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Abstract: This study investigated the role of intentional self-regulation and the moderating role of peer relationship in
the relationship between teacher-student relationship and learning engagement. The study sample comprised 540 Chinese
senior secondary school students between the ages of 15–18 (51.67% boys; Mage = 16.56 years; SDage = 0.90). They
completed surveys on the Teacher-Student Relationship Scale, the Selection, Optimization, and Compensation (SOC)
Scale, the Peer Relationship Scale for Children and Adolescents, and the Learning Engagement Scale. The results
following regression analysis showed that teacher-student relationship predicted higher learning engagement among senior
secondary school students. Intentional self-regulation partially mediated the link between teacher-student relationship
and learning engagement for higher learning engagement. Peer relationship moderated the relationships between teacher-
student relationship and learning engagement and moderated the relationship between teacher-student relationship and
intentional self-regulation for higher learning engagement. These findings imply learning engagement can be enhanced by
optimizing teacher-student relationship and strengthening intentional self-regulation interventions.
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Introduction
Adolescents may experience excessive academic burdens
which diminish their confidence in learning engagement
(Sang et al., 2018). This would be particularly true of
the high school phase with its immense academic and
examination pressures, necessitating substantial energy
investment in learning activities (Rahman et al., 2018).
Learning engagement is a key facilitator within school
success and completion, serving as a protective factor
against student alienation, academic failure, withdrawal,
behavioral issues, and even dropout (Zhen et al., 2018).
However, intentional self-regulation in adolescents and
their peer relationships may explain their teacher-student
relationship and sense of learning engagement in ways less
well explored.

Teacher-student relationship and learning engagement
According to the positive youth development theory,
teacher-student relationship are not only seen as a fun-
damental element of the educational process but also as
a key developmental resource for promoting students’
academic and personal growth (Lerner et al., 2005).
Good teacher-student relationship act as protective factors
ensuring adolescents’ healthy growth and development,
such as adaptation to school nand partner interaction
(Endedijk et al., 2021). Research has found if some
students have positive teacher-student relationship, they
not only obtain the necessary emotional support and
academic guidance, but also learning environments that
enable learning engagement (Roorda et al., 2017). More
precisely, positive interactions and trust within teachers
and their students can increase students’ involvement in

classroom activities, interest in learning, and autonomous
learning ability (Zee & Roorda, 2018). Furthermore, good
teacher-student relationship have the counteracting effect
as negative life events and act as a substitute for the lack
of negative parent-child relationship, and it can provide
the student with a warm and safe environment for learning
and growing (McGrath & Van Bergen, 2015). Conversely,
negative teacher-student relationship can cause students to
lack a sense of security and hinder their learning behavior
(Xerri et al., 2018).

Intentional self-regulation as a mediator
Intentional self-regulation is a crucial component of self-
regulation and encompasses a series of processes in which
individuals actively coordinate environmental resources,
demands, and personal behaviors to achieve their chosen
goals (Gestsdóttir et al., 2015). Research indicates that
intentional self-regulation plays a single of the crucial
proximal elements driving the development of individual
positive behaviors (Stefánsson et al., 2018). Studies have
found that intentional self-regulation, as an important per-
sonal developmental advantage, can significantly promote
students’ learning engagement and reduce the likelihood
of learning frustration (Suan, 2023). Additionally, stu-
dents with high intentional self-regulation abilities more
frequently employ “selection-optimization-compensation”
strategies, gaining more successful experiences in the
learning process, and thereby feeling a stronger sense
of subjective well-being, which further promotes their
learning engagement (Wang et al., 2021). Therefore, when
students face academic challenges, a good teacher-student
relationship could potentially facilitate the enhancement
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of students’ intentional self-regulation abilities, thereby
helping them engage more effectively in learning and
optimize learning strategies.

Peer relationship as a moderator
Peer relationship has a profound influence on students’
growth and attitudes toward learning (Wentzel et al.,
2017). Researchers have shown that high-quality peer
relationship might significantly promote students’ inten-
tional self-regulation, with the teacher-student relationship
also playing a critical role (Hernández et al., 2021).
Specifically, when the quality of peer relationship is low,
good teacher-student relationship may have a stronger
positively predictive influence on teenagers’ intentional
self-regulation (Chang, 2016) and educational outcomes
(Wu et al., 2022). Furthermore, research has found
substantial variation in the degree of intentional self-
regulation among senior secondary school students with
different levels of peer relationship: students with high-
quality peer relationship perform better in intentional
self-regulation than those with low levels of peer relation-
ship (Skibbe et al., 2012; Montroy et al., 2016). Thus,
a high-level peer relationship can significantly improve
learning engagement (Shao & Kang, 2022), in that adoles-
cents with high-quality peer relationship experience higher
levels of learning engagement (Stefánsson et al., 2018),
perhaps with intentional self-regulation.

Theoretical framework
The positive youth development (PYD) theory high-
lights how supportive relationships and self-regulation
promote adolescents’ academic success and personal
growth (Lerner et al., 2005). Teacher-student relationship
acts as a critical external resources, fostering inten-
tional self-regulation and learning engagement (Li, 2022).
Peer relationship moderates this dynamic, amplifying or
buffering the effects of teacher-student relationship on
intentional self-regulation and learning engagement, with
stronger teacher-student relationship compensating for
weaker peer relationship (Wentzel et al., 2017). Grounded
in PYD theory, this study extends the framework by
examining the mediating role of intentional self-regulation
and the moderating role of peer relationship in the con-
text of senior secondary education, providing insights
into how social and personal factors interact to enhance
learning engagement.

Goal of the Study
This study aimed to examine the mediating role of
intentional self-regulation and the moderating role of
peer relationship in the relation between teacher-student
relationship and learning engagement. Our research
hypotheses were:

H1: Teacher-student relationship predicts higher learn-
ing engagement among senior secondary school students.

H2: Intentional self-regulation plays a mediating role
in the relation between teacher-student relationship and
learning engagement among senior secondary school stu-
dents to be higher.

H3: Peer relationship moderates the connection
between teacher-student relationship and intentional self-
regulation among senior secondary school students to
be higher.

H4: Peer relationship moderates the link between
intentional self-regulation and learning engagement
among senior secondary students to be higher.

H5: Peer relationship moderates the relation between
teacher-student relationship and learning engagement
among senior secondary school students to be higher.

Method

Participants and setting
A total of 540 adolescents from four high schools across
Henan Province in central China, were participants. They
comprised 261 girls (48.33%) and 279 boys (51.67%).
The average age of the participants was 16.56 ± 0.90,
with a range of ages from 15 to 18. By school grade,
181 students were from grade 10th (33.52%), 184 students
from grade 11th (34.07%), and 175 students from grade
12th (32.41%). Among the participants, 283 were from
urban areas (52.41%) and 257 from rural areas (47.59%).

Measures
Teacher-student relationship. The Teacher-Student Rela-
tionship Scale (TSRS: Zhang, 2003) comprises 22 items
to measure four relationship dimensions: conflict, attach-
ment, closeness, and avoidance. The “conflict” dimension
contains 9 items, the “attachment” dimension has 5 items,
the “closeness” dimension consists of 4 items, and the
“avoidance” dimension has 4 items. The items are on a 5-
point Likert scale, from “1 = strongly disagree” to “5 =
strongly agree”. Higher average scores across all items
represent a higher level of teacher-student relationship
status. In the present study, Cronbach’s alpha for TRSR
scores 0.931.

Intentional self-regulation. This study employed the
Chinese version of the Selection, Optimization, and Com-
pensation Scale (SOCS) adapted by Huang (2021) from
intentional self-regulation (SOCS: Gestsdóttir & Lerner,
2007). The SOCS includes three dimensions: selection
(6 items), optimization (5 items), and compensation (6
items). The 17 items are rated on a 5-point Likert scale
ranging from 1 = strongly disagree, to 5 = strongly
agree. Higher average scores across all items represent a
higher level of intentional self-regulation. In this study,
Cronbach’s alpha for scores from the SOCS was 0.935.

Peer relationship. The Peer Relationship Scale for
Children and Adolescents (PRSCA: Guo, 2003) comprises
dimensions of friendship, peer rejection, and peer accep-
tance. The PRSCA includes 22 items, with responses
measured on a 4-point Likert scale spanning from 1 =
strongly disagree, to 4 = strongly agree. Items 11, 12, 15,
17, 19, 20, and 21 necessitate inverse scoring, whereas
the remaining items are scored positively. Higher scores
indicate poorer peer relationship. In the present study,
Cronbach’s alpha for scores from the PRSCA was 0.922.

Learning engagement. The Learning Engagement
Scale (LES: Schaufeli et al., 2002), translated by Fang
et al. (2008), consists of 17 items scored on a 7-point
Likert scale ranging from 1 = never, to 7 = always.
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The LES comprises six items for vigor, five items for
dedication, and six items for absorption. Higher average
scores indicate greater learning engagement. In the current
study, Cronbach’s alpha for scores from the LES was
0.942.

Procedure
The present study received approval from the Research
Ethics Committee of Guangxi Normal University.
Participants consented to the study with assurances
about anonymity and voluntariness as well as strict
confidentiality.

Data analysis
SPSS 25.0 was used to analyze all the data. First, to over-
come the potentially harmful effects of common method
variance on the conclusions, procedural precautions were
taken in the study design by emphasizing anonymity,
confidentiality, and balancing item order during the data
collection process (Tehseen et al., 2017). Additionally, uti-
lizing Harman’s single-factor test for statistical processing,
it was discovered that the first factor only accounted for
26.293% (less than 50%) of the variance in the eigenvalues
of the 13 factors greater than 1, indicating that there was
no significant common method bias in this study (Schwarz
et al., 2017). Then, the researchers carried out an analysis
of descriptive statistics, including tests for skewness and
kurtosis, as well as a correlation analysis. To test for
direct and indirect effects, the study employed the boot-
strap confidence interval (CI) method with 5000 bootstrap
samples. If the 95% CI does not contain zero, the result
is deemed to be statistically significant. Before formal
analysis, all variables were standardized (Kim, 2019) to
avoid multicollinearity.

The study examined the mediating effect of intentional
self-regulation on the connection between teacher-student
relationship and learning engagement by using Model 4 of
the SPSS PROCESS macro (Hayes, 2018) for the analysis.
In addition, this study conducted a moderated mediation
analysis using Model 59 of the SPSS PROCESS macro
(Hayes, 2018). We utilized used 5000 bootstrap samples
for the bias-corrected percentile Bootstrap technique to
assess the model illustrated in Figure 1.

Results

Descriptive statistics and correlational analyses
Table 1 provides the Pearson correlation coefficients,
means (M), and standard deviations (SD) for the primary

Figure 1. Proposed moderated mediation model

variables. The study revealed strong positive associa-
tions between learning engagement and the quality of
teacher-student relationship, intentional self-regulation,
and peer relationship among senior secondary school
students. Moreover, significant positive correlations were
shown between intentional self-regulation and peer rela-
tionship; teacher-student relationship and intentional
self-regulation, as same as peer relationship. In particular,
the results showed no significant correlations between
demographic factors (gender, age, grade, and household
location) and the study variables, so these variables were
not considered further in the analysis of mediation and
moderation effects.

Intentional self-regulation mediation
These mediation analysis findings (see Table 2) indicated
that teacher-student relationship significantly positively
predicted learning engagement (β = 0.434, t = 11.179,
p < 0.001). This result supports Hypothesis 1, demon-
strating that a higher teacher-student relationship predicted
higher levels of learning engagement.

After including intentional self-regulation as a medi-
ator, the direct impact of the teacher-student relationship
on learning engagement was still significant (β = 0.282,
t = 7.065, p < 0.001). Teacher-student relationship sig-
nificantly predicted intentional self-regulation (β = 0.421,
t = 10.775, p < 0.001), while intentional self-regulation
significantly predicted learning engagement (β = 0.361,
t = 9.034, p < 0.001). A percentile Bootstrap tech-
nique, including bias correction, further indicated that
intentional self-regulation partially mediated the relation
between teacher-student relationship and learning engage-
ment, with an indirect effect of 0.152 (Boot SE = 0.023)
and a 95% confidence interval of [0.108, 0.198]. There-
fore, the mediating role was significant, indicating a partial
mediation. The overall effect was 0.434, with the medi-
ating role contributing to 35.02% of the overall effect.
The variance in learning engagement among students in
senior secondary school was explained by this model to
the extent of 29.60%. These results support Hypothe-
sis 2, indicating that intentional self-regulation mediated
the relationship between teacher-student relationship and
learning engagement to be higher.

Moderated mediation effect of peer relationship
As shown in Table 3, the interaction between teacher-
student relationship and peer relationship significantly
predicted learning engagement (β = −0.412, p < 0.001,
�R2 = 0.025), with a 95% confidence interval of [−0.597,
−0.277] (Model 1), showing that peer relationship mod-
erated the relation between teacher-student relationship
and learning engagement. Both teacher-student relation-
ship and peer relationship positively predicted intentional
self-regulation, and the interaction between teacher-
student relationship and peer relationship significantly
predicted intentional self-regulation (β = −0.246, p <

0.001, �R2 = 0.019), within a 95% confidence inter-
val of [−0.368, −0.124] (Model 2). Moreover, not only
teacher-student relationship and intentional self-regulation
positively predicted learning engagement, but also the
interaction between teacher-student relationship and peer
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Table 1. Descriptive statistics and correlations of all variables

Variables 1 2 3 4 5 6 7 8

1. Gender 1
2. Age −0.059 1
3. Grade −0.037 0.762** 1
4. Household location 0.058 0.065 0.054 1
5. Teacher-student relationship 0.037 −0.068 −0.063 −0.049 1
6. Intentional self-regulation 0.076 0.008 −0.026 0.017 0.421** 1
7. Peer relationship 0.032 −0.003 −0.023 −0.013 0.431** 0.521** 1 .
8. Learning engagement 0.059 0.030 0.001 −0.01 0.434** 0.480** 0.454** 1

M – 16.565 – – 3.099 3.05 2.194 4.608
SD – 0.900 – – 0.673 0.751 0.560 1.111
Skewness 0.067 −0.088 – – −0.112 −0.125 0.017 −0.636
Kurtosis −2.003 −0.755 – – −0.483 −0.407 −0.582 0.341

Note. N = 540. Gender, Grade, and Household location were a dummy variable, Gender: 0 = male and 1 = female;
Grade: 1 = 10th, 2 = 11th, 3 = 12th; Household location: 1 = Urban, 2 = Rural. *p < 0.05, **p < 0.01, ***p <

0.001, same below.

Table 2. Testing the mediation effects of teacher-student relationship on learning engagement

Variables Model 1 (Learning
engagement)

Model 2 (Intentional
self-regulation)

Model 3 (Learning
engagement)

β SE t β SE t β SE t

Constant 2.387 0.203 11.748*** 1.594 0.138 11.519*** 1.537 0.212 7.264***
Teacher-student relationship 0.434 0.064 11.179*** 0.421 0.044 10.775*** 0.282 0.066 7.065***
Intentional self-regulation 0.361 0.059 9.034***
R2 0.188 0.177 0.296
F 124.969*** 116.103*** 122.650***

Table 3. Testing the moderated mediation effects of teacher-student relationship on learning engagement

Variables Model 1 (Learning
engagement)

Model 2 (Intentional
self-regulation)

Model 3 (Learning
engagement)

β SE t β SE t β SE t

Constant 4.673 0.043 108.971*** 0.04 0.028 1.412 4.65 0.043 109.275***
Teacher-student relationship 0.435 0.067 6.504*** 0.241 0.044 5.471*** 0.349 0.067 5.221***
Peer relationship 0.663 0.079 8.339*** 0.567 0.052 10.850*** 0.361 0.064 5.637***
Teacher-student relationship
× Peer relationship

−0.412 0.094 −4.371*** −0.246 0.062 −3.966*** 0.470 0.087 5.429***

Intentional self-regulation −0.417 0.135 −3.086**
Intentional self-regulation
× Peer relationship

0.106 0.110 0.964

R2 0.301 0.339 0.343
F 76.958*** 91.537*** 55.634***

relationship negatively predicted learning engagement
(β = −0.417, p = 0.002, �R2 = 0.012), within a 95%
confidence interval of [−0.682, −0.151], suggesting that
peer relationship moderated the relation between teacher-
student relationship and learning engagement. However,
the interaction between intentional self-regulation and
peer relationship might not significantly predict learning
engagement (β = 0.106, p = 0.335, �R2 = 0.001), within
a 95% confidence interval of [−0.110, 0.323] (Model 3),
demonstrating that peer relationship might not moderate
the connection between intentional self-regulation and

learning engagement. Therefore, peer relationship had a
role in moderating both the direct influence of the teacher-
student relationship on learning engagement and the first
part path of the mediation model, supporting Hypotheses
3 (peer relationship moderates the connection between
teacher-student relationship and intentional self-regulation
to be higher) and Hypotheses 5 (peer relationship moder-
ates the relation between teacher-student relationship and
learning engagement to be higher).

To elucidate the nature of the interaction effects, the
high score group is defined as those with peer relationship
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scores above the mean plus one standard deviation (M +
1SD), and the low score group as those below the mean
minus one standard deviation (M − 1SD) (Dawson, 2014).
Not only the direct impact of teacher-student relationship
on learning engagement but also the indirect impact of
intentional self-regulation, along with their 95% Boot-
strap confidence intervals, are shown in Table 4. Further,
simple slope tests were conducted, with specific moder-
ation effect results shown in Figures 2 and 3. Figure 2
indicates that when peer relationship were poor, teacher-
student relationship can significantly positively predict
learning engagement (βsimple = 0.666, t = 8.519, p <

0.001), but this impact was attenuated when peer rela-
tionship were good (βsimple = 0.205, t = 2.232, p =
0.026). Figure 3 shows that when peer relationship were
poor, teacher-student relationship significantly positively
predicted intentional self-regulation (βsimple = 0.378, t =
7.361, p < 0.001), but this effect was attenuated when
peer relationship were good (βsimple = 0.103, t = 1.712,
p = 0.087).

In summary, the present study discovered that peer
relationship moderated the relation between teacher-
student relationship, intentional self-regulation, and
learning engagement to varying degrees, affecting
both the direct link from teacher-student relationship

Table 4. Testing simple slope of the moderated mediation

Peer rela-
tionship

Effect Boot
SE

Boot
LLCI

Boot
ULCI

Direct
effect

M − 1SD 0.666 0.078 0.512 0.819

M 0.435 0.067 0.304 0.567
M + 1SD 0.205 0.092 0.025 0.385

Indirect
effect

M − 1SD 0.378 0.051 0.277 0.479

M 0.241 0.044 0.154 0.327
M + 1SD 0.103 0.060 −0.015 0.222

Figure 2. Interaction between teacher-student relationship and
peer relationship on learning engagement

Figure 3. Interaction between teacher-student relationship and
peer relationship on intentional self-regulation

to learning engagement and the first half path of the
mediation process.

Discussion
The teacher-student relationship significantly positively
predicted learning engagement. This finding is in line
with the positive youth development theory (Lerner et al.,
2005), specifically that a good teacher-student relation-
ship provides emotional support, identification, respect,
and expectations, which are key elements in promoting
a positive attitude and behavior toward learning among
senior secondary school students (Thornberg et al., 2022).
Thus, good teacher-student relationship might serve as a
beneficial factor for learning engagement among senior
secondary school students. Previous studies have also
found that harmonious teacher-student relationship can
also enhance students’ sense of security, create a warm
learning atmosphere for students, and lay a good founda-
tion for learning engagement (Zee & Roorda, 2018).

Intentional self-regulation partially mediated the rela-
tionship between teacher-student relationship and learning
engagement to be higher, and likely by fostering students’
positive developmental outlook and promoting harmony
between the individual and both the environment and the
self. Specifically, a democratic and supportive teacher-
student relationship provides students with respect, care,
and encouragement, creating an external environment that
supports the development of intentional self-regulation
(Stefánsson et al., 2018). Meanwhile, intentional self-
regulation aligns individuals’ cognition, behavior, and
emotion, allowing adolescents to continuously adjust
strategies and achieve goal-oriented behaviors during the
period of rapid self-awareness development, thus enhanc-
ing learning engagement (Portilla et al., 2014). Hence,
intentional self-regulation plays a very important role in
individual positive development (Gestsdóttir et al., 2017).

Peer relationship significantly moderated the rela-
tion between teacher-student relationship and intentional
self-regulation among senior secondary school students,
highlighting its association with cognitive, emotional, and
behavioral self-regulation (Raufelder et al., 2015). This
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finding underscored the key role of teachers in supporting
adolescents’ involvement with peers. When peer support
is insufficient, teacher-student relationship play a compen-
satory role, providing emotional support and behavioral
guidance to promote self-regulation (Farley & Kim-Spoon,
2014). To foster positive adolescent development, schools
should not only strengthen teacher-student relationship but
also implement targeted interventions to cultivate healthy
peer interactions and enhance students’ self-regulation.

Peer relationship significantly moderated the teacher-
student relationship and learning engagement among
senior secondary school students to be higher. For ado-
lescents with weaker peer relationship, attention and
support from teachers become key to their successful
learning experiences, acting as a compensatory mecha-
nism to enhance their learning engagement (Engels et al.,
2016; Grew et al., 2022). This highlights the critical role
of teacher-student relationship in fostering emotional and
motivational resources, particularly when peer support is
insufficient, thereby promoting academic outcomes (Furrer
et al., 2014; Hoferichter et al., 2022).

Implications for student development
This study offers a new perspective on enhancing students’
learning engagement, applying positive youth develop-
ment theory (Lerner et al., 2005) and developmental
systems theory (Griffiths & Hochman, 2015). For instance,
according to youth development theory, understanding
how and when intentional self-regulation and peer rela-
tionship impact teacher-student relationship for learning
engagement would enrich school environmental factors for
student quality of school life. Similarly, developmental
systems theory posits that student development services
should regard intentional self-regulation as a crucial
resource for leveraging teacher-student relationship for
learning engagement. Specifically, schools should promote
students’ self-regulation abilities by establishing a support-
ive and encouraging learning environment and valuing the
cultivation of positive personal qualities, which may help
enhance learning engagement (Opdenakker, 2022). Sec-
ond, teachers should actively build positive relationships
with students by providing support through regular one-on-
one meetings, positive feedback, and continuous attention
to students’ learning progress. Encouraging students to
participate in beneficial social activities would promote
excellent peer relationships with closer connections with
positive peers.

Limitations and future directions
Despite valuable findings, the current study has limitations
that warrant acknowledgement. First, the cross-sectional
study design of the present study cannot determine causal
relationships between variables nor their long-term effects.
Future research might consider longitudinal designs to
explain the causality of these relationships. Second, the
student sample was drawn from only four high schools,
which limits the generalizability of the findings. Future
research should include a more diverse and representa-
tive sample to further validate the relationships. Third,
the data is derived solely from participants’ self-reports,
which may introduce errors (e.g., social desirability, and

memory biases). Future research might look into collecting
data from a variety of sources (peers, teachers, parents)
to measure related variables more objectively. Finally,
this study investigated specifically the the teacher-student
relationship and learning engagement, focusing on inten-
tional self-regulation and peer relationship among senior
secondary school students. Subsequent studies might fur-
ther examine the effects of other different mediating and
moderating factors.

Conclusion
To sum up, the present study aids our understanding of the
potential mechanisms linking teacher-student relationship
and learning engagement. Teacher-student relationship
predicts learning engagement outcomes among senior sec-
ondary school students. Mediation analysis shows that
intentional self-regulation may be an explanatory fac-
tor in how positive teacher-student relationship improve
learning engagement among senior secondary school stu-
dents. Additionally, the moderated mediation analysis
indicates that peer relationship might moderate the rela-
tion between teacher-student relationship and intentional
self-regulation, as well as the relationship between teacher-
student relationship and learning engagement among
senior secondary school students. Therefore, enhancing
learning engagement requires fostering intentional self-
regulation and supportive teacher-student relationship.
By addressing students’ academic and emotional needs
and improving peer relationship, schools can create an
environment that promotes goal-directed behaviors and
positive youth development, ultimately boosting learning
engagement.
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