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Introduction: HyFlex learning has been used and researched in colleges in
developing countries. The main challenges in HyFlex adaptation in college are
technology related variables. However, the investigations about HyFlex and the
factors affect it were limited.

Methods: The current study aims to explore student technological skills effect
on their attitudes toward HyFlex learning using 738 Indonesian college students.
The mediating role of online self-regulated learning (SRL), perceptions on
blended learning, and student’s preferred learning modes were also investigated.
The relationship between variables were analyzed using structural equation
modelling with partial least square parameter estimations (PLS-SEM).

Results: Results of structural equation modeling analysis show that student
technological skills have significant effect on their attitude toward HyFlex
learning. Mediation analysis revealed that student technological skills have
indirect significant effect on their attitude toward HyFlex learning, ie.,
online self-regulated learning, perceptions on blended learning, and online
asynchronous and face to face learning preference partially mediated the effect
of student technological skills on their attitude toward HyFlex learning. PLS-SEM
conducted also shows that student technological skills have direct effect on
their online self-regulated learning and perceptions on blended learning. Online
self-regulated learning and perceptions on blended learning were also shown
to have direct effect on student’s attitude toward HyFlex learning.

Discussion: By comprehending the factors that influence student attitudes
towards HyFlex learning, educators and policymakers can endeavor to create
a more conducive environment that enhances students’ motivation and
engagement in this flexible learning approach.

KEYWORDS

blended learning, HyFlex learning, learning modes, online self-regulated learning,
technological skills

01 frontiersin.org


https://www.frontiersin.org
http://crossmark.crossref.org/dialog/?doi=10.3389/feduc.2023.1258298﻿&domain=pdf&date_stamp=2024-01-29
https://www.frontiersin.org/articles/10.3389/feduc.2023.1258298/full
https://www.frontiersin.org/articles/10.3389/feduc.2023.1258298/full
https://www.frontiersin.org/articles/10.3389/feduc.2023.1258298/full
https://www.frontiersin.org/articles/10.3389/feduc.2023.1258298/full
https://www.frontiersin.org/articles/10.3389/feduc.2023.1258298/full
https://www.frontiersin.org/articles/10.3389/feduc.2023.1258298/full
mailto:amiruddin@unm.ac.id
https://doi.org/10.3389/feduc.2023.1258298
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
#editorial-board
#editorial-board
https://doi.org/10.3389/feduc.2023.1258298

Amiruddin et al.

1 Introduction

The use of HyFlex has increased in the post-pandemic era. HyFlex
can be used at all learning levels with similar quality to the traditional
method of learning (Garrett et al., 2021). The COVID-19 pandemic
has transformed the way students learn (Shahriar et al., 2021). Online
learning has been widely used globally (Dietrich et al., 2020), and
higher education has changed its way of providing quality education.

HyFlex learning provides equity toward educational access for all
(Wang et al., 2017). The incorporation of HyFlex learning facilitates the
inclusion of students’ requirements and personal circumstances tailors
teaching methods to cater to diverse learning styles and strategies,
enhances the availability of course materials and guidance, and promotes
student choice in learning (Abdelmalak and Parra, 2016). Student choice
in learning comprises face-to-face, online asynchronous, or online
synchronous learning (Liu and Rodriguez, 2019).

Hyflex learning is a flexible approach to education that combines
physical and virtual components to meet the needs of learners and
customize the learning environment (Seraji et al., 2019). It is
characterized by a combination of online and face-to-face learning
components, allowing students to choose how and when to participate
in different parts of the course (Binnewies and Wang, 2019). This
flexibility provides students with the opportunity to engage with
course material in a way that suits their learning preferences and
schedules (Jordon et al., 2023).

One of the key features of Hyflex learning is the use of multiple
modalities and technologies to enhance the learning experience. This
includes the integration of various tools, methods, and technologies such
as CD, SMS, applications, slide presentations, podcasts, and email (Seraji
etal,, 2019). By incorporating these different modalities, Hyflex Learning
aims to engage students in educational issues, both inside and outside the
classroom (Picciano, 2019). This multimodal approach allows students to
experience learning in different ways, catering to their individual
preferences and challenging them to learn in new ways (Picciano, 2019).

However, the implementation of HyFlex in the classroom is
challenging. One of the fundamental tenets of designing HyFlex courses
is to prioritize accessibility, which guarantees that students possess the
necessary technological skills (Wong et al., 2023) and have equal access to
all modes of participation (Beatty, 2007). Based on these benefits, colleges
in some developed countries have applied HyFlex learning, especially in
developed countries such as the United States, China, Australia, Canada,
Hong Kong, and Singapore (Wong et al., 2023). Research has investigated
the perspectives of higher education students regarding synchronous and
asynchronous learning, encompassing aspects such as motivation and
self-regulation (Zheng et al., 2016; Lee, 2017; Dumford and Miller, 2018).
Another study also explored higher education students’ perspectives on
HyFlex learning (Kohnke and Moorhouse, 2021). To the best of our
knowledge, there are very few published results on students’ perceptions
of HyFlex and its determinant factors in developing countries, such as
Indonesia. Adoption of the HyFlex learning mode in higher education in
developing countries is limited.

Developing countries face different challenges in digital
transformation in educational settings, such as HyFlex learning. The
main challenges are associated with the Internet and technology
(Jagannathan, 2021; Shahriar et al., 2021; Al Masri and Rimawi, 2022).
This study will include technological skills as potential determinants
of students’ attitudes toward HyFlex learning. The determinants
include online self-regulated learning and student-preferred modes of
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learning (face-to-face, online asynchronous, and synchronous). This
study provides prior information on the application of HyFlex in
higher education in Indonesia.

2 Purpose of the study

The purpose of this study is to investigate the adoption and
impact of HyFlex learning in higher education, with a specific focus
on developing countries, as exemplified by Indonesia. As the
COVID-19 pandemic has spurred a global transformation in
educational practices, the increased use of HyFlex learning has
become more evident, particularly in developed nations. However,
the challenges associated with digital transformation in developing
countries such as Indonesia raise critical issues related to Internet
accessibility and technological constraints. This study aimed to
assess the perceptions of higher education students in Indonesia
regarding HyFlex learning, considering technological skills as
potential determinants influencing their attitudes. The examination
will encompass factors such as online self-regulated learning and
students’ preferred modes of learning, whether face-to-face,
asynchronous, or synchronous. By shedding light on the specific
challenges and opportunities associated with the implementation
of HyFlex learning in a developing country such as Indonesia, this
research seeks to provide valuable insights for educators,
policymakers, and researchers, ultimately contributing to the
enhancement of educational practices in the post-pandemic era.

3 Significance of the study

The significance of this study lies in its potential to inform and guide
educational stakeholders in addressing the unique challenges and
opportunities associated with implementing HyFlex learning in the
context of higher education in developing countries such as Indonesia. As
the world grapples with the evolving landscape of education in the post-
pandemic era, understanding the specific determinants that influence
students’ attitudes toward HyFlex learning becomes imperative. By
focusing on technological skills, online self-regulated learning, and
preferred modes of learning, this study aims to uncover nuanced insights
that can contribute to the design and implementation of effective
educational strategies. The findings of this study have the potential to
guide policymakers, educators, and institutions in tailoring HyFlex
approaches to the specific needs and circumstances of students in
developing countries, thereby fostering inclusivity and equitable access to
quality education. Additionally, this study’s emphasis on the Indonesian
context adds a valuable dimension to the existing literature, offering a
unique perspective on the challenges and opportunities associated with
digital transformation in educational settings within the developing
world. The outcomes of this research will not only contribute to academic
discourse but also offer practical implications for enhancing educational
experience in a rapidly changing global learning environment.

4 Literature review and hypothesis

According to the KAB framework, knowledge serves as a
foundation upon which attitudes and behaviors are built (Dumitrescu
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et al,, 2011; Ng et al., 2022). It is believed that knowledge about a
particular topic or behavior can influence one’s attitude toward that
topic, which in turn can affect one’s behavior (Chen et al., 2022). This
study has an exogenous variable of technological skills, which is
regarded as knowledge related to HyFlex learning. Thus,

HI: Students’ technological skills positively affect their attitudes
toward HyFlex learning.

Another psychological framework, the theory of planned behavior
(TPB), states that an individual’s behavioral intention is influenced by
three main factors: attitudes, subjective norms, and perceived behavioral
control (Steinmetz et al., 2016; Prabandari and Chong, 2022; Oamen,
2023). Attitude is related to perceived behavioral control. Self-efficacy; as
part of a student’s self-regulated learning, is associated with behavioral
control (Aguilera-Hermida, 2020). The above argument led to.

H2: Students’ online self-regulated learning positively affects their
attitudes toward HyFlex learning.

Other studies have shown that past experiences are associated with
attitude (Kaplanidou and Vogt, 2007; Jalilvand and Samiei, 2012; Higuchi
etal, 2017; Koay et al., 2021; Sahadev et al., 2023). According to TPB,
attitudes are formed based on the cognitive and affective components of
behavior, which can be influenced by past experiences (Kofidou et al.,
2017). Past experiences shape the evaluative aspects of attitudes, including
beliefs, thoughts, feelings, intentions, and overt behavior. These past
experiences can be conscious or subconscious and play a role in shaping
attitudes (Kofidou et al., 2017). As students’ perceptions of blended
learning were regarded as an experience, we can hypothesize the following:

H3: Students’ perceptions of blended learning positively affect
their attitudes toward HyFlex learning.

A study found that students” individual preferences significantly
affect their attitudes toward online learning as a new mode of learning
(Tichavsky et al., 2015). Individual preferences can be linked to their
learning mode preferences, comprising face-to-face, online
asynchronous, and online synchronous learning. One reason why
Students prefer face-to-face learning is because of their familiarity
with it (Tichavsky et al., 2015). Students familiar with online learning
show a positive attitude toward the learning mode (Cheung et al,,
2020; Xhelili et al, 2021). Online learning has two types of
communication: synchronous and asynchronous (Obasa et al., 2013;
Nieuwoudt, 2020). This leads to the following two hypotheses:

H4: Students who prefer online synchronous learning have
stronger attitudes toward HyFlex learning.

Hb5: Students who preferred asynchronous online learning had
higher attitudes toward HyFlex learning.

By contrast, those who were unfamiliar with online learning as a
learning mode had a lower attitude toward the learning mode (Gaur
et al., 2020). This lack of familiarity can be linked to conventional
face-to-face learning. Thus,

Heé: Students who preferred face-to-face learning had lower
attitudes toward HyFlex learning.
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5 Significance of the study

The significance of this study lies in its potential to inform
and guide educational stakeholders in addressing the unique
challenges and opportunities associated with implementing
HyFlex learning in the context of higher education in developing
countries, exemplified by Indonesia. As the world grapples with
the evolving landscape of education in the post-pandemic era,
understanding the specific determinants influencing students’
attitudes toward HyFlex learning becomes imperative. By
focusing on technological skills, online self-regulated learning,
and preferred modes of learning, this research aims to uncover
nuanced insights that can contribute to the design and
implementation of effective educational strategies. The findings
of this study have the potential to guide policymakers, educators,
and institutions in tailoring HyFlex approaches to the specific
needs and circumstances of students in developing countries,
fostering inclusivity and equitable access to quality education.
Additionally, this study’s emphasis on the Indonesian context
adds a valuable dimension to the existing literature, offering a
unique perspective on the challenges and opportunities
associated with digital transformation in educational settings
within the developing world. The outcomes of this research will
not only contribute to academic discourse but also offer practical
implications for enhancing educational experience in a rapidly
changing global learning environment (Figure 1).

6 Materials and methods

The study was quantitative non-experimental research conducted
by sending digital surveys to Indonesian college students.

7 Samples

Of the 800 students, 738 completed the survey completely. The
distributions of participants in the study based on demographic
variables are shown in Table 1.

8 Instrumentation
8.1 Students’ technological skills

Data on students’ technological skills were gathered using the
Media and Technology Usage Scale developed by Rosen et al.
(2013) (Cronbach's a= 0.93) However, the number of items used
was reduced to 10 to prevent biases, which may result in a
long survey.

8.2 Online self-regulated learning

The online self-regulated learning scale (Martinez-Lopez
et al.,, 2017) was used to collect data on student self-regulation in
online learning. The scale has four factors: goal setting,
task
management (Cronbach o= 0.92).

environment  structuring, strategies, and time
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FIGURE 1
Results on structural model analysis using 5,000 replications with bootstrapping methods.

TABLE 1 Participant distribution based on demographic variables.

Variable Count Proportion (%)

Gender <0.001
Male 250 33.9 (76.8)
Female 488 66.1

Grade <0.001
First-year student 296 40.1 (1734)
Sophomore 202 274
Junior 130 17.6
Senior 110 14.9

GPA <0.001
Less than or equal to 2.75 11 1.5 (351)
2.76-3.00 41 5.6
3.01-3.50 206 279
3.51-3.75 266 36.0
More than 3.75 214 29.0

Region <0.001
Western Indonesia 278 37.7 (44.9)
Eastern Indonesia 460 62.3

8.3 Perception of blended learning of the integration of face-to-face and online learning

(Cronbacha =0.88), perceptions of online contributions
Student perception of blended learning was gathered usinga  (Cronbach'sx =0.89), and perceptions of the online
scale developed by Han and Ellis (2020) consisting of perceptions ~ workload (Cronbach's a =0.84).
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8.4 Preferred mode of learning

Preferred mode of learning was measured by asking participants
to choose their learning mode preference from three modes of
learning: face-to-face, online asynchronous, and online synchronous.
The preferred mode could be greater than one.

8.5 Attitude toward HyFlex learning

Student attitude toward learning was collected by a self-developed
instrument using the affective, behavioral, and cognitive (ABC) model
of attitude (Solomon, 2017). The self-developed instrument consisted
of three items that reflected each part of the ABC.

9 Data collection and analysis

The study was quantitative non-experimental research conducted by
sending digital surveys to Indonesian college students. The collected data
were analyzed using a structural equation model with partial least squares
parameter estimation (PLS-SEM). PLS-SEM is preferable for a complex
model with numerous variables (Akter et al., 2017; Hair et al., 2021). The
PLS-SEM analysis was conducted using SmartPLS 3. The analysis consists
of two parts: measurement and structural models (Hair, 2011).

Since the study includes variables measured on a scale with
numerous items, the number of items on student technological skills
was reduced to 10 items chosen based on expert judgment. The same
was also applied to online self-regulated learning, which was reduced
to eight items, and perception of blended learning, which was reduced
to nine items. The reliability of these brief questionnaires was
investigated using the structural model of PLS-SEM.

10 Results

The results of this study are summarized in two parts: (1) descriptive
and correlational analysis and (2) structural equation modeling.

10.1 Descriptive statistics and correlation

Table 2 shows the descriptive statistics and correlations between
variables. The mean value of the participants was nearly 7 for

TABLE 2 Descriptive statistics and correlations between the variables.

10.3389/feduc.2023.1258298

technological skills (M=7.307, SD =2.29) , online self-regulated
learning (M=7.293, SD=2.255) , and perception of blended
learning (M=7.044, SD =2.235) . The attitude toward HyFlex
learning tended to be close to 8 (M=7.578, SD =1.98). For learning
mode preferences, most participants chose face-to-face (p = 69.4%)
and synchronous learning (p =69.8%), whereas a minority of
participants chose asynchronous learning as their preferred
learning mode (p =35.9%).

Technological skills of the students also indicate significant
association with online self-regulated learning, perception of blended
learning, face-to-face preference, asynchronous preference, and
attitude toward HyFlex learning. Online self-regulated learning,
perception of blended learning, face-to-face preference, and
asynchronous preference also showed a significant correlation with
attitude toward HyFlex learning.

10.2 Structural equation model

The first part of PLS-SEM is a measurement model that
evaluates the reliability and validity of latent variables (Hanafiah,
2020; Sarstedt et al., 2022). Since all scales used in this study were
modified versions of the original scale, the reliability and validity
of the scales should be investigated. Table 3 shows the reliability
and validity of the scale.

Based on the measurement model, all constructs (except the
single-item constructs) showed reasonable reliability, as
Cronbach’s alpha was between 0.7 and 0.95. These metrics
indicate that the model and its constructs satisfy the criteria used
in confirmatory research (Hair et al., 2019). Furthermore, the
constructs demonstrated satisfactory convergent validity, as
evidenced by their ability to account for more than 50% of the
variance observed in their respective indicators, as determined
by the Average Variance Extracted (AVE) values. Lastly, the
Heterotrait-Monotrait (HTMT) coefficients (Henseler et al.,
2015) were consistently below 0.85, indicating a clear distinction
between all constructs examined. Therefore, the constructs used
in this study were valid and reliable (Table 4).

Based on this framework, students’ technological skills determine
their online self-regulated learning, preferred mode of learning,
perception of blended learning, and attitude toward HyFlex learning.
However, the analysis found that this hypothesis is partially supported.
Technological skills only significantly affect students’ self-regulated

Variable Correlations
3 4

1. Technological skills 7.307 2.290 —

2. Online self-regulated learning 7.293 2.255 0.77%%% —

3. Perception of blended learning 7.044 2.235 0.798%** 0.663%%* —

4. Face-to-face learning 0.694 0.461 —0.165%#* —0.148%#* —0.188##* —

5. Synchronous learning 0.698 0.460 0.005 0.011 0.043 —0.194%%% —

6. Asynchronous learning 0.359 0.480 0.1727%%% 0.1527%%* 0.21%%%* —0.728%%% —0.092%* —

7. Attitude toward HyFlex 7.578 1.980 0.659%*% 0.606%** 0.598 %% —0.107%%* —0.01 0.121%* —
##kp <0.001, **p<0.01, *p<0.05.
Frontiers in Education 05 frontiersin.org
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TABLE 3 Reliability and validity of the scale used.

Variable Cronbach'’s o AVE HTMT
1. Technological skills 0.924 0.599 0.846
2. Online self-regulated learning 0.894 0.58 0.780
3. Perception of blended learning 0.925 0.645 0.734
4. Face-to-face learning 1 1 0.728
5. Synchronous learning 1 1 0.194
6. Asynchronous learning 1 1 0.728
7. Attitude toward HyFlex 0.932 0.881 0.718

TABLE 4 Direct, indirect, and total effect of paths in the study model.

Hypothesis Path coefficient
Direct effect Indirect effect Total effect
HI1 TS - > AtHyF 0.404 s 0.27 st 0.674 s 0.096
TS ->OSRL 0.719 s 0.719 s 1.067
TS ->PoBL 0.649 s 0.155 st 0.805 sk 0.618
TS ->0SL —0.089 0.094 0.005 0.002
TS ->O0AL —0.009 0.177 st 0.168 sk 0.000
TS ->F2F 0.004 —0.161 s —0.157 s 0.000
H2 OSRL - > AtHyF 0.225 s 0.029 i 0.253 sk 0.045
OSRL - >PoBL 0.216 s 0.216 s 0.069
OSRL ->OSL —0.012 0.028 0.016 0.000
OSRL ->OAL 0.022 0.043 st 0.065 0.000
OSRL - >F2F —0.032 —0.037 * —0.069 0.000
H3 PoBL - > AtHyF 0.138 e —0.005 0.133 o 0.012
PoBL ->OSL 0.128 i 0.128 o 0.005
PoBL - > OAL 0.201 e 0.201 i 0.014
PoBL - > F2F —0.171 ot —-0.171 e 0.010
H4 OSL - > AtHyF —0.02 —0.02 0.001
H5 OAL - > AtHyF —0.008 —0.008 0.000
H6 F2F - > AtHyF 0.004 0.004 0.000

p <0.05, #p <0.01, #*%p <0.001.

TS, technological skills; OSRL, online self-regulated learning; PoBL, perception of blended learning; OSL, online synchronous learning; OAL, online asynchronous learning; F2F, face-to-face
learning; AtHyF, attitude toward HyFlex learning.

Source: Own elaboration.

learning (ﬁ =0.719, p< .001) , perception of blended learning (ﬁ =0.216, p<-001) . However, the effect size of online SRL was
(B=0.805, p<.001), online asynchronous (8=0.168, p<.001) and  considerably small regarding perception of blended learning
face-to-face learning preference ( p=-0.161, p< .001) , and students’ f 2 20.069) and attitude toward HyFlex ( f 220.045).
attitude toward HyFlex learning (=0.674, p<.001). Using Cohen’s Students’ perception of blended learning drives their choices in
benchmark (Cohen, 2013), the size of the effect of technological skills of ~ the mode of learning and affects their attitude toward HyFlex learning.
students was strong( 1= 1.067) regarding their online SRL, moderate ~ Perception of blended learning significantly affects students’ online
regarding their perception of blended learning ( rr=0.61 8) ,andsmall  synchronous  (=0.128, p=0.047) , online asynchronous
regarding their attitude toward HyFlex learning ( 1= 0.096). (B=0.201, p<.001), and face-to-face learning preference
The framework also hypothesized that students’ self-regulated ~ (f=-0.171, p<.01) and attitude toward HyFlex learning
learning may affect their perceptions of blended learning,  (B=0.138, p=0.014) . The effect size of perception of blended
preferred mode of learning, and attitude toward HyFlex learning.  learning was considerably smaller than that of online synchronous
The results show that online self-regulated learning only ( f 2_ 0.005), online asynchronous ( f 2_ 0.014), and face-to-face
significantly influences student perception of blended learning  learning preference | f 2-0.010) and attitude toward HyFlex
(B=0253,p<.001) and attitude toward HyFlex learning learning (f2 = 0.012).
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The last was student preferences regarding the learning mode
effect on attitudes toward HyFlex learning. Students who preferred
face-to-face, online asynchronous, or synchronous learning showed
no differences in attitude toward HyFlex learning.

11 Discussion

This section discusses the findings of this study. First, the study
confirms that students’ technological skills drive them to have positive
attitudes toward new learning technology (Mishra et al, 2017;
Broadbent et al., 2020), including HyFlex learning. Maximizing the
use of online learning such as HyFlex learning requires good
technological competence (Broadbent et al., 2020). The utilization of
technology broadens the range of opportunities available to students,
enabling them to actively participate in learning by offering diverse
avenues and means of access (Attard and Holmes, 2022). This result
agrees with a study conducted by Rhema and Miliszewska (2014).
They found that students who possess superior proficiency in and
better access to technological resources generally manifest more
favorable attitudes toward e-learning. This notion is further supported
by existing scholarly work. They posit that the degree of technological
accessibility and its dependability significantly influences students’
propensity to utilize Information and Communication Technologies
(ICTs) for their educational objectives (Rhema and Miliszewska, 2014).

The association between students’ technological skills and
attitudes toward HyFlex was partially mediated by online self-
regulated learning and students’ perception of blended learning. This
result is in line with that of a previous study by Broadbent et al. (2022),
who found that technological skills and media may enhance students’
self-regulated learning. Students’ technological proficiency allows
them to effectively utilize the features and functionalities of online
learning platforms, enabling them to navigate through different tools,
access resources, and engage in various learning activities (Lee et al.,
2019; Alfadda and Mahdi, 2021).

Students with better technological skills are more likely to possess
better self-regulation abilities in an online learning environment. They
can effectively manage their time, set goals, monitor their progress, and
adjust their learning strategies accordingly (Brown et al., 2022). Their
proficiency in using technology enables them to access and organize
learning materials, collaborate with peers, and seek additional resources
independently (Gocotano et al., 2021). Self-regulation contributes to
overall learning success and engagement (Lawrence et al., 2019).

The results also show that students’ technological skills affect their
perceptions of blended learning. Studies have indicated that students’
proficiency in digital literacy has a beneficial impact on their
involvement in digital educational materials and their general outlook
on online and blended learning (McGuinness and Fulton, 2019; Sari
and Wahyudin, 2019). Students’ technological skills also increase their
likelihood of choosing online asynchronous and synchronous learning
and reduce their likelihood of choosing face-to-face learning as their
learning preference. The reason behind these behaviors is that
students’ lack of technological knowledge prevents them from using
technology in their learning (Son et al., 2017). In other words, students
with poor technological skills tend to choose face-to-face learning
modes that minimize their use of technology.

These findings indicate that SRL affects students’ attitudes toward
HyFlex learning. The role of feedback and social support in SRL
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influences students’ attitudes toward new learning technologies.
Feedback that guides students’ next steps in learning and supports
their self-regulation can contribute to a positive attitude and increased
acceptance of technology (Brown et al., 2016). Additionally, evidence
strongly suggests that students’ online self-regulated learning
encourages them to have positive perceptions of blended learning.
This result is in line with a study conducted by Tsai (2010), who found
that students engaged in web-based SRL expressed positive
perspectives on the arrangement of their blended courses.

Another result also implies that students’ perceptions and
experiences of blended learning affect their attitudes toward HyFlex
learning. Students’ perceptions of blended learning were built based
on their blended learning experience during the COVID-19
pandemic. Several studies have shown that attitudes can be driven by
past experiences and behaviors (Terry et al., 1999; Reza Jalilvand and
Samiei, 2012; Andretta et al., 2014). Students’ perception of blended
learning also tends to increase their likelihood of choosing online
asynchronous learning and reduce their likelihood of choosing face-
to-face learning as their learning preference. Positive perceptions of
blended learning may be linked to its perceived effectiveness and
engagement in online learning. Students’ positive attitudes toward
blended learning and its components, such as synchronous and
asynchronous learning, influence their behavior or preference for
specific learning modes (Shamsuddin and Kaur, 2020). Students who
have positive experiences with blended learning may perceive online
learning as equally or even more effective than face-to-face learning
(Bouilheres et al., 2020) because they perceive it as more engaging and
interactive (G. Dada et al., 2019). They may also appreciate the
interactive and multimedia elements of online learning platforms,
which can enhance their engagement and motivation (Ma and Lee,
2021). In addition, blended learning often incorporates online
discussion forums, group projects, and collaborative activities, which
can foster social interaction and peer learning (Gulnaz et al., 2019).
Students who value these collaborative aspects of blended learning
may be more likely to choose online learning options that allow
synchronous or asynchronous interactions with their peers.

Finally, student-preferred modes of learning did not affect their
attitude toward HyFlex learning. HyFlex learning comprises face-to-
face, online synchronous, and asynchronous online modes of learning
(Abdelmalak and Parra, 2016). Hyflex provides flexibility and equity
to students (Abdelmalak and Parra, 2016; Saenen et al.,, 2023). All
learning modes were accommodated in HyFlex learning, leading to
an insignificant effect of student-preferred learning modes on their
attitude toward HyFlex learning.

11.1 Theoretical contributions

In the context of our study on the relationship between students’
technological skills and their attitudes toward HyFlex learning in
Indonesia, the theoretical contributions are as follows.

11.1.1 Technological skills and educational
attitudes framework

This study contributes to the development of a theoretical
framework that specifically explores the relationship between students’
technological skills and their attitudes toward HyFlex learning. These
findings suggest that technological skills play a pivotal role in shaping
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attitudes, offering insights into the cognitive and affective dimensions
of this relationship. This framework can serve as a foundation for
future studies to explore the role of technological skills in other
educational contexts and learning modalities.

11.1.2 Extended knowledge-attitude-behavior for
HyFlex learning

Building on established models such as knowledge-attitude-
behavior (KAB), this study extends the theoretical understanding of
technology acceptance to the unique context of HyFlex learning. By
demonstrating the direct and indirect influences of technological skills
on attitudes, this study enriches the KAB with elements specific to
flexible learning environments. This extension enhances our
understanding of the factors that influence students’ acceptance of and
adaptation to innovative educational modes.

11.1.3 Mediating mechanisms in educational
technology adoption

The identification of mediating factors, such as online self-
regulated learning and blended learning experiences, contributes to a
more nuanced theoretical understanding of the mechanisms that
influence the adoption of educational technology. This study suggests
that the relationship between technological skills and attitudes toward
HyFlex learning is not only direct but is also mediated by students’
perceptions and experiences. Integrating these mediating factors into
theoretical models can enhance predictions and interventions in
technology-adoption scenarios.

11.1.4 Cultural adaptation In educational
technology models

By focusing on the Indonesian context, this study provides
insights into how cultural factors may influence the relationship
between technological skills and attitudes toward innovative learning
modes. These theoretical contributions extend beyond a generic
understanding of technology adoption, emphasizing the need for
culture-sensitive models. This acknowledgment of cultural nuances
contributes to a broader conversation about adapting educational
technology models to diverse global contexts.

11.1.5 The role of preferred learning modes in
educational attitudes

Although the study did not find a mediating role for student-
preferred learning modes, this finding contributes to the discourse on
the complex interplay between individual preferences and attitudes in
educational contexts. The theoretical contribution lies in recognizing
that the impact of technological skills on attitudes is not universally
mediated by preferred learning modes. Future theoretical frameworks
may need to explicitly consider individual differences when examining
technology adoption in education.

12 Conclusion, implications for
practice, and future research

By employing structural equation modeling, this study provides
strong evidence of the direct and indirect contributions of students’
technological skills to their attitudes toward HyFlex learning in
Indonesia. The findings indicate that students’ technological skills
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significantly affect their attitudes toward new learning modes, such as
HyFlex learning. Hence, adequate technological skills may encourage
students to have a positive attitude toward HyFlex learning. As attitude
is important in new learning adaptation, HyFlex learning adaptation
requires student technological skills.

The study also investigated the mediating role of online self-
regulated learning, perceptions based on blended learning experiences,
and students’ preferred learning modes. The study noted that enhancing
students’ online self-regulated learning and blended learning
experiences can create strong servitudes between students’ technological
skills and their attitude toward HyFlex learning. The mediating role of
student-preferred learning modes was also examined. However, the
results showed that they did not mediate the relationship between
students’ technological skills and HyFlex learning.

Lastly, as the HyFlex learning mode becomes an alternative
learning mode giving students equity and control in their learning,
countries throughout the world, including Indonesia, should prepare
their students with the required technological skills, enhance their
self-regulated learning, and give them the best experience in online or
blended learning before adopting HyFlex.

12.1 Limitations and future research
directions

Our study on the relationship between students” technological
skills and attitudes toward HyFlex learning in Indonesia has several
limitations that warrant consideration. The first and foremost is the
issue of generalizability. Our research was geographically confined to
the unique educational landscape of Indonesia, and caution must
be exercised when extending the findings to other cultural or
educational contexts. The distinct characteristics of the Indonesian
educational system, sociocultural factors, and technology
infrastructure might limit the external validity of the study,
emphasizing the need for additional research in diverse settings to
ascertain the broader applicability of our results.

The second limitation pertains to the cross-sectional design
adopted in our study. By capturing a single snapshot of the relationship
between technological skills and attitudes at a specific point in time, our
research is constrained by its ability to establish causal relationships or
discern how these associations may evolve over time. A longitudinal
approach could provide a more dynamic understanding of the interplay
between technological skills and attitudes toward HyFlex learning,
allowing for the identification of trends and changes in these dynamics.

Furthermore, our reliance on self-report measures introduces a
potential source of bias, which must be acknowledged. The subjectivity
inherent in self-reporting technological skills and attitudes may lead
to inaccuracies, as participants may be inclined to either overstate or
understate their capabilities and perceptions. This limitation
emphasizes the importance of triangulating data using alternative
assessment methods, such as performance-based evaluations or
observations, to enhance the reliability and validity of our findings.

In recognizing these limitations, we underscore the need for caution
when interpreting our results. Future research endeavors could address
these constraints by employing more diverse samples, incorporating
longitudinal designs, and utilizing a mix of assessment methods to
provide a more comprehensive understanding of the complex relationship

between technological skills and attitudes toward HyFlex learning.
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13 Practical recommendations

The findings of this study have practical implications for educators,
institutions, policymakers, and other stakeholders involved in HyFlex
learning implementation. These practical implications are essential in
creating an environment that maximizes the benefits of HyFlex learning
for students. The practical implications of this study are as follows.

13.1 Technology integration in curriculum

Educational institutions should integrate technology into their
curriculum to enhance students’ technological skills. This can
be achieved through the development of courses or modules
specifically designed to improve digital literacy, coding abilities, and
proficiency in the relevant software. Integrating technology into
various subjects will ensure that students develop the skills necessary
to navigate HyFlex learning environments.

13.2 Professional development for
educators

Educators play a pivotal role in HyFlex learning success; therefore,
institutions should invest in professional development programs to
enhance educators’ technological proficiency and pedagogical strategies
in online and blended learning. Training sessions, workshops, and
ongoing support can empower educators to create HyFlex learning
experiences that align with students’ needs and expectations.

13.3 Support systems for online
self-regulated learning

Institutions should establish support systems to foster self-
regulated online learning among students. Providing resources such
as online tutorials, study guides, and interactive platforms can help
students to develop effective self-regulation skills. Educators and
support staff can also play a role in guiding students toward successful
self-regulated learning practices.

13.4 Blended learning best practices

Incorporating blended learning experiences into traditional
classrooms can positively impact students’ attitudes toward HyFlex
learning. Institutions should identify and implement best practices for
blended learning by leveraging the strengths of both online and
in-person instruction. This may include creating interactive online
materials, encouraging collaborative projects, and optimizing the
balance between face-to-face and virtual interactions.

13.5 Technological infrastructure and
accessibility

Policymakers and educational institutions must invest in a robust
technological infrastructure to ensure equitable access to HyFlex
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learning for all students. This includes addressing issues related to
Internet connectivity, providing devices for students who may not
have them, and creating a supportive environment for learning both
on- and off-campus. By addressing these infrastructure concerns,
institutions can minimize disparities in access and promote inclusivity.

13.6 Continuous assessment of
technological preparedness

Institutions should establish mechanisms for the continuous
assessment of students’ technological preparedness. Regular
evaluations can help to identify areas where additional support is
needed to inform targeted interventions. This ongoing assessment also
allows institutions to adapt their strategies to the evolving landscape
of educational technology.

Data availability statement

The datasets presented in this study can be found in the following
online repository: https://doi.org/10.6084/m9.figshare.23677653.v1.

Author contributions

AA: Conceptualization, Data curation, Formal analysis, Funding
acquisition, Investigation, Project administration, Resources,
Supervision, Writing — original draft. SS: Data curation, Investigation,
Validation, Visualization, Writing - review & editing. WS: Data
curation, Formal analysis, Writing - review & editing.

Funding

The author(s) declare financial support was received for the
research, authorship, and/or publication of this article. This work was
generously supported by the Direktorat Riset, Teknologi, dan
Pengabdian Kepada Masyarakat Kementerian Pendidikan, Kebudayaan,
Riset, dan Teknologi (Indonesian Ministry of Education, Culture,
Research and Technology) with grant no. 139/E5/PG.02.00.PL/2023.

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could
be construed as potential conflicts of interest.

Publisher’'s note

All claims expressed in this article are solely those of the
authors and do not necessarily represent those of their affiliated
organizations, or those of the publisher, the editors and the
reviewers. Any product that may be evaluated in this article, or
claim that may be made by its manufacturer, is not guaranteed or
endorsed by the publisher.

frontiersin.org


https://doi.org/10.3389/feduc.2023.1258298
https://www.frontiersin.org
https://doi.org/10.6084/m9.figshare.23677653.v1

Amiruddin et al.

References

Abdelmalak, M. M. M, and Parra, J. L. (2016). Expanding learning opportunities for
graduate students with HyFlex course design. Int. J. Online Pedagog. Course Des. 6,
19-37. doi: 10.4018/IJOPCD.2016100102

Aguilera-Hermida, A. P. (2020). College students’ use and acceptance of emergency
online learning due to COVID-19. Int. J. Educ. Res. Open. 1:100011. doi: 10.1016/j.
ijedro.2020.100011

Akter, S., Fosso Wamba, S., and Dewan, S. (2017). Why PLS-SEM is suitable for
complex modelling? An empirical illustration in big data analytics quality. Prod. Plan.
Control 28,1011-1021. doi: 10.1080/09537287.2016.1267411

Al Masri, A., and Rimawi, S. (2022). Challenges of applying e-learning facing faculty
members in public universities during COVID-19. Perspektivy Nauki i Obrazovania 56,
534-560. doi: 10.32744/pse.2022.2.32

Alfadda, H. A., and Mahdi, H. S. (2021). Measuring students” use of zoom application
in language course based on the technology acceptance model (TAM). J. Psycholinguist.
Res. 50, 883-900. doi: 10.1007/s10936-020-09752-1

Andretta, J. R., Worrell, E. C., and Mello, Z. R. (2014). Predicting educational outcomes
and psychological well-being in adolescents using time attitude. Psychol. Sch. 51,
434-451. doi: 10.1002/pits.21762

Attard, C., and Holmes, K. (2022). An exploration of teacher and student perceptions
of blended learning in four secondary mathematics classrooms. Math. Educ. Res. ]. 34,
719-740. doi: 10.1007/s13394-020-00359-2

Beatty, B. (2007). “Transitioning to an online world: using HyFlex courses to bridge
the gap” in Proceedings of EdMedia + innovate learning 2007. (eds). C. Montgomerie and
J. Seale (Waynesville, NC: Association for the Advancement of Computing in Education
(AACE)), 2701-2706.

Binnewies, S., and Wang, Z. (2019). “Challenges of student equity and engagement in
a HyFlex course” in Blended learning designs in STEM higher education: Putting learning
first. (eds.) C. N. Allan, C. Campbell and J. Crough (Singapore: Springer Singapore),
209-230.

Bouilheres, F, Le, L. T. V. H., McDonald, S., Nkhoma, C., and Jandug-Montera, L.
(2020). Defining student learning experience through blended learning. Educ. Inf.
Technol. 25, 3049-3069. doi: 10.1007/s10639-020-10100-y

Broadbent, J., Panadero, E., Lodge, J. M., and de Barba, P. (2020). “Technologies to
enhance self-regulated learning in online and computer-mediated learning
environments” in Handbook of research in educational communications and technology:
Learning design. (eds.) M. J. Bishop, E. Boling, J. Elen and V. Svihla (Cham: Springer
International Publishing), 37-52.

Broadbent, J., Panadero, E., Lodge, J. M., and Fuller-Tyszkiewicz, M. (2022). The self-
regulation for learning online (SRL-O) questionnaire. Metacogn. Learn. 18, 135-163.
doi: 10.1007/s11409-022-09319-6

Brown, G. T. L., Peterson, E. R., and Yao, E. S. (2016). Student conceptions of feedback:
impact on self-regulation, self-efficacy, and academic achievement. Br. J. Educ. Psychol.
86, 606-629. doi: 10.1111/bjep.12126

Brown, T., Robinson, L., Gledhill, K., Yu, M. L., Isbel, S., Greber, C., et al. (2022).
‘Learning in and out of lockdown’ a comparison of two groups of undergraduate
occupational therapy students’ engagement in online-only and blended education
approaches during the COVID-19 pandemic. Aust. Occup. Ther. J. 69, 301-315. doi:
10.1111/1440-1630.12793

Chen, Y, Sun, Y., Liu, Z., and Hu, D. (2022). Study on nutritional knowledge, attitude
and behavior of Chinese school football players. Children 9:1910. doi: 10.3390/
children9121910

Cheung, M. H,, Pires, G. D., Rosenberger, P. J., and Oliveira, M. J. (2020). Driving
consumer-brand engagement and co-creation by brand interactivity. Mark. Intell. Plan.
38, 523-541. doi: 10.1108/mip-12-2018-0587

Cohen, J. (2013). Statistical power analysis for the behavioral sciences. New York:
Academic press.

Dietrich, N., Kentheswaran, K., Ahmadi, A., Teychené, J., Bessiere, Y.,
Alfenore, S., et al. (2020). Attempts, successes, and failures of distance learning in
the time of COVID-19. J. Chem. Educ. 97, 2448-2457. doi: 10.1021/acs.
jchemed.0c00717

Dumford, A. D., and Miller, A. L. (2018). Online learning in higher education:
exploring advantages and disadvantages for engagement. J. Comput. High. Educ. 30,
452-465. doi: 10.1007/s12528-018-9179-z

Dumitrescu, A. L., Wagle, M., Dogaru, B. C., and Manolescu, B. (2011). Modeling the
theory of planned behavior for intention to improve Oral health behaviors: the impact
of attitudes, knowledge, and current behavior. J. Oral Sci. 53, 369-377. doi: 10.2334/
josnusd.53.369

Dada, E. G., Alkali, A. H., and Oyewola, D. O. (2019). of asynchronous and
synchronous E-learning mode on students” academic performance in National Open
University (NOUN), Maiduguri Centre. Int. . Mod. Educ. Comp. Sci. 11, 54-64. doi:
10.5815/ijmecs.2019.05.06

Garrett, M., Reimert Burr6, N. M., Smith, W.,, Woodyard, H., and Jani, V. (2021). “Can
use of HyFlex Learning with integrated technologies in Covid-19 era motivate students?’,

Frontiers in Education

10.3389/feduc.2023.1258298

in 14th annual International Conference of Education, Research and Innovation. IATED,
9695-9695.

Gaur, R., Mudgal, S. K., Kaur, S., and Sharma, R. (2020). Undergraduate nursing
students’ attitude towards online classes during lockdown period in India: imposed or
interested? Int. J. Commun. Med. Pub. Health. 7:3371. doi: 10.18203/2394-6040.
ijemph20203892

Gocotano, T. E., Jerodiaz, M. A. L., Banggay, J. C. P, Rey Nasibog, H. B, and Go, M. B.
(2021). Higher education students’ challenges on flexible online learning implementation
in the rural areas: a Philippine case. Int. J. Learn. Teach. Educ. Res. 20, 262-290. doi:
10.26803/IJLTER.20.7.15

Gulnaz, E, Althomali, A. D. A, and Alzeer, D. H. (2019). An investigation of the
perceptions and experiences of the EFL teachers and learners about the effectiveness of
blended learning at Taif University. Int. J. Eng. Ling. 10:329. doi: 10.5539/ijel.v10n1p329

Hair, J. E (2011). “Multivariate Data Analysis: An Overview’, in International
Encyclopedia of Statistical Science. Berlin, Heidelberg: Springer Berlin Heidelberg, pp.
904-907.

Hair, J. E, Hult, G. T. M., Ringle, C. M., Sarstedt, M., Danks, N. P, and Ray, S. (2021).
Partial least squares structural equation modeling (PLS-SEM) using R, vol. 46. Edinburgh:
Springer Cham (Classroom Companion: Business).

Hair, J. E, Risher, J. J., Sarstedt, M., and Ringle, C. M. (2019). When to use and how to
report the results of PLS-SEM. Eur. Bus. Rev. 31, 2-24. doi: 10.1108/EBR-11-2018-0203

Han, F, and Ellis, R. A. (2020). Initial development and validation of the perceptions
of the blended learning environment questionnaire. J. Psychoeduc. Assess. 38, 168-181.
doi: 10.1177/0734282919834091

Hanafiah, M. H. (2020). Formative vs. reflective measurement model: guidelines for
structural equation modeling research. International journal of. Anal. Appl. 18, 876-889.
doi: 10.28924/2291-8639-18-2020-876

Henseler, J., Ringle, C. M., and Sarstedt, M. (2015). A new criterion for assessing
discriminant validity in variance-based structural equation modeling. J. Acad. Mark. Sci.
43, 115-135. doi: 10.1007/s11747-014-0403-8

Higuchi, A., Davalos, J., and Hernani-Merino, M. (2017). Theory of planned behavior
applied to fish consumption in modern metropolitan Lima. Food Sci. Technol. 37,
202-208. doi: 10.1590/1678-457x.17516

Jagannathan, S. (2021). Reimagining digital learning for sustainable development: how
upskilling, data analytics, and educational technologies close the skills gap. Oxford,
England: Routledge.

Jalilvand, M. R., and Samiei, N. (2012). The impact of electronic word of mouth on a
tourism destination choice. Internet Res. 22, 591-612.

Jordon, M. K., Tudini, E, and Liuzzo, D. (2023). Hybrid-flexible classroom Design in
the Physical Therapist Classroom. J. Phys. Ther. Educ. 37, 178-185. doi: 10.1097/
jte.0000000000000281

Kaplanidou, K., and Vogt, C. A. (2007). The interrelationship between sport event and
destination image and sport tourists’ Behaviours. J. Sport Tour. 12, 183-206. doi:
10.1080/14775080701736932

Koay, K. Y., Tjiptono, F, and Sandhu, M. S. (2021). Predicting consumers’ digital
piracy behaviour: does past experience matter? Int. J. Emerg. Mark. 17, 2397-2419. doi:
10.1108/ijoem-09-2020-1067

Kofidou, C., Mantzikos, C. N., Chatzitheodorou, G., Kyparissos, N., and Karali, A.
(2017). Teachers’ perceptions and attitudes on the inclusive education of students with
autism Spectrum disorders (ASD): a literature review. Aiddoyor! Oewpia Kot Hpdén
Zrig Emotiueg Aywync Kai Exmaidevong. 3:35. doi: 10.12681/dial.11965

Kohnke, L., and Moorhouse, B. L. (2021). Adopting HyFlex in higher education in
response to COVID-19: students’ perspectives. Open Learn. 36, 231-244. doi:
10.1080/02680513.2021.1906641

Lawrence, J., Brown, A., Redmond, P, and Basson, M. (2019). Engaging the
disengaged: exploring the use of course-specific learning analytics and nudging to
enhance online student engagement. Stud. Succ. 10, 47-58. doi: 10.5204/ssj.v10i2.1295

Lee, K. (2017). Rethinking the accessibility of online higher education: a historical
review. Internet High. Educ. 33, 15-23. doi: 10.1016/j.iheduc.2017.01.001

Lee, J., Song, H. D., and Hong, A. J. (2019). Exploring factors, and indicators for measuring
students’ sustainable engagement in e-learning. Sustainability 11:985. doi: 10.3390/su11040985

Liu, C. Y. A,, and Rodriguez, R. C. (2019). Evaluation of the impact of the Hyflex
learning model. Int. J. Innov. Learn. 25, 393-411. doi: 10.1504/IJ1L.2019.099986

Ma, L., and Lee, C. S. (2021). Evaluating the effectiveness of blended learning using
the ARCS model. J. Comput. Assist. Learn. 37, 1397-1408. doi: 10.1111/jcal.12579

Martinez-Lopez, R., Yot, C., Tuovila, I, and Perera-Rodriguez, V. H. (2017). Online
self-regulated learning questionnaire in a Russian MOOC. Comput. Hum. Behav. 75,
966-974. doi: 10.1016/j.chb.2017.06.015

McGuinness, C., and Fulton, C. (2019). Digital literacy in higher education: a case
study of student engagement with e-tutorials using blended learning. J. Inform. Technol.
Educ. 18,001-028. doi: 10.28945/4190

frontiersin.org


https://doi.org/10.3389/feduc.2023.1258298
https://www.frontiersin.org
https://doi.org/10.4018/IJOPCD.2016100102
https://doi.org/10.1016/j.ijedro.2020.100011
https://doi.org/10.1016/j.ijedro.2020.100011
https://doi.org/10.1080/09537287.2016.1267411
https://doi.org/10.32744/pse.2022.2.32
https://doi.org/10.1007/s10936-020-09752-1
https://doi.org/10.1002/pits.21762
https://doi.org/10.1007/s13394-020-00359-2
https://doi.org/10.1007/s10639-020-10100-y
https://doi.org/10.1007/s11409-022-09319-6
https://doi.org/10.1111/bjep.12126
https://doi.org/10.1111/1440-1630.12793
https://doi.org/10.3390/children9121910
https://doi.org/10.3390/children9121910
https://doi.org/10.1108/mip-12-2018-0587
https://doi.org/10.1021/acs.jchemed.0c00717
https://doi.org/10.1021/acs.jchemed.0c00717
https://doi.org/10.1007/s12528-018-9179-z
https://doi.org/10.2334/josnusd.53.369
https://doi.org/10.2334/josnusd.53.369
https://doi.org/10.5815/ijmecs.2019.05.06
https://doi.org/10.18203/2394-6040.ijcmph20203892
https://doi.org/10.18203/2394-6040.ijcmph20203892
https://doi.org/10.26803/IJLTER.20.7.15
https://doi.org/10.5539/ijel.v10n1p329
https://doi.org/10.1108/EBR-11-2018-0203
https://doi.org/10.1177/0734282919834091
https://doi.org/10.28924/2291-8639-18-2020-876
https://doi.org/10.1007/s11747-014-0403-8
https://doi.org/10.1590/1678-457x.17516
https://doi.org/10.1097/jte.0000000000000281
https://doi.org/10.1097/jte.0000000000000281
https://doi.org/10.1080/14775080701736932
https://doi.org/10.1108/ijoem-09-2020-1067
https://doi.org/10.12681/dial.11965
https://doi.org/10.1080/02680513.2021.1906641
https://doi.org/10.5204/ssj.v10i2.1295
https://doi.org/10.1016/j.iheduc.2017.01.001
https://doi.org/10.3390/su11040985
https://doi.org/10.1504/IJIL.2019.099986
https://doi.org/10.1111/jcal.12579
https://doi.org/10.1016/j.chb.2017.06.015
https://doi.org/10.28945/4190

Amiruddin et al.

Mishra, K. E., Wilder, K., and Mishra, A. K. (2017). Digital literacy in the marketing
curriculum. Ind. High. Educ. 31, 204-211. doi: 10.1177/0950422217697838

Ng, T. H., Lo, M. E, Fong, B. Y. F, and Yee, H. H. L. (2022). Predictors of the intention
to use traditional Chinese medicine (TCM) using extended theory of planned behavior:
a cross-sectional study among TCM users in Hong Kong. BMC Complement. Med.
Therap. 22:113. doi: 10.1186/s12906-022-03598-x

Nieuwoudt, J. E. (2020). Investigating synchronous and asynchronous class attendance
as predictors of academic success in online education. Australas. J. Educ. Technol. 36,
15-25. doi: 10.14742/ajet.5137

Oamen, T. E. (2023). A comparative model analysis of predictors of community
pharmacists’ collaborative practices in two southwestern states in Nigeria. J. Econom.
Manag. Trade. 29, 1-12. doi: 10.9734/jemt/2023/v29i41085

Obasa, A. I, Eludire, A. A., and Ajao, T. A. (2013). A comparative study of
synchronous and asynchronous e-learning resources. Int. J. Innov. Res. Sci., Eng. Technol.
2, 5938-5946.

Picciano, A. G. (2019). Blending with purpose: the multimodal model. Online Learn.
13, 7-18. doi: 10.24059/0lj.v13i1.1673

Prabandari, S. P, and Chong, D. (2022). New business venture motivation:
comparative analysis between Chinese and Indonesian postgraduate students. Int. J.
Profess. Bus. Rev. 7:€0565. doi: 10.26668/businessreview/2022.v7i4.e565

Reza Jalilvand, M., and Samiei, N. (2012). The impact of electronic word of mouth on
a tourism destination choice. Internet Res. 22, 591-612. doi: 10.1108/10662241211271563

Rhema, A., and Miliszewska, I. (2014). Analysis of student attitudes towards
E-learning: the case of engineering students in Libya. Iss. Inform. Sci. Inform. Technol.
11, 169-190. doi: 10.28945/1987

Rosen, L., Whaling, K., Carrier, L. M., Cheever, N. A., and Rokkum, J. (2013). Media
and tech usage and attitude scale: an empirical investigation. Comput. Hum. Behav. 29,
2501-2511. doi: 10.1016/j.chb.2013.06.006

Saenen, L., Van Heel, M., Altes, T. K., and Emmers, E. (2023). “A dissection of Hyflex
education in terms of equal opportunities in education” in Handbook of research on
implementing inclusive educational models and technologies for equity and diversity. eds.
E. Paula, E. Nuno and B. Oscar, 323-340.

Sahadev, S., Malhotra, N., Kannangara, L. N., and Ritchie, B. W. (2023). Disaster
planning intentions of tourism accommodation managers: understanding the influence
of past disaster experience and disaster management training. J. Travel Res. 63, 175-194.
doi: 10.1177/00472875221145129

Sari, E. M., and Wahyudin, A. Y. (2019). Undergraduate students’ perceptions toward
blended learning through instagram in english for business class. Int. J. Lang. Educ. 3,
64-73. doi: 10.26858/ijole.v1i1.7064

Frontiers in Education

11

10.3389/feduc.2023.1258298

Sarstedt, M., Hair, J. F, and Ringle, C. M. (2022). “PLS-SEM: indeed a silver bullet”
- retrospective observations and recent advances. J. Mark. Theory Pract. 31, 261-275.
doi: 10.1080/10696679.2022.2056488

Seraji, F, Attaran, M., and Azizi, S. M. (2019). Blended learning researches in Iran: several
fundamental criticisms. Digit. Educ. Rev. 36, 190-206. doi: 10.1344/der.2019.36.190-206

Shahriar, S. H. B., Arafat, S., Sultana, N., Akter, S., Khan, M. M. R,, Nur, J. M. E. H.,
et al. (2021). The transformation of education during the corona pandemic: exploring
the perspective of the private university students in Bangladesh. Asian Assoc. Open
Univer. J. 16, 161-176. doi: 10.1108/ AAOUJ-02-2021-0025

Shamsuddin, N., and Kaur, J. (2020). Students’ learning style and its effect on blended
learning, does it matter? Int. J. Eval. Res. Educ. 9,195-202. doi: 10.11591/ijere.v9i1.20422

Solomon, M. R. (2017). Consumer behavior: Buying, having, and being. Indianapolis:
Pearson.

Son, J. B, Park, S. S., and Park, M. (2017). Digital literacy of language learners in two
different contexts. Jalt Call Journal 13, 77-96. doi: 10.29140/jaltcall.v13n2.213

Steinmetz, H., Knappstein, M., Ajzen, L., Schmidt, P, and Kabst, R. (2016). How
effective are behavior change interventions based on the theory of planned behavior? Z.
Psychol. 224, 216-233. doi: 10.1027/2151-2604/a000255

Terry, D. J., Hogg, M. A., and White, K. M. (1999). The theory of planned behaviour:
self-identity, social identity and group norms. Br. J. Soc. Psychol. 38, 225-244. doi:
10.1348/014466699164149

Tichavsky, L. P, Hunt, A., Driscoll, A., and Jicha, K. (2015). “It’s just Nice having a real
teacher”: student perceptions of online versus face-to-face instruction. Int. J. Scholar.
Teach. Learn. 9, 1-8. doi: 10.20429/ijs0t1.2015.090202

Tsai, C. W. (2010). Designing appropriate blended courses: a students’ perspective.
Cyberpsychol. Behav. Soc. Netw. 13, 563-566. doi: 10.1089/cyber.2009.0335

Wang, Q., Quek, C. L., and Hu, X. (2017). Designing and improving a blended
synchronous learning environment: an educational design research. Int. Rev. Res. Open
Dist. Learn. 18, 99-118. doi: 10.19173/irrodl.v18i3.3034

Wong, B. T. M, Li, K. C,, Chan, H. T, and Cheung, S. K. S. (2023). HyFlex learning
research and practice: a longitudinal analysis. Sustainability 15:9699. doi: 10.3390/
sul5129699

Xhelili, P, Ibrahimi, E., Rruci, E., and Sheme, K. (2021). Adaptation and Perception
of Online Learning during COVID-19 Pandemic by Albanian University Students. Int.
J. Stud. Educ. 3:49. doi: 10.46328/ijonse.49

Zheng, C., Liang, ].-C., Yang, Y.-E, and Tsai, C.-C. (2016). The relationship between
Chinese university students’ conceptions of language learning and their online self-
regulation. System 57, 66-78. doi: 10.1016/j.system.2016.01.005

frontiersin.org


https://doi.org/10.3389/feduc.2023.1258298
https://www.frontiersin.org
https://doi.org/10.1177/0950422217697838
https://doi.org/10.1186/s12906-022-03598-x
https://doi.org/10.14742/ajet.5137
https://doi.org/10.9734/jemt/2023/v29i41085
https://doi.org/10.24059/olj.v13i1.1673
https://doi.org/10.26668/businessreview/2022.v7i4.e565
https://doi.org/10.1108/10662241211271563
https://doi.org/10.28945/1987
https://doi.org/10.1016/j.chb.2013.06.006
https://doi.org/10.1177/00472875221145129
https://doi.org/10.26858/ijole.v1i1.7064
https://doi.org/10.1080/10696679.2022.2056488
https://doi.org/10.1344/der.2019.36.190-206
https://doi.org/10.1108/AAOUJ-02-2021-0025
https://doi.org/10.11591/ijere.v9i1.20422
https://doi.org/10.29140/jaltcall.v13n2.213
https://doi.org/10.1027/2151-2604/a000255
https://doi.org/10.1348/014466699164149
https://doi.org/10.20429/ijsotl.2015.090202
https://doi.org/10.1089/cyber.2009.0335
https://doi.org/10.19173/irrodl.v18i3.3034
https://doi.org/10.3390/su15129699
https://doi.org/10.3390/su15129699
https://doi.org/10.46328/ijonse.49
https://doi.org/10.1016/j.system.2016.01.005

	Students’ technological skills and attitudes toward HyFlex learning: the mediating role of online self-regulated learning, blended learning perception, and preferred learning modes
	1 Introduction
	2 Purpose of the study
	3 Significance of the study
	4 Literature review and hypothesis
	5 Significance of the study
	6 Materials and methods
	7 Samples
	8 Instrumentation
	8.1 Students’ technological skills
	8.2 Online self-regulated learning
	8.3 Perception of blended learning
	8.4 Preferred mode of learning
	8.5 Attitude toward HyFlex learning

	9 Data collection and analysis
	10 Results
	10.1 Descriptive statistics and correlation
	10.2 Structural equation model

	11 Discussion
	11.1 Theoretical contributions
	11.1.1 Technological skills and educational attitudes framework
	11.1.2 Extended knowledge-attitude-behavior for HyFlex learning
	11.1.3 Mediating mechanisms in educational technology adoption
	11.1.4 Cultural adaptation In educational technology models
	11.1.5 The role of preferred learning modes in educational attitudes

	12 Conclusion, implications for practice, and future research
	12.1 Limitations and future research directions

	13 Practical recommendations
	13.1 Technology integration in curriculum
	13.2 Professional development for educators
	13.3 Support systems for online self-regulated learning
	13.4 Blended learning best practices
	13.5 Technological infrastructure and accessibility
	13.6 Continuous assessment of technological preparedness

	Data availability statement
	Author contributions

	References

