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Abstract: This study looks at three key concepts in 21% century e-education: MOOC-efficacy,
meaningful learning, and gender among undergraduate students at Malaysian public universities. Its
primary goal is to investigate the role of gender as a moderator in the relationship between MOOC-
efficacy and meaningful learning. This study uses four criteria to define MOOC-efficacy (information
searching, making queries, MOOC learning, and MOOC usability). Meanwhile, five dimensions are
used to conceptualise meaningful learning (i.e., cooperative learning, active learning, authentic
learning, constructive learning, and intentional learning). A cross-sectional survey design was used in
this study. The data were collected using a 52-item questionnaire with reliability indices ranging from
0.822 to 0.890 for the dimensions. University students who volunteered to take part in the study and
have prior experience using MOOCs make up the study's population. 603 students were chosen at
random to represent the sample. Data analysis included the Structural Equation Modeling (SEM) test
for moderation. The result indicates a change in the chi-square (Ay?) value (0.779), which is lower than
the chi-square (y?) critical value (3.841) at p < 0.05. This shows that gender did not emerge as a
moderating factor of the relationship between MOOC-efficacy and meaningful learning among these
students. An interesting finding includes the fact that males and females are provided an equal exposure
and opportunity of education in Malaysia. There were no stereotyping and gaps in the educational
treatment, opportunities and learning experience between gender.

Keywords: Gender, Massive Open Online Course (MOOC), meaningful learning, moderating effect,
MOOC-efficacy.

1. Introduction

The educational landscape of the 21st century has undergone significant changes as a result of
recent, extraordinary technological breakthroughs. Massive Open Online Courses (MOOCs) were
initially inspired by the educational paradigms of e-learning, online learning, remote learning, and open
learning (Dunn & Kennedy, 2019; Gémez-Galan et al., 2020). The conventional classroom faces a
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significant uphill battle against MOOCs, which are a recent development in the field of web-based
education. MOOCs provide students an alternate method of receiving interactive instruction and
learning. MOOCs have been touted as a potential rejuvenation in instructional technology that responds
to the technologically driven environment of 21st century education and industrial revolution 4.0 (Rose
Alinda et al., 2017). In Malaysia, Massive Open Online Courses (MOQCs) are still in the beginning
phases of their development, which are given through Open Learning. In this regard, MOOCs are now
regarded as an essential medium for Malaysian universities to disseminate knowledge to a large number
of students in a convenient manner (Ghazali et al., 2021).

Due to the novelty and exploratory nature of the Malaysian MOQOCs effort, there are numerous
concerns to discover and gaps to fill. Currently, there is a great deal of space for improvement in the
current MOOC programmes due to their deficiencies (Adzhar et al., 2017; Ghazali et al., 2021). To
establish a successful MOOCs platform, previous researchers have proposed that future study
concentrate on and investigate students’ MOOC-efficacy for a variety of target audiences and
circumstances (e.g., Almahdi & Sulfeeza, 2017; Padilla Rodriquez & Armellini, 2017). Self-efficacy
views of students are essential for the success of MOOCs as an online learning approach (Branson,
2017; Pilli & Admiraal, 2017; Wang & Baker, 2015). Students' self-efficacy is defined as their
perception of their capacity to successfully complete specified activities (Bandura, 2000; Rodriguez &
Armellini, 2017). Self-efficacy is a key concept that can provide us with a more in-depth understanding
of the factors that contribute to successful completion of MOOCs. Besides that, scholarly research also
indicated that the strength of self-efficacy has an impact on human behaviour or performance (e.g.,
Bandura, 2000; Padilla Rodriguez & Armellini, 2017; Manzano-Sanchez et al. 2018).

MOOC:s are an innovative kind of online education that promotes a more personable classroom
environment. The Ministry of Education Malaysia (2015) has proposed looking into the effectiveness
of various online learning formats (like MOOCS) on students' ability to acquire meaningful learning.
This is because it is crucial to foster a meaningful learning environment in online education that can
also support learning in the 21st century. In keeping with the 4.0 industrial revolution (4IR) and 21st
century learning, meaningful learning piques students' interest, keeps them actively involved in the
learning process, and ultimately fosters the development of their individuality and social skills (Ghazali
etal., 2020; Rose Alinda etal., 2017). Therefore, meaningful learning was decided as a factor for human
behaviour or performance to be explored in the present research. Being the country to implement a
national MOOCs program, Malaysia has set about finding the right platform to effectively deliver high
quality courses, thus providing students with a dynamic and meaningful learning experience.

In addition to MOOC-efficacy and meaningful learning, the primary demographic element
investigated in this study is gender. Even though a plethora of research looking into gender factors on
the association between self-efficacy and performance, the findings are inconclusive. A few studies
revealed that gender moderates the association between self-efficacy and performance (e.g., McKay,
Dempster & Byrne, 2014; Spence et al., 2010) while some reported gender was not a moderator between
the two constructs (e.g., Diaz, 2018; Young, 2015). Gender has been shown as a moderator of interest
in educational research (Chou & Sun, 2017) and lead to differences in people’s perceptions and
utilization of the internet (Sun, Yu, Lin & Tseng, 2016; Wu, 2014). Future research should
longitudinally examine the effects of gender differences on the relationship between academic self-
efficacy and performance (Huang, 2013). Therefore, this study attempts to test whether students’ gender
moderates the relationship between MOOC-efficacy and meaningful learning. Establishing gender as a
moderator will undoubtedly add to the existing body of knowledge. Thus, this has led to the formulation
of the following research question: Does gender moderates the relationship between MOOC-efficacy
and meaningful learning? The moderating effect of gender was tested in Hypothesis-Gender moderates
the association between MOOC-efficacy and meaningful learning.

11 Conceptual Framework

The conceptual framework in Fig. 1 represents an expanded version of the SIBLE (Self-
Efficacy in Internet-Based Learning Environment) scale, the meaningful learning framework (Howland
et al., 2013), and gender as a mediator. MOOC-efficacy in this study refers to students' abilities and
beliefs about performing specific learning tasks in MOQOCs, whereas meaningful learning stimulates
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students' intellectual curiosity and engages them in dynamic instructional activities. To assess MOOC
efficacy, the SIBLE scale (Chen, 2014) was modified. It was conceptualised as having four important
dimensions in the current study: i) information searching; (ii) making queries; (iii) MOOC learning;
and (iv) MOOC usability. Because it has good psychometric properties and assesses a wide range of
competencies that are important in a virtual learning environment, the SIBLE scale is appropriate for
capturing the elusive concept of perceived self-efficacy (Chen, 2014; Cheng & Tsai, 2011; Ching et al.,
2014). SIBLE was created by combining two survey instruments: one on online academic help seeking
(OAHS) behaviour and one on web-based learning self-efficacy (WLSE).

OAHS is the notion that although students with high self-efficacy are learning on their own,
they need to know when to seek academic help and when to ask questions to clear confusion. OAHS
consists of 3 dimensions, namely information searching, formal query, and informal query. In this
research, the researcher collapsed the three dimensions into just two that comprise information
searching and making queries dimensions. Formal query in SIBLE measures students’ capability to ask
guestions to instructors on the Internet-based learning platform, while informal query measures their
ability to make enquiries generally in other Internet based platforms. From the findings of a preliminary
study and supporting literature, the researcher decided to merge formal query and informal query into
a single dimension termed as making queries. This decision was made in lieu of the study's scope, which
covered a single MOOC and involved no other Internet-based learning platforms. As for the Web-based
Learning Self-Efficacy scale, the items generally measure the integration of two concepts, namely web-
based learning and web-based usability function. For this research, the researcher adopted these two
dimensions into the MOOC context, i.e., MOOC learning and MOOC usability.

Given the empirical data showing how students' behaviour, performance, achievement, and
learning are influenced by their sense of self-efficacy (Abdullah et al., 2015; Bandura, 2000; Rodriguez
& Armellini, 2017). The goal of the current study is to investigate how students' MOOC efficacy affects
meaningful learning. This study follows previous research recommendations to determine whether
significant differences in students' MOOC capabilities influence their ability to self-regulate their
learning, thus making it meaningful (Ghazali & Nordin, 2019; Hood et al., 2015; Koh, 2017; Pilli &
Admiraal, 2017). Any pedagogical use of technology, such as MOOCs, should provide students with
opportunities for meaningful learning (Howland et al., 2013). This study used Howland et al (2013)'s
meaningful learning framework, which has five dimensions: (i) cooperative learning, (ii) active
learning, (iii) authentic learning, (iv) constructive learning, and (v) intentional learning. Meaningful
learning combines a variety of teaching and learning activities that allow students to develop
knowledge, reflect on their experiences, and articulate the knowledge they have gained (Ghazali &
Nordin, 2019; Sailin & Mahmor, 2018).

The association between self-efficacy and performance was also discussed with different
demographic variables in previous research (e.g., Bandura, 1986; Achterkamp, Hermens &
Vollenbroek-Hutten, 2015; McKay et al., 2014). In this research, the researcher aims to test MOOC-
efficacy-meaningful learning association for the proposed variables, gender. Gender is examined as
likely moderator of the association between MOOC-efficacy and meaningful learning.

Gender
MOOC-efficacy l Meaningful Learning
- Information searching v - Cooperative learning
- Making queries - Active learning
- MOOC learning - Authentic learning
- MOOC usability - Constructive learning
- Intentional learning

Fig. 1 Conceptual framework of the research
Note. A figure explaning the conceptual framework used in this research.
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1.2 Literature Review
1.2.1 Self-efficacy and Meaningful Learning

Self-efficacy is a psychological construct, which discusses in general an individual’s belief in
his or her capability of handling particular tasks and challenges. This phenomenon basically involves
human cognition; what an individual think about himself or herself. In order to have a systematic idea,
to understand the sources of this phenomenon and its impact on human behaviour, several psychological
theories have been reviewed. One of the psychological theories that is closely related to behaviour and
cognition in the social context is the Social Cognitive Theory. It is widely considered to be derived from
Bandura’s (1986) Social Cognitive Theory (SCT), which is displayed in Fig. 2.

[ Personal Factor ] <::>[ Behavior (performance) ]

[ Fnvirnnment Fartar ]

Fig. 2 Social Cognitive Theory (Bandura, 1986).

Note. Social Cognitive Theory derived by Bandura (1986) which is widely used in the social context to
show the correlation of behaviour and cognition until today. From Bandura, Albert. (1986). Social
foundations of thought and action. Englewood Cliffs, NJ: Prentice Hall.

There is a dynamic and reciprocal interaction between personal, environment and behavioural
factors as presented in the Social Cognitive Theory (Bandura, 1986). The strength of the interaction
will differ based on the personal factor, a specific behaviour and a specific situation in which the
behaviour may occur (Bandura, 1986). Personal factors such as cognition (how one thinks) induce
different reactions to the environment and performance. Similarly, the environment in terms of social
influence through modelling, instruction and social persuasion can influence personal factors and
performance. Personal factors have important implications for human performance, depending on how
they perceive the environment. In the context of a student’s self-efficacy in higher institutions for
instance, if he or she had a positive modelling or received positive persuasion from colleagues or
instructors, his or her performance would be positive. However, if he or she experienced a negative
modelling, his or her reaction would most probably be negative or could otherwise be depending on his
or her personal qualities. If the student has strong personal qualities, he or she would be able to ignore
the negative influences and continue to perform.

The most prominent feature of Social Cognitive Theory is the self-reflection ability of humans
which is regarded as a personal factor. The self-judgement about one’s capability to execute an action
is self-efficacy beliefs. The self-judgement on one’s capability to execute an action is called a self-
efficacy belief. Bandura (1986) defines self-efficacy as an individual’s belief in his or her capability to
accomplish a specific task successfully. Positive self-efficacy beliefs could influence self-directed
learning ability, thus leading to successful academic outcome or performance. Individuals with a high
level of self-efficacy are confident in their abilities, self-motivated, able to regulate their learning, able
to work with minimal guidance, persistent in facing difficulties or challenges and likely to have a high
goal achievement (Bandura, 2000). According to this theory, individuals with high self-efficacy
approach difficult tasks as challenges to be overcome rather than avoided. Highly confident people set
challenges or goals for themselves, step up their efforts and maintain a strong commitment to achieve
the goals. They quickly recover their sense of efficacy after failures or setbacks. They attribute failure
to insufficient effort or deficient knowledge and skills which are acquirable. In contrast, people who
doubt their capabilities avoid difficult tasks and believe in all kinds of adverse outcomes rather than
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concentrate on how to perform successfully. In a nutshell, students’ self-efficacy is best understood as
students’ beliefs in their capability to perform tasks successfully and it also determines their motivation
to perform well.

In this research, self-efficacy beliefs were examined in the context of MOOCs due to the
importance of self-efficacy beliefs in MOOCs (Branson, 2017; Wang & Baker, 2015) and the need for
research on MOOC-efficacy in the Malaysian context (Almahdi & Sulfeeza, 2017; Ghazali & Nordin,
2019). MOOC-efficacy in the context of this research refers to students’ beliefs in their capabilities to
perform a specific learning task in the context of MOOQOCs. Students in this research are referring to
those students who are in the Malaysian Higher Education Institutions. Due to the personalized learning
environment in MOOC:s, students have to recognize their capabilities to search for relevant information
(Goh, 2017; Nordin et al., 2015; Padilla Rodriquez & Armellini, 2017), seek academic help and pose
questions during their learning process in MOOCs (Fadzil et al., 2016; Nordin et al., 2015). Moreover,
students’ capabilities to learn in a MOOC environment and engage in MOOCs practically, are very
important for the success of MOOCs (Almahdi & Sulfeeza, 2017; Fadzil et al., 2015, 2016; Nordin et
al., 2015, 2016). Of the reviewed literature, the framework for students’ self-efficacy in internet-based
learning environments by Chen (2014) stood out as the most relevant guide to the present research on
MOOC-efficacy. The framework was adapted and conceptualized in four important dimensions to
measure MOOQOC-efficacy (independent variable) in the current research namely: (i) information-
searching; (ii) making queries; (iii) MOOC learning, and iv) MOOC usability.

Self-efficacy is a major predictor of human behaviour or performance (Bandura, 1986). This
was supported by the bibliometric analysis of research on self-efficacy in computer-based learning
environment during the period between 2006 and 2015 (Valencia-Vallejo, Lopez-Vargas & Sanabria-
Rodriguez, 2016) and analysis of self-efficacy in an internet-based learning environment from 1999 to
2009 (Tsai, Chuang, Liang & Tsai, 2011). The analyses revealed that self-efficacy was a predictor of
students’ successful performance in computational environments. Self-efficacy has positioned itself as
an interesting aspect, which is the reason for e-learning designers and educators to emphasize it for
students’ successful performance. Besides a systematic review of psychological, educational and
relevant online databases was conducted for studies investigating academic self-efficacy and
performance among the population of university students. The research papers published between
September 2003 and April 2015 were reviewed and they revealed that there was a significant
relationship between these two constructs (Honicke & Broadbent, 2016). Another systematic review by
Manzano-Sanchez et al. (2018), examining the relationship between self-efficacy and academic
performance of Latina/o students in the United States also yielded the same findings as the previous
review.

In the context of this research, meaningful learning is a factor for human behaviour or
performance as well as a dependent variable that has been explored. Ausubel (1963) who was a
cognitive psychologist, explained that meaningful learning involves students in an active process of
meaning-making where they interpret their learning experiences cognitively rather than regurgitate
information. Meaningful learning is about how a person learns, the description of an instructional
activity and how it should be organized. Meaningful learning occurs within “knowledge construction,
not reproduction; conversation, not reception; articulation, not repetition; collaboration, not
competition; and reflection, not prescription” (Bressington et al., 2018; Jonassen et al., 2003).
Meaningful learning involves understanding how the information learnt fits together, while rote
learning is the memorization of information based on repetition. Therefore, rote learning is forgotten
rapidly whereas meaningful learning is not (Ausubel, 1963; Jonassen, 2002). Recently, several studies
tried to integrate technological advancement into the educational landscape in order to support
meaningful learning (e.g., Din, 2010; Hamdan et al., 2015; Howland et al., 2013; Koh, 2013, 2017
Yunianta et al., 2012). The underlying dimensions of meaningful learning for the research were adopted
from Howland et al.'s (2013) meaningful learning framework that has five dimensions, namely: (i)
cooperative learning, (ii) active learning, (iii) authentic learning, (iv) constructive learning, and (v)
intentional learning.

Previous scholars have recommended investigating the possibility of students® MOOC
capability on influencing their experience of meaningful learning (Ghazali & Nordin, 2019; Pilli &
Admiraal, 2017). Recent research by Koh (2017) also proposed a more rigorous examination of self-
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efficacy in blended learning courses and its relationship with the various meaningful learning
dimensions. A well-designed MOOCs encourage meaningful learning among students (Rodriguez &
Armellini, 2017). Meaningful learning stimulates students’ intellectual curiosity and engages them in
dynamic instructional activities, thus encouraging the growth of holistic human characteristics which
are in line with the 4.0 industrial revolution (4IR) (Selamat et al., 2017) and 21st century learning (Sailin
& Mahmor, 2018). The findings of the research may afford insights into the pedagogical aspect of
MOOCs and the deficiencies of the instructional model used in open learning environments, as
highlighted by Fasihuddin et al. (2013).

1.2.2 Previous Research on Gender

Social Cognitive Theory has stated that biological characteristics of humans such as gender,
age, race and physical attractiveness will induce different reactions in humans as they interact with the
social environment (Bandura, 1986). Gender as a biological characteristic of humans, has evoked
different reactions on human personality and behaviour (Bandura, 1986; Velu & Nordin, 2011a, 2011b).
Some studies reported that there were significant differences in the individual self-efficacy between
males and females (Huang, 2013; Fallen & Opstad, 2017; Jane, 2014; Ong & Lai, 2006), while others
did not find any association between the two (Tarhini, Hone & Liu, 2014; Siti Salwa & Norwati, 2013).
Ong and Lai (2006) explored gender differences in terms of their self-efficacy beliefs and the acceptance
of internet-based learning (IBL). The research findings showed that the female rating of the internet-
based learning self-efficacy (IBLSE) was lower than that of males. A meta-analysis by Huang (2013)
containing 247 independent studies on gender differences in academic self-efficacy identified that there
were significant differences between males and females. Females displayed higher language arts self-
efficacy as compared to males, while males exhibited higher mathematics, computer, and social
sciences self-efficacy than females. In the small-scale research by Jane (2014), she indicated that gender
differences were significant among school children’s self-efficacy. An interview with the teachers
involved showed a lack of self-efficacy beliefs of their students and this potentially had an impact on
the students’ performance. However, another research by Siti Salwa and Norwati (2013) on students’
general self-efficacy based on gender differences showed that there were no significant differences in
general self-efficacy between males and females. With regard to the correlations between general self-
efficacy and gender, the research revealed that there was very weak correlation, close to negligible.

Despite an abundance of studies examining the effect of numerous demographic characteristics
on the relationship between self-efficacy and performance, the results remain unclear. Some research
has shown that gender plays a role in determining the strength of the relationship between self-efficacy
and performance (e.g., McKay etal., 2014; Spence et al., 2010), but other research has found that gender
does not play a role in determining the strength of the relationship between the two constructs (e.g.,
Diaz, 2018; Young, 2015). When constructing ideas pertinent to the topic at hand, it was suggested that
gender concerns should be taken into consideration (Ong & Lai, 2006). In subsequent studies, it will be
important to study whether or not gender differences have any bearing on the relationship between
academic self-efficacy and performance.

2. Materials and Methods

This research was purely quantitative in nature employing the cross-sectional survey design.
The information was gathered with the use of a well-designed survey questionnaire.

2.1 Measures

The Standards for Educational and Psychological Testing served as a guide for the development
of the measures used in this study (APA, AERA & NCME, 2014; referred to hereinafter as the
Standards). Educators and psychologists can look to the Standards for a high-level overview of the full
process of creating, administering, analysing, and reporting on assessment results. Professionals who
specify, develop, or choose tests, as well as those who analyse or assess test findings, can use the
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Standards as a guide to help them achieve their goals in designing a testing programme (APA, AERA
& NCME, 2014; Plake & Wise, 2014). The content validity ratio, often known as CVR, is the metric
that is used to measure the content validity.

The Principal Component Analysis (PCA) was conducted on the inter-variables correlation
matrix to identify the underlying dimensions measured by the variables. In PCA, all 23 MOOC-efficacy
items and 31 meaningful learning items load successfully on their respective four and five dimensions.
In a subsequent analysis, construct reliability was analysed using Cronbach’s alpha. The reliability
indexes are summarised in Table 1. Cohen and Swerdlik (2010) recommended the value of at least 0.70
as the ideal threshold for an instrument's reliability, which indicate adequate convergence or internal
consistency. Hence, the recommended threshold of 0.70 was adhered to in this research. All reliability
indexes were found to be above 0.70 (Ghazali et al., 2020), which are considered desirable for social
science and educational research.

The instrument comprised three sections, namely Sections A, B and C. It was attached with a
cover letter that introduced the research topic, research importance and guarantee of confidentiality.
Instructions were given to guide the respondents through each part of the questionnaire and how they
should respond. Section A requested the respondents' demographic information. Section B contained
23 items measuring MOOC-efficacy in four dimensions and Section C contained 31 items measuring
meaningful learning in five dimensions. Every item in both Sections B and C was measured using the
scale from 1 to 5, with 1 = Not confident at all and 5 = Very confident (for Section B), and 1 = Strongly
Disagree and 5 = Strongly Agree (for Section C) adapted from Hoque and Awang (2016) and Hoque et
al. (2017).

Table 1. Components of the Measures and the Reliability

Section Component Cronbach's Alpha
Section A Demographic Information -
Section B MOOC-Efficacy
1. Information Searching (IS) 0.822
2. Making Queries (QU) 0.890
3. MOOC Learning (ML) 0.887
4. MOOC Usability (MU) 0.889
Section C Meaningful Learning
1. Cooperative Learning (CL) 0.885
2. Active learning (AL) 0.838
3. Authentic Learning (UL) 0.864
4. Constructive Learning (OL) 0.876
5. Intentional Learning (IL) 0.849

Note. This table demonstrates the reliability indexes used in this research which was derived using
Cronbach’s alpha.

2.2 Respondents

The population list totalling a number of 1,524 MOOC-experienced university students was
obtained. Defining the population of the present study which refers to university students with a MOOC
experience who willingly volunteered to participate in this research, enabled the research findings to be
correctly generalized to at least this subset of students who have had some contact with MOOCs. The
population was decided as such so that the study could have a clear sampling frame to make simple
random sampling possible. Data collection was conducted in three public universities in Malaysia (i.e.,
Universiti Putra Malaysia (UPM), Universiti Sains Islam Malaysia (USIM) and Universiti Teknologi
MARA (UiTM). The population defined for the research was representative of the population existing
in the three universities, with male students making up 34.2% (n=521) and female students 65.8%
(n=1003). The sample composition was fair as the average ratio of male to female students in these
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three universities was 35:65, i.e. 35% male students to 65% female as reported in the 2017 higher
education statistics (Ministry of Education Malaysia, 2017).

The targeted sample size was calculated based on the target population size of this research
(N=1,524); therefore, the sample should be 95% +5 = 306. This was determined based on Krejcie and
Morgan’s (1970) guidelines for deciding minimum sample size. In any research, a complex model
estimation requires a large sample size (Hair et al., 2010) given the possibility of missing data (Hair et
al., 2010). The decision to add more respondents to the sample is in line with the general rule given by
Creswell (2012), that is, the larger the sample, the closer it will be in characteristics to the given
population. In addition, oversampling of 40% to 50% to account for lost respondents or non-responses
is also recommended by Salkind (2018). In order to ensure that an adequate sample size could be
obtained for this research, an additional 50% was added to the minimum sample, hence 50% + 306 =
459.

The researcher decided to randomly select fifty percent (50%) of the students whose names
appeared in the sampling frame (N=1,524) using the Statistical Package for the Social Science (SPSS)
software. From the sampling frame, the required sample (i.e., 50% x 1,524 = 762) was generated via a
random selection of students' matric numbers. The questionnaire was then given to every student whose
matric number was selected. A total of 762 questionnaires were distributed to the selected respondents.
This figure was judged adequate for the research to overcome the problem of unusable questionnaires,
generate sufficient data, and make defensible conclusions using the statistical measures proposed. Out
of the 762 questionnaires distributed, 657 were returned, constituting a response rate of 86.22%.
However, 34 questionnaires were not usable as they contained missing data. According to Sekaran and
Bougie (2011), a 75% return rate is required for research to fulfil its purpose and objectives. Thus, the
return rate of 81.76% (n = 623) obtained in the study was more than desirable. In the exploratory data
analysis, 20 cases were removed from the data set leaving a final sample of 603 gquestionnaires to be
analysed.

2.3 Data Analysis Strategy

The full-fledged SEM approach was applied in this research to estimate the hypothesized
conceptual model of MOOC-efficacy and meaningful learning. In SEM, there are two models:
measurement model and structural model. The measurement model represents how items measure latent
variables, while the structural model indicates how the measured constructs join with other constructs
in a study (Wang & Wang, 2012). The two measurement models of this research (i.e., MOOC-efficacy
and meaningful learning) were assessed through Confirmatory Factor Analysis (CFA) to examine the
extent to which the corresponding items captured the concepts of MOOC-efficacy and meaningful
learning in a reliable and valid way (Kline, 2015; Hair et al., 2010). CFA was also employed in this
research to test for model fit, construct validity and construct reliability (Lomax & Schumacker, 2012;
Awang, 2015). Running a CFA is the initial step in the SEM analysis to test a model and to see whether
the constructs of MOOC-efficacy and meaningful learning are efficiently and sufficiently represented.

SEM can simultaneously estimate chains of direct and indirect causal influences among
variables by including them into a structural model (Hair et al., 2010; Baleghi-Zadeh et al., 2014). It
allows the researcher to evaluate a number of causal links between independent and dependent
variables, as opposed to first-generation methods such as multiple regression analysis (Byrne, 2013).
Using SEM, the researcher studied the association between MOOC-efficacy and meaningful learning
in the context of this study. Cohen et al. (2013) concurred that the use of multiple regression is
unrealistic or impractical due to its limited ability to identify linear correlations between variables or
constructs. In such situations, multiple regression analysis may produce erroneous results. The most
important aspect of SEM is its capacity to simultaneously examine the influence of several connected
variables.

Furthermore, SEM is also seen as an analytical strategy for complex models that include
multiple mediator variables (parallel or chain mediation), multiple antecedent variables, or multiple
consequent variables (Mathieu & Taylor, 2006; Lance & Vanderberg, 2009). More so, most of the
aforementioned methodological issues can be resolved by SEM alone. Precisely in this research, the
researcher was able to verify the roles of gender as moderator in the association between MOOC-
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efficacy and meaningful learning. Hence, the full-fledged SEM in this research encompassed a set of
procedures used to assess the hypothesized conceptual model with latent variables and its complex
network of relationships.

3. Results
3.1 Demographic Information

There were 762 questionnaires sent out, and 657 were filled out and sent back. This is an
86.22% response rate. But 34 of the questionnaires could not be used because there was missing
information. Sekaran and Bougie (2016) said that a research project must have a 75% return rate in
order to accomplish its goals. So, the study's return rate of 81.76 percent (n = 623) was more than good.
According to Kline (2015), 200 is a common sample size for a SEM analysis in educational research,
while Hair et al. (2010), suggested a minimum sample size of 100 to 150 to ensure a stable maximum
likelihood estimation. The data set was left with a final sample of 603 to be analysed after the outliers
were found. Table 2 shows the demographics of the people who answered the survey.

Table 2. Demographics of the sample (N=603)

Characteristic ~ Category Frequency Percentage (%0)
Gender Male 201 33.3
Female 402 66.7
Less than or equal 20 years 111 18.5
Age 21 to 23 years 426 70.6
24 10 26 years 63 104
More than 26 years 3 0.5
UPM* 278 46.1
University UiTM* 218 36.2
USIM* 107 17.7
Malay 569 94.4
Race Chi-nese 15 25
Indian 9 1.5
Others 10 1.6
Islam 575 95.3
Religion Bl_Jddh_ism 10 1.7
Hinduism 9 15
Others 9 1.5

Note. This table shows an overview of the demographics of the respondents who had answered the
questionnaires completely.

*UPM means Universiti Putra Malaysia; UiTM means Universiti Teknologi MARA; USIM means
University Sains Islam Malaysia.

3.2 The Measurement Model

The Confirmatory Factor Analysis (CFA) was aimed at measuring the unidimensionality of the
dimensions, the reliability of the latent variables and their validity in order to ensure that they all fit the
data. Failure to ensure all this may cause the structural model to have low reliability. This research
examined two main constructs, i.e., MOOC-efficacy and meaningful learning, where the former
included four dimensions, namely information searching (IS), making queries (QU), MOOC learning
(ML) and MOOC usability (MU), while the latter comprised five dimensions (i.e., cooperative learning
(CL), active learning (AL), authentic learning (UL), constructive learning (OL) and intentional learning
(IL)). CFA procedures were run on the two measurement models, one on MOOC-efficacy (the
exogenous construct) and the other, on meaningful learning (the endogenous construct). The degree of
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correspondence between the theoretical constructs and the observed data was assessed using goodness
of fit (GOF) indices.

The fit statistics for MOOC-efficacy model in Fig. 3 indicate adequate fit between the
measurement model and the data: RMSEA = 0.061, CFI = 0.935 and a normed chi-square (y2/df) =
3.322. According to Hair et al. (2010), a hypothesized conceptual model that demonstrates a RMSEA
value of < 0.08, a CFI value of > 0.90 and a normed chi-square value of 2.0 < y2/df <5.0 is accepted as
having fulfilled the conditions of a valid measurement model. Thus, the indices of the MOOC-efficacy
measurement model are within the acceptable parameters. All the statistics provide empirical evidence
that the measurement model of MOOC-efficacy is psychometrically sound in terms of validity and
reliability.

Chi-Square= 730.868
DF=220

P=.000
CMINDF=3.322

CFI1=.935
RMSEA=.061
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Fig. 3 CFA of MOOC-efficacy

A factor loading of 0.6 or higher for each item, according to Awang (2015), indicates high
convergent validity. The factor loading of all items in this study is greater than 0.6, with a minimum
value of 0.647. The AVEs for all four model dimensions (information searching, making queries,
MOOC learning, and MOOC usability) were greater than 0.5. The composite reliability (CR) value was
also greater than 0.7, providing additional evidence to support the measurement model's convergent
validity and reliability. The discriminant validity of the model was demonstrated by the AVE factors,
which were greater than the squared shared variance (SV) for all constructs (Fornell & Larcker, 1981).
All of the inter-factor correlation values in the model were less than 0.85, indicating strong evidence
for discriminant validity (Awang, 2015).

On the other hand, all the statistics provide empirical evidence that the meaningful learning
measurement model was construct valid and reliable. For this model in Fig. 4, a RMSEA of 0.340, a
CFI1 of 0.970 and a normed chi-square (%2/df) value of 1.740 were obtained. Thus, the model's fit indices
fell within the acceptable values--except for the normed chi-square value which was less than 2 (Hair
et al.,, 2010). However, Bentler (1990) stated that a normed chi-square value of less than five is
acceptable if the sample is more than 200. Since the study's sample was 603, the fit indices of the
meaningful learning measurement model were, therefore, acceptable.

All meaningful learning items had factor loadings greater than 0.6, with the minimum loading
being 0.623 and the maximum loading being 0.806. Except for intentional learning, the AVEs of all
four model dimensions (cooperative learning, active learning, authentic learning, and constructive
learning) were greater than 0.5, indicating convergent validity (Hair et al., 2010). According to Fornell
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and Larcker (1981), an AVE of 0.4 is acceptable when the CR of the construct is greater than 0.7. As
the CR values for all dimensions of meaningful learning were greater than 0.7, the AVE for intentional
learning (0.448) was thus acceptable in this case, supporting the claims of convergent validity and
reliability. The dimensions' inter-factor correlation values were less than 0.85, with a minimum of 0.545
and a maximum of 0.782, indicating that the model has discriminant validity.

Chi-Square= 633.346
DF=364
P=.000
CMINDF=1.740
CFI=.970
RMSEA=.034

Fig. 4 CFA of Meaningful Learning

3.3 The Structural Model

After the measurement model was validated, it was transformed into a hypothesized structural
model to test the causal effect of MOOC-efficacy on meaningful learning with hypothesized causal
paths. The resultant structural model of MOOC-efficacy and meaningful learning, together with the
standardized estimates and fit indices obtained. The fit indices indicate an adequate fit: RMSEA =
0.041, CFI = 0.923 and y2/df = 2.067. The results showed that the path coefficient between these two
constructs was practically important and statistically significant. For that reason, the structural analysis
of the model postulated that MOOC-efficacy would have a significant positive impact on meaningful
learning experience.

3.4 Moderation Effect of Gender

After examining the path relationships in the main model, the next step was to examine the
moderation effect of gender. There are several methods used to test for moderation effects within a
structural model, namely testing for interaction effects and using multiple-group analysis (MGA) (Hair
et al., 2006). The study used multi-group analysis via AMOS to examine the moderation effect of
gender.

To test for gender invariance, a simultaneous analysis of two subsamples (male and female
students) was carried out. In the analysis, the path coefficient between MOOC efficacy and meaningful
learning (MOOQOC-efficacy-->meaningful learning) was constrained to be equal across the male (nl =
201) and female groups (n2 = 402). Table 3 shows a change in the chi-square (Ay?) value (0.779), which
is lower than the chi-square (y?) critical value (3.841) at p < 0.05 (Hair et al., 2006). Therefore, the
findings show that gender did not moderate the relationship between MOOC-efficacy and meaningful
learning. Thus, Hypothesis: Gender moderates the association between MOOC-efficacy and
meaningful learning is rejected. The full results are shown in Table 3.
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Table 3. Results of Multiple Group Modeling by Gender

Model Chi-squared df Critical  Chi-squared Sig
H* (@) value difference
Ax)
H1  Unconstrained 4240.458 2518 3.841 0.779 N.S*
Constrained 4241.237 2519

Note: This table shows the results of the calculation for the relationship between genders versus MOOC-
efficacy and meaningful learning of the respondents who had answered the questionnaires completely.
The results showed that there is no relationship between the gender and MOOC-efficacy and meaningful
learning, which indicates that the hypothesis is rejected.

*N.S means not significant; H means hypothesis.

4, Discussion

The research question sought to verify the role of gender as moderator between MOOC-efficacy
and meaningful learning. The moderating effect of gender was tested in Hypothesis-Gender moderates
the association between MOOC-efficacy and meaningful learning. The findings of this research show
that gender did not moderate the relationship between MOOC-efficacy and meaningful learning. Thus,
the results did not support the hypothesis. It is justifiable then to conclude that gender did not interact
with the MOOC efficacy to influence meaningful learning: hence in this study, gender was not a
moderating variable. The observations are in line with previous findings (for example, Diaz, 2018;
Young, 2015) which reported that gender did not moderate the association between self-efficacy and
performance. Therefore, this research has added to the existing body of evidence that emphasizes that
students’ self-efficacy-meaningful learning association was not dependent on gender. In Malaysia, both
males and females have equal access to school and the same opportunities to learn. There was no gender
bias in any aspect of the educational system, including how students were treated, the chances they were
given, or the lessons they were required to learn.

Despite the inclusion of gender in the equation, the fact remains that students” MOOC-efficacy
determines their meaningful learning experience. That gender did not moderate the model was likely
due to the absence of gaps and stereotyping in the educational opportunities and learning experiences
among gender, especially in the context of Malaysian education. As mentioned in the Malaysia Federal
Constitution (1957) of the rights in respect of education, there shall be no discrimination against citizens
based on their religion, race, descent, place of birth or gender. Males and females are provided an equal
exposure and opportunity of education in Malaysia. Islam & Asadullah (2018) in their research have
claim that Malaysia showed the lowest degree of gender stereotypes in their school textbooks. In other
words, textbooks in Malaysia have the highest gender balance compared to Indonesia, Pakistan and
Bangladesh (other countries involved in the study) textbooks.

4.1 Limitations and Recommendations

Scholars say that the self-efficacy dimension is complicated, multidimensional, specific to a
domain, and unique to a culture (e.g., Wang & Baker, 2015). The best way to measure self-efficacy is
by looking at specific skills. This study took the dimensions of SIBLE (Chen, 2014) and used them to
make a reliable measure of MOOC-efficacy. The sizes were limited to those that SIBLE had suggested
(Chen, 2014). Based on what was found, the four factors of MOOC-efficacy had a big, positive effect
on how much students learned and how well they learned it. This opens the door for future research to
look at other MOOC-efficacy factors, such as MOOC interaction, MOOC challenges, and time
management in MOQCs, that might affect meaningful learning. These other factors may give more
information to help explain what makes learning more meaningful for students. In the current study, the
researcher has examined gender access as moderator variable, future researchers are subsequently
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encouraged to examine the factorial validity of the MOOC-efficacy scale used on other variables such
as race, religion, computer self-efficacy and academic qualification.

It is a known fact that self-efficacy beliefs are alterable by intervention; hence the construct
should be measured before and after any given intervention to raise students’ self-efficacy beliefs. The
researcher hereby recommends some intervention to be administered to enhance students” MOOC-
efficacy in specific tasks and test the effectiveness of the intervention. The methodological approach of
the research can also be altered in order to strengthen the existing results or validate them. The
researcher recommends adopting an experimental or longitudinal design to be applied in future research.
A constructivist philosophical approach to research can be adopted in which other methods for
collecting and analyzing data could be used. Moreover, the researcher suggests that document analysis,
interviews or observations could be added as data collection methods to gather richer data. Given the
shift and increasing inclination towards meaningful learning in higher education, the development of
alternative assessment methods takes priority (Al-Mahroogi & Denman, 2018; Centre for Academic
Development of Universiti Putra Malaysia, 2018). Alternative assessment focuses on the application of
knowledge and skills as well as higher levels of real-world applications (Reardon, 2017). The
assessment could be designed by taking into account the factors that affect meaningful learning in order
to measure what students have actually learned from the curriculum (Pili & Admiraal, 2017).

5. Conclusion

MOOCs are a brand-new form of online instruction and learning for the classroom of 21st
century education. It is capable of reaching a large number of learners in an effortless manner with high
quality content and interactive tools for learning. This research has brought a new perspective to current
literature on students’ self-efficacy in the context of MOOCs and meaningful learning. The Social
Cognitive Theory, the Self-efficacy in Internet-Based Learning Environments scale (SIBLE), the
meaningful learning framework, and previous research on students' self-efficacy and meaningful
learning were used to come up with a research model, which was then tested with data from students in
higher education. This research examined the relationship between MOOC-efficacy and meaningful
learning, producing results that demonstrated a strong, positive relationship between the two constructs.
Gender was not found to be a significant moderator of the link between MOOC-efficacy and meaningful
learning. An interesting finding includes the fact that males and females are provided an equal exposure
and opportunity of education in Malaysia. There was no gender bias in any aspect of the educational
system, including how students were treated, the chances they were given, or the lessons they were
required to learn. The findings of the research as a whole have a great deal of significance, particularly
for students attending educational institutions of higher learning in Malaysia, as well as for teachers and
administrators working in educational institutions. Given the prominence of online education and
cutting-edge technologies in the classroom of the 21st century, the self-efficacy and depth of learning
experienced by students enrolled in MOOC:s are crucial topics to explore further.

6. References

Abdullah, Z., Ramlan, M. F. H., Sabran, M. S., & Alsagoff, S. A. S. (2015). Towards a university
branding: The effect of self-efficacy on student development in a major higher education
institution. Jurnal Personalia Pelajar, 17, 49-61.

Achterkamp, R., Hermens, H., & Vollenbroek-Hutten, M. (2015). The influence of success experience
on self-efficacy when providing feedback through technology. Computers in Human Behavior.
52, 419-423.

Adzhar, H., Khalid, F., & Karim, A. A. (2017). Penggunaan massive open online course (MOOC)
sebagai kaedah pembelajaran baharu. In R. Mohamed Rosly, N. A. Razali, & N. A. Jamilluddin
(Eds.), Pembelajaran abad ke-21: Trend integrasi teknologi (pp. 179-188). Fakulti Pendidikan
UKM.

Almahdi, M. E., & Sulfeeza, M. D. (2017). The challenges of massive open online courses (MOOCs)-
apreliminary review. In J. Zulikha & N. H. Zakaria (Eds.). Proceedings of the 6th International
Conference on Computing & Informatics (pp. 473-479). Sintok: School of Computing.

1088



Asian Journal of University Education (AJUE)
Volume 18, Number 4, October 2022

Al-Mahrooqi, R. & Denman, C. (2018). Alternative forms of assessment. In J. I. Liontas, M.
DelliCarpini, & C. Coombe (Eds.), The TESOL encyclopedia of English language language
teaching (pp. 4851-4856). Hoboken, NJ: Wiley. doi:10.1002/9781118784235.eelt0325

American Psychological Association (APA). (2014). The standards for educational and psychological
testing. American Educational Research Association.

Awang, Z. (2015). SEM made simple: A gentle approach to learning structural equation modelling.
Bandar Baru Bangi, MPWS Rich Resources.

Ausubel, D. G. (1963). Cognitive structure and the facilitation of meaningful verbal learning. Journal
of Teacher Education, 14(2), 217-222. https://d0i.org/10.1177/002248716301400220
Baleghi-Zadeh, S., Ayub, A. F. M., Mahmud, R., & Daud, S. M. (2014). Learning management system
utilization among Malaysian higher education students: A confirmatory factor analysis. Journal
of Education & Human Development, 3(1), 369-386.

https://doi.org/10.7575/aiac.ijels.v.2n.1p.29

Bandura, A. (2000). Self-efficacy. In A. Kazdin (Ed.), Encyclopedia of Psychology (pp. 212-213).
Oxford University Press.

Bandura, Albert. (1986). Social foundations of thought and action. Englewood Cliffs, NJ: Prentice Hall.

Branson, K. J. (2017). Academic Self-Efficacy and Massive Open Online Course (MOOC) Completion
Rates: Do Academic Self-Efficacy and Adult Learner Characteristics Influence MOOC
Outcomes? [PhD Thesis]. San Diego State University.

Bressington, D. T., Wong, W., Lam, K. K. C., & Chien, W. T. (2018). Concept mapping to promote
meaningful learning, help relate theory to practice and improve learning self-efficacy in Asian
mental health nursing students: A mixed-methods pilot study. Nurse Education Today, 60, 47—
55. https://doi.org/10.1016/j.nedt.2017.09.019

Byrne, B. M. (2013). Structural equation modeling with Mplus: Basic concepts, applications, and
programming. New York: Routledge.

Centre for Academic Development of Universiti Putra Malaysia (2018). Retrieved from
http://www.cade.upm.edu.my/activities/cpd2018_1_alternative_assessment-13613

Chou, H. L. &Sun, J. C. Y. (2017). The moderating roles of gender and social norms on the relationship
between protection motivation and risky online behavior among in-service teachers. Journal of
Computer and Education. 112 (83-96)

Chen, Y.-L. (2014). A study on student self-efficacy and technology acceptance model within an online
task-based  learning  environment.  Journal of  Computers, 9(1), 34-43.
https://doi.org/10.4304/jcp.9.1.34-43

Cheng, K.-H., & Tsai, C.-C. (2011). An investigation of Taiwan University students’ perceptions of
online academic help seeking, and their web-based learning self-efficacy. The Internet and
Higher Education, 14(3), 150-157. https://doi.org/10.1016/j.iheduc.2011.04.002

Ching, G. S., Lin, M.-C., Wang, W.-L., & Tchong, W.-L. (2014). Self-efficacy and online help seeking
tendencies of EFL learners. International Journal of Learning Technology, 9(4), 374-391.
https://doi.org/10.1504/1JLT.2014.067734

Cohen, R. J. & Swerdlik, M. E. (2010). Psychological testing and assessment: An introduction to test
and measurement (8th ed.). Boston: McGraw-Hill.

Cohen, L., Manion, L., & Morrison, K. (2013). Research methods in education (7th ed). London:
Routledge.

Creswell, J. W. (2012). Educational research: planning, conducting, and evaluating quantitative and
qualitative research (4th ed.). Boston: Pearson Education.

Diaz, E. (2018). Leadership Self-Efficacy: A study of male and female MBA students in Mexico.
Advancing Women in Leadership Journal, 38, 27-34.

Din, R. (2010). Development and validation of an integrated meaningful hybrid e-training (I-Met) for
computer science: Theoretical empirical based design and development approach. (Doctoral
Dissertation, Universiti Kebangsaan Malaysia). Retrieved from
https://rosseni.files.wordpress.com/2010/03/myphd.pdf

Dunn, T. J., & Kennedy, M. (2019). Technology Enhanced Learning in higher education, motivations,
engagement and academic achievement. Computers & Education, 137, 104-113.
https://doi.org/10.1016/j.compedu.2019.04.004

1089



https://doi.org/10.1002/9781118784235.eelt0325
https://doi.org/10.1177/002248716301400220
http://www.cade.upm.edu.my/activities/cpd2018_l_alternative_assessment-13613
https://rosseni.files.wordpress.com/2010/03/myphd.pdf

Asian Journal of University Education (AJUE)
Volume 18, Number 4, October 2022

Fadzil, M., Latif, L. A., Kassim, Z. A., & Subramaniam, T. T. (2016). MOOCs Readiness among
Malaysian Adult Learners. E-ASEM Lifelong Learning Forum, Copenhagen, 1-13.
https://dx.doi.org/10.1093/ejcts/ezs297

Fadzil, M., Latif, L. A., & Munira, T. A. (2015). MOOCs in Malaysia: A preliminary case study.
MOOCs and  Educational  Challenges around Asia and  Europe, 65.
https://doi.org/10.1017/CB0O9781107415324.004

Fallan, L., & Opstad, L. (2016). Student self-efficacy and gender-personality interactions. International
Journal of Higher Education, 5(3), 32—44. https://doi.org/10.5430/ijhe.v5n3p32

Fasihuddin, H. A., Skinner, G. D., & Athauda, R. 1. (2013). Boosting the opportunities of open learning
(MOOCs) through learning theories. GSTF Journal on Computing (JoC), 3(3), 1-6.
http://dx.doi.org/10.5176/2251-3043_3.3.280

Fornell, C., & Larker, D. F. (1981). Evaluating structural equation models with unobservable variables
and measurement error. Journal of Marketing Research, 18, 39-50.

Ghazali, N, & Nordin, M. S. (2019). Measuring Meaningful Learning Experience: Confirmatory Factor
Analysis. International Journal of Innovation, Creativity and Change, 9(12), 283-296.
Ghazali, N., Nordin, M. S., Abdullah, A., & Mohd Ayub, A. F. (2020). The relationship between
students” MOOC-efficacy and meaningful learning. Asian Journal of University Education,

16(3), 89-101.

Ghazali, N, Nordin, M. S. & Tunku Ahmad, T. B (2021). Development and Validation of Student’s
MOOC-efficacy Scale: Exploratory Factor Analysis. Asian Journal of University Education,
17(4), 327-339.

Ghazali, N., Mustakim, S.S. & Nordin, M. S. (2021). Assessing the psychometric properties of students’
MOOC-efficacy measurement model. Pertanika Journal Social Science & Humanities, 29 (S1):
215 - 235.

Goh, H. L. (2017). The effectiveness and challenges MOOC for learning. Asia Pacific Journal of
Contemporary Education and Communication Technology, 3(1), 41-54.

Gomez-Galan, J., Lazaro-Pérez, C., Martinez-Lopez, J. A., & Lopez-Meneses, E. (2020). Measurement
of the MOOC Phenomenon by Pre-Service Teachers: A Descriptive Case Study. Education
Sciences, 10(9), 215. https://doi.org/10.3390/educscil0090215

Hair, J. F., Black, W. C., Babin, B. J., Anderson, R. E., & Tatham, R. L. (2010). Multivariate data
analysis (7th ed.). Pearson Education International.

Hamdan, A., Din, R., Manaf, S. Z. A., Salleh, N. S. M., Kamsin, I. F., & Ismail, N. M. (2015). Exploring
the relationship between frequency use of Web 2.0 and meaningful learning attributes. Journal
of Technical Education and Training, 7(1), 50-66.

Honicke, T., & Broadbent, J. (2016). The influence of academic self-efficacy on academic performance:
A systematic review. Educational Research Review, 17, 63-84.
https://doi.org/10.1016/j.edurev.2015.11.002

Hood, N., Littlejohn, A., & Milligan, C. (2015). Context counts: How learners’ contexts influence
learning in a MOOC. Computers & Education, 91, 83-91.
https://doi.org/10.1016/j.compedu.2015.10.019

Hoque, A. S. M. M., & Awang, Z. (2016). The Exploratory Factor Analysis (EFA) of Entrepreneurial
Marketing Scale - Development and Validation. Paper presented at The Tourism Conference
20-22 APRIL 2016.

Hoque, A. S. M. M, Awang, Z., Jusoff, K., Salleh, F., & Muda, H. (2017). Social business efficiency:
Instrument development and validation procedure using structural equation modelling.
International Business Management, 11(1), 222-231.

Howland, J. L., Jonassen, D. H., & Marra, R. M. (2013). Meaningful Learning with Technology:
Pearson New International Edition (4th ed.). Boston, MA: Pearson Higher Ed.

Huang, C. (2013). Gender differences in academic self-efficacy: A meta-analysis. European Journal of
Psychology of Education, 28. https://doi.org/10.1007/s10212-011-0097-y

Islam, K. M. M. & Asadullah, M. N. (2018). Gender stereotypes and education: A comparative content
analysis of Malaysian, Indonesian, Pakistani and Bangladeshi school textbooks. PLoS ONE,
13(1): e0190807. https://doi.org/10.1371/journal.pone.0190807

1090


https://doi.org/10.1017/CBO9781107415324.004
https://doi.org/10.5430/ijhe.v5n3p32
http://dx.doi.org/10.5176/2251-3043_3.3.280
https://doi.org/10.1016/j.edurev.2015.11.002
https://doi.org/10.1016/j.compedu.2015.10.019
https://doi.org/10.1007/s10212-011-0097-y
https://doi.org/10.1371/journal.pone.0190807

Asian Journal of University Education (AJUE)
Volume 18, Number 4, October 2022

Jane, W.-W. (2014). Gender differences in school childrens self-efficacy beliefs: Students and teachers
perspectives. Educational Research and Reviews, 9(3), 75-82.
https://doi.org/10.5897/ERR2013.1653

Jonassen, D. H., Howland, J., Moore, J., & Marra, R. M. (2003). Learning to solve problems with
technology: A constructivist perspective. New Jersey: Merrill Prentice Hall.

Kline, R. B. (2015). Principles and practice of structural equation modeling (3rd ed.). New York: The
Guilford Press.

Koh, J. H. L. (2013). A rubric for assessing teachers’ lesson activities with respect to TPACK for
meaningful learning with ICT. Australasian Journal of Educational Technology, 29(6), 887—
900. https://doi.org/10.14742/ajet.228

Koh, J. H. L. (2017). Designing and integrating reusable learning objects for meaningful learning: Cases
from a graduate programme. Australasian Journal of Educational Technology, 33(5), 136-151.
https://doi.org/10.14742/ajet.3072

Lance, C. E., & Vandenberg, R. J. (2009). Statistical and methodological myths and urban legends:
Doctrine, verity and fable in the organizational and social sciences. New York: Taylor &
Francis.

Lomax, R. G., & Schumacker, R. E. (2012). A beginner’s guide to structural equation modelling. New
York, NY: Routledge Academic.

Malaysian Federal Constitution. (1957). Retrieved from
http://www.agc.gov.my/agcportal/uploads/files/Publications/FC/Federal Consti (BI text).pdf

Manzano-Sanchez, H., Outley, C., Gonzalez, J. E., & Matarrita-Cascante, D. (2018). The influence of
self-efficacy beliefs in the academic performance of Latina/o Students in the United States: A
systematic literature review. Hispanic Journal of Behavioral Sciences, 40.
https://doi.org/10.1177/0739986318761323

Mathieu, J. E., & Taylor, S. R. (2006). Clarifying conditions and decision points for mediational type
inferences in organizational behavior. Journal of Organizational Behavior. 27(8), 1031-1056.
https://doi.org/10.1002/job.406

McKay, M. T., Dempster, M., & Byrne, D. G. (2014). An examination of the relationship between self-
efficacy and stress in adolescents: the role of gender and self-esteem. Journal of Youth
Studies, 17(9), 1131-1151. https://doi.org/10.1080/13676261.2014.901494

Ministry of Education Malaysia. (2015). MOOC: Massive Open Online Course. Putrajaya: MOE.

Ministry of Education Malaysia. (2017). Statistics for Higher Education 2017- Chapter 2: Public
University. Retrieved from http://www.mohe.gov.my/muat-turun/awam/statistik/2017-3/470-
statistik-pendidikan-tinggi-2017-bab-2-universiti-awam

Nordin, N., Norman, H., & Embi, M. A. (2015). Technology Acceptance of Massive Open Online
Courses in Malaysia. Malaysian Journal of Distance Education, 17(2), 1-16.
http://dx.doi.org/10.21315/mjde2015.17.2.1

Nordin, N., Norman, H., Embi, M. A., Mansor, A. Z. & Idris, F. (2016). Factors for development of
learning content and task for MOOCs in an Asian context. International Education Studies,
9(5).

Ong, C. S., & Lai, J. Y. (2006). Gender differences in perceptions and relationships among dominants
of e-learning acceptance. Computers in Human Behavior, 22(5), 816-829.
https://doi.org/10.1016/j.chb.2004.03.006

Plake, B. S., & Wisg, L. L. (2014). What is the role and importance of the revised AERA, APA, NCME
standards for educational and psychological testing? Educational Measurement: Issues and
Practice, 33(4), 4-12. https://doi.org/10.1111/emip.12045

Pilli, O., & Admiraal, W. (2017). Students’ Learning Outcomes in Massive Open Online Courses
(MOOCs): Some Suggestions for Course Design. Journal of Higher Education/Y liksekdgretim
Dergisi, 7(1), 46—71. https://doi.org/10.2399/y0d.17.001

Rodriguez, B. P., & Armellini, A. (2017). Developing self-efficacy through a massive open online
course on study skills. Open Praxis, 9(3), 335-343.
http://dx.doi.org/10.5944/openpraxis.9.3.659

Rose Alinda, A., Syed Norris, H., Marlia, P., & Siti Hamisah, T. (2017). Redesign Higher Education
Towards Industry 4.0, Kuala Lumpur, Malaysia. 23 — 24 August 2017. Retrieved from

1091


https://doi.org/10.5897/ERR2013.1653
https://doi.org/10.14742/ajet.3072
https://doi.org/10.1177/0739986318761323
https://doi.org/10.1002/job.406
https://pure.qub.ac.uk/portal/en/persons/martin-dempster(0b35513b-98aa-43ee-beef-e573d7b9408e).html
https://pure.qub.ac.uk/portal/en/publications/an-examination-of-the-relationship-between-selfefficacy-and-stress-in-adolescents-the-role-of-gender-and-selfesteem(a5248efc-a1c3-48c9-ba36-c3e991410670).html
https://pure.qub.ac.uk/portal/en/publications/an-examination-of-the-relationship-between-selfefficacy-and-stress-in-adolescents-the-role-of-gender-and-selfesteem(a5248efc-a1c3-48c9-ba36-c3e991410670).html
https://pure.qub.ac.uk/portal/en/journals/journal-of-youth-studies(f9963ea5-94b3-435d-9da0-6c82f1d3101b).html
https://pure.qub.ac.uk/portal/en/journals/journal-of-youth-studies(f9963ea5-94b3-435d-9da0-6c82f1d3101b).html
https://doi.org/10.1080/13676261.2014.901494
http://www.mohe.gov.my/muat-turun/awam/statistik/2017-3/470-statistik-pendidikan-tinggi-2017-bab-2-universiti-awam
http://www.mohe.gov.my/muat-turun/awam/statistik/2017-3/470-statistik-pendidikan-tinggi-2017-bab-2-universiti-awam
http://dx.doi.org/10.21315/mjde2015.17.2.1
https://doi.org/10.1016/j.chb.2004.03.006
https://doi.org/10.1111/emip.12045
http://dx.doi.org/10.5944/openpraxis.9.3.659

Asian Journal of University Education (AJUE)
Volume 18, Number 4, October 2022

https://www.scribd.com/document/367933437/Higher-Education-4-0-Current-Status-and-
Readiness-in-Meeting-the-Fourth-Industrial-Revolution-Challenges-1

Sailin, S. N., & Mahmor, N. A. (2018). Improving student teachers’ digital pedagogy through
meaningful learning activities. Malaysian Journal of Learning and Instruction, 15(2), 143-173.

Salkind, N. J. (2018). Exploring research (9" ed.). Pearson Education Limited.

Sekaran, U., & Bougie, R. (2016). Research methods for business: A skill building approach. New
Delhi: John Wiley & Sons.

Selamat, A., Alias, R. A., Hikmi, S. N., Puteh, M., & Tapsi, S. M. (2017). Higher education 4.0: Current
status and readiness in meeting the fourth industrial revolution challenges. Redesigning Higher
Education towards Industry, 4, 23-24.

Siti Salwa, M. S., & Norwati, M. (2013). A study of student’ s general self-efficacy related to gender
differences, International Journal of Informative and Futuristic Research (1JIFR),1(4), 62-67.

Spence, J. C., Blanchard, C. M., Clark, M., Plotnikoff, R. C., Storey, K. E., & McCargar, L. (2010).
The role of self-efficacy in explaining gender differences in physical activity among
adolescents: A multilevel analysis. Journal of Physical Activity and Health, 7(2), 176-183.
https://doi.org/10.1123/jpah.7.2.176

Sun,J. C.-Y,, Yu, S.-J., Lin, S. S. J., & Tseng, S.-S. (2016). The mediating effect of anti-phishing self-
efficacy between college students' internet self-efficacy and anti-phishing behavior and gender
difference. Computers in Human Behavior, 59, 249-257.

Tarhini, A., Hone, K., & Liu, X. (2014). The effects of individual differences on e-learning users'
behaviour in developing countries: A structural equation model. Computers in Human
Behavior, 41, 153-163.

Tsai, M. J., & Tsai, C. C. (2003). Information searching strategies in Web-based science learning: The
role of Internet self-efficacy. Innovations in Education and Teaching International, 40(1), 43—
50. https://doi.org/10.1080/1355800032000038822

Valencia-Vallejo, N., Lopez-Vargas, O., & Sanabria-Rodriguez, L. (2016). Self-Efficacy in computer-
based learning environments: A bibliometric analysis. Psychology, 7, 1839-1857.
http://dx.doi.org/10.4236/psych.2016.714170

Velu, J. & Nordin, M. S. (2011a). Psychometric analysis of lecturers’ self-efficacy instrument. Research
and Development in Higher Education. Paper presented at 34" HERDSA International
Conference 4-7 July 2011. Radisson Resort, Gold Coast, Australia.

Velu, J. & Nordin, M. S. (2011b). Evaluating measurement model of lecturers’ self-efficacy. Paper
presented at the International Conference on Management and Service Science 28-29 May
2011, Bangkok, Thailand.

Wang, Y., & Baker, R. (2015). Content or platform: Why do students complete MOOCs. MERLOT
Journal of Online Learning and Teaching, 11(1), 17-30.

Wang, J., & Wang, X. (2012). Structural equation modeling: Applications using MPLUS. John Wiley
& Sons.

Wu, J. Y. (2014). Gender differences in online reading engagement, metacognitive strategies,
navigation skills and reading literacy. Journal of Computer Assisted Learning, 30(3), 252-271.

Young, S. (2015). Gender differences in academic outcomes: The role of self-efficacy and racial identity
(Doctoral Dissertation, Washington State University). Retrieved from
https://research.libraries.wsu.edu/xmlui/bitstream/handle/2376/6243/Young_wsu_0251E_115
80.pdf?sequence=1&isAllowed=y

Yunianta, A., Yusof, N., Othman, M. S., & Octaviani, D. (2012). Analysis and categorization of e-
learning activities based on meaningful learning characteristics. International Journal of Social,
Behavioral, Educational, Economic, Business and Industrial Engineering, 6(9), 2430-2435.

1092


https://www.scribd.com/document/367933437/Higher-Education-4-0-Current-Status-and-Readiness-in-Meeting-the-Fourth-Industrial-Revolution-Challenges-1
https://www.scribd.com/document/367933437/Higher-Education-4-0-Current-Status-and-Readiness-in-Meeting-the-Fourth-Industrial-Revolution-Challenges-1
https://doi.org/10.1123/jpah.7.2.176
https://doi.org/10.1080/1355800032000038822
http://dx.doi.org/10.4236/psych.2016.714170
https://research.libraries.wsu.edu/xmlui/bitstream/handle/2376/6243/Young_wsu_0251E_11580.pdf?sequence=1&isAllowed=y
https://research.libraries.wsu.edu/xmlui/bitstream/handle/2376/6243/Young_wsu_0251E_11580.pdf?sequence=1&isAllowed=y

	Moderating Effect of Gender between MOOC-efficacy and Meaningful Learning
	Norliza Ghazali1*, Farah Damia Mohd Nasir2, Mohamad Sahari Nordin 3
	1Faculty of Educational Studies, Universiti Putra Malaysia,
	43400 Serdang, Selangor, Malaysia
	alezg@upm.edu.my
	2Faculty of Education and Humanities, UNITAR International University,
	47301 Petaling Jaya, Selangor, Malaysia
	farah_damia@unitar.my
	3Kulliyyah of Education, International Islamic University Malaysia,
	P.O. Box 10, 50728 Kuala Lumpur, Malaysia
	msahari@iium.edu.my
	*Corresponding Author
	https://doi.org/10.24191/ajue.v18i4.20007
	Received: 25 May 2022
	Accepted: 6 September 2022
	Date Published Online: 7 October 2022
	Published: 7 October 2022
	Abstract: This study looks at three key concepts in 21st century e-education: MOOC-efficacy, meaningful learning, and gender among undergraduate students at Malaysian public universities. Its primary goal is to investigate the role of gender as a mode...
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	1. Introduction
	The educational landscape of the 21st century has undergone significant changes as a result of recent, extraordinary technological breakthroughs. Massive Open Online Courses (MOOCs) were initially inspired by the educational paradigms of e-learning, o...
	Due to the novelty and exploratory nature of the Malaysian MOOCs effort, there are numerous concerns to discover and gaps to fill. Currently, there is a great deal of space for improvement in the current MOOC programmes due to their deficiencies (Adzh...
	MOOCs are an innovative kind of online education that promotes a more personable classroom environment. The Ministry of Education Malaysia (2015) has proposed looking into the effectiveness of various online learning formats (like MOOCs) on students' ...
	In addition to MOOC-efficacy and meaningful learning, the primary demographic element investigated in this study is gender. Even though a plethora of research looking into gender factors on the association between self-efficacy and performance, the fi...
	1.1 Conceptual Framework
	The conceptual framework in Fig. 1 represents an expanded version of the SIBLE (Self-Efficacy in Internet-Based Learning Environment) scale, the meaningful learning framework (Howland et al., 2013), and gender as a mediator. MOOC-efficacy in this stud...
	OAHS is the notion that although students with high self-efficacy are learning on their own, they need to know when to seek academic help and when to ask questions to clear confusion. OAHS consists of 3 dimensions, namely information searching, formal...
	Given the empirical data showing how students' behaviour, performance, achievement, and learning are influenced by their sense of self-efficacy (Abdullah et al., 2015; Bandura, 2000; Rodriguez & Armellini, 2017). The goal of the current study is to in...
	The association between self-efficacy and performance was also discussed with different demographic variables in previous research (e.g., Bandura, 1986; Achterkamp, Hermens & Vollenbroek-Hutten, 2015; McKay et al., 2014). In this research, the researc...
	Fig. 1 Conceptual framework of the research
	Note. A figure explaning the conceptual framework used in this research.
	Gender
	Meaningful Learning
	- Cooperative learning
	- Active learning
	- Authentic learning
	- Constructive learning
	- Intentional learning
	MOOC-efficacy
	- Information searching
	- Making queries
	- MOOC learning
	- MOOC usability
	1.2 Literature Review
	1.2.1 Self-efficacy and Meaningful Learning
	Self-efficacy is a psychological construct, which discusses in general an individual’s belief in his or her capability of handling particular tasks and challenges. This phenomenon basically involves human cognition; what an individual think about hims...
	Fig. 2 Social Cognitive Theory (Bandura, 1986).
	Note. Social Cognitive Theory derived by Bandura (1986) which is widely used in the social context to show the correlation of behaviour and cognition until today. From Bandura, Albert. (1986). Social foundations of thought and action. Englewood Cliffs...
	There is a dynamic and reciprocal interaction between personal, environment and behavioural factors as presented in the Social Cognitive Theory (Bandura, 1986). The strength of the interaction will differ based on the personal factor, a specific behav...
	The most prominent feature of Social Cognitive Theory is the self-reflection ability of humans which is regarded as a personal factor. The self-judgement about one’s capability to execute an action is self-efficacy beliefs. The self-judgement on one’s...
	Personal Factor
	Environment Factor
	Behavior (performance)
	In this research, self-efficacy beliefs were examined in the context of MOOCs due to the importance of self-efficacy beliefs in MOOCs (Branson, 2017; Wang & Baker, 2015) and the need for research on MOOC-efficacy in the Malaysian context (Almahdi & Su...
	Self-efficacy is a major predictor of human behaviour or performance (Bandura, 1986). This was supported by the bibliometric analysis of research on self-efficacy in computer-based learning environment during the period between 2006 and 2015 (Valencia...
	In the context of this research, meaningful learning is a factor for human behaviour or performance as well as a dependent variable that has been explored. Ausubel (1963) who was a cognitive psychologist, explained that meaningful learning involves st...
	Previous scholars have recommended investigating the possibility of students’ MOOC capability on influencing their experience of meaningful learning (Ghazali & Nordin, 2019; Pilli & Admiraal, 2017). Recent research by Koh (2017) also proposed a more r...
	1.2.2  Previous Research on Gender
	Social Cognitive Theory has stated that biological characteristics of humans such as gender, age, race and physical attractiveness will induce different reactions in humans as they interact with the social environment (Bandura, 1986). Gender as a biol...
	Ong and Lai (2006) explored gender differences in terms of their self-efficacy beliefs and the acceptance of internet-based learning (IBL). The research findings showed that the female rating of the internet-based learning self-efficacy (IBLSE) was lo...
	Despite an abundance of studies examining the effect of numerous demographic characteristics on the relationship between self-efficacy and performance, the results remain unclear. Some research has shown that gender plays a role in determining the str...
	2. Materials and Methods
	This research was purely quantitative in nature employing the cross-sectional survey design. The information was gathered with the use of a well-designed survey questionnaire.
	2.1 Measures
	The Standards for Educational and Psychological Testing served as a guide for the development of the measures used in this study (APA, AERA & NCME, 2014; referred to hereinafter as the Standards). Educators and psychologists can look to the Standards ...
	The Principal Component Analysis (PCA) was conducted on the inter-variables correlation matrix to identify the underlying dimensions measured by the variables. In PCA, all 23 MOOC-efficacy items and 31 meaningful learning items load successfully on th...
	The instrument comprised three sections, namely Sections A, B and C. It was attached with a cover letter that introduced the research topic, research importance and guarantee of confidentiality. Instructions were given to guide the respondents through...
	Table 1. Components of the Measures and the Reliability
	Note. This table demonstrates the reliability indexes used in this research which was derived using Cronbach’s alpha.
	2.2 Respondents
	The population list totalling a number of 1,524 MOOC-experienced university students was obtained. Defining the population of the present study which refers to university students with a MOOC experience who willingly volunteered to participate in this...
	The targeted sample size was calculated based on the target population size of this research (N=1,524); therefore, the sample should be 95% ±5 = 306. This was determined based on Krejcie and Morgan’s (1970) guidelines for deciding minimum sample size....
	The researcher decided to randomly select fifty percent (50%) of the students whose names appeared in the sampling frame (N=1,524) using the Statistical Package for the Social Science (SPSS) software. From the sampling frame, the required sample (i.e....
	2.3 Data Analysis Strategy
	The full-fledged SEM approach was applied in this research to estimate the hypothesized conceptual model of MOOC-efficacy and meaningful learning. In SEM, there are two models: measurement model and structural model. The measurement model represents h...
	SEM can simultaneously estimate chains of direct and indirect causal influences among variables by including them into a structural model (Hair et al., 2010; Baleghi-Zadeh et al., 2014). It allows the researcher to evaluate a number of causal links be...
	Furthermore, SEM is also seen as an analytical strategy for complex models that include multiple mediator variables (parallel or chain mediation), multiple antecedent variables, or multiple consequent variables (Mathieu & Taylor, 2006; Lance & Vanderb...
	3. Results
	3.1 Demographic Information
	There were 762 questionnaires sent out, and 657 were filled out and sent back. This is an 86.22% response rate. But 34 of the questionnaires could not be used because there was missing information. Sekaran and Bougie (2016) said that a research projec...
	Table 2. Demographics of the sample (N=603)
	Note. This table shows an overview of the demographics of the respondents who had answered the questionnaires completely.
	*UPM means Universiti Putra Malaysia; UiTM means Universiti Teknologi MARA; USIM means University Sains Islam Malaysia.
	3.2 The Measurement Model
	The Confirmatory Factor Analysis (CFA) was aimed at measuring the unidimensionality of the dimensions, the reliability of the latent variables and their validity in order to ensure that they all fit the data. Failure to ensure all this may cause the s...
	The fit statistics for MOOC-efficacy model in Fig. 3 indicate adequate fit between the measurement model and the data: RMSEA = 0.061, CFI = 0.935 and a normed chi-square (χ2/df) = 3.322. According to Hair et al. (2010), a hypothesized conceptual model...
	Fig. 3 CFA of MOOC-efficacy
	A factor loading of 0.6 or higher for each item, according to Awang (2015), indicates high convergent validity. The factor loading of all items in this study is greater than 0.6, with a minimum value of 0.647. The AVEs for all four model dimensions (i...
	On the other hand, all the statistics provide empirical evidence that the meaningful learning measurement model was construct valid and reliable. For this model in Fig. 4, a RMSEA of 0.340, a CFI of 0.970 and a normed chi-square (χ2/df) value of 1.740...
	All meaningful learning items had factor loadings greater than 0.6, with the minimum loading being 0.623 and the maximum loading being 0.806. Except for intentional learning, the AVEs of all four model dimensions (cooperative learning, active learni...
	Fig. 4 CFA of Meaningful Learning
	3.3 The Structural Model
	After the measurement model was validated, it was transformed into a hypothesized structural model to test the causal effect of MOOC-efficacy on meaningful learning with hypothesized causal paths. The resultant structural model of MOOC-efficacy and me...
	3.4 Moderation Effect of Gender
	After examining the path relationships in the main model, the next step was to examine the moderation effect of gender. There are several methods used to test for moderation effects within a structural model, namely testing for interaction effects and...
	To test for gender invariance, a simultaneous analysis of two subsamples (male and female students) was carried out. In the analysis, the path coefficient between MOOC efficacy and meaningful learning (MOOC-efficacy-->meaningful learning) was constrai...
	Table 3. Results of Multiple Group Modeling by Gender
	Note: This table shows the results of the calculation for the relationship between genders versus MOOC-efficacy and meaningful learning of the respondents who had answered the questionnaires completely. The results showed that there is no relationship...
	*N.S means not significant; H means hypothesis.
	4. Discussion
	The research question sought to verify the role of gender as moderator between MOOC-efficacy and meaningful learning. The moderating effect of gender was tested in Hypothesis-Gender moderates the association between MOOC-efficacy and meaningful learni...
	Despite the inclusion of gender in the equation, the fact remains that students’ MOOC-efficacy determines their meaningful learning experience. That gender did not moderate the model was likely due to the absence of gaps and stereotyping in the educ...
	4.1 Limitations and Recommendations
	Scholars say that the self-efficacy dimension is complicated, multidimensional, specific to a domain, and unique to a culture (e.g., Wang & Baker, 2015). The best way to measure self-efficacy is by looking at specific skills. This study took the dimen...
	It is a known fact that self-efficacy beliefs are alterable by intervention; hence the construct should be measured before and after any given intervention to raise students’ self-efficacy beliefs. The researcher hereby recommends some intervention to...
	5. Conclusion
	MOOCs are a brand-new form of online instruction and learning for the classroom of 21st century education. It is capable of reaching a large number of learners in an effortless manner with high quality content and interactive tools for learning. This ...
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