’ learning performance and also investigate the determinants that influence
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students’ perception in accepting BL environment as a learning approach in institutions
of higher education as suggested by Ekawati et al. (2017). Therefore, this study aims to
investigate the determinants that influence student perception towards BL acceptance and
to identify how learning performance can be enhanced via BL integration. To achieve
the following objective, this research develops a model based on Technology Acceptance
Model (TAM) and Information Systems (IS) success model to examine students’ percep-
tion towards the acceptance of BL and the integration of BL initiatives on students’ learn-
ing performance. The remainder of the paper is structured as follows. Section 2 is the liter-
ature review. Section 3 is the model and hypotheses development, and Sect. 4 describes the
research methodology. Section 5 is the results and discussion, Sect. 6 is the implications of
study, and Sect. 7 is the conclusion.

2 Literature Review
2.1 Overview of Blended Learning and Hybrid Learning

The significance of ICT for education is increasing as the year progresses for institutions.
As such digital learning platforms are being adopted such as MOOC as suggested in the
literature (Cheng et al., 2017; Liu et al., 2018) to facilitate online learning by employing
(e.g., Small Private Online Course (SPOCs)) to improve learning. Learning has mostly
been traditionally linked with face-to-face (F2F) presence of classrooms, pen-and-paper,
textbooks, physical teachers, and examinations (Anthony et al., 2022). However, ICT has
rapidly transformed learning by supporting teaching using various technologies. An inte-
gration of ICT through internet-enabled tools such as Blackboard with methods such as
on-campus classroom is referred to as blended learning (Bokolo Jr et al., 2020; Gaol &
Hutagalung, 2020; Monk et al., 2020). Academics such as Lothridge et al. (2016) recom-
mends that a successful delivery of BL encompasses of 80% online learning followed by
20% classroom instruction that relates to online content.

Additionally, BL. moves the focus from teaching centric to learning based which support
students to become more engaged in the educational process and more interested and, as a
result, it improves their perseverance and commitment (Aguti et al., 2014; Sari & Karsen,
2016). Thus, in universities, colleges, and polytechnics BL integration usually involves
F2F and other corresponding online learning delivery methods. Normally, students attend
traditional lecturer-directed F2F classes with computer mediated tools to create a BL envi-
ronment in gaining experiences and also promote learners’ learning success and engage-
ment (Baragash & Al-Samarraie, 2018). Moreover, BL provide motivating and meaning-
ful learning through different asynchronous and synchronous teaching strategies such as
forums, social networking, live chats, webinars, blog, etc. that provides more opportuni-
ties for reflection and feedback from students (Dakduk et al., 2018; Vanslambrouck et al.,
2019).

According to Baragash and Al-Samarraie (2018) BL initiatives integrated in institutions
will result to different learning outcomes. However, research on the outcomes on students’
learning performance, particularly in integrating synchronous and asynchronous blended
initiatives, have not been adequately researched. Thus, it is assumed that learners’ percep-
tion to accept integrating BL and its impact on their learning performance in the context
of institutions of higher education has not been sufficiently investigated. Correspondingly,
inadequate attention has been paid to students’ attitude and intention to accept certain BL
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delivery modes (Baragash & Al-Samarraie, 2018; Ghazal et al., 2018). Correspondingly,
Anthony et al. (2019) maintains that online learning in BL approach should be not less than
20% nor more than 79%. Accordingly, Fig. 1 illustrates information about BL approach
required to understand F2F and online components for BL integration.

Figure 1 depicts F2F and online learning activities. Online activities comprise of learn-
ing resources such as reference material, reading materials, discussion forum, simulations,
wordbook, message board, web links, tutorials, quizzes, online writing tool, etc. (Anthony
et al., 2019). On the other hand, physical teaching entails laboratory activities, discussions,
individual/group, lectures, presentation, and assessment skill practices carried out for the
teacher to investigate the educational performance of the learners.

2.2 Background of TAM and IS Success Model
2.2.1 Overview of TAM

To examine the determinants that influence users’ acceptance of technology, researchers
such as Yeou (2016); Ghazal et al. (2018) employ theories and models from social psy-
chology and Information Systems (IS). Among these theories employed is the Technology
Acceptance Model (TAM) designed by Davis (1989), Theory of Planned Behaviour (TPB)
founded by Ajzen and Fishbein (1980); Fishbein and Ajzen (1975), and Unified Theory
of Acceptance and Use of Technology (UTAUT) developed by Venkatesh et al. (2003).
These theories are the most extensively adopted in investigating technology acceptance in
educational domain. However, TAM is the most adopted theory employed to examine BL
acceptance (Mohammadi, 2015), because TAM is precisely proposed for predicting and
describing user acceptance of a particular technology (Ghazal et al., 2018). TAM was pro-
posed from the Theory of Reasoned Action (TRA) by Ajzen and Fishbein (1980) by Davis
(1989) to investigate users’ acceptance of deployed IS. TAM main construct comprises of
perceived ease of use, perceived usefulness, attitude towards use, behavior intention to use,
and actual system use which impacts users’ acceptance of technology (Teo, 2019).

Face-to-Face (F2F) Activities Online Activities

Class rooom lectures Individual learning activities
Individual/group discussions Collaborative learning activities
Laboratory activities Web based trainning & webcast

Presentation activities Online tutorial, blog, & chat rooms

Student-student interaction Discussion board activities

Student-lecturer interaction Recorded lectures & videos
_ Student assessment & feedbacks | Online assessment & feedbacks

Hur‘nan Technology
Mediated Mediated

Blended Learning
(F2F+Online)

Fig.1 Blended learning activities adapted from Jnr (2021)
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2.2.2 Background of Information Systems Success Model

The information system success model was first designed by Delone and McLean in the
year 1992 to explore information system success (DeLone & McLean, 2003). The model
was revised and improved in 2003 to carter for the changing role of IS (Lin & Wang,
2012). Accordingly, the extended IS success model comprised of information quality, sys-
tem quality, service quality, intention to use, user satisfaction, and net benefits as the main
constructs (DeLone & McLean, 2003; Hsu, 2023). The information system success model
is one of the most employed models to examine success of IS adoption (Hassanzadeh et al.,
2012). Similarly, since BL approaches are specific type of IS, the IS success model can
be employed for evaluating the success of BL integration in this research as previously
employed by prior BL studies (Al-Busaidi, 2012; Ghazal et al., 2018; Hassanzadeh et al.,
2012; Lin & Wang, 2012; Mohammadi, 2015; Ozkan & Koseler, 2009; Tahar et al., 2013).

However, student perception and support for accepting BL approaches for learning is
still lacking irrespective of the increasing number of innovative approaches employed in
BL environments (Anthony Jnr et al., 2023; Ismail et al., 2018). Previous studies (Ahmed,
2010; Al-Busaidi, 2012; Al-Rahmi et al., 2018; Fisher et al., 2018; Ghazal et al., 2017,
2018; Gong et al., 2004; Hassanzadeh et al., 2012; Isa et al., 2015; Ismail et al., 2018;
Lin & Wang, 2012; Mohammadi, 2015; Ozkan & Koseler, 2009; Padilla-MeléNdez et al.,
2013; Tahar et al., 2013; Teo, 2019; Tselios et al., 2011; Yeou, 2016) employed TAM and/
or IS success model to investigate the relationship between variables that influence stu-
dents use of BL.

Notwithstanding of these studies, there are fewer research that explore the variables
contributes to the enhancing learners’ learning performance (Ghazal et al., 2018; Konig
et al., 2023). As need for BL approaches by institutions continue to expand, it is important
to identify the influential determinants related to learners’ perceptions of BL integration
and BL acceptance. This is because the outcome of BL integration relies on its sustained
usage and satisfaction of students. Thus, it is essential to investigate the significant deter-
minants vital for supporting learning (Ghazal et al., 2018). Therefore, empirical research
is needed to clearly explore how certain variables can promote students’ mindset of BL.
Consequently, this study designs a model founded on TAM and IS success model similar
to prior studies (Al-Busaidi, 2012; Ghazal et al., 2018) to present a model to examine the
determinants that influence students’ perception towards BL acceptance and BL integration
as a mode of study to improve learning performance.

2.3 Related Works

The significance of ICT for education is increasing as the year progresses for institutions.
However, student perception and support for accepting BL approaches for learning is still
lacking irrespective of the increasing number of innovative approaches employed in BL
environments (Ismail et al., 2018). This sub-section reviews prior studies that employed
TAM and IS success model to examine BL acceptance in institutions of higher education.
The selected studies are presented in Table 1.

Table 1 indicates that previous studies (Gong et al., 2004; Ozkan & Koseler, 2009;
Ahmed, 2010; Tselios et al., 2011; Al-Busaidi, 2012; Hassanzadeh et al., 2012; Lin &
Wang, 2012; Tahar et al., 2013; Padilla-MeléNdez et al., 2013; Isa et al., 2015; Moham-
madi, 2015; Yeou, 2016; Ghazal et al., 2017, 2018; Al-Rahmi et al., 2018; Fisher et al.,
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Examining Blended Learning Adoption Towards Improving Learning...

2018; Ismail et al., 2018; Teo, 2019) employed TAM and/or IS success model to investi-
gate the relationship between variables that influence students acceptance of BL. Regard-
less of these observations, little is still known about how these variables contributes to
the improving students’ learning performance (Ghazal et al., 2018). As demands for BL
approaches by institutions continue to expand, it is important to identify the influential
determinants related to students’ perceptions of BL integration and BL acceptance. This
is because the outcome of BL integration relies on its sustained usage and satisfaction of
students. Thus, it is important to investigate the relevant determinants vital for promoting
learning (Ghazal et al., 2018). Therefore, empirical evidence is required to clearly show
how certain variables can contribute to improve students’ acceptance of BL. Hence, this
study fills the gap in knowledge by developing a model grounded by TAM and IS success
model similar to prior studies (Al-Busaidi, 2012; Ghazal et al., 2018) to develop a model
to examine the determinants that influence students’ perception towards BL acceptance and
BL integration as a mode of study to improve learning performance.

2.3.1 Evolution and Impact of BL in Malaysia Institutions of Higher Education

Over the years institutions of higher education in Malaysia have improved based on the
Malaysian Education Blueprint for Higher Education (MEBHE) (2015-2025) which aims
for Malaysia institutions to cultivate innovative and creative use of ICT for improving tech-
nological advancement strategy which aims for the country to fully infuse ICT to improve
teaching and learning in all universities, colleges, and polytechnics by 2025. Thus, BL is
integrated based on the MEBHE (2015-2025) which overall mission for Malaysia uni-
versities, colleges, and polytechnics is to cultivate innovative and creative use of ICT for
improving teaching and learning environment, improving skills and knowledge of peda-
gogical curriculum for the deployment of ICT in teaching and learning, implementing
and extending digital education resources and, lastly promoting collaborative partnerships
among educational expert groups (Brahim & Mohamad, 2018). This study was envisioned
to provide a clearer guide on how institutions of higher education in Malaysia and beyond
can achieve system quality, information quality, service quality in their current BL environ-
ment. Thus, the target of MEBHE termed globalized online learning aims to leverage on
technology mediated learning as a medium to improve the access and quality of education
(Ghazali & Nordin, 2018).

3 Model and Hypotheses Development

In this section, the derived variables and associated hypotheses are presented to achieve the
objective stated in the introduction section of this paper.

3.1 Enhancement of BL Approach Integrated by Students
This sub-section aims to identify how BL approach integrated by students can be enhanced

based on BL quality, information quality, and service quality derived from IS success
model.
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3.1.1 BL Quality

BL quality refers to characteristics, technical success, accuracy, and efficiency of BL
in facilitating F2F and online learning (Mohammadi, 2015). BL quality measures the
adaptability, usability, reliability, response time, and availability of both F2F and online
learning integrated to support learning (Jor et al., 2020; Urbach & Miiller, 2012). Find-
ings from prior works (Ghazal et al., 2018) revealed that BL quality positively influence
the acceptance of e-learning systems and F2F teaching provided by the lecturer. Respec-
tively, Ghazal et al. (2018) mention that if students perceive that BL approach provides
F2F and online learning activities that are useful, these may influence their acceptance.
Moreover, Lin and Wang (2012) state that the quality of BL entails its approach ability
to provide students’ access to both F2F and online educational resources.

3.1.2 Information Quality

Information quality refers to the quality of course content resources and information
delivered through BL approaches to improve learning. The information quality of any
BL approach should be accessibility, completeness, accuracy, understandability, suffi-
cient to students. Thus, information quality is essential for learners in order to access
accurate and precise curriculum resources regarding taught blended courses (Jnr &
Noel, 2021; Tahar et al., 2013). Findings from Ghazal et al. (2018) confirm that infor-
mation quality significantly influences the actual use of e-learning system and learn-
ing satisfaction. Likewise, Mohammadi (2015) confirm the role of information quality
in assessing the suitability of BL environments, which influence the acceptance of BL
by students. Moreover, Ghazal et al. (2018) states that if BL offers learners with well-
designed F2F courses and suitable online contents then BL will be considered as easy
and simple to students.

3.1.3 Service Quality

Service quality entails the quality of educational and services support provided to stu-
dents who integrate BL approaches for learning (Jnr, 2021; Lin & Wang, 2012), based
on the availability and reliability of offline and online technical support (Tahar et al.,
2013). It is simply the support that students receive from IT support staffs on how to
use BL approaches (Hassanzadeh et al., 2012; Urbach & Miiller, 2012). Further results
from Hassanzadeh et al. (2012); Mohammadi (2015); Ghazal et al. (2018) report that
the technical support and guidance provided influence learners’ acceptance of BL.
Based on these observations the following hypothesis is proposed;

H1 System quality, information quality, and service quality will positively influence per-
ceived usefulness of BL.

H2 System quality, information quality, and service quality will positively influence per-
ceived ease of use of BL.
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3.1.4 Determinants that Influence Student Perception towards BL Acceptance

This sub-section aims to investigate the determinants that influence student perception
towards BL acceptance. The derived determinants from TAM theory includes perceived
usefulness of BL, perceived ease of use of BL, intention to use BL, attitude towards use
of BL, and actual BL use.

3.1.5 Perceived Usefulness of BL

Perceived usefulness refers to the students’ perception that BL approach will be useful
in improving learning (Ghazal et al., 2018). Moreover, prior BL research (Mohammadi,
2015; Padilla-MeléNdez et al., 2013) confirm that perceived usefulness is a critical fac-
tor that predicts the use and acceptance of BL. Based on the aforementioned observa-
tions, the following hypotheses were constructed;

H3 Perceived usefulness of BL will positively influence students’ attitude towards using
BL.

H4 Perceived usefulness of BL will positively influence students’ intention to use BL.

3.1.6 Perceived Ease of Use of BL

This variable entails the extent to which students trusts that using BL is easy to use or
require less effort to use (Ghazal et al., 2018; Jr et al., 2021). Thus, learners would be
more willing to accept BL if they observe that F2F and online learning can be easily
integrated. Findings from Al-Busaidi (2012) suggest that perceived ease of use has a
positive influence on student’s acceptance to use BL. Therefore, this study proposes the
following hypotheses:

H5 Perceived ease of use of BL will positively influence perceived usefulness of BL.

H6 Perceived ease of use of BL will positively influence students’ attitude towards using
BL.

H7 Perceived ease of use of BL will positively influence students’ intention to use BL.

3.1.7 Attitude towards Use of BL

Attitude refers to students positive/negative appraising opinions about implementing a
certain behavior (Anthony Jr, 2019; Teo, 2019). Thus, students’ attitude towards using
BL is an essential determinant that influences their acceptance to use BL (Ghazal et al.,
2018; Yeou, 2016). Findings from Teo (2019) state that learners who have encouraging
attitudes toward IT usage for learning are more willing to use BL approach. Thus, this
study hypothesized the following:
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H8 Students’ attitude towards using BL will positively influence their intention to use BL.

3.1.8 Intention to Use BL

In this research intention is defined as the prospect that student will use BL. (Mohammadi,
2015). Moreover, intention to use relates to the decision and interest of learners to utilize
BL before they in fact utilize it and it’s primarily projected to happen in the future (Hassan-
zadeh et al., 2012). Moreover, Teo (2019) argue that when students integrate BL because
it’s useful, it leads to a immediate impact on learners intention to use BL. Based on this,
the following hypothesis is formed:

H9 Students’ intention to use BL will positively influence their actual BL use.

3.1.9 Actual Use

Actual use refers to the degree of cognitive impulsiveness of student interactions with BL
initiatives. This can be achieved by introducing students to how F2F and online learning
can be integrated to improve learning (Padilla-MeléNdez et al., 2013). Additionally, actual
use is considered influenced by the intrinsic belief of the learner which is centered on prior
experiences with BL environment (Teo, 2019). Thus, the following hypothesis is formed
based on the proceeding discussions. Thus, the following hypothesis is formed;

H10 System quality, information quality, and service quality will positively influence
actual BL use.

3.1.10 Student Learning Performance Improvement

Performance in learning is used to measure the effectiveness of students learning (Moham-
madi, 2015). Thus, learning performance in a course indicates the extent to which the stu-
dents have gained and applied the acquired knowledge to achieve the subject’s learning
outcomes as specified by the lecturer’s final assessment or exam grade (Fisher et al., 2018;
Tahar et al., 2013). Accordingly, findings from Mohammadi (2015) indicate that perceived
ease of use, perceived usefulness, students’ intentions, and actual use significantly influ-
ence the final grades of student. Thus, this study proposes the following hypotheses:

[ HI12

IS Success Model for TAM Model for BL Acceptance
BL Integration
8 H1 Perceived
System Usefulness of BL H4
Quality \
- H3 Ho
Informénon Attitude toward | Hg Intention to Actual BL H11 Learning
Quality H5 Using BL > UseBL [ Use [ Performance
H6
Service / H10
Quality H2 Perceived Ease H7
of Use of BL

Fig.2 Designed model
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H11 Actual BL use will positively influence students’ learning performance.

H12 System quality, information quality, and service quality will positively influence stu-
dents’ learning performance.

Based on the derived hypotheses grounded on TAM and IS success model a model is
designed as depicted in Fig. 2. The designed model aims to explore the determinants that
influence student perception towards BL acceptance and to identify how learning perfor-
mance can be enhanced via BL integration.

Figure 2 presents the designed model which comprises of variables from TAM and
IS success model which are employed to examine students’ intention to use BL and their
actual use of BL which eventually assess the academic performance of the students.

4 Research Methodology

This research adopts a quantitative research approach and data is gathered from Malaysia
polytechnics, colleges, and universities that employ BL methodologies.

4.1 Study Context

The selected institutions integrate similar BL approaches in their educational procedure
(hybrid face to face and digital based learning). The BL courses in the selected institutions
ranges from 30% F2F to about 70% online learning in virtual classes. Moreover, each of
the selected institutions currently integrates Learning Management Systems (LMS) such as
Moodle as their official e-learning platforms. Therefore, the target sample for this research
included students registered in blended courses. The students were selected due to their
familiarity and experience with blended settings (both face to face and digital based learn-
ing). For ethical consideration the first section of the questionnaire specifies an introduc-
tion of the research study and permission was collected from the participants to voluntary
participate in the study. In this study only the needed information was collected from the
participants. Moreover, no personal data was collected from the respondents that can dis-
close the identity of the respondents and all data was securely stored offline.

4.2 Participants

The data were gathered through an online survey questionnaire as data collection instru-
ment via “Lime survey platform”. The questionnaire instrument was developed in English
language by experts to improve the validity of the instrument to confirm the accuracy of the
instrument (see Table 6 in appendix). Then the tool was deployed in real time and access
to the questionnaire was mailed to respondents for pre-testing testing. Next, pre-test was
implemented, and data was gathered from 59 learners to assess if the students understand
the questions and test the reliability and validity of questionnaires instruments. Findings
from the pre-test showed that the Cronbach’s alpha value is greater than 0.7. Later, requests
to take part in the main survey, as well as access to the online questionnaire, was delivered
to learners from January-March 2019. The data collection entails a cross-sectional survey
of randomly selected students across higher education in Malaysia as seen in Table 2.
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Table 2 Higher institutions that

e, N N Institution’s category Respondents
participation in the questionnaire

Public Universities 241

Private Universities 218

Institute of Teachers Education 238

Public College/Institutes 239

Private College/ University Colleges 30
Polytechnics 845

Total 1811

Bold signifies that the values are assessed if higher or lower than
0.500. If higher than 0.500 then its significant else its not significant

4.3 Research Procedure

The main sample for this research consists of students registered in blended courses.
The questionnaire included demographic question measured using ordinal measurement
(see Table 6 in appendix).

4.4 Data Collection

The questionnaire instrument measures how BL is currently integrated by the students
in their institutions based on a Likert scale (see Table 7 in appendix). Lastly, the ques-
tionnaire measures the opinion of the learners in regard to BL deployment similarly
based on a Likert scale. The instrument was designed grounded on current and vali-
dated instruments from previous studies (that employed TAM and information systems
success model in BL) to measure both F2F and online learning. After data was gath-
ered 1,811 respondents were collected, but 642 samples were eliminated due to miss-
ing options amounting to a total of 1,169 usable samples. The samples related to how
BL is currently integrated by the students in their institutions and assessment of the
perception of the students regarding BL acceptance were not completely provided by
the respondents and thus were removed to avoid bias as these items were important and
these responses were included may impact the validity and reliability of the findings.

4.5 Data Analysis

The survey data was evaluated using structural equation model-partial least square
method which is a variance-based method that aids the analysis of path of latent vari-
ables in a model. Structural equation model-partial least square was employed as it is
regard as a comprehensive statistical method that is suitable for compound models that
consist of relationships among variables. Structural equation model-partial least square
employs two primary analyses, the first is the assessment of the measurement model
assessed by checking the convergent validity, reliability, and discriminant validity. Next,
it involves the analysis of the hypotheses of the structural model. SmartPLS software
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and Statistical Package of Social Science (SPSS) was employed as the research tools
that was used to code and analyze the collected data.

5 Results and Discussion
5.1 Assessment of Measurement Model (Reliability and Validity)

Validity assesses the extent to which determinants in a model varies from other determi-
nates in the identical model (Yeou, 2016). Reliability measures the degree to which the
determinants give same results that are reliable and free from error (Yeou, 2016). Con-
vergent validity evaluates whether items can effectively reflect their analogous determi-
nant (Mohammadi, 2015). Convergent validity entails the assessment of construct validity
and reliability. The reliability of the model determinants was evaluated by considering the
internal uniformity measured by assessing the Average Variance Extracted (AVE) which
indicates to the amount of variance a construct describes from its elements.

The AVE must be higher than or equivalent to the score of 0.5 as suggested by Hair
et al. (2016); Anthony et al. (2020). The reliability is measured based on the Construct
Reliability (CR) and Cronbach’s alpha value which must be higher than 0.70 (Anthony Jr
et al., 2018). The factor loadings value of each indicator is also taken into consideration,
which offer support to assess convergent validity of all indicators which is expected to be
greater than the threshold score of 0.50 as recommended by Al-Busaidi (2012). Table 3
shows that the model determinants’ reliability (greater than 0.7) and AVE (higher than
0.5) are above the recommended values for all variables. Besides, Table 3 also displays
the standard deviations (SD) and mean of the determinants. The SD scores are near to 0
and lower than 3, suggesting that replies from the respondents are not distributed. Results
from Table 3 shows the mean score based on the 5-point Likert Scale (1 to 5), response
from the respondents. For mean value 1=Ileast important, 2 ={fairly important, 3 =impor-
tant, 4 =very important, and 5 =most important. Where the mean value for the Likert scale
collected from the students suggest that the mean scores are higher than 2.5 as advised
by Anthony Jnr (2019) which is reflected as a significant criterion to determine student
acceptance of BL (Anthony Jr et al., 2018).

5.2 Discriminant Validity

The discriminant validity assesses if two constructs statistically vary from each other
(Mohammadi, 2015). Thus, Fornell and Larcker (1981) suggest the deployment of AVE
to assess discriminant validity. To assess the discriminant validity of all determinants, For-
nell and Larcker (1981) propose that the square root of AVE of each variable should be
higher than the correlations shared between the variables and other variables in the model.
Moreover, the value should be higher than 0.5 as suggested by Hair et al. (2016). When
the average variance extracted score is higher than 0.5, it is suggested that the determinant
comprises a minimum of 50% of the measured variation (Anthony Jr, 2019).

In Table 4 this study presents the discriminant validity for all determinants are speci-
fied in the designed model (see Fig. 2), to help assess if there is any Inter-determinants
correlation among these determinants and if any to what extent as previously employed in
prior BL studies (Al-Busaidi & Al-Shihi, 2012; Anthony et al., 2021; Dakduk et al., 2018).
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Table 4 Inter-determinants correlation

# Determinants 1 2 3 4 5 6 7 8 9

1 Actual BL use 0.748

2 Attitude towards BL use 0.698 0.799

3 Behavior intention to use BL  0.650 0.719 0.774

4 Information quality 0.667 0.749 0.692 0.771

5 Learning performance 0.731 0.749 0.702 0.770 0.784

6 Perceived ease of use of BL  0.639 0.750 0.702 0.704 0.700 0.784

7 Perceived usefulness of BL ~ 0.535 0.684 0.697 0.651 0.587 0.730 0.791

8 Service quality 0.730 0.688 0.659 0.696 0.741 0.672 0.566 0.765

9 BL quality 0.696 0.748 0.707 0.686 0.739 0.707 0.652 0.739 0.755

Bold signifies that the values are assessed if higher or lower than 0.500. If higher than 0.500 then its signifi-
cant else its not significant

Thus, the results presented in Table 4 suggest that the model variables fulfill that impera-
tive, as the square root value of the average variance extracted on the sloping is greater
than the associations with other determinants and each score is greater than 0.5. Thus, all
variables have a reasonable discriminant validity score greater than 0.5.

5.3 Assessment of Structural Model (Hypotheses Testing)

This subdivision assesses the relationships in the model in confirming the hypotheses of
the model as shown in Fig. 2. The research model assessment is evaluated by checking
the path coefficients () score which estimates the correlation among variables grounded
on their degree of significance (p-value) which is substantial if p= <0.050 when quanti-
fied using partial least squares path modeling to measures the weights of the determinants.
Moreover, the measurement of determination referred to R? score is employed to determine
the predictive significance of the research model. Then, the path coefficients (z-value) are
utilized to evaluate the impacts of the model hypotheses, which is linked to the associated
significances and regression coefficients as shown in Table 5. A bootstrapping procedure
of 5000 samples was applied to check the significance level of the model relationship paths
(t-value). Also, t-value should be higher than 1.96 as mentioned by Hair et al. (2016).
Results from Fig. 3 and Table 5 depict the significance testing of the model hypoth-
eses presented in Fig. 2. H1 states that BL integration will positively influence perceived
usefulness of BL. Results from Table 5 show that H1 path coefficient is 0.262 (r=7.009,
p=0.655, p=0.000), therefore supporting H1 since z-value is greater than 1.96 benchmark
and path coefficient is higher than 0 (Anthony Jr, 2019). Similarly, H2 states that BL inte-
gration will positively influence perceived ease of use of BL. Results from Table 5 further
suggest that H2 path coefficient is 0.732 (r=34.118, =0.730, p=0.000), therefore sup-
porting H2. Next, H3 states that perceived usefulness will positively influence students’
attitude towards using BL. Accordingly, results from Table 5 disclose that the hypothesis
is significant where path coefficient is 0.292 (r=7.591, #=0.678, p=0.000). Similarly,
results from Table 5 reveal that perceived usefulness positively influence students’ inten-
tion to use BL (H4) with path coefficient of 0.221 (r=7.126, f=0.688, p=0.000). Like-
wise, the results confirm H5 which suggest that perceived ease of use positively influence
perceived usefulness of BL with path coefficient of 0.538 (r=15.479, #=0.723, p=0.000).
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H4(B=0.688**)

t=7.12

H1(B=0.655**)
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t=26.
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Attitude Towards
Use of BL

Perceived Ease of
Use of BL

Fig. 3 Results of the model testing. Note: ** means significant when p < =0.050

Furthermore, results reveal that H6 which posit that perceived ease of use positively influ-
ence students’ attitude towards using BL is statistically significant with path coefficient of
0.537 (r=15.299, =0.749, p=0.000).

Results from Table 5 further confirms H7 that perceived ease of use positively influ-
ence students’ intention to use BL with a path coefficient of 0.092 (r=2.446, f=0.692,
p=0.015). Next, the results support H8, students’ attitude towards using BL will posi-
tively influence their intention to use BL with path coefficient of 0.600 (r=19.269,
p=0.812, p=0.000). Moreover, results provide ample support for H9 confirming
that students’ intention to use BL is positively influenced by their actual BL use with
path coefficient of 0.242 (t=6.961, f=0.637, p=0.000). The results suggest that
BL integration positively influence actual BL use (H10) with path coefficient 0.566
(t=15.747, =0.720, p=0.000), hence H10 is supported. Next, for (H11) actual BL
use significantly influence students’ learning performance path coefficient is given as
0.199 (r=6.381, f=0.718, p=0.000) therefore H11 is supported. Finally, for (H12)
BL integration positively influence students’ learning performance is also confirmed
from the results with path coefficient of 0.717 (t=26.56, f=0.861, p=0.000), thus
H12 was also supported. Interestingly, the results suggest that (H2) “BL Integra-
tion—> Perceived Ease of Use of BL” with t-value=34.118 is the most significant
relation suggesting that the easiness of BL approaches is the most important variable
that influences students to use integrate BL for academic purposes.

In addition, the literature (Baragash & Al-Samarraie, 2018), recommended that R?
values of 0.67, 0.33, and 0.19 were regarded as excellent, average, and low, respec-
tively. Likewise, Salloum et al. (2019) suggested that the R? value should be greater
than 0.10 to be acceptable. Thus, results from Table 5 show that the R? values range
from H1=0.429, H2=0.534, H3=0.460, H4=0.473, H5=0.522, H6=0.560,
H7=0.479, H8=0.659, H9=0.405, H10=0.518, H11=0.515, H12=0.742. The
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result suggests that all R? values are higher than 0.1 as recommended by Salloum et al.
(2019) and ranges from 0.405 for H9 and 0.742 for H12 indicating that an average to
excellent R? values (Baragash & Al-Samarraie, 2018). The results empirically confirm
that H12 has the strongest effect, thus BL integration impact fully improves students’
learning performance and H9 has the least strong effect highlighting that students’
intention to use BL for academic purpose effects the actual usage of BL for educational
activities.

5.4 Discussion

This study examines students’ perception on BL integration and acceptance towards
improving learning performance in institutions of higher education. A research model
was developed grounded by TAM and IS success model. Data was collected using sur-
vey instrument from students in Malaysia universities and colleges to empirically test
the model and PLS-SEM was employed to analyze the survey data. The results from this
study show a significant relationship between BL integration (system quality, informa-
tion quality, and service quality) and perceived usefulness of BL. This result is in line
with findings from prior studies (Al-Busaidi, 2012; Ozkan & Koseler, 2009). One pos-
sible explanation is that system quality is based on the student’s perception in regard to
the flexibility, ease of use, interactivity, responsiveness, user-friendliness, and stability
of BL approaches which determines the perceived useful of BL (Ghazal et al., 2018; Lin
& Wang, 2012). Likewise, the results suggest that the quality of information provided
by BL approaches enhances learning which also influence how students perceive the
usefulness of BL approaches (Hassanzadeh et al., 2012). Similarly, the result is also
analogous with findings from Mohammadi (2015) who revealed that the availability of
miscellaneous support that assists learner in a timely manner to address problems origi-
nating from the use of BL approaches do influence students perceived usefulness of BL.

Moreover, the study confirms that BL integration (system quality, information qual-
ity, and service quality) positively influence perceived ease of use. This result is in
parallel with findings from prior studies (Ghazal et al., 2017; Ozkan & Koseler, 2009)
where the authors suggested that system quality positively determines system use and
students’ satisfaction of BL approach. Likewise, Al-Busaidi (2012) stated that informa-
tion quality plays a substantial role in the use of BL in relation to the perceived useful-
ness, perceived ease of use, and student intention to use BL. Additionally, the result is
similar to findings from Ghazal et al. (2018) where the researchers confirmed that qual-
ity of service improves the acceptance of students to use e-learning in relation to their
perceived ease of use and perceived usefulness. Also, results indicate that perceived
usefulness of BL has a direct effect on students’ attitude towards using BL. This result
is similar to findings from Teo (2019) where the author established that the perceived
usefulness has a positive influence on student attitude and intention towards use of BL
initiatives. As a consequence, the greater the perceived usefulness of BL approaches,
the more significant is the students’ attitude and intention towards usage, hence greater
the prospect that BL will be used (Mohammadi, 2015).

One of the interesting findings of the study is that the perceived usefulness of BL has
a positive effect on students’ intention to use BL. A possible interpretation is that the
perceived usefulness measures the degree to which students believe that their educa-
tional activities will be enhanced by integrating BL (Isa et al., 2015). Correspondingly,
findings from previous studies (Davis, 1989; Teo, 2019) suggested that the perceived
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usefulness significantly determines the extent to which a student believes that using BL
approaches would improve their academic efficiency. The results support the conclusion
made by Al-Busaidi (2012); Yeou (2016); Ghazal et al. (2018) that perceived ease of
use significantly influence perceived usefulness of BL. This result seems quite reason-
able since perceived ease of use of BL relates to the degree to which the students expect
that BL use will comprises of less effort or free of difficulty in learning (Ismail et al.,
2018). Also, in accordance with Tselios et al. (2011); Mohammadi (2015); Teo (2019)
the results suggest that the perceived ease of use has a direct effect on student attitude
towards use of BL in improving educational activities. This result is also in line with
findings from Ghazal et al. (2017), where the authors found that BL approaches sup-
ports the students to apprehend the easiness of BL and feels relaxed to learn via online
or F2F mode.

In addition, the results indicate that the perceived ease of use has a positive effect on
student intention to use BL. This result is similar to findings from prior studies (Ghazal
et al., 2018; Ismail et al., 2018) which confirmed that the perceived ease of use impacts
both perceived usefulness, intention to use, and attitude of students towards using BL.
Another interesting observation relates to the effect of attitude towards students’ intention
to use BL, where the results confirm this hypothesis. One possible explanation is that the
attitude is based on the student’s experiences which may be negative or positive feelings
encountered in using BL approaches. This result is similar to findings from prior studies
(Ismail et al., 2018; Teo, 2019), where the results from the researchers suggested that the
students’ attitude is an important factor that influences of BL usage as it entails not only the
value, understanding, and knowledge of technology, but also learners’ ability to integrated
BL initiatives. Hence, students who exhibit a positive attitude toward the use of BL are
more likely to perceive its value and subsequently use BL for educational purposes, thus
influencing BL acceptance (Ghazal et al., 2018). In this study, intention to use BL is found
to be a significant variable that influences actual use of BL by students. This result is con-
sistent with the studies undertaken by Mohammadi (2015); Al-Rahmi et al. (2018) where
the authors highlighted that intention to use embodies the extent and manner in which BL
is utilized by students.

Furthermore, the results suggest that the student’s intention to use BL is significantly
influenced by perceived usefulness and perceived ease of use of BL. This result is also
analogous with findings from Teo (2019) which suggested that students are more likely to
continue using BL if their level of learning with BL and the perceived usefulness of BL are
high. Similarly, students’ intention to use BL to a large extent is influenced by their current
use satisfaction (Hassanzadeh et al., 2012). Likewise, this result is parallel to prior study
(Al-Busaidi, 2012) which revealed that student’s continuous intention to use BL is signifi-
cantly determines by its actual use. The results showed significant relationships between
BL integration (system quality, information quality, and service quality) and actual BL use.
This result is similar to findings from prior studies (Padilla-MeléNdez et al., 2013; Teo,
2019), which confirmed that the system quality which assesses the technical success of
BL approaches should improve and facilitate learning. Also, the information quality which
provides quality resources delivered through BL approach to students should also be acces-
sible in different format and lastly service quality which requires provision of quality end
users supports to students who use BL for educational purposes. Thus, the result confirms
what Hassanzadeh et al. (2012) concluded in their study suggesting that the current BL
approach integrated by institutions will influence student perception towards actually using
BL for educational purpose.
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Another notable observation is the relation between actual use and learning perfor-
mance, where the results confirm this hypothesis suggesting that actual use of BL signifi-
cantly influences learning performance of students. A possible interpretation is that actual
use of BL is based on how interactive and intrinsically interesting BL activities are to the
student who derives pleasure and enjoyment in learning (Teo, 2019). Furthermore, actual
use of BL could be reflected as a part of the facilitating factor that determines the learn-
ing performance (Padilla-MeléNdez et al., 2013). Lastly, based on BL integration impact
on learning performance, it is evident that system quality, information quality, and ser-
vice quality are components that positively determine students learning performance in BL
environment. Thus, the results confirm the hypothesis that BL integration influence learn-
ing performance.

This result is analogous with findings from previous studies (Fisher et al., 2018; Tahar
et al., 2013) which revealed that BL practice integrated in universities has a direct effect on
user satisfaction can also affect the success of students in improving their grades and learn-
ing performance. Thus, the quality of information, services and systems related to blended
syllabus course content output presented to student and learning resources provided to stu-
dents are key determinants that influences students learning performance (Lin & Wang,
2012). Accordingly, results from this study indicates that BL approaches integrated in uni-
versities and colleges should offer individual, tangible, timely, reliable, responsive, and
professionally customized services, which may influence the quality of information system
service and impact on students’ perceptions and acceptance of BL usefulness.

6 Implications of Study
6.1 Theoretical Implications

With the increased emphasizes on institutions of higher education to improve the quality
of teaching and learning, BL is integrated to provide universities and colleges with the
medium to store, share, and manage educational resources and knowledge. BL integration
provides proficient medium to teach and train students. The success of BL integration in
universities and colleges is initiated by management in the institutions, but its survival and
success in future depends on the students’ acceptance and use. This study employed TAM
and IS success model to develop a model that identifies how BL approach integrated by
students can be enhanced and further investigate the determinants that influence student
perception towards BL acceptance. Moreover, this study explores on how student learn-
ing performance can be improved in BL environment. Theoretically, this study employed
TAM to provide insightful information regarding students’ behavioral patterns towards BL
acceptance in universities, colleges, and polytechnics towards improving student learning
performance.

Accordingly, this study offers substantial findings for BL academicians, educational-
ist, and practitioners, by comprehensively examining the critical determinants that influ-
ences students’ acceptance of BL. Finding from this study provides a road map for institu-
tions to foster BL approaches to improve student acceptance and satisfaction of F2F and
online learning. Overall, the findings statistically establish that BL integration contrib-
utes to improve student perceptions, attitude, and intention to use BL to improved aca-
demic performance. Given the implicit relationship between BL integration, acceptance,
and learning performance these significant results and can be utilized by decision-makers
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and educational agencies to improve BL pedagogies. The derived associated items for per-
ceived usefulness, perceived ease of use, attitude towards use, behavior intention to use,
actual system use, and learning performance as seen in the questionnaire items provides
benchmark indicators to be employed by Malaysia institutions of higher education and in
other countries to assess the current BL acceptance of students in universities and colleges.

The model developed in this study is also vital to be employed in institutions of higher
education as a reference tool for integrating BL initiatives in Malaysia and also has the
potential implications for achieving self-directed students to suit the lifelong learning. Fur-
ther implications from this study suggest that perceived usefulness and perceived ease of
use have significant direct impact on students’ attitude to use BL. Moreover, student’s atti-
tude towards BL, intention to use BL, and actual BL use were significant in determining
students’ perceptions of accepting BL as a mode of study. Thus, university administration
should initiate programs that increase the knowledge and awareness of learners as part of
a strategy to promote the continued use of BL in order to move research and practice of
deploying IT for education in universities and colleges.

6.2 Practical Implications

This study was envisioned to provide a clearer guide on how institutions of higher edu-
cation in Malaysia and beyond can achieve system quality, information quality, service
quality in their current BL environment as seen in the questionnaire items. Practically, this
study adopted IS success model to provide understandings into the current state of BL inte-
gration to enhance students learning performance. In addition, institutions integrating BL
should improve the quality of deployed system, quality of information, and support ser-
vices provided. The results suggest that students play a key role on BL integration, thus
students should show positive attitude toward BL. Moreover, institutional administration
needs to ensure that students are trained well and have good awareness regarding their per-
ception towards the ease and usefulness of BL, because if students consider BL to be dif-
ficult to use they may become unwilling to use it, consequently undermining the potential
of IT integration to improve learning performance in universities, colleges, and polytech-
nics. Likewise, institutional administration should constantly improve the quality of BL
and ensure its reliability, capability, richness, flexibility, interactivity, and speed towards
improving learning activities.

Findings from the study also suggest that the success of BL integration positively influ-
ences students’ intention to continuously use BL. Therefore, once students use BL and they
perceive it to be useful and easy, and accept it, they will continue to use it. Hence, students’
actual use of BL is an important component for its survival and attainment of improved
learning conditions. Furthermore, in order to increase students’ overall acceptance of BL,
current approach should be improved to effect changes in the perceived usefulness of BL.
Moreover, lecturers should show how BL would improve learning and improve students’
knowledge. To do so, specific care should be carried out to provide user-friendly, up-to-
date, and useful blended course content. Respectively, the results suggest that system qual-
ity, information quality, and service quality of BL approach integrated actually contribute
to students’ positive experience and acceptance of BL. Hence, it is required that the quality
of blended services need to be deployed with interactive ICT applications, which may con-
tribute to the improvement of the learning quality, thus resulting to students having a posi-
tive perception towards BL acceptance.
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7 Conclusion

This study is an answer to the call from Fisher et al. (2018); Ghazal et al. (2018) for
research that investigate how BL acceptance influences student performance. Respec-
tively, this study develops a model based on TAM and IS success model to examine
students’ perceptions about accepting BL, and further analyzed the quality determinants
(system quality, information quality, and service quality) affecting the perceived useful-
ness, perceived ease of use, and intention of students’ to actually use BL to improve
learning performance. Furthermore, to extend the understanding of students’ accept-
ance behavioral, this study included attitude towards use as a mediator in the association
between intention to use BL and actual BL use. Data was collected from students in
Malaysia universities, colleges, and polytechnics and analyzed using PLS-SEM. Find-
ings from this research differ from prior studies because unlike past BL studies which
investigated the factors effect on intention to use, this study examines the influence of
the determinants on actual use of BL through intention to use BL to enhance learning
performance. Thus, this current study provides implication that offers invaluable infor-
mation on students’ perception towards BL acceptance.

Moreover, findings from this study indicates that system quality, information qual-
ity, and service quality have a positive impact on actual BL use and learning perfor-
mance of students Hence, it is recommended for university administration to provide BL
approaches to students which are visually adequate, flexible, secure, user-friendly, inter-
actively designed, reliable, and attractive with fast support response time. This study
contributes to the body of knowledge by providing empirical evidence regarding the
acceptance of BL based on survey data from students enrolled in Malaysia universities,
colleges, and polytechnics. But, like any other empirical study this study is not without
limitations. First, the samples were collected from institutions of higher education in
Malaysia, thus more research can be conducted in different countries to provide more
significant insights into students’ acceptance of BL and also increase the generalization
of the findings. Secondly, the study examines BL acceptance and integration from the
student’s perspective. Further research is needed to investigate BL from lecturers and
university administration perspective.

Furthermore, the mandatory nature of BL use in universities and colleges may influ-
ence learners’ perception. Besides, the respondents were mainly from polytechnics.
This may impact the findings as learners’ attitudes may differ if more university stu-
dents were involved in the sample. Additionally, cross-sectional data is collected in this
study across institutions of higher education in Malaysia to assess students’ percep-
tions and acceptance of BL within a particular session. Further studies are required to
employ longitudinal survey because students’ preferences and perceptions are expected
to change as they attain more experience in regard to BL integration over time. Further
research may include examining moderating variables, such as gender, age, and educa-
tional status influence of students’ acceptance of BL integration.

Appendix

See Tables 6 and 7.
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Table 6 Demographic
information of students

Profile Options Percentage (%)
Gender Male 38.6
Female 61.4
Age Above 1980 0.5
1981-1990 1.3
1991-2000 95.9
2001 below 2.3
Current phase of study  First Year 33.8
Second Year 36.5
Third Year 19.3
Fourth Year 7.6
Fifth Year and Higher 2.8
Registered phase Doctorate 1.7
Master’s Degree 1.5
Bachelor’s Degree 49.9
Advance Diploma 27.9
Others 19.1
Establishment type Public 86.7
Private 13.3
Study mode Full-Time 98.5
Part-Time 1.5
Study area Education 10.9
Accounting/Management/ 13.4
Finance/Business
Sciences 1.5
Technology 0.3
Engineering 21.9
Computer science 11.2
Social science 1.9
Health & Medicine 0.9
Arts & Humanities 3.6
Agriculture 1.9
Mathematics & Statistics 1.2
Architecture & Building 1.6
General Studies 4.6
Law 0.3
Others 24.7
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