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A B S T R A C T

This study investigated the effects of student enrolment and learning motivation on learning
performance in a blended learning setting at the university level with social, teaching, and
learning presence as mediating factors. Data samples were collected from 96 students taking
blended learning course and 111 students taking a traditional course. The comparison between
these two groups does not show a significant difference in the three presences and learning
performance. Structural equation modelling results revealed that student enrolment has a posi-
tive impact on social presence and cognitive presence. Enrolment also positively influences
learning performance through the above two presences. Learning motivation positively influence
social presence only. Learning motivation also plays a vital role in enhancing the enrolment but
does not directly influence learning performance in a blended learning setting. Teaching presence
was found to have direct positive impacts on the cognitive presence and social presence, and
indirect positive impacts on learning performance. These findings highlight the importance of
student enrolment and course design from the teaching perspective in a blended learning setting.

1. Introduction

Blended Learning (BL) combines online learning and offline face-to-face learning and facilitates free and open dialogue in the
Community of Inquiry (COI). COI involves teaching, social and cognitive presence, offering a convenient instrument to assess the
quality of online teaching (Garrison, Anderson, & Archer, 2000). In the online learning environment, students have more flexibility in
deciding when, how and with what content and activities they engage in (Milligan & Littlejohn, 2014). Student enrolment represents
students' willingness to enrol in a particular course. For a student to enrol in a course, many motivating factors would take place.
Students’ willingness to enrol in a BL course represents the initial motivation to engage in the course, and also their commitment to
achieving learning goals. There have been some studies that investigated the learning effectiveness of students in the BL setting by
adopting the COI framework, but there still exists the need for new studies to be carried out with variables, such as the impacts of
student enrolment on learning outcomes and the mediating role of the social, teaching, and cognitive presences. This research sets out
to examine the impact of student enrolment and learning motivation on student learning effectiveness in the BL setting.

The subsequent sections of this paper first review the related literature that lays the theoretical foundation. Then the research
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hypotheses and data collection method are presented. After that, the results and findings are reported, and conclusions are drawn.

2. Literature review

2.1. Blended learning

With the broad adoption of Information and Communication Technology(ICT) to support the learning and teaching study in
higher education, the blended learning approach is well developed. Blended learning is a fundamental redesign that transforms the
structure of, and ways to, teaching and learning. Blended learning is defined as an instruction which takes place in a traditional
classroom setting augmented by computer-based or online activities that can replace classroom seat time (Garrison & Vaughan,
2008). Adoption of blended learning represents a restructuring of course design with the goal of enhancing engagement and ex-
tending access in online learning opportunities.

Previous studies show that integrating technology into teaching and learning can definitely improve access to information and
also the learning experience (Bai, Mo, Zhang, Boswell, & Rozelle, 2016; Darling-Aduana & Heinrich, 2018, Lui, Geng, & Law, 2017,
Lui, Geng, & Law, 2017). The blended learning approach has a significantly positive influence on learning performance, and it has
been proven that students' satisfaction was found to be higher in blended courses than the traditional classroom teaching (Black,
2002), and blended learning enhanced students’ learning process (Gunter, 2001; Sanders & Morrisonshetlar, 2001; Yildirim, 2005).
Students, nowadays prefer blended courses because of their greater time flexibility and convenience (Hogarth, 2010). Nevertheless,
blended learning design is a complicated topic, which involves da number of factors determining the effectiveness of a BL course. The
learning experience of students remains as a crucial part in BL course design, notably how the learning experience differs between a
traditional course and a BL course.

2.2. Student enrolment

Studies show that interaction between students and instructors is vital in any learning experience (Anderson, Rourke, Garrison, &
Archer, 2001; Andresen, 2009; Eyal, 2012; Joo, Lim, & Kim, 2011). According to cognitive load theory, the effort engaged by learners
in finding information is a crucial component of learning performance, which implies that learners who do not actively engage in
information processing actively are liable to engage only in surface learning and achieving modest learning performance. Students
who are very keen enrol in a course tend to be more willing to engage in course activities and have a stronger interest in the subject
(Paas, Renkl, & Sweller, 2003). Differing from other student learning attributes, such as student innovativeness that reflect individual
student differences during the learning process (Law & Geng, 2018), student enrolment reflects student readiness, willingness and
commitment before taking the course. Therefore, to examine its predictive influence on student learning processes and effectiveness
can provide necessary implications for course designers to adjust the course design accordingly.

2.3. Learning motivation

Ford (1992) defined the concept of learning motivation as an established pattern of pursuing goals, beliefs, and emotions. Mo-
tivation is something that energises, directs, and sustains behaviour allowing students to engage, point themselves in a particular
direction, and continue themselves exploring. (Fredricks, Blumenfeld, & Paris, 2004; Maehr & Meyer, 1997; Reeves, 2006).

Motivation is a vital factor in students' learning performance. It is not only a determinant of learning achievement but also should
be activated for every task (Weiner, 1990). There are two main types of learning motivation, which are intrinsic motivation and
extrinsic motivation. Intrinsic motivation is the dominant type in students’ learning in blended learning, and the intrinsically mo-
tivated students to finish tasks and show better performance than the extrinsically motivated students. Many studies emphasise the
importance of motivation due to its impacts on learning performance (Law & Breznik, 2017; Law & Geng, 2018; Law, Lee, & Yu, 2010;
Ngan & Law, 2015).

2.4. Community of inquiry

A community of Inquiry (CoI) is broadly defined as a group of individuals involved in knowledge formation and the process of
empirical inquiry into problematic situations (Garrison et al., 2000). The central construct of the COI framework is that educational
experience occurs at the confluence of three distinct types of presences, which are social, cognitive and teaching presences (Garrison
et al., 2000) as shown in Fig. 1.

2.4.1. Social presence
Social presence (SP) is defined as students' ability to relate to their classmates, have trust in their ability to communicate with

classmates, and to form personal and productive relationships within the class (Garrison, 2011). In order to fulfil the social presence,
the framework should provide open communication, group cohesion and useful personal connections. It also refers to the ability of
participants in a Community of Inquiry to let students express themselves socially and emotionally through any means of commu-
nication that is being used (Garrison et al., 2000). It creates a sense of belonging, supports freedom of expression, and sustains
cohesiveness, referred to as cognitive presence.
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2.4.2. Cognitive presence
Cognitive presence (CP) is defined as students’ ability to construct meaning through discussion and reflection while working in a

community of inquiry (Garrison, 2011). It involves triggering event, exploration, integration of the reflection and interaction process
and resolution of learning. Cognitive presence in the Community of Inquiry exists in an environment that provides chances for
students to construct and confirm meaning through sustained reflection and discourse in a critical manner (Garrison et al., 2000).
This element contributes to COI due to its collaborative information exploration and creation (Garrison & Akyol, 2009).

2.4.3. Teaching presence
Teaching presence (TP) is defined as the design, facilitation, and direction of a class to ensure that students achieve meaningful

and worthwhile learning outcomes while working within a Community of Inquiry (Garrison, 2011). Teaching presence is critical in
establishing the curriculum, approaches of teaching, and facilitation methods. It brings social presence and cognitive presence to-
gether effectively and efficiently. Teaching presence can be a strong predictor of perceived learning and satisfaction of students with
the delivery medium (Arbaugh, 2007). In this study, we employ the social, cognitive, and teaching presence as dimensions to
represent the learning effectiveness of students and examine their interrelationships with other learning attributes.

2.5. Research questions

The BL environment offers a different setting with multiple media for teaching, communication, discussion and evaluation.
Student enrolment implies the initial motivation, willingness and commitment to a course at the beginning. These learning attributes
are supposed to have latent relationships with student learning behaviour. However, the influence of student enrolment on student
learning effectiveness (social, teaching, and cognitive presence) and learning outcome remains unexplored. To understand the
predictive influence of enrolment on learning performance, and the mediating role of social, teaching, and cognitive presence, several
research questions arise:

Q1. Does the student enrolment influence the learning outcome in a BL setting?
Q2. Does the social, teaching, and cognitive presence mediate the impacts of student enrolment on learning outcome in a BL setting?
Q3. Does learning motivation influence student enrolment, and the learning outcome, in a BL setting?

3. Hypotheses development

In recent years, the concept of learning communities has been proposed to depict the effectiveness of classroom learning en-
vironment. Based on this concept, the framework of the Community of Inquiry (COI) developed by Garrison et al. (2000) has been
widely used to examine and improve the learning effectiveness in asynchronous learning courses. Each of the three COI presences
represents a different dimension of a student learning experience. Therefore, the three presences are adopted as core constructs of
research hypotheses to answer our research questions. The hypothesised relationships between CoI and multiple learning attributes
are described and explained below.

Fig. 1. The community of Inquiry (Garrison et al., 2000).
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3.1. Learning motivation and COI

Motivation is the deeper intention that exists in each learner and has a direction or goal. Bandura (1986) suggested that people are
proactive in engaging with the environment as a result of their self-beliefs. A learner's beliefs about capability are often a better
indicator of motivation and success than actual capability. Motivation corresponds to a set of physiological processes, which can
determine the direction and persistence of behaviours (Moos & Marroquin, 2010). A student with the goal of improving or developing
competence in a particular task or subject area will often seek help and reflection as an opportunity to learn.

While BL course setting provides flexibility and ease of access to online learning content, it may foster a lack of motivation of
students to complete learning tasks (Bennett, Bishop, Dalgarno, Waycott, & Kennedy, 2012 & Torrisi-Steele & Drew, 2013). Students
who are motivated have strong relationships with teachers and want to develop social relationships with peers (Patrick, Ryan, &
Kaplan, 2007; Wentzel, Battle, Russell, & Looney, 2010). These students often have a more positive effect on school and may cope
with the digital learning environment and learning problems more effectively (Zimmergembeck & Locke, 2007). Therefore, to ex-
amine the impacts of motivation in BL learning environment, two hypotheses are developed:

H1. Learning motivation is positively related to student enrolment

H2. Learning motivation is positively related to COI.

H2a. Learning motivation is positively related to cognitive presence.

H2b. Learning motivation is positively related to teaching presence.

H2c. Learning motivation is positively related to social presence.

3.2. Student enrolment and COI

Previous research indicated that students' enrolment could lead to the development of COI through interaction among teachers
and other students in the online learning environment (Swan, 2001). Enrolment represents the initial motivation for students to
register and participate in the course; the higher the degree of enrolment, the stronger the tendency of the students to maintain the
learning experience. Enrolment in online learning sometimes requires students to be better prepared for learning than sitting and
listening in the classroom (Chen & Jones, 2007). Some studies have shown that enrolment not only supports learning but facilitates
social interaction among students (Andresen, 2009; Kehrwald, 2008; Swan & Shih, 2005), which creates opportunities to enhance
student collaboration (Hew & Cheung, 2013; Palmer, Holt, & Bray, 2008). Therefore, we postulated three more hypotheses:

H3. Enrolment is positively related to COI.

H3a. Enrolment is positively related to cognitive presence.

H3b. Enrolment is positively related to teaching presence.

H3c. Enrolment is positively related to social presence.

3.3. COI and learning performance

Students in a COI classroom take more personal responsibility and are more active in sharing multiple viewpoints. Through active
online interaction students and instructors co-create a CoI comprising three overlapping presences, including a social, cognitive, and
teaching presence (Akyol, Vaughan, & Garrison, 2011; Kozan & Richardson, 2014). Students share responsibility with instructors for
their leading and cooperate in learning; thus a “community of thinking” will eventually occur (Harpaz, 2005). The clarity of course
design, quality of interaction with instructors, and collaborations between students were associated with students' perceived learning
Swan (2001). The instructor's performance plays a leadership role and is more important than social and cognitive presences in some
specific teaching and learning context, such as engineering courses (Szeto, 2015). The COI framework provides an approach to
creating a collaborative and meaningful learning experience (Garrison et al., 2000). Therefore, the fourth hypothesis is developed as
showed below:

H4. COI is positively related to learning performance.

H4a. Cognitive presence is positively related to learning performance.

H4b. Teaching presence is positively related to learning performance.

H4c. Social presence is positively related to learning performance.
Therefore, a conceptual model composed of the above hypotheses is constructed, as illustrated in Fig. 2.
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4. Data collection

4.1. Measurement instrument

The four sets of hypotheses were tested using a quantitative survey. We designed a list of questions associated with the factors in
our model (see Appendix 1). The first part consists of the items of student enrolment (EN), learning motivation (LM), social presence
(SP), teaching presence (TP), cognitive presence (CP), and learning performance (PERF). The second part consists of the personal
particulars of respondents, such as gender, discipline, and year of study.

The survey was developed by adopting the Community of Inquiry CoI framework and the previous works of Law et al. (2010).
There are three interdependent elements presented in the CoI framework which are the social presence, cognitive presence and
teaching presence (Garrison & Akyol, 2009).

4.2. Setting and participants

Data were collected among university students (undergraduates studying government-funded degree programs) in Hong Kong.
Students who study in Engineering with Management (EM) form the targeted group in this study. A total of 207 students majoring in
EM in the Hong Kong Polytechnic University completed the survey. All the students were at the undergraduate level undertaking the
same subject (Project Management) but of two different classes in the same semester (i.e. 2017 September to November). The two
classes are of the same syllabi and learning outcomes. One of the classes was designed by integrating blended learning sessions
(combination of both in class activities with online learning) throughout the first ten weeks (out of 13 weeks in the semester). There
were 96 valid samples received from Blended Learning (BL) students and 111 valid samples from NBL (non-Blended Learning) group.

4.3. Hypothesis testing method

The research model (Fig. 1) was tested using the partial least squares (PLS) approach to structural equation modelling (SEM). The
PLS has an advantage over other types of SEM, in that it involves no assumptions about the population or score measurement (Fornell
& Bookstein, 1982). PLS represents a family of alternating least squares algorithms, which extends the principal component and
canonical correlation analysis (Henseler, Jorg, Sarstedt & Marko, 2013). It consists of two sets of equations, referred to as an inner
model and an outer model. The first defines the relations between unobserved or latent variables. The outer model defines the
relations between a latent variable and its observed indicators. The PLS method in this study was applied using the SmartPLS
software.

4.4. Measurement model estimation

To ensure our study had good reliability and validity, preliminary tests which involved checking the unidimensionality of the six
parts of the construct (Enrolment, Learning motivation, Social presence, Cognitive presence, Teaching presence and Performance)
were taken.

Fig. 2. Research model.
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According to Sanchez (2013, p. 383), an acceptable value for factor loading is above 0.7, which indicates that the test term can
represent most of the latent variables. After applying the PLS method, the results show that item EN3, EN4 for engagement, LM3,
LM4, LM5, LM5, LM7 for learning motivation, SP3 for social presence, CP2 for the cognitive presence and PERF3 for performance
received lower loading than the required factor loading value of 0.7 were therefore removed.

After removing these unsuitable items, we tested the reliability and validity of all constructs using Cronbach's alpha, Dillon-
Goldsteim's rho, composite reliability and AVE. As shown in Table 1, the Cronbach's alpha and Dillon-Goldsteim's rho of all constructs
were much higher than 0.7, meeting the criterion of acceptable reliability suggested by Nunnally (1978). The composite reliability of
all constructs was beyond 0.8, far exceeding the required value 0.5 which is suggested by Chin and Gopal (1995). The AVEs were
above the minimum threshold of 0.50 (Fornell & Larcker, 1981), also showing the research has proven reliability and validity. Thus,
all of the constructs can be used in further analysis.

Furthermore, the convergent validity of the constructs was evaluated from the results of the outer model estimation (Table 2).
When the items were highly loaded (more than 0.7) on their associated factor, the reflective measures are considered to be reliable
(Fornell & Larcker, 1981). After removing some unsuitable items, all the factor loadings were above 0.7, which is considered ac-
ceptable.

In this study, the discriminant validity was assessed by comparing the square root of the AVE for each construct with the
correlation between the construct and other constructs in the model. All constructs in the estimated model satisfied the criterion of
discriminant validity suggested by Fornell and Larcker (1981) (see Table 3).

4.5. Results

4.5.1. Student demographics
An overview of the participant information is shown below (Table 4). It can be concluded from the table that males make up a

more significant proportion which may be related to the nature of the major. The students are mostly above 20 years old in BL
learning group while there is almost no difference in the blended learning group in age.

Table 1
Unidimensionality of constructs.

Latent variable MVs Cronbach ’s alpha Dillon-Goldstein ’s rho Composite Reliability AVE

Enrolment (EN) 2 0.782 0.783 0.902 0.821
Learning Motivation(LM) 3 0.725 0.749 0.841 0.639
Social Presence(SP) 5 0.811 0.817 0.868 0.569
Cognitive Presence(CP) 6 0.879 0.881 0.908 0.623
Teaching Presence(TP) 5 0.835 0.850 0.882 0.600
Preference(PREF) 2 0.877 0.878 0.942 0.890

Table 2
The outer model estimation.

Latent variable Manifest variables Outer weight Loading

Enrolment (EN) EN1 0.566 0.911
EN2 0.537 0.901

Learning Motivation (LM) LM1 0.343 0.761
LM2 0.384 0.815
LM8 0.519 0.821

Social Presence (SP) SP1 0.248 0.708
SP2 0.231 0.725
SP4 0.304 0.799
SP5 0.274 0.768
SP6 0.265 0.768

Cognitive Presence (CP) CP1 0.195 0.730
CP3 0.207 0.817
CP4 0.230 0.836
CP5 0.195 0.789
CP6 0.223 0.812
CP7 0.214 0.748

Teaching Presence (TP) TP1 0.192 0.725
TP2 0.230 0.774
TP3 0.253 0.717
TP4 0.287 0.837
TP5 0.320 0.814

Preference (PREF) PREF1 0.518 0.941
PREF2 0.542 0.946
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4.5.2. Difference between groups
The mean scores for the six factors (Enrolment, Learning motivation, Social presence, Cognitive presence, teaching presence and

Preference) and their measurement items are presented in Table 5.
As seen from the table, the students in the blended learning group have higher scores for enrolment, social presence, teaching

presence and preference than those in the non-blended learning group, who perform better in learning motivation and cognitive
presence. What is also worth noticing is that the difference between the two groups is quite small.

To analyze the significance of the differences observed between the BL and NBL groups, independent sample t-test at a sig-
nificance level of 0.05, was carried out. The results obtained are shown in Table 6. As the results show, there are no significant
differences between the BL group and NBL group in all constructs.

4.5.3. PLS modelling results
PLS modelling was carried out among students in the BL group, as shown in Fig. 3. Except for the negative relationship between

cognitive presence and preference in the BL group, all path coefficients between latent variables in the structural model were positive
at a significance level of 0.001. We tested both direct and indirect effects among the six factors, and the results are presented in
Table 7 and Table 8.

Since PLS path modelling does not provide a widely acceptable global model fit (Hair, Sarstedt, Ringle & Gudergan, 2017; Chin,
1998), we cautiously adopted Standardized Root Mean Square Residual (SRMR) to assess the model fit. The SRMR values of both BL
group and NBL group are just below 0.08, which is acceptable according to Hair, Ringle, Sarstedt, and Gudergan (2017).

5. Discussion

5.1. Enrolment, cognitive presence, social presence, and learning performance

Enrolment is found to have a direct effect on the social and cognitive presence in this study, and an indirect effect on student
learning performance. In the blended learning setting, the initial willingness of students to enrol in the course drives them to interact
and communicate differently with other students. The enrolment of students indicates the initial motivation and commitment of
students. Students are self-committed to participate in learning and thinking, and they are self-initiated to interact with others in the
learning activities that positively and directly affect their learning performance. BL course designers, therefore, can employ the
student enrolment information as one of the critical measures to learn more about the students’ level of commitment and initial
motivation and make corresponding adjustments to facilitate student learning effectively.

5.2. Learning motivation, enrolment and social presence

Learning motivation is a crucial factor for active learning (Law & Breznik, 2017; Law et al., 2010; Law & Geng, 2018; Ngan & Law,
2015), and a determinant for students' achievement and performance (Weiner, 1990). The findings in this study show that learning
motivation can positively enhance student willingness to enrol in a course. Students with stronger learning motivation also tend to
engage in course tasks and group activities more actively. From this perspective, learning motivation improves learning effectiveness
through its positive and direct effect on social presence and reflects on enrolment. Learning motivation of students can be induced by

Table 3
Correlation among construct scores.

Cognitive Presence
(CP)

Enrollment (EN) Learning Motivation
(LM)

Preference (PREF) Social Presence
(SP)

Teaching Presence
(TP)

Cognitive Presence (CP) 0.790
Enrolment (EN) 0.412 0.906
Learning Motivation(LM) 0.539 0.373 0.799
Preference (PREF) 0.571 0.293 0.415 0.944
Social Presence (SP) 0.692 0.247 0.466 0.285 0.754
Teaching Presence (TP) 0.619 0.275 0.455 0.390 0.674 0.775

Note: The boldface figures in the diagonal represent the square root of AVE figures.

Table 4
Demographic details of respondents.

Blended learning Non-blended learning

Gender Male 66 Male 64
Female 30 Female 47

Age 20 or below 47 20 or below 11
Above 20 49 Above 20 100

Total 96 111
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multiple factors, including intrinsic and extrinsic factors. Intrinsic motivation was found to be the dominant motivation type in
students’ learning in the hybrid course (Lin, McKeachie, & Kim, 2003). It is thus vital for course designers to consider how learning
motivation can be enhanced throughout the different stages of the course, from the initial enrolment to the course setting facilitation.

5.3. Teaching presence, cognitive presence and social presence

Teaching presence is shown to have positive impacts on both the cognitive presence and social presence but not directly on
learning performance. Our results highlight that, even in the BL setting, students' perception of teaching quality is still a key factor in
determining students’ learning behaviour (Akyol & Garrison, 2008; Shea et al., 2012). In the BL setting, teaching material is delivered
both online and offline, and students have more flexibility in choosing the time and space of study. The direct connection between
instructors and students in a BL course is relatively smaller than in traditional classroom teaching. Therefore, the interaction between
students and instructors becomes more critical and should be more useful for students to adapt to the self-directed learning approach

Table 5
Overall statistical results.

Mean Score(S.D.) BL Mean(S.D.) NBL Mean(S.D.)

EN 3.68(0.30) 3.69(0.35) 3.68(0.26)
EN1 3.36(0.57) 3.46(0.65) 3.28(0.49)
EN2 3.68(0.49) 3.64(0.51) 3.72(0.48)
EN3 3.79(0.96) 3.78(0.97) 3.80(0.96)
EN4 3.90(0.74) 3.88(0.76) 3.93(0.72)
LM 3.61(0.19) 3.60(0.22) 3.62(0.17)
LM1 3.79(0.48) 3.72(0.52) 3.86(0.43)
LM2 3.81(0.44) 3.81(0.43) 3.81(0.45)
LM3 3.53(0.55) 3.56(0.56) 3.50(0.54)
LM4 3.61(0.48) 3.66(0.46) 3.57(0.50)
LM5 3.61(0.57) 3.66(0.52) 3.58(0.61)
LM6 3.38(0.67) 3.38(0.60) 3.38(0.75)
LM7 3.63(0.57) 3.54(0.59) 3.71(0.55)
LM8 3.54(0.64) 3.51(0.53) 3.56(0.74)
SP 3.51(0.21) 3.53(0.30) 3.49(0.14)
SP1 3.48(0.45) 3.46(0.48) 3.50(0.42)
SP2 3.68(0.35) 3.74(0.41) 3.62(0.29)
SP3 3.58(0.48) 3.64(0.61) 3.52(0.36)
SP4 3.64(0.47) 3.59(0.62) 3.68(0.33)
SP5 3.39(0.58) 3.61(0.60) 3.38(0.57)
SP6 3.30(0.51) 3.37(0.59) 3.23(0.44)
CP 3.53(0.28) 3.49(0.36) 3.55(0.21)
CP1 3.52(0.48) 3.51(0.61) 3.53(0.38)
CP2 3.49(0.50) 3.35(0.57) 3.60(0.44)
CP3 3.54(0.60) 3.48(0.67) 3.59(0.54)
CP4 3.56(0.53) 3.51(0.63) 3.60(0.44)
CP5 3.53(0.53) 3.48(0.59) 3.57(0.48)
CP6 3.49(0.54) 3.56(0.50) 3.43(0.58)
CP7 3.56(0.67) 3.55(0.67) 3.56(0.68)
TP 3.57(0.32) 3.63(0.34) 3.52(0.29)
TP1 3.72(0.54) 3.68(0.56) 3.76(0.53)
TP2 3.58(0.59) 3.69(0.51) 3.49(0.65)
TP3 3.49(0.68) 3.60(0.64) 3.39(0.70)
TP4 3.52(0.66) 3.60(0.62) 3.45(0.69)
TP5 3.55(0.50) 3.59(0.50) 3.51(0.51)
PERF 3.56(0.28) 3.58(0.28) 3.54(0.27)
PERF1 3.43(0.54) 3.52(0.53) 3.36(0.54)
PERF2 3.55(0.55) 3.57(0.56) 3.53(0.54)
PERF3 3.69(0.56) 3.64(0.61) 3.74(0.52)

Table 6
Blended learning and Non-blended learning student mean comparison.

Variance BL Mean score NBL Mean score Mean difference p-value Sig.

EN 3.69 3.68 0.01 0.947 n.s.
LM 3.60 3.62 −0.02 0.790 n.s.
SP 3.53 3.49 0.04 0.498 n.s.
CP 3.49 3.55 −0.06 0.408 n.s.
TP 3.63 3.52 0.11 0.144 n.s.
PERF 3.58 3.54 0.04 0.625 n.s.
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gradually. Timely and supportive feedback on submitted coursework can let students know about their progress in learning when
peer-induced participation is lacking. Furthermore, a quality teaching presence offering clear directions can enhance the learning
efficacy of students (Law et al., 2010), and this directly affects both the social and cognitive presences.

5.4. Social presence, cognitive presence and learning performance

Cognitive presence is found to have positive effects on learning performance. Social presence is found to have weak adverse

Fig. 3. PLS results for blended learning group.

Table 7
Structural path coefficients for blended learning group.

EN SP CP TP PERF

Direct Indirect Direct Indirect Direct Indirect Direct Indirect Direct Indirect

EN 0.014*** 0.262*** 0.340*
LM 0.373*** 0.196** −0.015 0.140 0.103*** 0.043
SP −0.212***
CP 0.718
***
TP 0.581*** 0.547*** 0.289*

***p < 0.001, **p < 0.010, *p < 0.050.

Table 8
Hypotheses justification.

Hypothesis Result

H1: Learning motivation is positively related to student enrolment Support
H2: Learning motivation is positively related to COI.

H2a: Learning motivation is positively related to cognitive presence. Not supported
H2b: Learning motivation is positively related to teaching presence. Not supported
H2c: Learning motivation is positively related to social presence. Supported

H3: Enrolment is positively related to COI.
H3a: Enrolment is positively related to cognitive presence. Supported
H3b: Enrolment is positively related to teaching presence. Not Supported
H3c: Enrolment is positively related to social presence. Supported

H4: COI is positively related to learning performance.
H4a: Cognitive presence is positively related to learning performance. Supported
H4b: Teaching presence is positively related to learning performance. Not supported
H4c: Social presence is positively related to learning performance. Not Supported
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effects on learning performance in the BL setting. These findings confirm that student social interactions and cognitive thinking are
significantly associated with students’ learning outcomes. Interactions and discussions between students are freestyled and less
directed in the BL setting compared to the traditional teaching environment. Therefore, the precise direction and effectiveness of
student interactions become less manipulated. On the one hand, students can interact in a more flexible manner that may enhance
their innovativeness, whereas on the other hand, unstructured discussion, mainly when unclear purposes and confusing may make
students project themselves socially and emotionally in the Community of Inquiry (Rourke, Anderson, Garrison, & Archer, 2001).
Therefore, this kind of social presence does not positively affect learning performance.

6. Conclusions

This paper examined the role of student enrolment in the BL teaching environment. The student enrolment is found to have
positive effects on cognitive and social presence, and indirect positive impacts on student learning outcomes. The results reveal that
learning motivation enhances student enrolment and social presence. Teaching presence plays a vital role in facilitating student
cognitive thinking and social interactions among peers. The findings in this study provide important implications for educators to use
student enrolment as a critical measure for adjusting online and offline course design. Student interactions and group discussion
require clear instructor guidance to keep the student on track and make social activities effective in achieving learning targets.

7. Limitations

Though the sample size was not significant due to the restricted enrolment number for the BL classes, which was only offered to a
selected group of students of the same background for the better control of the experiment. We expect to extend the study to more
selected BL classes further. This study emphasises the roles of enrolment and learning motivation in BL setting. Although we per-
formed structural equation modelling for NBL data group, the findings are not included in order to make the focus of this paper clear
enough.

8. Contribution

Findings in this study reveal the impacts of student enrolment and learning motivation on learning performance in the blended
learning environment. The usage of computer and technology in BL setting is indispensable. The contributions of using computer and
technology in BL include connecting student for interactivity and collaboration (Bai et al., 2016) which is the key to the social
presence. Furthermore, in the BL setting, course designers can utilise the enrolment information to adjust the arrangement of student
learning activities such as discussions and group activities flexibly with the assistance of technology, while enrolment is directly
related to student social and cognitive presence. Though the usage of computer and technology is critical in BL setting, the teaching
presences in BL setting are still vital as teachers’ guidance can direct the students to learning goals and keep them on track.

Appendix

Section 1

List of items label Initial items

EN1 I am interested in the course content when I enrolled in this course.
EN2 I want to acquire the related knowledge from this course when I enrolled in this course.
EN3 I enrolled in this course because it is my compulsory subject.
EN4 I enrolled in this course because I have to fulfil my credit requirement.
LM1 I am motivated when I can complete the tasks distributed in the course successfully.
LM2 I am motivated when I can complete the tasks successfully.
LM3 I am interested in the course content, and it motivates me to learn from the course.
LM4 Improving my competence and knowledge in this course motivates me to learn.
LM5 The knowledge learnt from the course provides insights or long-term benefits to me, it motivates me to study in this course.
LM6 I am motivated by the course because I would have a strong relationship with my teacher.
LM7 I am motivated by the course because I would have a strong relationship with my classmates.
LM8 I am glad that I feel connected to the course.
SP1 The course provides the chances for me to express my opinions
SP2 The course offers the opportunity for me to interact with fellow students formally (e.g. face-to-face discussion).
SP3 The course offers the opportunity for me to interact with fellow students informally (e.g. online chat room or forum).
SP4 The course provides enough collaborative activities.
SP5 I enjoy participating in the course activities.
SP6 I have a sense of belonging to the course.
CP1 I can acquire knowledge from the course quickly.
CP2 I can identify the problems encountered during the course.
CP3 I can explore more information related to the course from other means of learning (e.g. videos, games, and discussion).
CP4 I can linkage the information learnt from the course.
CP5 The course provides the chance for me to reflect what I learned.
CP6 The course allows me to explore more ideas and integrate ideas into solutions.
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CP7 The course equips me to have higher thinking skills.
TP1 The course provides a clear guideline on learning.
TP2 The course distributes moderate tasks for learning.
TP3 The course structure is innovative.
TP4 The tools or technologies used in the course facilitate learning and interaction.
TP5 I am satisfied with the information delivery channels.
PERF1 My problem skills are improved by taking this course.
PERF2 My critical thinking skills are improved by taking this course.
PERF3 My overall course grade in the last semester (Give a range, this is according to the GPA system of concerned

school.1= 0–0.9,2=1.0–1.9,3= 2.0–2.9,4= 3.0–3.5,5= 3.6> .)
Section 2
1. Year of study:
2. Gender: M/F
3. Discipline: Engineering/Non-engineering
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