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School belonging is of great significance to students’ physical and mental health

development, especially academic improvement. However, the mechanism of the

influence of school belonging on student academic achievement should be further

explored, especially reading performance. Based on ecological systems theory and

self-determination theory, the present research constructs a multilevel design to examine

a moderated mediation model in which school belonging as a level-1 predictor,

mastery goal orientation as a level-1 mediator and school disciplinary climate as a

level-2 moderator jointly impact reading literacy. Results of the study were based on

the questionnaires from 11,364 (5,455 girls and 5,909 boys) 15-year-olds nested in

332 schools in mainland China that participated in PISA 2018. The cross-sectional

analysis indicated that: (1) school belonging had a direct and positive effect on student

reading literacy; (2) the relationship between school belonging and reading literacy was

prominently mediated by mastery goal orientation; (3) both school disciplinary climate

level and strength could negatively moderate the latter half path of “school belonging →

mastery goal orientation→ reading literacy.” Implications, limitations, and future research

directions are discussed.

Keywords: PISA 2018, school belonging, reading literacy, mastery goal orientation, school disciplinary climate

INTRODUCTION

Academic achievement is an important indicator to evaluate student learning status and the quality
of school education. Thus, the study of academic achievement and its influencing factors has always
been the general concern of the whole society (Poropat, 2009). Nowadays, increasing researchers
focus on the unique role of emotional factors in the cognitive development of students, such
as school belonging (Liu and Lu, 2011; Kiefer et al., 2015; Froiland et al., 2016; Okilwa, 2016;
Reynolds et al., 2017; Abdollahi and Noltemeyer, 2018; Korpershoek et al., 2019; Dixson, 2020;
Huang, 2020; Koyuncu and Firat, 2020; Li et al., 2020). A substantial body of studies conducted
in the last decade generally supported the point that school belonging is positively linked with
students’ learning motivation, mental resilience (Kim and Kim, 2013), growth mindset (Dixson,
2020), and academic success (Korpershoek et al., 2019), while significant negative relations with
school belonging and school dropout, absenteeism, violence and, bullying, etc., also were proved
(Gini et al., 2018; Korpershoek et al., 2019; Huang, 2020).

Despite prior research literature have established the positive relationship between a student’s
school belonging and academic achievement (Kiefer et al., 2015; Okilwa, 2016; Reynolds et al.,
2017; Abdollahi and Noltemeyer, 2018; Korpershoek et al., 2019; Huang, 2020), several theoretical
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voids remain. Firstly, domain specificity has been observed in a
lot of literature with specific effects of predictors (e.g., gender,
socioeconomic status) on different subject domains such as
science, reading, and math (Hinnant et al., 2009; Reynolds et al.,
2017). However, most existing studies focused on the impact of
school belonging on academic achievement that represented a
combination of several subjects (Okilwa, 2016; Abdollahi and
Noltemeyer, 2018; Dixson, 2020; Li et al., 2020), such as the
combination of mathematics, reading, and science (Li et al.,
2020) or the combination of mathematics and reading (Okilwa,
2016). Additionally, some studies had also assessed this issue in
mathematics (Ho, 2005; Froiland et al., 2016; Reynolds et al.,
2017). Thus, there is a need to explore the possible different
relations between school belonging and academic outcomes in
other disciplinary domains, especially in reading. One reason is
that reading literacy is not only a foundation for achievement
in other subject areas within the educational system but also a
prerequisite for successful participation in most areas of adult life
(OECD, 2019; Koyuncu and Firat, 2020). Another is that reading
is considered to be a learning experience, which is infused with
more emotions compared with other subjects. Nevertheless, little
research had been done to focus on the role of emotional factors
in reading achievement (Hamedi et al., 2020; Zaccoletti et al.,
2020). To fill this gap, the first purpose of this study is to identify
the effect of school belonging on student reading performance
with a large-scale survey.

Secondly, previous studies have paid more attention to the
direct impact of school belonging on academic achievement (Ho,
2005; Liu and Lu, 2011; Okilwa, 2016; Reynolds et al., 2017;
Korpershoek et al., 2019; Dixson, 2020; Koyuncu and Firat,
2020), or regarded school belonging as a mediating variable
affecting academic outcomes by some variables (Froiland et al.,
2016; Huang, 2020; Li et al., 2020), but how and when school
belonging affect academic achievement is little known. Several
empirical investigations have shown that motivation has been a
dominant perspective to explain academic achievement. What’s
more, reading motivation can better explain the differences in
students’ reading comprehension than other variables (Rogiers
et al., 2020; Ma et al., 2021). Moreover, multiple prior
studies supported that school belonging can significantly predict
students’ learning motivation (e.g., mastery goal orientation)
(Neel and Fuligni, 2013; Korpershoek et al., 2019). For instance, a
meta-analysis showed that mastery goal orientation, considered
to be a proactive and spontaneous learning tendency, was
significantly correlated with school belonging, while other kinds
of motivations were not (Korpershoek et al., 2019). To the
best of the knowledge of the authors, the mediating effect of
mastery goal orientation between these two variables has not
yet been explored. Thus, another objective of this research is
to understand the internal mechanism of this issue, since this
could lead to comprehension of how emotional and motivational
factors are related to changes in reading achievement.

From the view of constructivism, the specific interaction
between learners and environmental factors influences learning
outcomes (Chi et al., 2018). For instance, Reynolds et al.
(2017) suggested that school climate and school identification
(connectedness, belonging, relatedness) are conceptualized as

distinct but related concepts and should be investigated in
the same model to explain academic development. Speaking
of the school environment, one of the key environmental
elements is the disciplinary climate (Cheema and Kitsantas,
2014, 2016; Sortkær and Reimer, 2016; Chi et al., 2018),
which refers to the degree to which noise and disorder are
suppressed, teachers have more time to cover the curriculum
and use diverse teaching strategies, and students have time and
opportunities to concentrate on academic tasks (Cheema and
Kitsantas, 2014, 2016). And existing findings have revealed the
moderating effect of disciplinary climate on the relationships
between other variables and academic outcomes, such as
mathematics performance (Sortkær and Reimer, 2016) and
science achievement (Chi et al., 2018), but no similar exploration
has been done in the reading context. In this sense, we also
need to understand the nature of the interaction between school
disciplinary climate and students’ internal elements to influence
reading literacy. As a result, the extant studies on the link
between school belonging and reading literacy will consider the
motivational mechanism and climatic boundaries.

Over the past few decades, school belonging has been
the most frequently investigated in the United States and
other Western countries (Kiefer et al., 2015; Froiland et al.,
2016; Okilwa, 2016; Reynolds et al., 2017; Abdollahi and
Noltemeyer, 2018; Korpershoek et al., 2019). However, the related
research conducted in the Eastern context is still very limited.
Considering the differences in cultural and administrative norms
between Western and Eastern contexts (Ning et al., 2015), it
thus remains unclear whether their theoretical and empirical
findings are generalizable to Eastern cultures. For example, in
China, cultivating high-performing, motivated, and well-behaved
learners now and for life is considered as a combined duty of
schooling, which is different from western school systems (Ning,
2020). Thus, we need to continue to study this issue deeper in
China to confirm the generalizability of the findings to other
cultural and geographic backgrounds. Therefore, this current
study aims to provide a deeper understanding of the internal
mechanism and conditional boundary underlying the association
between student school belonging and reading literacy in a
Chinese mainland sample of Programme for International
Student Assessment (PISA) 2018.

THEORETICAL FOUNDATIONS AND
HYPOTHESIS DEVELOPMENT

School Belonging and Reading Literacy
School belonging in educational settings is an important index
to evaluate the learning and life quality of students in schools
(Huebner, 2004). It has consistently been defined as “the extent
to which students feel personally accepted, respected, included,
and supported by others in the school social environment”
(Goodenow, 1993). According to the self-determination theory
(SDT), there are three basic psychological needs of individuals:
autonomy, competence, and relationship (Ryan and Deci, 2002),
in which relationship needs point out the individual’s need
for an interpersonal relationship. The sense of belonging is

Frontiers in Psychology | www.frontiersin.org 2 February 2022 | Volume 13 | Article 816128

https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://www.frontiersin.org/journals/psychology#articles


Tan et al. School Belonging and Reading Literacy

a basic psychological need of individuals (Korpershoek et al.,
2019). Consistent with this point, researchers have suggested that
students with a higher sense of belonging to school are more
likely to show positive psychological outcomes (Korpershoek
et al., 2019) and these positive psychological outcomes are
associated with academic success (Kiefer et al., 2015; Okilwa,
2016; Reynolds et al., 2017; Abdollahi and Noltemeyer, 2018;
Korpershoek et al., 2019), including Chinese students’ reading
literacy (Huang, 2020).

Although school belonging is often found to be associated
with academic achievement, there are some inconsistencies in
these findings (Froiland et al., 2016; Dixson, 2020; Koyuncu and
Firat, 2020), including Chinese students (Liu and Lu, 2011; Li
et al., 2020). For instance, Liu and Lu (2011) found that whether
in the initial state or the growth trajectories of the high school
transition period, urban public school students’ school belonging
could non-significantly predict the changes in their academic
achievement that was evaluated by the standardized composite
scores of Chinese, math, and English. And another study in
rural China also reported that school belonging did not predict
junior school students’ standardized scores of reading, math,
and science (Li et al., 2020). As mentioned above, a possible
reason for these inconsistent findings in the Chinese samples
may be due to the disciplinary differences among reading, math,
and science, which were overlooked by the use of combined
scores of several subjects. Sample representativeness can also
result in this inconsistency. To be specific, a sample was recruited
from two urban public high schools located in eastern China
(Liu and Lu, 2011) and another sample was represented a rural
area of southwestern China (Li et al., 2020), which limit the
generalizability of the findings to the whole education situation
of the Chinese mainland. Therefore, more empirical research that
used a more representative sample should be conducted to get a
coherent understanding of the direct effect of school belonging
on reading achievement in the Chinese context. Based on SDT
and literature analysis, the following assumption was made:

Hypothesis 1: School belonging can significantly and positively
predict reading literacy.

Mastery Goal Orientation
Achievement goal orientation theory is considered as one of the
most crucial frameworks for understanding learning motivation
(Elliot, 1999, 2005), and is often used to predict students’ various
academic outcomes and comprehend their academic difficulties
(Patrick et al., 2011; Was et al., 2017; Diaconu-Gherasim et al.,
2019; Zheng et al., 2020). It is generally believed that there are
two different patterns: performance goal orientation and mastery
goal orientation (Dweek, 1986). Students who demonstrate
performance goal orientation believe that learning is to gain
high social comparison and external rewards (Elliot, 1999, 2005),
while students who tend to mastery goal orientation believe that
learning is to acquire new knowledge or skills, gain academic
recognition and achieve self-development (Patrick et al., 2011;
Was et al., 2017). It can be seen from the above analysis that
students with mastery goals generally perform better in academic
assessment, andmultiple empirical studies also support this point

(Shim et al., 2008; King andMcInerney, 2016; Diaconu-Gherasim
et al., 2019; Korpershoek et al., 2019; Theis et al., 2020).

According to prior studies, students under high levels of
school belonging tend to prefer mastery goals, rather than
performance goals (Aerts et al., 2015; Korpershoek et al.,
2019). And which is demonstrated by SDT, that is external
environmental factors influence individual behavior and mental
health (e.g., academic achievement) through the mediating effect
of internal psychological needs (Jang et al., 2009). Based on SDT
and the aforementioned research-derived relationships between
school belonging, mastery goal orientation, and academic
performance, we found ample evidence that indicated mastery
goal orientation could represent a potential mediating role
between school belonging and reading literacy. Therefore, the
following hypothesis was proposed:

Hypothesis 2: Mastery goal orientation mediates the link
between school belonging and reading literacy.

School Disciplinary Climate
Disciplinary climate is conceptualized as the perceptions that
students hold on the consistency of classroom rules and how
teachers address behavioral problems during class (Cheema and
Kitsantas, 2014). And the school disciplinary climate focuses
on school discipline and school order from the lens of school
members’ shared perceptions (Guo et al., 2018). Based on the
organizational psychology perspective, climate subsumes two
main aspects: climate level and climate strength (Schneider et al.,
2013). Climate level refers to the quality of climate, which can
be described as positive or negative; climate strength reflects the
consensus or agreement on individual perceptions, which can be
described as strong or weak (Schneider et al., 2002, 2013, 2017).
Accordingly, a positive effect of climate level is usually expected
when the climate strength is strong (Schneider et al., 2017).

Ecological systems theory also indicated that the school, as an
important environment in the microsystem, has an increasingly
strong influence on students (Bronfenbrenner, 1992). From
the perspective of evidence, most school disciplinary climate
studies have paid more attention to climate level and little
focus on climate strength (Guo et al., 2018). These studies
mainly supported the positive association between disciplinary
climate level and academic behavior (Arum and Velez, 2012;
Frempong et al., 2012; Cheema and Kitsantas, 2014; Ning
et al., 2015; Jenkins and Ueno, 2017; Chi et al., 2018; Guo
et al., 2018; Ning, 2019, 2020), including reading achievement
(Ning et al., 2015). Meanwhile, Guo et al. (2018) highlighted
the positive effect of disciplinary climate strength on student
reading performance. However, to the best knowledge of authors,
few studies have identified the impact of school disciplinary
climate on students’ academic achievement from the lens of both
climate level and climate strength. In addition, the moderating
effect of disciplinary climate has been found in the relationship
between other variables and learning outcomes (Sortkær and
Reimer, 2016; Chi et al., 2018). For instance, Sortkær and
Reimer (2016) found that the interaction between gender and
disciplinary climate significantly influences student mathematics
performance, and Chi et al. (2018) showed that disciplinary
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FIGURE 1 | Proposed moderated mediation model.

climate could moderate the association between inquiry-based
science activities and student science achievement for both
genders. Based on the above findings of other disciplines, the
following hypothesis was raised in the reading context:

Hypothesis 3: School disciplinary climate level moderates the
indirect effect of school belonging and reading literacy through
mastery goal orientation.
Hypothesis 4: School disciplinary climate strength moderates
the indirect effect of school belonging and reading literacy
through mastery goal orientation.

To sum up, this study constructed a cross-level moderated
mediation model based on ecological systems theory and SDT
(see Figure 1). The research aimed to explore threemain research
questions: (1) whether school belonging can directly predict
student reading literacy, (2) whether mastery goal orientation
has a mediating effect on the relationship between school
belonging and reading literacy, and (3) whether the school
disciplinary climate has a moderating effect on this mediating
model. Testing the above questions would help to clarify the
motivational mechanism (i.e., mastery goal orientation) and
conditional boundaries (i.e., school disciplinary climate level and
strength) underlying the association between school belonging
and reading literacy for Chinese mainland students, and provide
theoretical basis and empirical support for improving middle
school students’ reading literacy.

MATERIALS AND METHODS

Participants
PISA is a triennial international survey designed to evaluate
education systems worldwide by testing the skills and knowledge
of 15-year-old students, together with their background and non-
cognitive characteristics and school context. PISA 2018 is the
seventh test of the project and also provides multiple reference
standards for student evaluation by collecting relevant variables
of students’ families, teachers, and schools. In the two-stage

unequal probability sampling design adopted by PISA, a total of
362 schools were selected from Beijing, Shanghai, Jiangsu, and
Zhejiang provinces in China. At each sampled school, as many
as 35 students were randomly selected. After preliminary data
cleaning and weighting by PISA, 12058 (5,775 girls and 6,283
boys) students that represented 992,302 15-year-old students
in mainland China were remained. In addition, considering
the requirements of sufficient statistical power (Kreft and de
Leeuw, 1998; Kim and Hong, 2020), 30 schools with <30
students were excluded in this study so that each school has a
maximum of 35 students and a minimum of 30 students after
data cleaning. And the missing data on student-level measures
was also deleted for HLM analysis (Enders, 2010), resulting in a
total of 11,364 students from 332 schools (5,455 girls and 5,909
boys) were remained.

Measures
Reading Literacy
According to PISA 2018 reading framework, “reading literacy is
understanding, using, evaluating, reflecting on and engaging with
texts in order to achieve one’s goals, to develop one’s knowledge
and potential and to participate in society (OECD, 2019).” Based
on this definition, reading literacy assessment in PISA 2018
was developed by examining three cognitive processes, such as
locating information, understanding, evaluating, and reflecting
in both simple and multiple texts. Both multiple-choice and open
constructed-response items were used. To be clear, participants’
reading literacy was assessed in the official language of their
home country (here: Chinese). Ten plausible values of reading
literacy were displayed in the results of PISA 2018, in which
the results were standardized with an average value of 500 and
a standard deviation of 100 for OECD countries. In this study,
we showed the pooled results that used 10 plausible values for
reading literacy to analyze (OECD, 2009).

School Belonging
School belonging was represented by the level of acceptance,
respect, and support those students feel in their schools (OECD,
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2019), the BELONG index in the PISA 2018 student database.
This is a standardized index with an average value of zero and a
standard deviation of one for the OECD countries. Technically,
the BELONG index was calculated by averaging students’ levels
of agreement with six statements regarding their feelings in their
schools, such as “I make friends easily at school.” The response
scale ranges from 1 to 4, indicating from “strongly agree” to
“strongly disagree,” respectively. In addition, items 1, 4, and 6
were entitled reverse questions. And these items were reversed
so that a higher score corresponds to a higher level of school
belonging. The Cronbach’s raw α for BELONG in China is 0.84
and the McDonald’s ω h for MASTGOAL in China is 0.84, which
indicates an acceptable level of internal consistency.

Mastery Goal Orientation
Mastery goal orientation was represented by the tendency to
mastery goals that students show in their study and life (OECD,
2019), the MASTGOAL index in the PISA 2018 student database.
This is a standardized index with an average value of zero
and a standard deviation of one for the OECD countries.
Technically, the MASTGOAL index was calculated by averaging
students’ levels of agreement with three statements regarding
their tendency to mastery goals, such as “My goal is to learn
as much as possible.” The response scale ranges from 1 to
5, indicating from “not at all true of me” to “extremely true
of me,” respectively. All items were positive so that a higher
score corresponds to a higher level of mastery goal orientation.
The Cronbach’s raw α for MASTGOAL in China is 0.72 and
the McDonald’s ω h for MASTGOAL in China is 0.76, which
indicates an acceptable level of internal consistency.

School Disciplinary Climate
Disciplinary climate is measured by the extent to which students
miss learning opportunities due to disruptive behavior in
the reading classroom (OECD, 2019). In this study, school
disciplinary climate represented the average level of classroom
disciplinary climate in a school, with a higher score indicating
an orderly climate. The DISCLIMA index was calculated by
averaging students’ levels of agreement with five statements in
their reading lessons, such as “Students don’t listen to what the
teacher says.” The response scale ranges from 1 to 4, indicating
from “every lesson” to “never or hardly ever,” respectively. All
items were positive so that higher scores correspond to a better
disciplinary climate. The Cronbach’s raw α for DISCLIMA in
China is 0.89 and the McDonald’s ω h for DISCLIMA in China is
0.90, which indicates an acceptable level of internal consistency.

In addition to the aforementioned scales, the economic, social,
and cultural status index (ESCS) and GENDER which were
listed in PISA 2018 database, were used in the analyses. ESCS
is a standardized index with an average value of zero and a
standard deviation of one for the OECD countries. Three indices
were used in the construction of the ESCS index, including
the highest occupational status of parents (HISEI), the highest
educational level of parents in years of education (PARED),
and home possession (HOMEPOS). GENDER was coded as a
dummy variable with a value of 1 for girls (n = 5,455) and 0 for
boys (n= 5,909).

Analytical Strategy
Considering the nested feature of the data (i.e., students in
the same school shared the same school disciplinary climate),
multilevel modeling (MLM) was employed to analyze the data of
the present research. The hypothetical model was tested with the
MLmed Beta 2 macro for SPSS software (Hayes and Rockwood,
2020). Utilizing this analytic approach, a multilevel moderated
mediation model was proposed. It estimated (see Figure 1)
school disciplinary climate as a level-2 moderator of the level-1
indirect effect of school belonging on reading literacy via mastery
goal orientation.

Before the formal analysis, the intra-class correlation
coefficient (ICC) values of the moderator (i.e., school disciplinary
climate) were calculated to estimate the dependence magnitude
(Cohen, 1988). The ICC agreements were calculated to examine
whether disciplinary climate could significantly explain the
variance in individual responses [ICC(1)] and to assess the
reliability of school-level means [ICC(2), Bliese, 2000]. Rwg

was also used to test the polymerization criteria for school
disciplinary climate (James et al., 1993). The results showed that
ICC(1) = 0.13 (>0.12), ICC(2) = 0.84 (>0.47), and Rwg = 0.88
(>0.7), which indicates that a decent proportion of the total
variation found in all student ratings can be attributed to the fact
that students are nested within schools.

Consistent with previous research, the school mean of
students’ responses on disciplinary climate is used as an index
for disciplinary climate level (Chan, 1998), and within-school
standard deviation of disciplinary climate scores is used to
indicate climate strength (Roberson et al., 2007). Given that the
standard deviation is an index of variability, it is multiplied by
−1, so that a higher score represents a higher climate strength
(Guo et al., 2018).

RESULTS

Confirmatory Factor Analysis
We use 14 response items measuring the three constructs
(six items of school belonging, three items of mastery goal
orientation, and five items of school disciplinary climate) to
test the CFA in Mplus 8.0 to merge the variables gradually
and examine changes in fitting degrees to test the discriminant
validity of the model. The fitting indices of the one-factor model
were not good: χ

2/df = 434.03, CFI = 0.51, TLI = 0.42,
RMSEA= 0.20 and SRMR= 0.17. Secondly, we combined school
belonging and mastery goal orientation, and the fitting indices of
the two-factor model were still not satisfactory: χ2/df = 172.84,
CFI= 0.81, TLI= 0.77, RMSEA= 0.12 and SRMR= 0.08. At last,
the result of three-factor model indicated a good fit to the data:
χ
2/df = 8.31, CFI = 0.99, TLI = 0.99, RMSEA= 0.03 and SRMR

= 0.02. And the loading of each item in the three-factor model
were shown in Table 1.

Then, Harman’s One-Factor Test was conducted to examine
the common method biases. And the result reported that the
first factor accounted for 31.54% (<40%) of the total variance,
which indicated that the influence of the homologous coefficient
of variance was not serious.
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Descriptive Statistical Analysis
In this study, both disciplinary climate level and disciplinary
climate strength were at the school level (i.e., level-2),
whereas school belonging, mastery goal orientation, and
reading literacy were at the student level (i.e., level-1). The
control variables (i.e., gender and ESCS) were included in
the model as student-level variables. Descriptive statistics and
correlations between the variables are shown in Table 2. The
significant coefficients of pairwise correlation range between
−0.03 and 0.54.

Before testing the hypotheses, we examined the variations in
reading literacy across the level. The result shows that level-1
variance was 53.64% of the total variance, and level-2 variance
was 46.36% of the total variance. These results indicated a
significant variance at level-2 for reading literacy (James, 1982).
Thus, using a multilevel model was appropriate.

Hypothesis Testing
MLM was employed to verify the hypothesis of the present
research. There are two models to be tested because there are
two moderators (i.e., school disciplinary climate level and school

TABLE 1 | The loading of each item.

Scale Items’ number & loading

Mastery goal orientation 1 2 3

0.51 0.82 0.83

School disciplinary climate 1 2 3 4 5

0.72 0.71 0.72 0.88 0.86

School belonging 1 2 3 4 5 6

0.79 0.57 0.86 0.69 0.54 0.79

disciplinary climate strength). The results of the moderated
mediation analysis are reported in Table 3 and Figures 2, 3. As
seen in Figures 2, 3, no matter which moderator was considered,
the direct effect of school belonging on reading literacy at the
student level was always significant and positive [effect = 1.690,
95% CI (0.397, 2.983); effect = 1.630, 95% CI (0.336, 2.923)],
hence hypotheses 1 was supported.

Hypothesis 2 tested the mediating effect of mastery goal
orientation on the link between school belonging and reading
literacy. As shown in Table 3, no matter which moderator was
considered, the indirect effect of school belonging on reading
literacy via mastery goal orientation at the student level was
always significant and positive [effect = 1.008, 95% CI (0.694,
1.320); effect = 0.999, 95% CI (0.684, 1.311)], so that hypotheses
2 was verified.

Hypothesis 3 and 4 tested the moderated roles of school
disciplinary climate level and strength on the indirect effect
of school belonging and reading literacy through mastery goal
orientation. Figure 2 shows that a significant and negative
interaction effect was found in school disciplinary climate level
moderated the link betweenmastery goal orientation and reading
literacy [b = −1.630, 95% CI (−2.759, −0.410)]. Similarly,
Figure 3 also shows that a significant and negative interaction
effect was observed in which school disciplinary climate strength
moderated the link between these two variables [b = −1.705,
95% CI (−2.945,−0.464)]. The results in Table 3 show that both
indexes of moderated mediation were significant and negative
[effect = −0.374, 95% CI (−0.660, −0.096); effect = −0.392,
95% CI (−0.682, −0.108)]. The conditional indirect effect of
school belonging on reading literacy at a low level of school
disciplinary climate level [effect = 1.382, 95% CI (0.972, 1.807)]
was higher than the effect at a high level of school disciplinary

TABLE 2 | Descriptive statistics and correlation coefficient (n = 11,364).

M SD 1 2 3 4 5 6

1 Gender 0.48 0.50 -

2 ESCS −0.34 1.07 0.02* -

3 School belonging −0.15 0.91 −0.03** 0.14*** -

4 Mastery goal orientation 0.06 0.91 0.02** 0.16*** 0.26*** -

5 School disciplinary climate level 0.82 0.42 0.05*** 0.29*** 0.14*** 0.14*** -

6 School disciplinary climate strength −0.94 0.17 0.04*** 0.10*** 0.03*** 0.04*** 0.54***

7 Reading literacy 564.58 88.26 0.08*** 0.36*** 0.07*** 0.14*** 0.38*** 0.27***

*p < 0.05, **p < 0.01, ***p < 0.001.

TABLE 3 | Indirect effect and moderated mediation effect.

School disciplinary climate level School disciplinary climate strength

Effect SE LL UL Effect SE LL UL

Indirect effect 1.008 0.157 0.694 1.320 0.999 0.157 0.684 1.311

Index of moderated mediation −0.374 −0.660 −0.096 −0.392 −0.682 −0.108

Low (-1SD) 1.382 0.209 0.972 1.807 1.390 0.209 0.980 1.877

High (+1SD) 0.633 0.216 0.202 1.057 0.607 0.220 0.168 1.038
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FIGURE 2 | Moderated mediation analysis for Hypothesis 3.

FIGURE 3 | Moderated mediation analysis for Hypothesis 4.

climate level [effect=0.633, 95% CI (0.202, 1.057)], Hypotheses 3
was proved (see Table 3 and Figure 4). Similarly, the conditional
indirect effect of school belonging on reading literacy at a low
level of school disciplinary climate strength [effect = 1.390,
95% CI (0.980, 1.877)] was higher than the effect at a high
level of school disciplinary climate strength [effect =0.607, 95%
CI (0.168, 1.038)], Hypotheses 4 was proved (see Table 3 and
Figure 5).

DISCUSSION

How to improve students’ academic achievement is an essential
consideration for all school educators and policymakers, as well
as students’ well-being and non-cognitive development. Based
on ecological systems theory and SDT, the present research
provides valuable insights into how school belonging affects
Chinese mainland students’ reading literacy and also gives
consideration to the impact of mastery goal orientation as a

critical mediator. Furthermore, we also reveal the interplay
between school disciplinary climate (i.e., climate level and climate
strength) and mastery goal orientation influencing students’
reading literacy by performing a multilevel moderated mediation
analysis. And this present study contributes to the existing
literature as outlined below.

In the first place, the positive direct effect of school belonging
on reading literacy was clarified and confirmed in the Chinese
context. This finding was in line with theoretical expectations,
most previous works that were conducted in Western counties
(Kiefer et al., 2015; Okilwa, 2016; Reynolds et al., 2017; Abdollahi
and Noltemeyer, 2018; Korpershoek et al., 2019) and one study
that especially centered on Chinese students’ reading literacy in
PISA (Huang, 2020), but was inconsistent with some results that
focused on a small sample of Chinese students, whose academic
achievement represented a combination of three subjects (Liu
and Lu, 2011; Li et al., 2020). Draw on the above analysis,
both discipline differences (Hinnant et al., 2009; Reynolds
et al., 2017) and sample representativeness could lead to the
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FIGURE 4 | Moderated mediation plot of Hypothesis 3.

FIGURE 5 | Moderated mediation plot of Hypothesis 4.

inconsistency in these studies. In consistent with SDT (Ryan
and Deci, 2002), one explanation for the positive relationship
may lie in the higher level of school belonging provided
for students by respect and care from teachers, peers, and
schools, whichmeet students’ basic psychological needs, heighten
their motivation (Neel and Fuligni, 2013), self-efficacy (Dixson,
2020), and other internal psychological factors (Korpershoek
et al., 2019), and even hinder the influence of negative factors
such as academic pressure and anxiety (Abdollahi et al.,
2020), as a result, it can improve academic outcomes. Once
again, the result of the current study affirms that valid and
abundant emotional interactions with classmates and teachers
can not only enhance adolescents’ reading comprehension and
performance, but also promote their cognitive development and
academic prospects.

Regarding the second hypothesis, we empirically support
the idea that mastery goal orientation partially mediates the
positive relationship between school belonging and reading

literacy, serving as a more powerful explanatory mechanism.
In consistent with SDT, school belonging has the potential to
encourage students and to transform their emotional energy
into better mastery goals and then advanced reading literacy.
It seems reasonable to assume that positive relationships with
classmates and teachers, which imply a high sense of belonging
to school, could increase more positive emotions such as hope,
happiness, and pride and less negative emotions such as boredom
and anger (Pekrun et al., 2006, 2009), and strengthen their
perception of mastery goals (Patrick et al., 2011). In addition,
a plethora of studies noted that mastery goal orientation can
effectively facilitate students’ metacognitive strategies (King
and McInerney, 2016), working memory (Wolters, 2004) and
classroom participation (Datu and Park, 2019; Yi et al., 2020),
self-management (Skinner et al., 2009) and other positive
variables associated with academic achievement, can also resist
negative factors such as academic pressure and anxiety (Zheng
et al., 2020), so that can improve academic achievement
(Wolters, 2004; King and McInerney, 2016; Diaconu-Gherasim
et al., 2019; Theis et al., 2020). Therefore, this result may
explain the nonsignificant direct effect of school belonging on
Chinese students’ academic achievement (Liu and Lu, 2011; Li
et al., 2020). It is not that the sense of belonging to school
does not directly predict academic development, but indirectly
through other variables such as mastery goal orientation. In
summary, this finding contributes to the literature by verifying
a theoretical model of the mechanism between individual
emotional characteristics and motivational factors in achieving
academic success.

At last, perhaps the most important and novel finding of
this study was that both school disciplinary climate level and
climate strength could moderate the link between mastery
goal orientation and reading literacy, and the indexes of
moderated mediation were all significant and negative. This
result was consistent with the neural findings, for example, Braver
et al. (2014) have reported that an orderly school disciplinary
climate is extremely crucial in the motivation-achievement
relationship for adolescents, considering that most adolescents’
prefrontal cortex, which is in charge of self-control, has not
fully matured. And in line with the ecological systems theory,
this study admitted the importance of the interaction between
the learning environment (i.e., school disciplinary climate) and
student internal characteristics (i.e., mastery goal orientation)
for academic promotion. Conceptually, in a strong climate,
explicit expectations can lead people to act similarly. While
people behave differently in a weak climate, the organizational
goals and values are too obscure for them to form consistent
perceptions (Schneider et al., 2002, 2013, 2017). Especially,
only when students’ perception of school disciplinary climate
is both positive and consistent, can the school disciplinary
climate be acceptable for school members (Guo et al., 2018).
In other words, there is a significant correlation between the
level and strength of school disciplinary climate. Therefore, these
two similar moderated mediation indexes are understandable
and logical.

To be specific, the conditional indirect effect of school
belonging on reading literacy at a low level of school disciplinary
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climate was greater than the effect at a high level of school
disciplinary climate. Further analysis revealed that the reason
is that the impact of the mastery goal orientation on student
reading literacy can be weakened by both a more positive
school disciplinary climate level and strong climate strength,
but be enhanced by both a more negative school disciplinary
climate level and weak climate strength. On the one hand, it
is possible that a highly ordered school disciplinary climate
would undermine student sense of self-determination, intrinsic
motivation (Kover and Worrell, 2010), and autonomy (Ning,
2020), especially in East Asian cultures, where an orderly
learning atmosphere and explicit rules are established to hinder
distraction, noise, and disorder in the classroom (Ning, 2019,
2020), which could easily lead to the weakening of students’
tendency to mastery goals. On the other hand, although the
negative and weak school disciplinary climate alwaysmeans loose
school management, students under higher self-management
ability and autonomy are more likely to tend to mastery goals
and then take the initiative to utilize abundant resources to
make academic progress. This may explain why both higher
school disciplinary climate level and strength would weaken
the relationship between mastery goal orientation and reading
literacy, while a strong link between these two variables was
observed at both low disciplinary climate level and strength. On
the basis of this finding, the importance of interaction between
individual motivational factors and external environment is
highlighted in achieving academic success in the Chinese context.
However, research in this area is limited and further works are
urgently needed to investigate the potential boundary conditions
of the effect of school belonging on learning outcomes to
understand the changes in reading behavior.

And these results enrich the research on the relationship
between school belonging and academic achievement and
provide a practical basis for policymakers, school administrators,
and teachers to improve the reading literacy of students and
entire educational quality. In the first place, the empirical results
support the valuable idea that school belonging is significant
for students’ development. Therefore, it is urgent to take
effective measures to help students who may have such problems
develop a sense of belonging to school. Secondly, students with
mastery goal orientation are more likely to channel positive and
powerful emotional energy into academic achievement. Hence,
the educational significance of this finding is emphasized by the
fact that mastery goal orientation is a factor that is relatively more
manipulable compared to some other vital predictors of academic
success such as socioeconomic status. However, mastery goal
orientation seems to pose a differential impact on reading literacy
depending on the different levels of disciplinary climate level and
strength. The pursuit of an orderly disciplinary climate would
regulate the bad behavior of students and provide a powerful
safeguard for teaching and learning, but may impair the initiative
and autonomy of students with mastery goals, and even weaken
the link between positive psychological factors (i.e., mastery goal
orientation) and academic achievement. Certainly, we needmore
relevant research to assist policymakers, school administrators,
and teachers to address the issue of creating a more temperate
disciplinary environment.

Limitations and Implications for Future
Research
Three limitations of the present research should be noted to
provide directions for future research. Firstly, we used the
data from PISA 2018 that was published by OECD. These
results represent the education situation of 15-year-old students
from Beijing, Shanghai, Jiangsu, and Zhejiang provinces in
China, which does not necessarily represent the education
status of the whole country. In addition, because the definition
and optimal level and strength of a school discipline climate
may vary from culture to culture, the successful findings and
practices on school disciplinary climate found in one country
may not be suitable for the schools in other countries (Guo
et al., 2018). Therefore, we need more effort in other subjects
and cultures. Secondly, in the cross-sectional design of PISA
2018, it is limited to make directional assumptions only from
the data in this study. Thus, we cannot fully reveal the
causal relationship between these variables, so that we urge
future research to replicate our findings using multiple sources
and multiple time points in data collection. Finally, PISA
examined a wide range of variables in their student self-reported
questionnaire, which is prone to common method deviation.
Although we have proved that the possible common method
deviation is not serious and the tools have higher reliability
and validity according to the statistical results, such situations
should still be avoided in future studies. Future research could
overcome this limitation by considering objective methods
(e.g., observations and interviews) to evaluate the relationships
between variables.

CONCLUSION

According to ecological systems theory and SDT, from both
motivational and environmental point of view, the present
research establishes a cross-level model to explain how and
when school belonging impact students’ reading literacy in
the Chinese context. After performing the cross-sectional
analysis, the results indicated that: (1) school belonging had a
direct and positive effect on student reading literacy; (2) the
relationship between school belonging and reading literacy was
prominently mediated by mastery goal orientation; (3) both
school disciplinary climate level and strength could negatively
moderate the latter half path of “school belonging → mastery
goal orientation → reading literacy.” Notwithstanding the
preliminary nature of our findings, we have some confidence
in these conclusions as they are based on a sample from a
large-scale survey in the Chinese context, affording a high
degree of external validity. Nevertheless, there is still much
work that remains to be done in this emerging line of
research and future work needs to consolidate and extend
our findings.
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