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ABSTRACT

Purpose – Students’ ability to self-regulate their learning and to learn 
effectively with peers are indicators of success in the era of the 4th 
Industrial Revolution. This study investigated whether peer learning 
helps to influence online learning satisfaction in the presence of self-
regulated learning (SRL) as a mediating variable.

Methodology - The study adopted a correlational research design 
to examine the possibility of relationships between these variables. 
The sample was selected based on proportional stratified sampling 
method. Of the 409 respondents, only 347 were valid for data 
analysis, forming a usable case of 84.84%. The instrument used 
was an online questionnaire adapted from pre-existing reliable 
multi-item instruments. Structural Equation Model (SEM) analysis 
was used to examine the relationship between the constructs in 
the hypothesised model, while Bootstrapping test was applied to 
examine the mediation effects of SRL.  
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Findings - From the direct effect of the SEM analysis, students’ ability 
to learn with peers was found to have significantly influenced their 
SRL strategies, while SRL strategies were found to have a positive 
and statistically significant effect on online learning satisfaction. 
Moreover, the findings from the Bootstrapping test concurred that 
the influence of peer learning on online learning satisfaction was 
fully mediated by SRL. 

Significance - By understanding the mediator roles played by SRL, 
this study hopes to provide insights for universities and course 
instructors to make pedagogically informed design decisions by 
integrating appropriate SRL strategies in the development of blended 
learning courses.

Keywords: Self-regulated learning, peer learning, online learning 
satisfaction, blended learning, mediating effect. 

INTRODUCTION

In the past decade, both learners and educators in higher learning 
institutions have regarded blended learning as an effective pedagogy 
for improving learning outcomes. From the Teaching with Technology 
survey conducted by Campus Technology in 2016, 71% of faculties 
worldwide reported that they were teaching in a highly blended 
learning environment (Kelly & Schaffhauser, 2016). According to 
O’Connell (2016), blended learning has gained traction because 
of the growing awareness that the traditional lecture model has 
primarily been proven to be less effective. Compared to traditional 
teaching, blended learning has the potential to enrich, engage and 
enhance students’ learning experiences and further improve the 
attainment of course learning outcomes. 

The popularity of blended learning has largely resulted from 
many thought leaders who have played an active and strategic 
role in accelerating blended learning adoption in higher education.  
Blended learning courses have grown as students became more 
adept at navigating Virtual Learning Environments (VLEs) and 
learning how to engage meaningfully with online content. Won and 
Han (2016) posit that the flexibility and accessibility of blended 
learning empower students to integrate academic pursuits into their 
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schedules better. With Learning Management Systems (LMS), 
educators are now empowered to create a more collaborative online 
learning environment and provide an adaptive learning experience 
for students by adopting evolving digital technologies.

As we embark on the Fourth Industrial Revolution, it is clear that 
innovations in learning technologies enable graduates to acquire 
skills and attributes that meet industry and society requirements. 
Therefore, educators are urged to efficiently and comprehensively 
deploy these technologies in their delivery, and equip students 
with Self-Regulated Learning (SRL) strategies and the ability to 
work effectively with peers, thus, helping them to become lifelong 
learners. 

LITERATURE REVIEW

Online Learning Satisfaction 

Satisfaction is worthy of investigation because it is critical to the 
motivations and aspirations of students in higher education online 
programs (Holder, 2007; McFarland & Hamilton 2005). Learning 
satisfaction refers to learners’ subjective perceptions about their 
learning experience and how well the learning environment supports 
their academic success (Lo, 2010). It is the attitude, perception and 
expectation of learners toward online learning environments (Wu, 
Tennyson, & Hsia, 2010). Satisfaction has also been defined as the 
relationship between learners’ expectation and actual gains (Rashidi 
& Moghadam, 2014). In this study, satisfaction is defined as a short-
term attitude resulting from a subjective evaluation of students’ 
educational experience and outcomes in blended learning courses. 

As satisfaction is a vital component of the effectiveness of an online 
course, students’ online learning satisfaction has been established as 
one of the five pillars to be considered when determining quality in 
online education (Lorenzo & Moore, 2002). Learning satisfaction 
is also a good predictor of retention in online programs (Lorenzo, 
2012); it affects students’ determination and inspiration to finish an 
online course and hence leads to lower drop-out rates (Zhu, 2012). 
Thus, studying online learning satisfaction helps universities to better 
retain students while recruiting more new students. It also enables 
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universities to develop a strategic plan to improve the satisfaction of 
online learners (Noel-Levitz, Inc., 2011). 

Self-Regulated Learning 

Self-regulated learning (SRL) is one of the most important learning 
strategies in the context of blended learning. It highlights the 
dynamic personality of a learner’s interactions as well as constructs 
self-regulated behaviour in learning tasks (Martin, 2004). SRL is 
defined as learners’ systematic efforts to manage their learning 
process in order to attain personal goals (Zimmerman and Schunk, 
2011). In Zimmerman and Schunk’s terms, self-regulated learning 
is a process in which learners resort to self-regulatory skills such 
as self-assessing, self-directing, controlling and adjusting in order 
to obtain knowledge. It is also a process where students acquire 
self-regulation skills by actively monitoring their own learning to 
improve their academic performance. In this study, Zimmerman’s 
(1989) perspective of SRL, which draws from social cognitive 
theory, was chosen as the theoretical foundation because it is aligned 
well with the characteristics of blended learning environments. In 
Zimmerman’s Three-Phase Model, SRL is a cyclical process where 
the person (self), behaviour, and environment are factors which 
interact with each other. When one of these three factors changes, 
the change will be monitored and this leads to changes in the other 
factors (Schunk et al., 2008).

Peer Learning

Throughout the years, many researchers have studied the concept 
of peer learning and derived different definitions in the context of 
teaching and learning. One of the earliest scholars to study about it 
was Topping (1996), who defined peer learning as the process which 
occurs when people of similar backgrounds, and are not tutors, work 
together and teach each other to understand certain educational 
topics. Boud, Sampson, Cohen, & Gaynor (2001) offered a simpler 
definition of peer learning as simply the idea of different students 
learning from each other formally and informally. Generally, peer 
learning refers to the ability of peers to work with one another and 
assist each other to learn.

Peer learning has been found to be useful to enhance students’ 
learning.  For example, in a recent study, Hussain & Al Saadi 
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(2019) found that the use of authentic assessments in a peer 
learning environment enabled students to collaborate and become 
motivated. When a peer learning strategy is implemented correctly, 
it improves students’ learning satisfaction.  This strategy is one of 
the most effective methods to boost students’ confidence and make 
them believe in their skills (Keppell, Suddaby, & Hard, 2011). It 
has also grown widely as an effective educational tool, especially in 
the context of health sciences in higher education (Williams et al., 
2012; Brannagan et al., 2013).

Hypothesised Relationship between Peer Learning and Self-
Regulated Learning (SRL) 

In a peer learning setting, students engage in cyclical interactions 
that stimulate the practice and use of self-regulatory behaviours in 
all phases of SRL (Zimmerman, 2008). Also, as feedback is often 
bidirectional, when students often provide feedback to their peers 
and help other students correct their own misconceptions, this 
behaviour will contribute to the increase of SRL skills (Boekaerts 
& Cascallar, 2006). Zimmerman (1989) stated that when students 
help each other practice, it thereby internalizes their task strategies, 
thus helping them to increase their SRL skill levels. Similarly, help-
seeking and help-giving behaviours among peers often foster the 
acquisition of SRL. 

Students acquire SRL skills during the peer learning process because 
several aspects of peer learning provide mechanisms for them to 
acquire SRL skills. For instance, peer learning provides more 
opportunities for peer-to-peer interactions as compared to teacher-
student interactions. Asking for help from peers often encourages 
students to practice self-regulatory skills such as self-reflection. 
Another aspect is related to shared responsibility. The general belief 
is that during the peer learning process, students distribute and 
share thinking responsibilities. Shared responsibility for thinking 
is an active activity and requires students to regulate their learning 
by using learning strategies such as help-seeking (Zimmerman, 
1989) and attempting to understand the thoughts of others during 
task performance. Based on these assertions, the current study 
hypothesized the following: 
H1. Peer learning influences students’ self-regulated learning (SRL) 
strategies in blended learning courses.  
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Hypothesised Relationship between Self-Regulated Learning 
(SRL) and Online Learning Satisfaction

In blended learning environments, learners assume more 
responsibility, flexibility and autonomy; therefore, self-regulation 
becomes a critical success factor in online learning (Barnard, Lan, 
To, Paton, & Lai, 2009). When learners acquire better skills in SRL, 
they are more likely to demonstrate higher course satisfaction and 
are subsequently more successful in their learning (Barnard, Paton, 
& Lan, 2010; Cho & Shen, 2013). Similarly, researchers have also 
reported that less self-regulated learners may abuse the flexibility 
given in the blended learning environment; therefore, they are less 
satisfied in their learning, which leads less success in learning (Lee, 
Shen & Tsai, 2008). 

SRL is a vital element for developing students’ successful learning 
experiences in the delivery of online instruction for blended learning 
courses (Broadbent & Poon, 2015). Generally, students will have a 
positive perception of blended courses when they are able to engage 
in more online self -regulatory learning behaviours. This is because 
during online instruction, students assume greater responsibility and 
autonomy for their learning. When they acquire the skills to regulate 
different learning strategies in their learning process, they will gain 
greater satisfaction in learning, and hence have higher chances of 
being successful in blended learning courses. These claims find 
support in a study by Rowe & Rafferty (2013), which has revealed 
that learners with a high inclination for self-regulated learning may 
find more satisfaction in blended courses. Therefore, the current 
study hypothesized the following: 
H2: Students’ self-regulated learning (SRL) strategies influence 
online learning satisfaction in blended learning courses.

Mediating Role of Self-Regulated Learning (SRL) 

As SRL abilities are crucial for mediating success in different 
learning environments (Lehmann, Hähnlein & Ifenthaler, 2014), 
it has become one of the most important areas of research within 
educational studies. Many researchers have studied SRL within 
a comprehensive and holistic approach in learning (Panadero, 
Jonsson, & Botella, 2017). Literature has shown that SRL serves as 
a mediator in many different contexts related to learning outcomes, 
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including learning satisfaction. Barnard et al.’s (2010) research on 
the mediating role of SRL found that online SRL behaviours do 
mediate the relationship between perceptions of online courses and 
academic achievement. Based on Structural Equation Modelling 
(SEM) results, it was concluded that the positive relationship 
between perceptions of online course communication and academic 
achievement is mainly due to the increase of online self-regulatory 
learning behaviours. 

Similarly, according to Pintrich’s SRL model (2000), self-
regulatory activities also serve as mediators between individuals, 
contextual characteristics and their actual academic achievement. 
This was empirically supported by Taura, Abdullah, Roslan and 
Omar (2014) who used SEM to examine whether self-regulation 
mediated the relationships between self-efficacy, task value, and 
active procrastination. Recently, Morosanova and Fomina (2017) 
have found that conscious self-regulation acts as a mediator in the 
relationship between the test anxiety of students and their academic 
performance. Based on these studies, the current study hypothesized 
the following: 
H3. SRL mediates the effects of peer learning on online learning 
satisfaction in blended learning courses

The hypothesized model of the current research is shown in Figure 1.

Figure 1. Hypothesized Model of the Current Research.
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Therefore, it adopted a correlational research design to investigate 
the possibility of relationships between these variables without any 
attempt to influence or manipulate them. To establish a Structural 
Equation Model (SEM), peer learning was used as an exogenous 
variable, while students’ SRL and online learning satisfaction 
were endogenous variables. Path analysis through AMOS software 
examined the causal relationship between exogenous and endogenous 
variables.

Location and Population of the Study
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Valley, Malaysia.  The target population comprised undergraduate 
students (N=7515) taking credit-bearing courses offered in blended 
learning mode at this university during the March 2019 semester. 

Sample Size

The minimum sample size for this study was guided by Cochran’s 
equation and formula (1977), as shown below 
  
          no = 

where no= calculated sample size; Z= z score of confidence level; 
p*q= variance of hypothesized proportion; e= desired margin of 
error 
          no =                                                = 384.16
  

where n= corrected estimation of sample size; N= population size
    
                                 = 365.48

Therefore, Cochran’s formula suggested 366 as the minimum sample 
size for this study.

Sampling Procedure

To reduce possible bias in competency levels among learners in 
a particular academic discipline, as well as to ensure the sample 

5 
 

empirically supported by Taura, Abdullah, Roslan and Omar (2014) who used SEM to examine 
whether self-regulation mediated the relationships between self-efficacy, task value, and active 
procrastination. Recently, Morosanova and Fomina (2017) have found that conscious self-regulation 
acts as a mediator in the relationship between the test anxiety of students and their academic 
performance. Based on these studies, the current study hypothesized the following:  

H3. SRL mediates the effects of peer learning on online learning satisfaction in blended 
learning courses 

 
The hypothesized model of the current research is shown in Figure 1. 
 

 
 

 
 

METHODOLOGY 
 
Research Design  
 
The aim of this study was to determine the causal relationships among students’ self-regulated 
learning (SRL) abilities, peer learning, and online learning satisfaction in a blended learning 
environment. Therefore, it adopted a correlational research design to investigate the possibility of 
relationships between these variables without any attempt to influence or manipulate them. To 
establish a Structural Equation Model (SEM), peer learning was used as an exogenous variable, while 
students’ SRL and online learning satisfaction were endogenous variables. Path analysis through 
AMOS software examined the causal relationship between exogenous and endogenous variables. 
 
Location and Population of the Study 
 
This study was conducted in a private university located in the Klang Valley, Malaysia.  The target 
population comprised undergraduate students (N=7515) taking credit-bearing courses offered in 
blended learning mode at this university during the March 2019 semester.  
 
Sample Size 
 
The minimum sample size for this study was guided by Cochran’s equation and formula (1977), as 
shown below  

  no =  

 

where no= calculated sample size; Z= z score of confidence level; p*q= variance of hypothesized 
proportion; e= desired margin of error  

Figure 1. Hypothesized Model of the Current Research. 
 

6 
 

  no =  = 384.16 

   

where n= corrected estimation of sample size; N= population size 

    = 365.48 

Therefore, Cochran’s formula suggested 366 as the minimum sample size for this study. 
 
Sampling Procedure 
 
To reduce possible bias in competency levels among learners in a particular academic discipline, as 
well as to ensure the sample size taken from each faculty is proportionate to its population size when 
viewed against the entire university, the proportional stratified sampling method was used. This was 
to ensure each subgroup of undergraduates from different faculties within the university had the same 
sampling fraction and presented results in the same proportion as they were in the population.  
 
The target population of the study was divided into 4 subgroups according to faculty, as presented in 
Table 1. In the second stage, each faculty was divided according to the academic disciplines under the 
different schools. The minimum sample size for faculty was determined proportionately based on the 
recommended sample size (n=366).  
 
Table 1 
 
Summary of the Proportionate Sample Size 
 
Faculty No. of undergraduates % of sample Sample size 
Faculty of Business & Law (FBL) 
Marketing 
Finance & Economics 
Law  
 
Sub-Total 

 
847 
805 
282 
 
1,934 

 
 11.3 
 10.7 
  3.8 
 
25.7 

 
41 
39 
14 
 
94 

Faculty of Social Sciences & Leisure 
Management (FSLM) 

   

Communication 617 8.2 30 
Education 82 1.1 4 
Liberal Arts and Sciences 
Culinary Arts and Food Studies 
Hospitality, Tourism and Events 
 
Sub-Total 

532 
324 
874 
 
2,429 

7.1 
4.3 
11.6 
 
32.3 

26 
16 
43 
 
118 

Faculty of Health & Medical Sciences 
(FHMS) 
Pharmacy 
Biosciences 
Medicine 
 

 
 
163 
383 
270 
 

 
 
2.2 
5.1 
3.6 
 

 
 
 8 
19 
13 
 

6 
 

  no =  = 384.16 

   

where n= corrected estimation of sample size; N= population size 

    = 365.48 

Therefore, Cochran’s formula suggested 366 as the minimum sample size for this study. 
 
Sampling Procedure 
 
To reduce possible bias in competency levels among learners in a particular academic discipline, as 
well as to ensure the sample size taken from each faculty is proportionate to its population size when 
viewed against the entire university, the proportional stratified sampling method was used. This was 
to ensure each subgroup of undergraduates from different faculties within the university had the same 
sampling fraction and presented results in the same proportion as they were in the population.  
 
The target population of the study was divided into 4 subgroups according to faculty, as presented in 
Table 1. In the second stage, each faculty was divided according to the academic disciplines under the 
different schools. The minimum sample size for faculty was determined proportionately based on the 
recommended sample size (n=366).  
 
Table 1 
 
Summary of the Proportionate Sample Size 
 
Faculty No. of undergraduates % of sample Sample size 
Faculty of Business & Law (FBL) 
Marketing 
Finance & Economics 
Law  
 
Sub-Total 

 
847 
805 
282 
 
1,934 

 
 11.3 
 10.7 
  3.8 
 
25.7 

 
41 
39 
14 
 
94 

Faculty of Social Sciences & Leisure 
Management (FSLM) 

   

Communication 617 8.2 30 
Education 82 1.1 4 
Liberal Arts and Sciences 
Culinary Arts and Food Studies 
Hospitality, Tourism and Events 
 
Sub-Total 

532 
324 
874 
 
2,429 

7.1 
4.3 
11.6 
 
32.3 

26 
16 
43 
 
118 

Faculty of Health & Medical Sciences 
(FHMS) 
Pharmacy 
Biosciences 
Medicine 
 

 
 
163 
383 
270 
 

 
 
2.2 
5.1 
3.6 
 

 
 
 8 
19 
13 
 

6 
 

  no =  = 384.16 

   

where n= corrected estimation of sample size; N= population size 

    = 365.48 

Therefore, Cochran’s formula suggested 366 as the minimum sample size for this study. 
 
Sampling Procedure 
 
To reduce possible bias in competency levels among learners in a particular academic discipline, as 
well as to ensure the sample size taken from each faculty is proportionate to its population size when 
viewed against the entire university, the proportional stratified sampling method was used. This was 
to ensure each subgroup of undergraduates from different faculties within the university had the same 
sampling fraction and presented results in the same proportion as they were in the population.  
 
The target population of the study was divided into 4 subgroups according to faculty, as presented in 
Table 1. In the second stage, each faculty was divided according to the academic disciplines under the 
different schools. The minimum sample size for faculty was determined proportionately based on the 
recommended sample size (n=366).  
 
Table 1 
 
Summary of the Proportionate Sample Size 
 
Faculty No. of undergraduates % of sample Sample size 
Faculty of Business & Law (FBL) 
Marketing 
Finance & Economics 
Law  
 
Sub-Total 

 
847 
805 
282 
 
1,934 

 
 11.3 
 10.7 
  3.8 
 
25.7 

 
41 
39 
14 
 
94 

Faculty of Social Sciences & Leisure 
Management (FSLM) 

   

Communication 617 8.2 30 
Education 82 1.1 4 
Liberal Arts and Sciences 
Culinary Arts and Food Studies 
Hospitality, Tourism and Events 
 
Sub-Total 

532 
324 
874 
 
2,429 

7.1 
4.3 
11.6 
 
32.3 

26 
16 
43 
 
118 

Faculty of Health & Medical Sciences 
(FHMS) 
Pharmacy 
Biosciences 
Medicine 
 

 
 
163 
383 
270 
 

 
 
2.2 
5.1 
3.6 
 

 
 
 8 
19 
13 
 



59  Malaysian Journal of Learning and Instruction: Vol. 17 (No. 1) January 2020: 51-75

size taken from each faculty is proportionate to its population size 
when viewed against the entire university, the proportional stratified 
sampling method was used. This was to ensure each subgroup of 
undergraduates from different faculties within the university had the 
same sampling fraction and presented results in the same proportion 
as they were in the population. 

The target population of the study was divided into 4 subgroups 
according to faculty, as presented in Table 1. In the second stage, 
each faculty was divided according to the academic disciplines 
under the different schools. The minimum sample size for faculty 
was determined proportionately based on the recommended sample 
size (n=366). 

Table 1

Summary of the Proportionate Sample Size

Faculty No. of  
undergraduates

% of 
sample

Sample 
size

Faculty of Business & Law 
(FBL)

Marketing

Finance & Economics

Law 

Sub-Total

 
847

805

282

1,934

  
11.3

 10.7

  3.8

25.7

 
41

39

14

94

Faculty of Social Sciences &  
Leisure Management (FSLM)

Communication 617 8.2 30

Education 82 1.1 4

Liberal Arts and Sciences

Culinary Arts and Food Studies

Hospitality, Tourism and Events

Sub-Total

532

324

874

2,429

7.1

4.3

11.6
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(continued)
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Faculty No. of  
undergraduates

% of 
sample

Sample 
size

Faculty of Health & Medical 
Sciences (FHMS)

Pharmacy

Biosciences

Medicine

Sub-Total

 
163

383

270

816

 
2.2

5.1

3.6

10.9

 
 8

19

13

40

Faculty of Innovation &  
Technology (FIT)

Design 

Engineering

Architecture, Building & 
Design

Computing and Information 
Technology

Sub-Total

 
432

470

995

 
439

 
2,336

 
5.7

6.3

13.2

 
5.8

 
31.1

 
21

23

48

 
21

 
114

Overall Total 7,515 100 366

Data Collection Procedure

An online self-report questionnaire was created and administered 
using SurveyMonkey.com. The survey links were then distributed 
through the university’s official Learning Management System (LMS) 
in the March 2019 semester. To reduce possible bias in competency 
levels among learners in a particular academic discipline, a total of 
45 blended courses across 15 different academic disciplines were 
selected, including Engineering, Business, Biosciences, Medicine 
and many more. The survey link was posted in the announcement 
section of each blended course 4 weeks before the end of the 
semester. A recruitment message was sent to instructors via email at 
the middle of the semester, and respondents did not have any direct 
contact with the researcher. 
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All the blended courses selected for this study met the following 
characteristics: (a) students were undergraduates, (b) the courses 
were the top 3 most active blended learning courses in their respective 
schools for the March 2019 semester, as measured by student 
participation rates,  (c) each course had various learning objects or 
activities for each blended learning component as defined by the 
university, which included Resource, Activity and Assessment, and 
(d) the instructors used the university’s LMS portal as their platform 
for blended learning delivery. 

Demographic Profile of the Respondents

The intended population of this study was the students who were 
taking credit-bearing courses offered in blended learning mode at 
this university. Of the 409 respondents, only 347 were valid for data 
analysis. 62 respondents were excluded due to incomplete responses 
with missing values, including invalid student identification 
number, and inappropriateness of action in giving responses, such as 
spending less than a minute to complete the online survey or having 
a monotonous pattern in answering the questionnaire. Consequently, 
data from 347 respondents were analysed, forming a usable case of 
84.84%.  The demographic profile of the respondents is shown in 
Table 2.

Table 2

Demographic Profile of the Respondents

Demographic Variables Frequency (n) Percentage (%)
Gender
Male 132 38.0
Female 215 62.0
Faculty
Business & Law 103 29.7
Social Sciences & Leisure  
Management

103 29.7

Health & Medical Sciences 42 12.2
Innovation & Technology 99 28.4

Total 347 10
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Measurement and Instrumentation 

The questionnaire employed in this study was adapted from pre-
existing multi-item instruments derived according to the literature 
review and research objectives. The first instrument, for gathering 
respondents’ demographic information, was developed by the 
researchers, while the remaining three instruments, namely (i) 
Online Learning Satisfaction, (ii) Self-Regulated Learning (SRL) 
Strategies and (iii) Peer-Learning Strategies, were adapted from 
several established instruments which are widely used and fairly 
tested for their reliability and validity. Permission was obtained 
from the respective authors to use and adapt these instruments for 
the purpose of this study.  

Online Learning Satisfaction(i) : 18 items were adapted from 
the Sloan Model of Student Satisfaction in Asynchronous 
Learning Networks (ALN) developed by Dziuban, Hartman, 
Moskal, Brophy-Ellison, & Shea (2007) and Dziuban et al. 
(2015). 
Self-Regulated Learning(ii) : 27 items were adapted from the 
Online Self-Regulated Learning Questionnaire (OSLQ) 
established by Barnard et al. (2009).
Peer Learning(iii) : 14 items were adapted from Social 
Competency with Peers in Online Learning developed 
by Shen, Cho, Tsai and Marra (2013) and the Peer Group 
Influence Assessment Questionnaire (PGIAQ) developed by 
Uzezi and Deya (2017). 

 
DATA ANALYSIS AND RESULTS

Full Measurement Model 

Generating a full measurement model is crucial prior to generating a 
structural model. The main purposes of a measurement model include 
(i) test for model fit, and (ii) test for discriminant validity. Figure 2 
presents the full measurement model after a series of modifications 
based on CFA. Based on the Goodness-Of-Fit (GOF) indices, the 
CFA reported a good fit between data and the suggested model with 
χ2/df = 1.697; CFI = 0.916; IFI = 0.917; TLI = 0.912 and RMSEA 
= 0.045. The results showed that the measurement model was fit  
forsubsequent structural model analysis. 
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Structural Equation Modeling (SEM) Analysis  
 
The structural model was used to examine and describe the direct influence of peer learning and SRL 
strategies on respondents’ learning satisfaction in blended learning courses. As shown in Figure 3, the 
results of assessing the structural model fits indicated that the data fitted the model with !2/df = 1.697; 
CFI = 0.916; IFI = 0.917; TFI = 0.912; and RMSEA = 0.045. Therefore, based on the 
recommendation from Hair et al. (2010), it was concluded that the structural model fit the Goodness-
of-fit indices, which was the indication of an acceptable fit between the hypothetical model and the 
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the data collected. Consequently, further analysis could be processed 
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The Hypothesized Direct Effect of Peer Learning on Self-Regulated Learning (SRL) Strategies 
 
The results in Table 4 indicate that peer learning had a positive and statistically significant effect on 
students’ SRL strategies (! = 0.793; C.R. = 6.991; p = 0.000). Therefore, H1 was supported by the 
results of the structural model estimation, i.e., the ability to learn from and with peers influenced 
students’ SRL strategies in blended learning courses. Furthermore, the standardized estimate of " was 
0.793, indicating a positive relationship. This means that when peer learning went up by 1 standard 
deviation, self-regulated learning (SRL) strategies went up by 0.793 standard deviations.   
 
Table 4 
 
Regression Weights in the Hypothesized Direct Model on the Effect of Peer Learning on Self-
Regulated Learning Strategies 
 
Hypothesized Relationship B S.E. ! C.R. p 

Peer Learning ! SRL  0.528 0.076 0.793 6.991 
 
0.000 
 

Note: B (unstandardized regression weight); S.E. (standard error); " (standardized regression weight); C.R. 
(critical ratio) 
 
The Hypothesized Direct Effect of the Predictors on Online Learning Satisfaction  
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The Hypothesized Direct Effect of Peer Learning on Self-Regulated 
Learning (SRL) Strategies

The results in Table 4 indicate that peer learning had a positive 
and statistically significant effect on students’ SRL strategies (β = 
0.793; C.R. = 6.991; p = 0.000). Therefore, H1 was supported by 
the results of the structural model estimation, i.e., the ability to learn 
from and with peers influenced students’ SRL strategies in blended 
learning courses. Furthermore, the standardized estimate of β was 
0.793, indicating a positive relationship. This means that when peer 
learning went up by 1 standard deviation, self-regulated learning 
(SRL) strategies went up by 0.793 standard deviations.  

Table 4

Regression Weights in the Hypothesized Direct Model on the Effect 
of Peer Learning on Self-Regulated Learning Strategies

Hypothesized Relationship B S.E. β C.R. p

 
Peer Learning à SRL 

 
0.528

 
0.076

 
0.793

 
6.991

 
0.000

Note: B (unstandardized regression weight); S.E. (standard error); β (standardized 
regression weight); C.R. (critical ratio)

The Hypothesized Direct Effect of the Predictors on Online 
Learning Satisfaction 

As illustrated in Table 5, the results indicated that students’ self-
regulated learning (SRL) strategies had a positive and statistically 
significant effect on online learning satisfaction (β = 0.714; 
C.R. = 5.150; p = 0.000). Based on the structural model, the null 
hypothesis was rejected. Therefore, H2 was supported by statistical 
evidence, i.e., self-regulated learning (SRL) strategies significantly 
influenced students’ online learning satisfaction in blended learning 
courses. Moreover, the standardized estimate of β was 0.714, 
indicating a positive relationship, i.e., when self-regulated learning 
(SRL) strategies went up by 1 standard deviation, online learning 
satisfaction went up by 0.714 standard deviations. 
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Table 5

Regression Weights in the Hypothesized Direct Model on Effect of 
Predictors on Online Learning Satisfaction 

Hypothesized Relationship B S.E. β C.R. p

SRL à OLS 0.953 0.185 0.714 5.150 0.000

Note: B (unstandardized regression weight); S.E. (standard error); β (standardized 
regression weight); C.R. (critical ratio)

Bootstrapping for Mediation Effects Test 

Bootstrapping test was applied to test the mediating effect of SRL 
using a resampling technique which involved resampling from one 
sample data (Hayes, 2009). Generally, the minimum number of 
resampling is 1000 times. However, this study selected 5000 bootstrap 
samples and a 95% confidence interval for the bias-corrected option. 
Derivation of the mediation effect of SRL in this study was based on 
the percentile confidence interval. If it did not include zero, then it 
was concluded that the indirect impact was statistically significant at 
0.05 level of significance with bias-corrected.

The bootstrapping results from the mediation test (see Table 6) 
showed that there was a significant relationship between Peer 
Learning and Online Learning Satisfaction (OLS) in the absence 
of Self-Regulated Learning (SRL), with the standardized total 
effect of 0.433 and the P-value of 0.000. Thus, the total effect of 
Peer Learning as IV on Online Learning Satisfaction (OLS) as DV 
without the inclusion of Self-Regulated Learning (SRL) as M was 
statistically significant. 

This relation became non-significant after the inclusion of Self-
Regulated Learning (SRL) into the model, with the standardized 
total effect of -0.096 and a P-value of 0.403. Thus, the direct effect 
of Peer Learning as IV on Online Learning Satisfaction (OLS) as DV 
with the inclusion of SRL as M was statistically non-significant. 
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Table 6

Bootstrap Results of Mediation Effect of SRL on the Relationship 
between Peer Learning and Online Learning Satisfaction

Model/     

Hypothesized Paths Beta p

95% CI BC

   LB      UB κ2 Mediation

Direct Model 

Peer Learning      OLS

Mediation Model 

Peer Learning     OLS

Standardized Indirect 

Effect (SIE) 

0.433

-0.096

 0.566

0.000

0.403

0.000 0.392 0.932 0.404 Full Mediation

Note: Indirect effect is significant if zero (0) falls outside the lower bound (LB) and 
upper bound (UB); 95% CI BC: Bias Corrected at 95% Confident Interval; LB= 
Lower Boundary; UB= Upper Boundary.

Besides, the results also revealed that Peer Learning had a significant 
indirect positive effect on Online Learning Satisfaction (OLS) through 
Self-Regulated Learning (SRL) with the standardized indirect effect 
of 0.566 and a P-value of 0.000, with LB = 0.392 and UB = 0.932. 
Since the bias-corrected at 95% confidence interval did not include 
zero, the result indicated that Self-Regulated Learning mediated the 
relationship between Peer Learning on Online Learning Satisfaction 
at the 0.05 level of significance, and the degree of mediation was 
full. Thus, H3 was supported by bootstrapping analysis.   

The standardized indirect (mediated) effect of Peer Learning on 
Online Learning Satisfaction was 0.566. This result indicated 
that when Peer Learning went up by 1 standard deviation, Online 
Learning Satisfaction went up by 0.566 standard deviations. This 
was in addition to any direct (unmediated) effect that Peer Learning 
might have on Online Learning Satisfaction.

Lastly, Preacher and Kelley (2011) suggested using Kappa Square 
(κ2) value in the same manner as the coefficient of determination 



68   Malaysian Journal of Learning and Instruction: Vol. 17 (No. 1) Jauary 2020: 51-75

(R2), where small, medium and large effect sizes are stated as 0.01, 
0.09 and 0.25 respectively. Therefore, it was concluded that the 
indirect effect of Peer Learning on Online Learning Satisfaction 
through Self-Regulated Learning was considerably large, with 
Kappa Square (κ2) = 0.404. 

DISCUSSION, IMPLICATIONS AND CONCLUSION

Discussion of Findings 

This study found that peer learning affected online learning 
satisfaction only through self-regulation (β = 0.566). As shown 
in Figure 4, the direct effect of peer learning on online learning 
satisfaction became non-significant after including SRL as a mediator 
(β = -0.096). In other words, the mediational effect through SRL 
was full, as opposed to partial. 

Figure 4. The Mediating Effect of SRL.

Note: *p<0.05; **p<0.01; ***p<0.001. Dotted lines denote non-significant 
impact.
  
This result supported the assumption that improvement in student 
satisfaction after implementing peer learning intervention was due 
to improvements in students’ SRL strategies. Therefore, it was 
concluded that the impact of peer learning on satisfaction was solely 
due to SRL strategies employed by the students. In other words, 
students who failed to learn effectively from and with peers would 
also find it difficult to self-regulate their behaviour, thus resulting in 
low satisfaction when studying online. 
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Most of the past literature exploring the impact of SRL was usually 
focused on improvements in learning satisfaction (Li, 2019; 
Wong et al., 2019). The assumption made was that effective peer 
learning environments would stimulate students’ self-regulation 
behaviours and subsequently influence them to employ a variety of 
SRL strategies, such as time management, effort management and 
environment structuring strategies (Puzziferro, 2008), as shown 
in Path a (Figure 4). This in turn would lead to increased learning 
satisfaction (Li, 2019; Rowe & Rafferty, 2013), as shown in Path 
b. In addition, there were also studies that examined the direct 
relationship between peer learning and online learning satisfaction 
(Choi, 2016), as shown in Path c. 

As explained in the previous sections, while past researchers have 
investigated the direct effect of peer learning on SRL strategies as well 
as the direct impact of SRL strategies on learning satisfaction, none 
or very few of these studies have tested the mediating role of SRL 
on the effect of peer learning and online learning satisfaction in their 
analyses. Hence, this study adds to the literature on both peer learning 
and online learning satisfaction by introducing SRL as the mediating 
variable that interacts with peer learning to influence satisfaction. 
Also, since the effectiveness of peer learning in improving students’ 
online learning satisfaction was due to improvements in SRL, these 
findings reiterate the need for educators to provide the support and 
learning tools necessary to further develop and strengthen students’ 
self-regulation in order to increase their learning satisfaction. 

THEORETICAL IMPLICATIONS

The study contributes to the existing body of knowledge on 
blended learning in several ways. First, it proposes an integrated, 
coherent and actionable framework covering a variety of constructs, 
including SRL strategies, peer learning, online learning satisfaction 
and academic achievement in the context of blended learning. The 
conceptualization of such a model provides immense value towards 
improving our knowledge about the causal relationships among 
these variables and the moderator roles of gender and academic 
disciplines on the determinants of learning outcomes attainment. In 
addition, this study contributes to the literature on both peer learning 
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and online learning satisfaction by introducing SRL as the mediating 
variable that interacts with peer learning to influence satisfaction. 
The finding that SRL serves as a full mediator in the relationship 
between peer learning and online learning satisfaction has also 
yielded a more comprehensive picture of SRL within the blended 
learning environment. Future research would benefit from exploring 
how the mediator effect of learner self-regulation could work 
together with a peer learning approach to further improve students’ 
online learning satisfaction. 

Implications to Instructional Designers

When designing courses for blended learning, instructional designers 
should incorporate instructional scaffolding to assist students 
in developing SRL skills. This could be done by intentionally 
breaking up a learning object into smaller manageable chunks, and 
then integrating different learning opportunities and assessments 
within each chunk that would encourage goal setting, planning 
and reflection, in order to foster students’ positive self-regulation. 
Organizing eLearning content in a logical and progressive way 
through chunking is particularly important in the virtual learning 
environment. This is because learners are highly autonomous and 
are required to be independent in blended learning courses. 

Recommendations for Practice in Education 

Digital badges are another emerging tool used to support self-
regulation in the virtual learning environment. It captures and 
communicates what students learn and what they can demonstrate. 
With learning today increasingly made to be ubiquitous, digital 
badges are being used to inform students about the completion of a 
learning milestone. Digital badges also are used to reward exemplary  
behaviour amongst students, and to support the development of 
competences for lifelong learning. Additionally, rewarding students  
using digital badges promotes positive reinforcement of a certain 
behaviour. When these badges are published in students’ social 
media, it makes their learning more enriching through sharing their 
achievements with their peers (Lim, Nair, Keppell, Hassan, & Ayub, 
2018).  In turn, it increases students’ success in learning.
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CONCLUSION

The study concludes that the improvement in student satisfaction 
after the implementation of peer learning intervention was due to 
SRL strategies employed by the students. The significant mediating 
role played by SRL has drawn attention to the need for educators 
to provide the support and learning tools necessary to further 
develop and strengthen students’ self-regulation. It is also timely for 
educators to explore creatively how to enable their students to learn 
in a self-regulated manner in order to increase their online learning 
satisfaction.
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