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Abstract—The ability for students to self-regulate their learning and to learn
effectively with peers become two distinctive competencies in the era of the 4th
Industrial Revolution. These competencies also affect academic achievement, an
important variable used to measure attainment of learning outcomes. Therefore,
this study was conducted to determine the influence of peer learning and self-
regulated learning (SRL) strategies on students’ academic achievement. Of the
409 respondents, only 347 were valid for data analysis, forming a usable case of
84.84%. The instruments used was an online questionnaire, which was 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. Given that the structural model exhibited a good fit to
the data (y2/df = 1.697; CFl = 0.916; IFI = 0.917; TFI = 0.912; and RMSEA =
0.045), the results unveiled that students’ ability to learn with peers were found
to have a positive and significant effect on academic achievement (p = 0.478,
C.R.=3.628, p =0.000), and significantly influenced students’ SRL strategies (
=0.793; C.R. = 6.991; p = 0.000). This study also discusses the practical impli-
cations to facilitate the development of students’ self-regulated learning (SRL)
and peer learning competencies in blended learning courses.

Keywords—Self-regulated learning (SRL); peer learning; academic achieve-
ment; blended learning; Structural Equation Modeling (SEM).

1 Introduction

Perceptions of blended learning have been shifting in its favour over the past several
years. Blended learning continues to be a popular format for educational experiences
because of its flexibility and customizability to students' needs [1]. Blended learning
involves the delivery which incorporates multiple modes and commonly of different
modes of delivery as a result of embracing technology combined with the best features
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of face to face interaction [2]. It is also commonly referred as the organic combination
of online learning and offline learning [3].

In Malaysia, due to the strong government initiatives and the rising of smartphone
and tablet users in the country, the online education market is anticipated to project a
promising CAGR of 16.4% from 2016-2023 [4]. Malaysia government is constantly
taking initiatives to promote education through an online platform in order to increase
the adoption of technology among the young generation. For instance, the MOOC ini-
tiative aimed to narrow the educational inequality by offering high quality and afford-
able learning opportunities to all as long as they have Internet connectivity. This acces-
sible and convenient online education platform also helps to overcome the shortage of
quality education in the country and further propel the blended learning growth at an
ever-increasing rate. With such a spike in the educational technology solutions, educa-
tors can transform their online learning practices and improve students learning to help
them to face the future, especially under the context of higher education in the fourth
industrial age.

In the age of Fourth Industrial Revolution, the Malaysian government has urged the
universities to constantly reimagine and redesign pedagogy for the 21st-century educa-
tion. This transformation in learning is crucial to equip today’s learners with critical
thinking, creativity, communication and collaboration skills that meet the needs of a
21st-century marketplace. This is also aligned with the emergence of a global move-
ment that calls for a new model of learning, which has been argued that formal educa-
tion needs to be transformed to enable new forms of learning that are needed to tackle
complex global challenges [5]. As such, universities in the 21st century need to take
more proactive roles in creating more opportunities that produce future-ready graduates
who are more agile, have a solid understanding of how the workplace works and can
see how their skills fit into it.

1.1 Self-regulated learning

Over the last two decades, SRL has become one of the major areas in educational
research and has been addressed in various research areas, including in different modes
of blended learning environments. It is an integrated learning process guided by a set
of motivational beliefs, as well as behavioural, cognitive and metacognitive activities
that are planned and adapted to support the pursuit of personal goals [6]. SRL is referred
to as the degree to which students are metacognitively, motivationally, and behaviour-
ally active participants in the process of monitoring their own learning. Pintrich [7]
defines SRL learners as those who actively construct their own learning process and are
able to set their learning goals, while also making an effort to observe, adjust, and con-
trol their cognition, motivation, and behaviour in achieving those goals.

SRL is a vital element for developing students’ successful learning experiences in
the delivery of online instruction for blended learning courses [8]. Students who en-
gaged in more online self-regulatory learning behaviours generally had a more positive
perception of blended courses. This is because during online instruction, students as-
sume greater responsibility and autonomy for their learning. When they acquire the
skills to regulate different learning strategies in their learning process, they will have
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greater satisfaction in learning, and hence higher chances of being successful in blended
learning courses. In sum, this research focuses on how self-regulation is related to cog-
nitive (achievement) dimension of learning outcomes in their blended courses.

1.2 Peer learning

Peer learning is growing internationally as a beneficial pedagogical strategy in con-
ceptualizing learning and teaching in the global classroom [9]. Peer learning is seen as
one of the richest learning resources by many researchers [10] as it is academically and
socially integrated into higher education culture. In addition, peer learning plays an
effective role in universities and colleges as it aids students to believe in their own
abilities and be responsible for their own learning [11].

Peer-learning is defined by Topping [10] as “the acquisition of knowledge and skill
through active helping and supporting among status equals or matched companions.
According to Boud [12], the term “peer learning” suggests a two-way, reciprocal learn-
ing which involves notions of interdependence and mutual beneficial where students
share knowledge, ideas and experience in a setting which is often constructed by the
students themselves.

Extensive recent literature surroundings online peer learning found that peer learning
not only gives students an opportunity to share ideas and knowledge, but also encour-
ages them to communicate, practise and work together with peers [13]. This is affirmed
by studies which revealed the importance of peer group influence and social competen-
cies with peers in affecting the academic achievement of students [14].

2 Literature Review

2.1 Peer learning and academic achievement

Studies on the various kinds of peer learning suggested that there was a positive and
significant relationship between the ability to learn with peers and their academic
achievement. This was highlighted recently in the Student Online Learning Readiness
(SOLR) model which was developed by Yu and Richardson [15]. In this model, the
ability to learn with peers is highly associated with academic learning outcomes. This
positive relationships between peer learning and learning achievements have also been
verified in previous research by Shen et al. [16].

Similarly, studies on the various kinds of peer learning also suggested a positive and
significant relationship between peer group influence and academic achievement of stu-
dents. For instance, Uzezi and Deya [14] found that students who are capable of work-
ing in groups and learning with peers performed better when studying in science
courses. The findings were in line with other previous findings by Bankole and Ogun-
sakin [17] who asserted that peer learning boosted academic achievements of all mem-
bers in a class because students who are in the same class will have more opportunities
to study together, and this collaborative learning behaviour helps to improve their aca-
demic achievements.
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In line with the importance of peer learning in the blended learning environment,
Chen et al. [18] found that peer learning and academic achievement had cumulative
reciprocal effects on each other in their 5-year longitudinal study with Chinese children.
The importance of the ability to learn with peers was also proven in distance learners’
academic achievement [18]. For these reasons, higher educations are urged to pay more
attention to peer learning in order to maximize the effectiveness of peer learning, thus
improving academic performance when they are studying online. Based on the above
studies, the current study hypothesized that peer learning directly influences students’
academic achievement in blended learning courses.

H1: Peer learning influences students’ academic achievement in blended learning
courses.

2.2 Peer learning and self-regulated learning (SRL)

Social cognitive theorists emphasize that learning is most effective when peer learns
from others who are both similar to themselves and display high levels of self-efficacy
[19]. Social cognitive perspective also provides several arguments about how students
can acquire SRL skills when learning from peers [20]. More specifically, research has
shown that SRL skill levels will increase when students with low self-efficacy beliefs
for SRL learn from peers who exhibit high-level SRL skills. In short, students acquire
SRL skills during the process of peer learning.

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 encourage 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 dis-
tribute 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 [20] and attempting to understand the thoughts of others during task
performance. Based on these studies, the current study hypothesized that peer learning
directly influences students’ self-regulated learning (SRL) ability.

Ha: Peer learning influences students’ self-regulated learning (SRL) strategies in
blended learning courses.

2.3 Self-regulated learning (SRL) and academic achievement

The literature review has suggested that SRL as a mechanism to help explain differ-
ences in academic achievements among students and use SRL as a means to improve
achievement [19]. Research findings have proven that SRL strategies were significantly
impacting the performance of students as well as capable in improving their ability to
achieve the intended learning outcomes. Several studies which linked SRL to academic
achievement have also identified a direct correlation between learners’ SRL levels and
their achievement. These findings were applied to diverse academic disciplines and at
different educational levels [21].

1JET — Vol. 15, No. 3, 2020 113



Barnard, Lan, and Osland Paton [22] conducted research with public university stu-
dents who enrolled in online degree programs to investigate the relationship between
students ability to regulate their learning and academic achievement expressed in the
form of grade point average (GPA). They found that individuals differ significantly in
their academic achievement according to their SRL profile, specifically, students with
low GPAs were usually associated with minimal and disorganized profiles of SRL. This
finding was aligned to the conclusion made by Barnard, Paton & Lan [23], which stated
that as high self-regulation ability leads to better competence in interacting and working
together with peers; as a result, it improves the performance of students in online learn-
ing.

Based on these studies, the current study hypothesized that students’ self-regulated
learning (SRL) ability significantly affects their academic achievement in blended
learning courses.

Hs: Students’ self-regulated learning (SRL) strategies influence academic achieve-
ment in blended learning courses.

2.4 Objectives of the study

This study aims to determine the causal relationships among students’ self-regulated
learning (SRL) strategies, peer learning, and academic achievement in the blended
learning environment. To establish a structural equation model (SEM), peer learning
represents the exogenous variable, while students’ self-regulated learning (SRL) ability
and academic achievement are endogenous variables. Specifically, the research aims to
determine the influence of peer learning on students’ self-regulated learning (SRL)
strategies and academic achievement in blended learning courses.

2.5 Research questions and hypotheses
To answer the research objectives, two research questions are formulated:

e Does peer learning directly influence students’ self-regulated learning (SRL) and
academic achievement in blended learning courses?

o Does self-regulated learning (SRL) directly influence academic achievement in
blended learning courses?

Hi

Self-Regulated Learning (SRL)

Peer Learning
Academic

Peer Group Influence H> | Goal Setting | | Help Secking | H; Achievement

(measured by Grade

Time M: Task i 3
Social Competencies | | | — | Point Average, GPA)
with Classmates l Self-Evaluation I | Environment Structuring I

Fig. 1. Hypothesized Model of Current Research
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3 Methodology

3.1 Research design

This study aims to determine the causal relationships among students’ self-regulated
learning (SRL) abilities, peer learning, and academic achievement in a blended learning
environment. Therefore, it adopts a correlational research design to investigate the pos-
sibility of relationships between these variables without any attempt to influence or
manipulate these variables.

3.2 Location of the study

This study was conducted at a private university at Klang Valley. The target popu-
lation for this study comprised of undergraduate students (N=7,515) who was taking
credit-bearing courses offered in blended learning mode at a private university at Klang
Valley. From the data given by the university’s administration on the number of active
undergraduate students as of March 2019 semester, there are approximately 7,515 stu-
dents.

3.3 Sample size

Raosoft® online sample size calculator for SEM was also used to calculate the sam-
ple size as it is an efficient and user-friendly software. Raosoft® software suggested 366
as the minimum number of sample size needed in this study with a 5% of the margin
error and a 95% of confidence level.

3.4  Data collection procedure

A set of online self-reported questionnaire was designed using the Survey-
Monkey.com, and the survey links were then posted in Taylor’s Integrated Moodle e-
Learning System (TIMeS) portal, the University’s official Learning Management Sys-
tem (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, engi-
neering, 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. Data were checked for duplicate responses by comparing participating
student ID, and duplicate responses were removed. The link for the survey was closed
once it reaches the desired number of proportionate sample size according to the pro-
portional stratified sampling method explained.
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3.5 Demographic profiles of the respondents

The intended population of this study are the students who are taking credit-bearing
courses offered in blended learning mode at a private university at Klang Valley. Of the
409 respondents, only 347 were valid for data analysis and 62 respondents had to be
excluded. This is due to incomplete responses with missing values, including invalid
student identification number and inappropriateness of action in giving respond such as
spent less than 1 minute to complete the online survey or had the monotonous pattern
in answering the questionnaire. Consequently, data from 347 respondents were ana-
lysed, forming a usable case of 84.84%.

The demographic characteristics of the respondents are shown in table 1. which con-
sist of the attributes of the respondents, including gender, faculty, academic discipline,
and semester. As depicted in Table 1, there were 132 (38%) male and 215 (62%) female
respondents. Concerning the respondent's academic disciplines, the majority of the re-
spondents came from social science (59.7%) programmes in which shows almost a bal-
ance group of students in terms of their field.

Table 1. Demographic Profiles 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

3.6 Measurement and instrumentation

In this study, data was gathered using the survey method with a set of online ques-
tionnaires. The questionnaire employed in this study was adapted from pre-existing re-
liable and valid multi-item instruments derived according to the literature review and
objectives of the study. These adapted instruments are based on (i) Online Self-Regu-
lated Learning Questionnaire (OSLQ) established by Barnard et al. [23], (ii) Social
Competency with peers in online learning developed by Shen et al. [16], and (iii) Peer
Group Influence Assessment Questionnaire (PGIAQ) developed by Uzezi & Deya [14].
These instruments are widely used and fairly tested for their reliability and validity.
Permissions have also been obtained from the authors to use and adapt their instruments
for the purpose of this study.
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Table 2. Components of the questionnaire

Section Section No. of Item
Section A Demographic Information & GPA 3
Section B Peer-Learning 14
Section C Self-Regulated Learning (SRL) Strategies 27

3.7 Measuring peer learning

In this study, peer learning measures students’ ability to learn with peers and the
influence of peer groups in enhancing their academic achievements in blended learning
courses. A total of 14 items were used to measure peer-learning in blended learning. 5
items were adopted from Social Competency with Peers in online learning [16] and
another 9 items were adopted from Peer Group Influence Assessment Questionnaire
(PGIAQ) [14]. The participants were asked to answer the questions on a 7-point Likert
scale (1= not at all true of me to 7= very true of me).

3.8 Measuring self-regulated learning (SRL) strategies

In this study, Online Self-Regulated Learning Questionnaire (OSLQ) [23] has been
chosen as this instrument provides a means of assessing the self-regulatory learning
strategies of students in a blended learning environment. It is suitable to measure the
potential application of SRL strategies in a blended learning setting. Additionally, this
instrument has also been validated across two samples of learners in the online and
blended learning environments respectively, and the results revealed acceptable relia-
bility and validity as well as statistical significance.

4 Data Analysis and Results

4.1  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’ academic achievement in blended learning
courses. As shown in Figure 2 and Table 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
atal. [24], itis 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 data
collected. Consequently, further analysis can be proceeded using the structural model.
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Fig. 2. The Structural Model of the Study with Standardized Regression Weights

Table 3. Goodness-of-fit Indices of Structural Model

Goodness of fit Index CMIN(?) ¥/ df CFI IFI | TLI |RMSEA
\Value 2749.577 (p=0.000) 1.697 | 0916 |0.917 [ 0.912 | 0.045

4.2  The hypothesized direct effect of predictors on academic achievement

From the structural model, the coefficient of determination (R?) value for academic
achievement was 0.251. This indicates 25.1% of the variation in the respondents’ aca-
demic achievement was explained by the variations in peer learning and their self-reg-
ulated learning (SRL) strategies. In other words, another 74.9% of the variation in aca-
demic achievement could be explained by other factors outside the scope of this study.
The path coefficients and the results of examining hypothesized direct effect on aca-
demic achievement are displayed in table 4.

Table 4. The Regression Weights in the Hypothesized Direct Model on the Effect of
Predictors on Academic Achievement

Hypothesized Relationship B SE B CR p
Peer Learning > GPA 0.384 0.106 0.478 3.628 0.000
SRL - GPA 0.035 0.141 0.029 0.249 0.803

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

Peer learning and academic achievement: As illustrated in table 4, the results of
the structural model estimation indicated that there is a significant positive relationship
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between peer learning and academic achievement (4 = 0.478, C.R. = 3.628, p = 0.000).
Therefore, the H1 was supported by statistical evidence. That is, the ability to learn
from and with peers significantly influence students’ academic achievement. Further,
the standardized estimate of B was 0.478, indicating a positive relationship. It means,
when peer learning goes up by 1 standard deviation, academic achievement goes up by
0.478 standard deviations.

Self-regulated learning (SRL) strategies and academic achievement: As shown
in table 4, the results of the structural model estimation depict that there was no signif-
icant relationship between SRL strategies and academic achievement in the study (5 =
0.029; C.R. = 0.249; p = 0.803). Therefore, based on the structural model, the H3 was
rejected, which implies that SRL does not influence academic achievement in blended
learning courses at 0.05 level of significance.

4.3  The hypothesized direct effect of peer learning on self-regulated learning
(SRL) strategies

From the structural model, the coefficient of determination (R?) value for SRL strat-
egies was 0.629. This indicates 62.9% of the variation in the respondents’ SRL strate-
gies was explained by the variations in peer learning at 95% confidence level. In other
words, another 37.1% of the variation in SRL strategies could be explained by other
factors outside the scope of this study. The path coefficients and the results of examin-
ing hypothesized direct effect on SRL strategies are displayed in table 5.

Table 5. The Regression Weights in the Hypothesized Direct Model on the Effect of Peer
Learning on Self-Regulated Learning (SRL) Strategies

Hypothesized Relationship B S.E. B 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); B (standardized regression weight); C.R.
(critical ratio)

As depicted in table 5, the results indicated that peer learning was found to have a
positive and statistically significant effect on students’ SRL strategies (5 = 0.793; C.R.
=6.991; p =0.000). Therefore, the H2 was supported by the results of structural model
estimation. That is, the ability to learn from and with peers has influenced students’
SRL strategies in blended learning courses. Further, the standardized estimate of B was
0.793, indicating a positive relationship. It means, when peer learning goes up by 1
standard deviation, self-regulated learning (SRL) strategies go up by 0.793 standard
deviations.
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5 Discussion and Conclusion

5.1 Discussion of findings

The current finding regarding the positive influence of peer learning on student’s
academic performance was in concurrent with Uzezi and Deya [14]. Overall, peer learn-
ers associated themselves as the group which has acquired better comprehension in the
key concepts, and therefore, performed better in the course as compared to those who
study individually. These findings supported previous studies from Han, Chung & Nam
[25] who confirmed that peer learning improved medical students’ understanding of the
multidimensional structure of the human body, and led to better academic performance.
Indeed, this finding confirmed Weyrich et al. [26] conclusion on the effectiveness of
peer learning on improvement of students’ performance.

In addition, the result clearly demonstrated that peer learning was one of the im-
portant elements to enhance students’ self-regulation behaviours in the virtual learning
environment, such as develop stronger friendships, better manage challenges faced in
their study, as well as to set goals and organize learning in order to achieve better aca-
demic outcomes. Broadly speaking, successful peer learners employed a variety of reg-
ulatory behaviours as compared to those in the traditional teaching and learning setting.

In this line, the current study added empirical evidence to the existing blended learn-
ing studies on the role of peer learning. These results were in accordance with studies
conducted by Webb, et al. [27], among others, who found that in the peer learning en-
vironment which relied upon social competency and interaction skills among peers,
such learning environment played an essential role in the development of SRL for stu-
dents. It was also similar to what Jeong and Chi [28] posited that when peers learn
together, they influenced each other in their learning process, thus utilised SRL strate-
gies more often to adjust their learning strategies and behaviours according to the peer
learning environment.

Interestingly, there was no significant relationship between SRL and academic
achievement. Although this finding was in line with the studies from Cho & Heron [8]
which reported that self-regulated learning strategies had no effect or revealed mix re-
sults on academic performance, it should be noted that there was a substantial body of
literature that contradicted the current finding. A diverse population in this study may
be a plausible explanation for this contradicting result. As suggested by Zimmerman
[20], self-regulation is a context-specific process, the same instrument which was valid
in one discipline may become invalid in another discipline. Chen [29] also reported that
SRL strategies are general learning strategies, and the effectiveness of SRL might be
discipline-specific. Therefore, the use of SRL to predict academic performance may
differ across contexts and disciplines.
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5.2  Implications of the study

Implications to university’s management: This study offers an insight as to how
peer learning could enhance students’ self-regulation behaviours, and subsequently fos-
ter the attainment of learning outcomes. The finding from this study has suggested for
the university to formalise and prioritise peer learning in the context of blended learning
in order to help students learn effectively. University could offer credit-bearing courses
that help students to understand the importance of peer learning, and learn how to pro-
vide constructive feedback to peers When the benefits of peer learning is introduced
into university’s curriculum as a strategy to provide opportunities for students to de-
velop and practice social skills, this initiative may lead to the implementation of im-
proved practices for peer learning community, as well as to stimulate further research
into the area of peer learning.

Implications to course instructors: As peer learning predicted academic achieve-
ment in blended learning courses, course instructors should ensure effective implemen-
tation of peer learning by encouraging respect, responsibility, and open discourse within
their peers in the learning process. Also, instructors’ monitoring efforts are essential to
scaffold students in regulating their learning. This could be done by monitoring indi-
vidual and group activities after assigning task to students, promoting social interaction
among group members, communicating regularly with students about the learning pro-
gress, designing authentic tasks which provides opportunities for learners to learn from
each other, as well as regularly check questions in the discussion boards and reply to
students’ online queries as Soon as possible to increase their interaction with students.

5.3  Conclusion

The finding affirms that peer learning is an important element which enhances stu-
dents’ self-regulation behaviours. In the peer learning environment where students
learning from each other, they need to utilise SRL strategies more often by selecting
the appropriate strategy and structure the environment to make learning more effective;
to develop stronger friendships, better manage challenges faced in their study; as well
as to learn to control, manage, plan, set the educational goals and to evaluate the quality
of their works with peers. All these behaviours are significantly associated with stu-
dents' ability to regulate their learning.

This study empirically shows that peer learning has a positive impact on the blended
learning courses and undergraduate students improved in their performance by peer
learning. As students could benefit from peer learning and peer learning is a significant
predictor of performance in the blended learning courses, educators need to develop
increasingly effective methods to educate students to own strong self-discipline ability
to plan and arrange their learning [30].
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5.4  Recommendations for future research

Although it is a common practice in education research to use self-reported
measures, some researchers found self-report response bias may result in result inaccu-
racy, and there is a tendency for below-average students to be most likely overreport
their ability and achievements [31]. Therefore, future researchers are recommended to
use system-generated data, such as log files stored in a LMS to better understand and
measure students’ SRL strategies and their ability to interact with others. Large amounts
of real-time system-generated data are available to measure self-regulated students’
learning patterns and how they interact and learn with their peers in the online learning
context. By using data mining techniques with system-generated data, it is hoped that
online SRL and peer learning in the virtual learning environment could be better under-
stood, and hence, further advances in online SRL studies.
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