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Abstract

This study examines the effects of parental support on learning engagement and the mediating roles of self-
regulated learning (SRL) in mathematics online learning environments. A sample of 112 undergraduate
students from the mathematics departments of two public universities in Malaysia participated in the study.
We analyzed the data using descriptive analysis and partial least squares structural equation modeling (PLS-
SEM), and the study findings indicate that parental support significantly predicts online self-regulated
learning (OSRL). In addition, OSRL is a significant predictor of students’ engagement. The results also
suggest that OSRL fully mediates the relationship between parental support and learning engagement.
However, parental support had no significant effect on learning engagement. This study highlights the
importance of considering parental support and fostering OSRL strategies to promote learning engagement
among mathematics higher learning institution students.
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Introduction

SRL—the ability to successfully control the learning process—is considered a crucial factor for learning
engagement in online learning environments (OLEs; Hanny et al., 2023). Past studies, however, indicate that
many students find applying effective SRL strategies challenging when engaging in their learning activities.
This problem is more pronounced among higher learning institution students as they gain increasing
autonomy over their learning (Dent & Koenka, 2016; Miao & Ma, 2022). Consequently, many studies have
focused on finding the factors that can support and enhance students’ SRL strategies in OLEs (Bai & Gu,
2022; Gao et al., 2021).

From a social—cognitive point of view, SRL is the active and constructive process whereby students set up task-
oriented learning goals, take responsibility for their learning, monitor, and, finally, evaluate their learning
progress. Execution of SRL strategies is demanding and challenges students’ motivational, behavioral, cognitive,
and metacognitive domains (Arianto & Hanif, 2024). Successful implementation of SRL strategies relies on
students’ ability to coordinate these domains effectively to complete a task. In addition, Zimmerman (1989)
indicated that SRL behaviors are shaped by interactions between a person and their environments, ranging from
micro-systems (e.g., parental—student relationships) to macro-systems (e.g., cultures).

Mathematical knowledge is essential for various fields (e.g., science and engineering) and is a gatekeeper for
many career opportunities (Osakwe et al., 2023; Roick & Ringeisen, 2018). Researchers argued that SRL
strategies for learning mathematics through online platforms are essential for students; otherwise, lower
learning efficiency and an unwillingness to learn can occur (Bannert & Mengelkamp, 2008; Yahya et al.,
2021). In addition, appropriate external stimuli, such as parental involvement, are vital to maintaining
students’ self-regulation level. There is a greater chance that students can only participate in online learning
effectively with these external stimuli (Kara et al., 2024).

Parental support and SRL also increase students’ learning engagement (Aloka et al., 2023; Hanny et al.,
2023). For example, parental support in OLEs assists students in having positive learning experiences,
increased class participation, and enhanced content knowledge (Hanny et al., 2023). Additionally, online
learners exhibiting SRL characteristics were actively involved in their learning activities (Aloka et al., 2023)
because students with self-regulation skills can more effectively plan, control, and assess their learning
activities. Students, therefore, must receive support from parents to maintain and improve SRL strategies in
mathematics OLEs and successfully engage in learning tasks.

Nevertheless, scholars have highlighted that research investigating the relationship between motivating factors,
such as parental support and SRL in OLEs on learning engagement, remains largely unexplored (Kara et al.,
2024). To fill the identified research gap, in this study we investigate the effect of parental support on learning
engagement in mathematics OLE of higher learning institution students. In addition, we also determine the
mediating effect of SRL on the relationship between parental support and learning engagement.

This study contributes significantly to the literature, as it explicitly focuses on parental support and the unique
role parents can play in supporting the higher learning institution students’ self-regulation process in
mathematics OLEs to enhance learning engagement. This study can also provide inputs for future researchers
around a parental support association and its effect on SRL and learning engagement in the OLE.
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Literature Review and Hypothesis
Parental Support (PSP)

Parental support is important for students’ academic outcomes in higher learning institutions, as it promotes
psychological well-being and facilitates learning engagement (Song et al., 2024). As highlighted by Gao et al.
(2021), parental support involves environmental, emotional, and capability support. At higher learning
institution levels, parents can support their children by engaging in reading activities, enquiring about the
activities at university, interest and achievement in each course, complications the students face at their
courses and institution, helping with assignments, communicating frequently and participating in academic
programs, such as attending conferences and seminars (Burke, 2010). In an OLE, parental support also
includes affordability in providing hardware and software facilities (Osorio-Saez et al., 2021).

Empirical research reported that students experience academic success if they receive adequate and
appropriate support from parents in OLEs (Purisi¢ & Bunijevac, 2017). Parental support increases students’
motivation, perception of control, and academic self-concept, which results in better academic outcomes
(Pinquart & Ebeling, 2020; Rohmatillah et al., 2023). A study by Zulfigar et al. (2023) provides widespread
evidence for a significant relationship between parental support and university students’ academic outcomes.

Malaysians’ Collectivist Culture

It is essential to consider Malaysians’ collectivist culture to determine the influence of parental support on
learning engagement and the mediating effects of SRL on the relationship between parental support and
learning engagement. Malaysians are well-known for having close-knit families (Azmi et al., 2023).

Empirical studies provide evidence that Malaysians’ collectivist culture with family members dramatically
impacts students’ academic achievement from school to the university level (Choy et al., 2015; Letchumanan
et al., 2023; Majid, 2008). Family support, especially parental support, plays a crucial role in helping
university students develop intrinsic motivation and manage emotions and learning activities. In an online
learning environment, where students are usually given full autonomy and work in isolation, they need
appropriate support to regulate their learning activities and excel further in their studies (Song et al., 2024).
In this context, parental support was relevant for the students seeking emotional and motivational support
and engagement with their learning activities.

Although university students are believed to have the ability to manage their learning activities, studies in
Asian and Malaysian contexts found that students still need parental support to engage and regulate their
learning activities (Bakar et al., 2021; Song et al., 2024). Consequently, further research is needed to
understand the dynamics of the parent—child relationship in the context of the online learning environment
after the pandemic era among Malaysian higher learning institution students.

Student Engagement/Learning Engagement (LEN)

Student engagement is an important indicator of academic success and has three dimensions: behavioral,
cognitive, and affective (Chapman, 2002; Fredricks et al., 2016; Mandernach, 2015). Behavioral engagement
refers to active participation and positive conduct of learning activities by students. Cognitive engagement is
active involvement in learning activities with adequate mental effort. Affective engagement is the emotional
attachment to learning tasks that explains students’ positive feelings, attitudes, and perceptions.

In past studies, sociocultural factors were found to influence learning engagement, including political, social,
and teaching environments (Kahu, 2013). Also, three classroom interaction types were named: student—
student interactions, student—instructor interactions, and student—content interactions, which are reported to
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influence learning engagement, as well (Moore, 1993). According to Hollister et al. (2022), these three
interaction types are often investigated by researchers. Consequently, scholars have been invited to conduct
studies on the effect of SRL on learning engagement in the OLEs, especially among higher learning institution
students, who usually play many roles in their institutions (Setiani & Wijaya, 2020).

The Relationship Between Parental Support and Learning Engagement

Unlike face-to-face learning environments, instructors’ orchestration in OLEs is minimal. Students have more
autonomy and are expected to self-regulate their learning process (Jansen et al., 2020). Transitioning from school
to higher learning institutions presents students with numerous challenges, including academic pressures and
increased autonomy (Arshad et al., 2016). Even after the lockdown, the widespread use of OLEs in higher learning
institutions may burden students who learn through face-to-face learning environments in schools (Song et al.,
2024). This invites distractions and risks that may impact students’ engagement in academic activities. In this
pursuit, the parental relationship remains a primary concern, and students seek guidance and support to stay
engaged in academics at their higher learning institutions (Rohmatillah et al., 2023).

A past study reported that parents must be involved in university learning activities to enable students to stay
engaged (Arshad et al., 2016). Similarly, parents’ ability to solve learning difficulties by providing proper
online learning equipment and giving constructive suggestions according to actual learning conditions
increases students’ learning competencies, motivation, and engagement in OLEs (Gao et al., 2021). Thus, we
propose the following hypothesis:

Hi: Parental support impacts (a) behavioral; (b) cognitive; and (c) emotional student engagement in
an OLE.

The Relationship Between Parental Support and OSRL

In an OLE, students quickly lose focus and self-motivation (Musingafi et al., 2015) because most students face
difficulties navigating their learning activities (Bahar et al., 2020). In addition, students may feel isolated and
bored by the difficulties of reaching out and communicating with other students and lecturers. As a result,
students exhibit a higher level of anxiety and depression.

Students also face complexities in managing their time effectively. For instance, understanding the concepts
of a single unit in mathematics may demand more time. Hence, students need to search for adequate
assistance to regulate their learning activities in an OLE. Previous studies reported that students can seek
parental support in the absence of peer and facilitator support to promote OSRL (Song et al., 2024).

Parental support helps students recognize the value of learning, which leads to autonomous motivation of
learning behavior (Williams et al., 2019). Parental support also creates an independent learning environment,
which helps increase students’ motivation and self-confidence to self-regulate their learning tasks. Some
researchers have found that with parental support, students can develop purposeful and effective time
management skills, which is one of the instrumental domains of SRL (Williams et al., 2019; Won & Yu, 2018).
Thus, we propose the following hypothesis:

H2: Parental support impacts the OSRL.
The Relationship Between SRL and Learning Engagement

Scholars have highlighted that, in an OLE, students’ learning engagement and learning participation is low (Li
et al., 2024). Students are reported to struggle with completing their learning tasks and following the
facilitators’ teaching. Consequently, students’ SRL ability becomes an essential factor in enhancing their
participation and learning engagement in the OLE (Park & Yun, 2018).
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Deng et al. (2021) reported that students with a greater level of SRL ability can plan, manage, and monitor
their learning and time effectively. These students also have stronger learning motivation and find ways to
spend more time studying (Liu et al., 2023), consequently affecting their self-confidence, increasing
emotional and behavioral participation, and enhancing their learning engagement (Liu et al., 2023; C.-H.
Wang et al., 2013). Thus, we propose the following hypothesis:

H3: SRL impacts (a) behavioral, (b) cognitive, and (c) emotional student engagement in an OLE.

The Mediating Role of SRL on the Link Between Parental Support and (a) Behavioral,
(b) Cognitive, and (c) Emotional Student Engagement in an OLE

In a past study, Hammons (2017) emphasized that parental support helps students acquire SRL skills. The
parents’ competence in motivating students’ participation and independence, as well as offering assistance, is
reported to influence students’ independent use of metacognitive behaviors (Asif et al., 2023). Parents also
scaffold students at the beginning of the task until they can self-regulate their work. Additionally, parents can
also provide students with constructive feedback and correct errors so students can assess themselves, which
promotes SRL abilities.

Scholars have indicated the positive association of SRL abilities with learning engagement (Park & Yun,
2018). Students with high levels of SRL skills can diversify their self-regulation strategies with the support of
parents to increase their learning ability and engagement (Song et al., 2024). As a result, the relationship
between parental support and learning engagement should be more robust for students with greater SRL
skills. Thus, we propose the following hypothesis:

H4: SRL mediates the relationship between parental support and students’ learning engagement in an
OLE.

Figure 1 illustrates the conceptual framework related to the hypothesis of this study.

Figure 1. Conceptual Model

OSRL

PSP —>  LEN

Methods

Research Design and Study Sample

In this study, we used a descriptive research design and a quantitative research approach. The total
respondents comprised 112 undergraduate students from two public universities in Malaysia. The respondents
were from the mathematics departments and enrolled in online learning. The majority of the respondents
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were female (70.5%). The mean age of the respondents was 21.5 (SD = 0.90). Table 1 shows the demographic
distribution of the participants.

Table 1. Respondent Demographics

Demographic Item  Categories Frequency Percentage (%)
Gender MaleFemale 33 20.5
79 70.5
Institution A 80 71.4
B 32 28.6
Semester 4 67 59.8
5 30 26.8
6 15 13.4

Data Collection

We used a convenience sampling technique to collect data for this study. A questionnaire was distributed
electronically to 250 respondents across two universities. Before participants completed the survey, we
clarified the study’s aims and made sure they were aware that participation was voluntary. An invitation was
sent to respondents to participate in the online questionnaire, and it was sent after we received the email
address from students’ respective lecturers. A total of 146 respondents across two universities completed the
survey. We excluded 34 incomplete responses and, as a result, analyzed 112 survey responses.

Instrument

In this study, we used an online questionnaire comprised of four initial questions, which collected data
regarding respondent demographic information, such as age, gender, university name, and semester.
Questionnaire items in Sections 2—4 were rated on a 5-point Likert scale ranging from 1 (strongly disagree) to
5 (strongly agree). Following are descriptions of Sections 2—4 of the questionnaire.

Parental Support (PSP)

Section 2 of the questionnaire intends to collect data on parental support, which pertains to students’
perceptions of the support they receive from parents during online learning. Student perception of parental
support was measured along with emotional support, motivational support, and parents’ behavior. This
section includes 15 items adapted from Chen (2005).

OSRL Questionnaire

Section 3 of the questionnaire collected data regarding OSRL, which measures the students’ SRL strategies in
online learning. Six SRL strategies were assessed, including goal setting, environmental structuring, task
strategies, time management, help-seeking, and self-evaluation. This questionnaire has been broadly used in
assessing OSRL among higher learning institution students (Zhang et al., 2023). This section includes 24
items adapted from Barnard et al. (2009).
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Student Engagement (LEN)

Section 4 of the questionnaire collects data on the learning engagement. In this study, student engagement
was measured using dimensions that included behavioral, cognitive, and emotional aspects of student
engagement. Measurement items for behavioral engagement focused on how students participated in learning
activities and took time to understand and complete the assigned task. The measurement items for cognitive
engagement focused on motivating students to spend time and effort on problem-solving. The measurement
items for emotional engagement captured students’ emotional reactions to the learning environment. This
section includes 13 items adapted from M.-T. Wang et al. (2016).

Data Analysis

We analyzed the data for this study using descriptive analysis and PLS-SEM. Analysis was done with SPSS
28.0 and SmartPLS 4.0. During data analysis, we first tested the measurement model. Then, a structural
model evaluation was performed to test the possible relationships among the three constructs: PSP, OSRL,
and LEN. PLS-SEM was used in this study for two main reasons: (1) PLS-SEM can estimate models with
smaller sample sizes without emphasizing the normality of the data sets (Hair et al., 2019); and (2) PLS-SEM
is appropriate for mediation testing consistent with this study (Henseler et al., 2015).

Results

We analyzed the measurement model to determine the reliability and validity of the constructs. Before formal
analysis, five items from parental support, six from OSRL, and three from learning engagement were removed
due to factor loadings below 0.5 (Fornell & Larcker, 1981). After removal, the Composite reliability (CR) and
Cronbach’s alpha value were calculated to identify the reliability of the constructs. For all constructs, the
Cronbach’s alpha values were above 0.7 (Hair et al., 2014), which demonstrates satisfactory reliability. In
addition, the average variance extracted (AVE) scores for all constructs were greater than 0.5. Hence,
convergent validity was met. Table 2 shows the loading factors of the items, CR, Cronbach’s alpha, and AVE.

Table 2. Descriptive and Measurement Assessment Results

Item Loadings Cronbach’sa CR AVE
Learning Engagement (LEN)
LEN1 0.783 0.944 0.944 0.628
LEN2 0.775
LEN3 0.796
LEN4 0.843
LEN5 0.796
LENG6 0.764
LEN7 0.804
LENS8 0.897
LENo9 0.789
LEN10 0.655
OSRL
OSRL1 0.665 0.948 0.948 0.507
OSRL2 0.805
OSRL3 0.564
OSRIL4 0.588
OSRL5 0.676
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OSRL6 0.755
OSRL7 0.775
OSRLS8 0.668
OSRL9 0.776
OSRL10 0.829
OSRL11 0.677
OSRL12 0.774
OSRL13 0.751
OSRL14 0.712
OSRL15 0.760
OSRL16 0.643
OSRL17 0.681
OSRL18 0.650
Parental Support (PSP)
PSP1 0.546 0.909 0.901 0.502
PSP2 0.840
PSP3 0.728
PSP4 0.658
PSP5 0.661
PSP6 0.707
PSPy 0.607
PSP8 0.698
PSPg 0.857
PSP10 0.733

Meanwhile, discriminant validity was tested using Fornell and Larcker’s (1981) criterion and the Hetrotrait-
Monotrait (HTMT) ratio of correlations technique. Tables 3 and 4 show that discriminant validity was also
achieved, with square roots of AVEs greater than correlations between all constructs and HTMT values less
than the recommended value of 0.85 (Henseler et al., 2015).

Table 3. Fornell-Larcker Criterion Results

Factors 1 2 3
LEN OSRL PSP

1 LEN 0.792

2 OSRL 0.708 0.712

3 PSP 0.492 0.459 0.709

Note. The square root of the AVE is represented by diagonals; other values represent the correlations.
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Table 4. Hetrotrait-Monotrait (HTMT) Results

Factors 1 2 3
LEN OSRL PSP

1 LEN

2 OSRL 0.779

3 PSP 0.490 0.456

A bootstrapping procedure with 5000 samples was used to determine the significance of the hypothesized
paths of the structural model (Streukens & Leroi-Werelds, 2016). Figure 2 shows the structural model. The
results showed that the path from PSP to OSRL (B = 0.455, t = 4.594, p <.01) and the path from OSRL to LEN
(P = 0.702, t =7.384, p <. 01) were significant. These results support H2 and H3. However, the path from PSP
to LEN did not reach the significant level of 0.05 ( = 0.173, t = 1.785, p >.05) and does not support Hi.

Figure 2. Hypothesis Testing Results

OSRL
R2=0.20
PSP LEN
R2=0.63
0.1
***Significant at 1% 73

R-squared (R2) represents the proportion of the variance explained by explanatory variables on dependent
variables. In this model, parental support accounted for 20.7% of the variance in OSRL. In addition, OSRL
accounted for 63.4 % of the variance in learning engagement, indicating a moderate explanatory power. Effect
sizes (f2) were also measured. Table 5 shows that OSRL strongly affected learning engagement (f2=1.069).
Parental support had a moderate effect on OSRL (f2 = 0.260). However, parental support had a small effect on
learning engagement (f2 = 0.065).

Table 5. Structural Assessment Result

Hypothesis Relationship Std Beta t-value p-value Decision R?2 Vi Q2
Hi1 PSP — LEN 0.173 1.785 0.074 Rejected 0.065

H2 PSP — OSRL 0.455 4.594 0.000 Supported 0.20 0.260 0.14
H3 OSRL — LEN 0.702 7.384 0.000 Supported 0.63 1.069 0.21
H4 PSP — OSRL — LEN 0.319 3.781 0.000 Supported

To test the model’s predictive power (Q2), the Stone-Geisser approach—using blindfolding techniques—was
used. A Q2 greater than zero indicates good predictive significance (Hair et al., 2019). Table 5 shows that Q2
values are more than zero. Thus, the research model has predictive significance.
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A mediation analysis was done to identify the mediating role of OSRL in the relationship between parental
support and learning engagement. Table 5 shows that the indirect effect of parental support (PSP) to OSRL to
learning engagement (LEN) is significant ( p = 0.319, t = 3.781, p <.01). Since there was no significant direct
relationship between the peer learning (PSP) and learning engagement (LEN) (f = 0.173, t = 1.785, p >.05),
the indirect effect found in this study is full mediation.

Discussion

The primary aim of this study was to determine the impact of parental support on learning engagement
among students in higher learning institutions in mathematics OLEs. In addition, this study determined the
mediating effect of OSRL on the path between parental support and learning engagement.

Data for this research could not prove the impact of parental support (PSP) on learning engagement (LEN),
which indicates that PLP is not critical for students in higher learning institutions’ learning engagement in
online OLEs. This finding is consistent with the studies conducted by Bakar et al. (2021) and Arshad et al.
(2016). These authors found that students at higher learning institutions welcome parental involvement in
their learning activities. Nevertheless, these students also expect their parents to allow them to make their
own decisions about their learning process and to arrange the learning activities in their own way. Another
explanation for this is that the students who participated in this study are no longer affected by the lockdown
environment. Hence, these students could attend their online classes from their hostels, where parents’
involvement and supervision are minimal when compared to the lockdown environment. This may cause an
insignificant relationship between PSP and learning engagement LEN.

This study showed that PSP significantly influences OSRL, which indicates that parental involvement and
support in mathematics online learning environments affect students’ adoption of self-regulated learning
strategies. Malaysian students, bound to a collectivist culture (Minkov & Kaasa, 2022), are likely to respect
their parents’ opinions. These students also prefer to consult their parents’ ideas before setting learning goals.
In respect to this custom, parents express support for their children without reservation in all areas. As an
instrumental motivating factor of OSRL’s ability, such support and involvement from parents potentially
promote students’ OSRL, which corroborates the findings of Tus et al. (2024) and Munandar and Ruhaena
(2023), who highlighted that parental involvement significantly affects students’ OSRL.

This study also showed that OSRL significantly influences LEN among students in higher learning institutions
in online mathematics classes. The finding corroborates those of Park and Yun (2018) and Dai et al. (2022),
who suggest that students’ learning engagement could increase significantly with self-regulation strategies.
Learning in an online environment is more student-centered, which requires students to develop their
abilities to manage their learning effectively. Students with SRL skills can set learning goals, control the
learning environment, search for information, and evaluate their learning progress to be more engaged in
learning activities. Additionally, SRL learners exhibit a high degree of learning motivation, which enables
them to engage effectively in their learning activities (Dai et al., 2022).

This study confirms that PSP can predict LEN through the full mediation of OSRL. This finding implies that
when the respondents’ OSRL increased through support from parents, their learning engagement increased
concurrently.

SRL skills are necessary for online learners to succeed in their learning activities. According to Zimmerman
and Schunk (2001), students with SRL skills actively participate in their learning process. Additionally, these
students are more inclined to explore the learning activities and resources, which increases their level of
learning engagement. In this case, support received from parents (PSP) further increases the outcome
acquired from OSRL because PSP increases students’ motivation, which significantly improves students’
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OSRL (Tus et al., 2024). This finding is consistent with Song et al. (2004), who reported that students with
SRL abilities who receive support from parents can enhance their learning engagement level.

Conclusion

This study demonstrates the significance of the moderating effect of OSRL toward learning engagement. In
addition, it highlighted the indirect impact of PSP on OSRL in promoting LEN. The result indicates no
correlation between PSP and LEN. Nevertheless, OSRL significantly mediated the relationship between PSP
and LEN, which implies that higher learning institution students who receive support from parents, and apply
the underlying principles of SRL in mathematics OLE, would have better learning engagement. The result
indicates that parental support (PSP)could be a crucial factor that enhances students’ SRL abilities in
mathematics OLE.

Although past studies report that students at higher learning institutions expect their parents to give them the
freedom to make their own decisions regarding their learning process (Bakar et al., 2021), this study suggests
that parental involvement remains relevant in the higher learning education context. PSP is believed to
increase the student’s motivation in pursuing goals (Suarsi & Wibawa, 2021), which subsequently leads to the
adoption and promotion of effective SRL strategies. Thus, higher learning institution management should
promote the involvement of parents in students’ learning activities to obtain better learning outcomes.

From a practical perspective, the results indicated that OSRL is vital for improving learning engagement
(LEN). Thus, instructors and parents should take adequate measures to foster students’ OSRL strategies. SRL
training and technology-enhanced interventions could be adopted to improve student SRL skills (Sui et al.,
2024). SRL skills could also improve with opportunities for practice, scaffolding, and training (Berglas-
Shapiro et al., 2017; Lai et al., 2018). Mastering effective SRL skills is important in OLE, as students have
more autonomy in learning.

Limitations and Future Work

This study has several limitations. First, the study primarily focused on the context of higher learning
institutions. Future research could be conducted across various educational levels to improve the
generalizability of the results. Second, this study was conducted among mathematics students. Future studies
could enhance this scope by including students from other faculties. Third, the study did not consider other
external and contextual variables. Future studies could investigate the influence of external variables, such as
instructor orchestration and perceived technology competency, and contextual variables, such as access to
resources and experience with online learning.
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