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The effects of teacher–student 
reciprocity on students’ sense of 
belonging to the university; a 
moderated mediation model
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Developing a pleasant and supportive emotional bond with teachers might help 
students feel more at home at school. However, research on the relationship 
between positive teacher–student relationships and students’ feelings of 
belonging in university settings is scarce. Using data from 426 student surveys, 
this study estimated the moderated mediation model which is generated based 
on attachment theory and reciprocity theory. As a result, teacher–student 
reciprocity increases students’ sense of belonging to the university, and teacher–
student attachment moderates this effect. The effects of teacher-student 
reciprocity and teacher-student attachment on students’ sense of belonging 
to the institution are positively moderated by social group attachment. This 
work contributes to the study of the sense of belonging by expanding on the 
applications of attachment theory and reciprocity theory. This research has a 
practical application.
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1 Introduction

Establishing a positive and supportive emotional relationship with teachers is beneficial 
for promoting students’ sense of belonging to the school (Farmer et al., 2019; Korpershoek 
et al., 2020). Baumeister and Leary (1995) published a commentary article on the human need 
for belonging, proposing the “belonging hypothesis,” which states that “humans are universally 
motivated by the need for belonging, the strong desire to form and maintain lasting 
interpersonal attachments.” Subsequent research has shown that this strong desire is more 
likely to form high-quality interpersonal relationships, significantly influencing human 
motivation, social abilities, and well-being (Neuhaus et al., 2019). Establishing a positive 
relationship with teachers and gradually developing a sense of school belonging helps students 
maintain emotional stability and a positive mindset (Braun et al., 2020).

The teacher-student relationship is considered one of the most powerful predictors of 
student development, learning, and well-being (Phan and Ngu, 2020; Greenier et al., 2021). Ye 
et al. (2022) believes that a positive teacher-student relationship is the most important factor 
in promoting youth development. Research results have shown that the teacher-student 
relationship contributes significantly to students’ academic, social, and emotional development 
(Poulou, 2017; Longobardi et al., 2021). In recent years, scholars have conducted research on 
the teacher-student relationship in secondary school classroom environments (Wanders et al., 
2020a,b; Civitillo et al., 2021), but there is limited research analyzing the relationship between 
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positive teacher–student relationship and students’ sense of belonging 
in university settings. This study will focus on higher education or 
university contexts and one particularly important relationship: the 
teacher–student relationship. In research on kindergarten, primary, 
and secondary education, the importance of interpersonal 
relationships between students and teachers for successful school 
adaptation has been widely recognized (Li and Lau, 2019; King and 
Bailey, 2021), but there is relatively little research on university 
students of Chinese context. Therefore, this study focuses on the 
changes in students’ sense of belonging under the influence of teacher-
student reciprocity, which has important research value in the field of 
education. The reciprocal relationship brings individuals closer 
psychologically, increases mutual trust and collaboration, and 
enhances the closeness between teachers and students, ultimately 
reaching the threshold of teacher–student attachment (Wentzel, 2022). 
Teachers strengthen the development of students’ attachment to social 
groups, which influences the development of their sense of school 
belonging (Karim and Hue, 2023). The reciprocal and attachment 
relationship between teachers and students positively affects university 
students’ sense of belonging.

Today, many schools are driven more by grades and standardized 
assessments than by learning itself, and by external accountability 
rather than internal responsibility (Camphuijsen, 2021). In this task-
oriented atmosphere, teachers are overwhelmed by the demands of 
“teaching to the test,” neglecting their core business of promoting 
learning, understanding students, and building relationships with 
them (Cho and Chan, 2020). This teaching environment fosters 
negativity and division as teachers adopt a pessimistic attitude towards 
their work, feeling frustrated and demoralized (Bradford and Braaten, 
2018), while students become disengaged, distant, and unable to see 
their goals when they feel abandoned (Kenyon, 2017), resulting in 
insufficient student engagement, recognition, and support in the 
school learning environment. Therefore, the purpose of this study is 
to explore the impact of positive teacher–student interaction and its 
effect on students’ sense of school belonging in the microsystem of 
schools. In addition, this paper creatively explores the role of teacher–
student reciprocity in students’ sense of belonging, mainly in the 
following aspects: firstly, in terms of the research subjects, most 
studies have not focused on the teacher-student relationship in 
universities (Asikainen et  al., 2018). Secondly, this study conduct 
research based on attachment theory and reciprocity theory, exploring 
the role of teacher-student reciprocity in students’ sense of belonging. 
Finally, this study introduces the moderating variable of group 
attachment, making the framework more complete and further 
deepening the understanding of the impact mechanism of teacher-
student reciprocity on university students’ sense of belonging, this 
study proposed the conceptual research model, as Figure 1.

This study mainly addresses how teacher-student attachment 
affects students’ sense of belonging and how teacher–student 
reciprocity affects students’ sense of school belonging. The research on 
the teacher-student relationship in this study is mainly based on 
reciprocity theory. Gouldner (1960) initially introduced the concept 
of reciprocity, which generally refers to a set of socially accepted rules 
of exchange where one party provides resources to another and 
expects something in return (Huang and Li, 2017). Whether it is 
interpersonal exchanges or exchanges between organizations, 
reciprocity is the basic principle, meaning that in exchange 
relationships, actors can provide valuable behaviors for each other 

(Melamed et al., 2020). The school environment requires reciprocal 
interactions with friends, classmates, and teachers. Due to the highly 
positive influence of teachers on students, they can share power and 
provide reciprocity, involving students in such relationships and 
promoting their development (Moghavvemi et al., 2017). A sense of 
school belonging helps students maintain emotional stability, enjoy 
the learning experience, cultivate an optimistic learning attitude, and 
establish connections with peers who have similar stability and 
positive spirits, making them happier and more satisfied, and 
subsequently their academic performance and motivation may 
increase (Lam et al., 2015; Pedler et al., 2022). The establishment of a 
positive teacher-student reciprocity relationship is crucial for fostering 
a sense of belonging.

Students’ sense of belonging to the university is an important topic 
in educational research because it constitutes a structure that is 
distinct from frequently discussed topics in educational research, such 
as teacher-student reciprocity and attachment relationships. The 
contribution of this article can be seen from both theoretical and 
practical perspectives. Firstly, this study provides theoretical evidence 
through empirical analysis of how teacher–student reciprocity and 
attachment relationships affect students’ sense of belonging, providing 
a theoretical basis for the relationship between good teacher–student 
relationships and a sense of belonging. In addition, this study provides 
research insights from the perspective of a higher education 
population – university students’ sense of belonging, which has been 
a research gap in the manifestation of teacher–student reciprocity over 
the years. Secondly, a pleasant relationship and positive interactive 
experience between teachers and students contribute to students 
developing a stronger sense of belonging to the school, as well as 
having more positive performance in academic efficacy and self-
evaluation. Furthermore, establishing a good interactive relationship 
with teachers helps weaken the impact of differences between home 
and school on students, making it easier for them to adapt to and 
accept the school culture.

2 Theoretical background

2.1 Attachment theory

Attachment theory originated from Bowlby’s (1982) study on 
parent–child relationships. The core idea is that individuals seek 
closeness to attachment figures from birth, establishing emotional 
connections for defense and increasing opportunities for survival 
(Pillhofer et al., 2015). Therefore, Bowlby defined attachment as “a 
strong emotional bond between an individual and a specific person in 
their life” (Bowlby, 1982).

Initially, research on adult attachment patterns was based on three 
typical attachment patterns of infants: secure, anxious-ambivalent, 
and avoidant (Widom et al., 2018). Subsequent research indicated that 
attachment patterns are better described using two dimensions: 
attachment anxiety and attachment avoidance (Waring et al., 2019). 
Attachment anxiety is defined as “fear and anxiety of rejection and 
abandonment” (Sakman et  al., 2021). It has been found that 
individuals with high attachment anxiety lack a sense of security and 
often fear potential losses, requiring additional support and comfort 
from others (Parent and Shapka, 2020). Another dimension is 
attachment avoidance. Attachment avoidance refers to the suppression 
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of attachment needs (Korpershoek et  al., 2020). Individuals with 
avoidant attachment have been rejected or excluded by early 
attachment figures, leading them to mistrust others and tend to 
maintain emotional distance from others by suppressing their need 
for closeness and intimacy (Leenders et  al., 2019). Avoidant 
individuals are considered to be  afraid of intimacy, and their 
discomfort with touch and intimacy often contributes to emotional 
distance and independence (Sher-Censor et  al., 2019; Egozi 
et al., 2023).

Since the proposal of attachment theory, psychologists have often 
used it to study interpersonal relationships or explore the states of 
individuals during interactions (Yip et al., 2018). By examining the 
sub-dimensions of attachment theory, it can be  understood that 
individuals form a sense of place attachment by connecting to a 
specific location, which promotes a sense of belonging (Sebastien, 
2020). Researchers have studied place identity and place attachment 
based on their research topics, resulting in a sense of belonging to the 
place (Dang and Weiss, 2021). Attachment theory provides a 
psychological explanation for the influence of teacher-student 
relationship. Securely attached individuals demonstrate greater trust, 
satisfaction, commitment, and interdependence in romantic 
relationships compared to individuals with other attachment styles. 
However, Read et al. (1994) and Baldwin et al. (1996) proposed more 
advanced models in which individuals cannot be characterized by a 
single attachment pattern. Instead, individuals have psychological 
representations (including memories, emotional reactions, skills, and 
strategies) that apply to various types of relationships, both general 
and specific. This study focuses on the reciprocal relationship between 
university students and teachers, which can increase intimacy and 
promote attachment in the relationship. This extends attachment 
theory’s focus from family and romantic relationships to school 
social relationships.

2.2 Reciprocity theory

Reciprocity theory originated from social exchange theory and 
provides a good explanation for motivation and identification 
behaviors of employees within organizations (Cropanzano et  al., 
2017). The theory was first proposed by Gouldner (1960) and has 
since been widely applied in the field of organizational management. 
Parzefall (2008) categorized the reciprocity relationships formed by 
actors in exchange activities into three specific types: generous 
reciprocity, equal reciprocity, and negative reciprocity. Generous 
reciprocity is defined as a reciprocity relationship formed by actors in 

exchange activities with the main characteristics of uncertain feedback 
time, uncertain feedback value, and a focus on the interest of others. 
Equal reciprocity is a reciprocity relationship formed by actors in 
exchange activities with the main characteristics of immediate 
feedback, equal-value feedback, and mutual benefit. Negative 
reciprocity is a reciprocity relationship formed by actors in exchange 
activities with the main characteristics of immediate feedback, equal-
value feedback, and a focus solely on one’s own interests.

This study mainly discusses the model of promoting students’ 
sense of school belonging through the formation of a good reciprocal 
relationship between teachers and students, hence equal reciprocity is 
effective in this model. With the deepening of theoretical research, 
reciprocity theory has become increasingly rich in various research 
fields. Many researchers have explained individual cognition, 
psychological processes, attitudes, and behavioral changes based on 
social exchange and reciprocity rules. Many scholars have interpreted 
the mechanism of reciprocity in interpersonal relationships from the 
perspective of Confucian culture when explaining relationships 
between individuals. Conducting research on reciprocal relationships 
in teacher-student relationships is very valuable, as it can promote 
attachment in teacher-student relationships and enhance students’ 
sense of belonging to college. However, there is a lack of research on 
how reciprocity promotes students’ sense of belonging in 
interpersonal relationships.

3 Literature review and hypothesis 
development

Gouldner (1960) defines reciprocity as the “moral norm of 
constructing obligations of help and return.” Reciprocity refers to the 
cooperation that should exist in a relationship, with members working 
together in a particular activity. In this context, members refer to 
teachers and students (Ibrahim and El Zaatari, 2019). According to 
attachment theory, the quality of the teacher-student relationship is 
closely related to the quality of parent–child attachment. The more 
secure the parent–child attachment, the more harmonious the 
relationship between students and teachers. Attachment is defined as 
“enduring emotional bond with substantive intensity” (Armsden and 
Greenberg, 1987). Manosalvas et al. (2021) argue that reciprocity can 
stabilize social systems and is applicable to all social cultures. For a 
long time, anthropologists and sociologists have considered 
reciprocity to be  an important component in maintaining social 
exchange relationships (Cropanzano et  al., 2017). For students, 
reciprocity includes effective classroom participation, loyalty in front 
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FIGURE 1

Conceptual model.

https://doi.org/10.3389/feduc.2023.1284177
https://www.frontiersin.org/journals/education
https://www.frontiersin.org


Wang et al. 10.3389/feduc.2023.1284177

Frontiers in Education 04 frontiersin.org

of peers, and sustained academic effort (Ferguson, 2018). Therefore, 
reciprocity can not only maintain social exchange relationships but 
also have important effects in interpersonal relationships, particularly 
in teacher-student relationships.

Reciprocity positively influences the attachment in interpersonal 
relationships, overall affecting trust and cohesion in teacher-student 
relationships. Scholars have found through survey research that 
reciprocity can enhance trust, emotional respect, and cohesion in 
interpersonal relationships, thereby promoting communication 
(Jakovljevic et al., 2020). In a study by Goodyear and Dudley (2015), 
reciprocal communication played a critical integrative role in teacher-
student guidance, strengthening trust, affinity, and cohesion between 
them. This conclusion has also been validated in related research in 
the fields of social communication and social support (Koprowska, 
2023), all of which have positive effects on trust and cohesion in 
interpersonal relationships, thus promoting interactive 
communication. Therefore, the mutual assistance and cooperation 
between teachers and students have significant response mechanisms 
for the positive factors in their relationship.

Teacher-student relationships are influenced by reciprocity, 
particularly in terms of intimacy and dependence. When studying 
reciprocity between teachers and students, weak significant binary 
reciprocity and non-significant generalized reciprocity theories are 
mainly used. These two theories indicate that teachers and students 
perceive the quality of their binary relationship in different ways, 
particularly in terms of intimacy and dependence (Timmermans et al., 
2019). Teacher–student relationships are premised on dependence, 
which supports mutual support and cooperation between them. 
Surveys have found that students may attribute positive value to 
dependence and recognize it as an aspect of closeness to teachers in 
order to receive support (Tsigilis et al., 2018) and emotional support 
(Vatou et  al., 2020). Teacher characteristics, such as sensitivity or 
behavioral expectations, influence the emotional relationship between 
teachers and students (Hafen et  al., 2015). Good cooperation in 
teacher-student relationships can increase intimacy between them. 
Researchers have concluded from attachment theory (Wan et  al., 
2023) that warm and supportive teacher-student relationships can 
provide children with a sense of security, promoting their free and 
active participation in classroom learning activities (Huang et  al., 
2022), thus reduced the sense of distance between teachers and 
students. At the same time, teacher behavior can elicit different 
responses from students (Assuncao Flores and Gago, 2020), which can 
also affect the level of intimacy. According to Chetty et al. (2022), 
without reciprocity, teachers may struggle or give up on their 
relationships with students.

In conclusion, significant research has proved that reciprocal aid 
and cooperation between teachers and students has a favorable effect 
on their attachment. This is most visible in the communication and 
cooperation between teachers and students, which fosters trust and 
cohesiveness in their relationship while also emphasizing intimacy 
and dependency. Based on this, this study proposes the 
following hypotheses:

Hypothesis 1 (H1): Teacher–student reciprocity positively affects 
the teacher–student attachment.

Sense of belonging is an individual’s psychological experience of 
belonging to a certain group, emphasizing self-perception. It is one of 

the basic human needs that influences human behavior and 
motivation (Hirsch and Clark, 2019). School belongingness refers to 
students’ subjective sense of being an important part of the school, 
being accepted, respected, and supported by teachers and peers 
(Booker, 2023). Multiple attachment theory suggests that individuals 
have different roles and attachment objects at different stages, and 
different attachment relationships at different stages are inconsistent 
(Fraley et  al., 2015). School belongingness is influenced by many 
factors, with teacher-student relationships being one of the most 
important factors (Uslu and Gizir, 2017).

A good and positive teacher-student relationship brings them 
closer psychologically, resulting in student attachment and promoting 
the development of a sense of belonging to the school. Teacher–
student attachment focuses on the psychological relationship and 
emotional interaction between teachers and students, representing a 
more intimate emotional connection. Teacher–student relationships 
are multi-structural, multi-type, and multi-perspective stable 
interpersonal relationship systems between teachers and students 
(Aldrup et  al., 2018). There is evidence that a good relationship 
between students and teachers is crucial for the development of all 
students in the school (Samodra et al., 2023), but teacher-student 
relationships and school belongingness are unclearly related. Child 
attachment research and adult attachment research focus on categories 
and objects, while adolescent attachment research focuses on 
attachment quality (Waters et al., 2018). Research has confirmed that 
teacher-student attachment has a profound impact on the personality 
development and social adaptation of children (Ye et al., 2022). The 
support and positive relationship between teachers and students 
ultimately promote school belongingness and encourage student 
involvement in classroom activities (Byrd, 2016). Burke and Larmar 
(2021) found that interactions with teachers are crucial for the 
motivation and sense of belonging of all students, especially 
“instructional care” (rather than general interpersonal care). The 
results of the study suggest that teachers who meet students’ needs by 
caring, respecting, and praising them increase students’ sense of 
belonging to the school (Sun, 2015).

In conclusion, based on attachment theory, teacher-student 
attachment positively influences students’ sense of belonging to the 
university. Therefore, this study proposes the following hypothesis:

Hypothesis 2 (H2): Teacher–student attachment positively affects 
the sense of belonging to the university.

According to attachment theory, attachment is a cognitive 
structure or working model that represents individuals’ dependence 
on important figures in their lives (Reizer, 2015). The concept of 
reciprocity, first proposed by Gouldner (1960), specifically defines it 
as the moral norm of constructing obligations of help and return. 
Reciprocity plays an important role in trust, emotional respect, and 
cohesion in interpersonal relationships, producing significant effects 
on communication and cooperation (Prouska et al., 2023). Teachers 
become a safe base and shelter for students to explore the social 
environment and seek refuge during difficult times, to some extent 
promoting an intimate relationship with students (Verschueren, 
2015). Teacher-student relationships are the most important 
relationships in the school environment, and their nature should 
be highly emotional, democratic, and supportive. Salavera and Usan 
(2021) found that students’ happiness and their happiness in 
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interpersonal relationships are crucial for developing positive 
relationships between teachers and students. School belongingness 
refers to the extent to which students feel accepted, respected, 
included, and supported by others in the school social environment 
(Goodenow, 1993), which is a psychological attachment. Teacher-
student attachment plays a role in promoting students’ school 
belongingness by actively encouraging and positively supporting 
students (Allen et al., 2018). Wentzel et al. (2016) found that support 
from teachers, peers, and parents directly affects school belongingness, 
but the influence of support from teachers and peers is more direct. 
Chen et al. (2023) found in their study on school belongingness that 
students who receive support and encouragement from teachers have 
higher levels of school belongingness. Sanin (2019) found that for 
Latin American university students, school belongingness is associated 
with perceived professor care, involvement in school organizations, 
and non-hostile racial climate. Al-Obaydi et al. (2023) found that 
encouragement from teachers for student participation in university 
classrooms makes students feel warm, friendly, and beneficial, and 
makes them feel that teachers have done a good job organizing and 
preparing for the class, which enhances students’ school belongingness.

Finally, according to attachment theory, positive interaction 
between instructors and students influences students’ sense of 
belonging at school. Therefore, this study proposes the 
following hypothesis:

Hypothesis 3 (H3): Teacher–student attachment mediates the 
effect between reciprocity and the sense of belonging to 
the university.

Social group attachment is a special emotional connection 
established between group members and the group they belong to, 
where members are cared for, respected, and helped in group activities. 
The group provides a stage for members to showcase themselves, 
leading to a special sense of belongingness and security (Marlin et al., 
2022). Zou et al. (2022) divided social group attachment into two 
dimensions: attachment anxiety and attachment avoidance. 
Attachment anxiety refers to the fear and anxiety of rejection and 
abandonment. Attachment avoidance refers to the inhibition of 
attachment needs. In terms of teacher–student relationships, students 
with high levels of attachment anxiety or avoidance are influenced by 
social group attachment, causing changes in their attachment to 
teachers (Kim et  al., 2021). As mentioned earlier, students may 
transfer their attachment emotions to teachers when their attachment 
to social groups is weakened, as teachers are generally seen as 
trustworthy and close (Mitchell et  al., 2018). Students have lower 
resistance to teachers, and when they experience avoidance or anxiety 
in social interactions, attachment psychology enhances their 
attachment to teachers, thereby influencing their sense of 
belongingness to the school (Amitay and Rahav, 2018).

In summary, the diminished attachment of student groups to 
social circles occurs when they encounter anxiety or avoidance during 
social interactions. This decrease in attachment is attributed to the 
principles of transfer and attachment psychology, as students 
compensate by strengthening their bond with teachers, consequently 
regulating their overall sense of belongingness within the 
educational institution.

Therefore, this study proposes the following hypothesis:

Hypothesis 4 (H4): Social group attachment enhances the effect 
between attachment and the sense of belonging to the university.

4 Materials and methods

4.1 Participants and procedure

This study investigated 426 students of university from Hunan 
province, China. Convenient sampling is applied to collect data 
during a week in June 2023. Online survey is applied when student 
in classroom and at their class breaktime. The questionnaires were 
anonymous and the data only be  used for this research. Four 
hundred and twenty-six students participated our research, 58 of 
them are male (13.6%) and 368 of them are female (86.4%). Their 
average age was 20.29 years old (standard deviation is 1.491) which 
range from 17 to 26. 32.9% of them in first year of university; 41.8% 
of them in second year; 23.9% of them in third year; others in 
fourth or fifth year. Three hundred and ninety two students are 
medical student (92%) and others’ major are management, 
education, or science.

4.2 Measurements

In this study, most of the measurement scales used were mature 
scales that had been used in previous studies. When translating the 
English items into Chinese, appropriate modifications were made 
based on the specific context of the study participants, while keeping 
the original meaning intact. The questionnaires were all in the form 
of a 7-point Likert scale (e.g., 1 = strongly disagree; 7 = strongly agree). 
This study was based on attachment theory and reciprocity theory to 
investigate the impact of teacher-student reciprocity on college 
students’ sense of belonging. The independent variable was reciprocity, 
the mediating variable was attachment, the moderating variable was 
social group attachment, and the dependent variable was sense of 
belonging. This study accepted Cronbach’s Alpha to test internal 
consistency coefficient.

4.2.1 Reciprocity
This scale was based on a 16-item template from Wu et  al. 

(2015), which was divided into generalized reciprocity, balanced 
reciprocity, and negative reciprocity based on factor analysis. 
Reasonable modifications were made to tailor the scale to the 
specific research context of teacher-student reciprocity. For 
example, “My teacher helps me develop myself, even if they cannot 
make more contributions at the moment.” Additionally, the 
reliability and validity of the questionnaire were tested through a 
series of pre-tests. The pre-tests helped modify the problems of the 
survey tool and improve the validity and reliability of the 
instrument. The early results showed that the Cronbach’s alpha 
scores of the overall scale were sufficient. The reliability estimates 
of all three subscales were satisfactory, with an internal consistency 
coefficient of 0.845 for the generalized reciprocity subscale, 0.824 
for the balanced reciprocity subscale, and 0.843 for the negative 
reciprocity subscale.
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4.2.2 Attachment
This study referred to a 7-item scale by Paulssen (2009) and made 

reasonable modifications to make it more suitable for the specific 
context. Example items included “I rely on my teacher with 
confidence” and “I feel nervous when my teacher gets too close to me.” 
The consistency of this scale was 0.879.

4.2.3 Social group attachment
For this aspect, this study used a scale by Smith et al. (1999) and 

divided social group attachment into two dimensions: attachment 
avoidance and attachment anxiety. This study used a 10-item scale for 
attachment avoidance and an attachment anxiety scale to measure 
social group attachment. The modified subscales included items such 
as “I often worry that my class does not truly accept me” and “I find it 
difficult to depend on my class.” The overall consistency of this scale 
was 0.899.

4.2.4 Sense of belonging
This study used a scale by Ma (2003) that utilized a Likert scale 

proposed by Lynn (1986). The items were adjusted without affecting 
the validity of the variables. Example items included “I feel like 
I  belong to this school” and “I feel liked by my teachers.” The 
consistency of this scale was 0.864.

4.3 Statistical analysis

This study applied SPSS24 to analysis the descriptive statistics, the 
consistency of variables (Cronbach’s alpha), and correlations among 
variables. And then this study applied AMOS23 to run confirmatory 
factor analysis (CFA) for estimating the constructive validity of scales. 
At the end, this study applied SPSS PROCESS macro to test the 
hypotheses of this study, and the PROCESS model is 4 (as model1 & 
model2), 14 (as model3), and 15 (as model4), as models in Table 1. 
Using bootstrapping5000 bias-corrected confidence intervals (95%) for 

the indirect effects were produced. If zero does not fall within an 
indirect effect’s 95% confidence interval (CI), it is deemed significant.

5 Result analysis

5.1 Preliminary analyses

This study estimates the means, standard deviations, and the 
correlations of variables and demographic characteristic, as Table 2. 
There are correlations among Reciprocity (NOR), Attachment (ATR), 
Social group attachment (SGA), and Sense of belonging (SEB) except 
the relations between social group attachment (SGA) and Reciprocity 
(NOR) or Attachment (ATR). Reciprocity (r = 0.459, p < 0.01), 
attachment (r = 0.539, p < 0.01), social group attachment (r = 0.111, 
p < 0.01) positively related to Sense of belonging. This result 
preliminarily consistent to the hypotheses.

As Table  3, the result of confirmatory factor analysis (CFA) 
indicates the four-factor model has better model fit (e.g., x2/df, CFI, 
SRMR, RMSEA) than three, two, and one factor models. The model 
fit gradually improved from 1-factor model to 4-factor model. The 
variables of this study have reliable construct validity and 
discrimination validity.

5.2 Hypothesis testing

Hypothesis 1 (H1) proposed that teacher-student reciprocity 
positively affects the teacher-student attachment. As model1  in 
Table  1, reciprocity positively affect the attachment (B = 0.425, 
SE = 0.044, p < 0.001). It supported hypothesis 1.

Hypothesis 2 (H2) proposed that teacher-student attachment 
positively affects the sense of belonging to the university. As model2 in 
Table 1, attachment positively affect the sense of belonging (B = 0.421, 
SE = 0.044, p < 0.001). It supported hypothesis 2. In addition, 

TABLE 1 Regression coefficients and moderated-mediation effect.

Attachment (ATR) Sense of belonging (SEB)

Model1 Model2 Model3 Model4

B SE B SE B SE B SE

Grade −0.078 0.058 0.039 0.052 0.063 0.049 0.036 0.048

Age 0.033 0.031 −0.003 0.028 −0.008 0.026 −0.008 0.025

Gender −0.048 0.130 0.059 0.116 0.057 0.109 −0.002 0.107

Major −0.008 0.034 0.007 0.031 0.010 0.029 0.011 0.028

Reciprocity (NOR) 0.425*** 0.044 0.282*** 0.044 0.276*** 0.041 0.243*** 0.041

Attachment (ATR) 0.421*** 0.044 0.413*** 0.041 0.426*** 0.040

Social group 

attachment (SGA)
0.127*** 0.038 0.128*** 0.037

ATR*SGA 0.228*** 0.032 0.178*** 0.036

NOR*SGA 0.158*** 0.034

R2 0.188 0.356 0.432 0.464

F 19.447*** 38.522*** 39.672*** 40.001***

N = 426; **p < 0.01, ***p < 0.001.
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reciprocity positively affect the sense of belonging (B = 0.282, 
SE = 0.044, p < 0.001) too.

Hypothesis 3 (H3) proposed that teacher-student attachment 
mediates the effect between reciprocity and the sense of belonging to 
the university. At model2 in Table 1, with bootstrapped indirect effects 
test, reciprocity positively affect the sense of belonging via attachment 
(B = 0.179, SE = 0.027, 95%CI [0.130, 0.236]). Hypothesis 3 
is supported.

Hypothesis 4 (H4) proposed that social group attachment 
enhances the effect between attachment and the sense of belonging to 
the university. As model 3 in Table 1, the interaction value (ATR*SGA) 
is significate which means the social group attachment moderate the 
effect of attachment on the sense of belonging (B = 0.228, SE = 0.032, 
p < 0.001).

Further, as Figure  2, simple slope analysis indicates that the 
positive relationship between attachment and sense of belonging was 
stronger with high social group attachment (B = 0.636, SE = 0.051, 
p < 0.001) than low social group attachment (B = 0.079, SE = 0.023, 
p < 0.001). As Figure 3, the positive relationship between reciprocity 
and sense of belonging was stronger with high social group attachment 
(B = 0.422, SE = 0.050, p < 0.001) than low social group attachment 
(B = 0. 065, SE = 0.059, p < 0.001).

As the bootstrapping result of indirect effect (at model4  in 
Table 1), indication in Table 4, the indirect effect of reciprocity on 
sense of belonging via attachment is stronger with high social group 
attachment than low social group attachment. Hypothesis 4 
is supported.

6 Conclusion and discussion

6.1 Discussion

Based on the reciprocity theory and attachment theory, this study 
researched close relationship between student’s sense of belonging to 

the university and the mutual reciprocity of teachers and students. 
Teacher and student attachment and the social group (class) 
attachment is also essential, the student sense of attachment plays a 
mediating role, social group attachment plays a moderating role. 
According to the findings of this study, teacher–student reciprocity has 
a favorable effect on teacher–student attachment. The sensation of 
belonging to the university is positively influenced by teacher–student 
attachment. Teacher–student reciprocity improves students’ feelings 
of belonging to the university. The positive connection between 
attachment and sense of belonging was regulated by social group 
attachment, which also moderated the positive relationship between 
reciprocity and sense of belonging. The moderated mediation model, 
with attachment as the mediator and social group attachment as the 
moderator, has been tested satisfactorily.

6.2 Theoretical contribution

This study expands on the reciprocity theory and attachment 
theory academically, as well as improving the research system on 
students’ sense of belonging. On one hand, this study extended the 
reciprocity and attachment theories to the relationship between 
college teachers and students. Positive teacher-student relationships 
can promote students’ development and support their sense of 
belonging to the school (Ibrahim and El Zaatari, 2019). When teachers 
and students engage in reciprocal behaviors related to academics, it 
enhances students’ identification and attachment to their teachers, 
which in turn strengthens their sense of belonging to the school. 
However, teachers should not continue teaching without students’ 
understanding. They also need to differentiate their teaching based on 
students’ academic needs (Mulyawati et  al., 2022). Otherwise, 
students’ disruptive behaviors will have a negative impact on the 
situation and result in punishment for teachers, which could lead to 
the rupture of the teacher-student relationship. A relationship 
characterized by high reciprocity and collaboration on meaningful 

TABLE 2 Means, standard deviations, and correlations among variables.

Mean SD Grade Age Gender Major NOR ATR SEB SGA

Grade 1.94 0.796 –

Age 20.29 1.491 0.290** –

Gender 1.86 0.343 −0.081* −0.124** –

Major 3.36 1.286 0.041 0.010 0.005 –

NOR 4.073 1.274 −0.071 −0.059 −0.073 0.010 –

ATR 3.497 1.024 −0.077 0.008 −0.049 −0.008 0.428** –

SEB 4.046 1.025 −0.024 −0.011 −0.023 0.010 0.459** 0.539** –

SGA 3.246 0.960 −0.041 0.048 0.023 0.063 0.054 0.023 0.111* –

** Means significant at the 0.01 level; * Means significant at the 0.05 level.

TABLE 3 Confirmatory factor analysis.

Models Variables X2 df x2/df △x2/df CFI SRMR RMSEA

4-factor model NOR, ATR, SGA, SEB 1495.585 458 3.265 1.102 0.868 0.054 0.073

3-factor model NOR+ATR, SGA, SEB 2012.983 461 4.367 3.490 0.803 0.067 0.089

2-factor model NOR+ATR + SGA, SEB 3637.581 463 7.857 0.948 0.597 0.137 0.127

1-factor model NOR+ATR + SGA + SEB 4085.505 464 8.805 0.540 0.142 0.136
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tasks will lead to students’ development being replaced by a 
relationship characterized by different goals. If teachers only aim to 
fulfil academic requirements while students seek both academic and 
psychological support, reciprocity will be  lacking, creating an 
unfavorable learning environment and affecting students’ sense of 
belonging to the school.

On the other hand, this study contributes to the research system 
on students’ sense of belonging by introducing teacher-student 
attachment as a mediating variable and social group attachment as a 
moderating variable. Transmitting positive information about campus 
atmosphere is an important initial driving force for the development 
of students’ sense of belonging to the university. This positive 
information about campus atmosphere includes friendly teacher-
student relationships and friendly relationships within the campus 
community. Although most research on attachment types has been 
conducted in the field of interpersonal relationships, attachment 
theory has also been applied to understanding the relationship 
between group members and their in-group. Smith et  al. (1999) 
divided group attachment into attachment anxiety and attachment 

avoidance dimensions, and attachment insecurity was defined based 
on the underlying dimensions of anxiety and avoidance (Haslam et al., 
2020; Zhang et  al., 2022). Group attachment insecurity reflects a 
negative perception of the nature of current relationships with the 
in-group, namely low levels of group attachment, including low 
intimacy (anxious attachment) or excessive intimacy (avoidant 
attachment). Our findings suggest that to enhance students’ sense of 
belonging to the school, it is important to consider increasing 
attachment heterogeneity. Individuals who have higher levels of 
attachment with teachers and higher levels of attachment anxiety or 
avoidance with the entire group will have a stronger sense of belonging 
to the school. Conversely, if the levels of attachment anxiety or 
avoidance with the entire group are low, the effect on increasing the 
sense of belonging to the school will not be significant.

6.3 Practical contribution

Students’ sense of belonging to the school has positive effects on 
students, teachers, and the school as a whole, it can be enhanced via 
attachment, reciprocity, or social group attachment. First, students’ sense 
of belonging to the school positively predicts academic achievement (Liu 
et al., 2022). Sense of belonging to the school can promote positive 
learning attitudes, improve academic performance, or facilitate the 
development of non-cognitive factors, thereby promoting academic 
development. It can also promote academic resilience and directly 
impact a college student’s performance by improving sense of belonging 
through attachment, reciprocity, or social group attachment. Second, the 
pleasant relationship and positive interaction experience between 
teachers and students make it easier for students to develop respect, 
understanding, and identification with their teachers. In turn, teachers 
can influence students through their noble professional ethics and 
conduct, creating a good educational atmosphere to university and 
mitigating the impact of differences between home and school on 
students, allowing them to focus better in class. Finally, the attention 
given to students’ sense of belonging by the school provides substantial 
recommendations for the school. The school should strive for humanized 
management, continuously strengthen the construction and 
development of the teaching staff, make the self-owned teaching staff the 
main force, hire high-level experts and scholars, and encourage young 
teachers to improve their teaching methods (Rodriguez, 2020). At the 
same time, universities should improve teachers’ welfare, provide clear 
career promotion channels, and ensure that teachers enjoy equal 
treatment as public-school teachers, thereby reducing the attrition rate 
of key teachers with high titles and degrees. The school should 
wholeheartedly serve teachers and students, increase investment in 
education, and create a strong bond with students, enhancing their sense 
of belonging to the school.

In conclusion, building a good relationship between teachers and 
students can promote the establishment of students’ sense of belonging 
to the school (Vaccaro et al., 2015). After a positive teacher-student 
relationship is formed, students will feel comfortable sharing their 
daily learning experiences and issues with teachers, and these 
problems can be resolved properly, making students feel like active 
participants and promoting a win-win situation among students, 
teachers, and the school. It is important to acknowledge that the 
development of a good teacher-student relationship is a process that 
requires meaningful social interactions with individuals (teachers) 
and groups (the educational environment), leading to transformation 

FIGURE 2

Moderating effect of SGA on the relation between ATR and SEB.

FIGURE 3

Moderating effect of SGA on the relation between NOR and SEB.

TABLE 4 Conditional indirect effect(s) of reciprocity on sense of 
belonging.

SGA Effect SE 95%CI

NOR- > ATR 

- > SEB

–SD 0.114 0.025 [0.068; 0.166]

M 0.181 0.026 [0.133; 0.232]

+SD 0.248 0.035 [0.182; 0.320]
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and deepening of the sense of belonging established with the 
university. This study also expands the depth and breadth of research 
on students’ sense of belonging. This study found that the positive 
impact of teacher-student reciprocity on teacher–student attachment 
is consistent with the literature (Ibrahim and El Zaatari, 2019), which 
suggests that teacher-student relationships play a role in the 
microsystem of the school and should not be considered independent 
of the overall atmosphere or direction of the education system. 
Attachment’s mediating role in students’ sense of belonging is 
consistent with the findings of Chen and Zhou (2019), who suggest 
that the quality of teacher-student relationships in schools can 
counteract the negative effects of the school atmosphere. The 
moderating role of social group attachment in the relationship 
between teacher–student attachment and sense of belonging is also 
supported by relevant literature (Korpershoek et al., 2020). Based on 
the paths through which teacher-student reciprocity influences 
students’ sense of belonging, this study offers useful insights for the 
future prosperity and well-being of schools and students.

7 Limitations and future research 
directions

This study has several limitations, and based on these limitations, 
this study offers the following suggestions for future research. First, all 
the measurements in our study were self-reported questionnaires, 
which may be subject to individual bias and result in data deviations. 
In future research, it would be necessary to compare these longitudinal 
relationships from multiple data sources, including classroom 
observations and reports from teachers or peers.

Second, the sample in our study was limited, and the research 
results may not be  sufficient. The participants in our study were 
students from an outstanding university that had undergone 
substantial educational reforms to promote students’ personalized 
development, so the research may differ from others. Additionally, this 
study only surveyed a specific group of college students in a certain 
region, and the sample size was limited, so the research results may 
not be  generalizable and may not apply to students of other age 
groups. Therefore, the universality of the research results is still 
unclear. Future research should explore the relationship between 
students’ engagement and interpersonal relationships in different 
school contexts. Future research should also try to avoid the 
fragmentation of research subjects and include the sense of belonging 
of primary and secondary school students to further improve the 
research field of students’ sense of belonging.

Third, this study provides limited research on the factors 
influencing students’ sense of belonging to the school. This study only 
measured students’ positive emotional relationships peers and 
teachers. It would be  necessary to further investigate students’ 
willingness to engage in other school relationships, such as acceptance 
or rejection by peer groups, as well as support for autonomy, 
relatedness, and competence through complex teacher-student 
interactions (Geng et al., 2019). Future research should include more 
stakeholders, such as parents and other family members, principals, 
teachers, counselors, and other students, as well as school and 
classroom culture, to obtain a more comprehensive profile of student 
engagement and study their sense of belonging to the school in those 
contexts. Future research can also examine how different factors may 
affect students’ “sense of belonging to the school” at different levels, 

such as studying the different effects of school extracurricular 
activities, club activities, and spring outings on students’ sense of 
belonging to the school.

Fourth, this study focused on investigating students’ sense of 
belonging to the school. Future researchers can explore the sense of 
belonging in different domains of life to consider how they interact to 
produce an overall sense of belonging. For example, studying students’ 
sense of belonging to the locality where the school is located and 
analyzing its impact on students’ sense of belonging to the school, as 
well as studying students’ sense of belonging to their families and 
analyzing its influence on their sense of belonging to the school.

Overall, our study provides insights into the factors that promote 
students’ sense of belonging to the school. The limitations of this study 
suggest areas for future research, and this study hope that our findings 
contribute to the understanding and improvement of students’ sense 
of belonging in educational settings.
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