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Grounded in Basic Psychological Need Theory, we examined the direct effects of the
satisfaction of three basic psychological needs at school (i.e., satisfaction of autonomy
needs at school, satisfaction of relatedness needs at school, and satisfaction of
competence needs at school) on prosocial behavior and antisocial behavior as well as
the mediation effects of school satisfaction on the relations between the satisfaction of
three basic psychological needs at school and prosocial behavior as well as antisocial
behavior. We employed a sample of 801 Chinese children (429 males; Mage = 9.47) in
a three-wave longitudinal study, with each wave occurring 6 months apart. Direct and
indirect effects were estimated by Structural Equation Modeling. Results indicated that:
(1) Satisfaction of relatedness needs at school and competence needs at school, but not
satisfaction of autonomy needs at school, displayed direct effects on prosocial behavior.
Also, satisfaction of relatedness needs at school, but not satisfaction of autonomy
needs at school or competence needs at school, displayed direct effects on antisocial
behavior. (2) Both satisfaction of relatedness needs at school and competence needs
at school displayed indirect effects on prosocial behavior and antisocial behavior via
school satisfaction as a mediator. However, satisfaction of autonomy needs at school
failed to have indirect effects on prosocial behavior or antisocial behavior via school
satisfaction. These findings suggest differential predictors of children’s prosocial and
antisocial behavior, supporting the separability of the two constructs. The findings
also suggest developmental differences in need satisfaction, with the satisfaction of
autonomy needs playing a relatively less important role in school-age children. We also
discussed limitations and practical applications of the study.

Keywords: satisfaction of basic psychological needs at school, school satisfaction, prosocial behavior, antisocial
behavior, mediation, children

INTRODUCTION

Children’s social behavior has been a topic of great interest to researchers and educators, including
prosocial behavior and antisocial behavior (Crowley and Merrell, 2003; Raimundo et al., 2012).
Prosocial behavior as a representative of positive social behavior is critical for children’s social
adjustment and physical and mental health (Dong and Lin, 2011). Children’s differences in
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prosocial behavior partly arise from early interaction experiences
and childhood environments (Penner et al., 2005). With
increasing age, children generally express more prosocial
behavior and/or increased complexity in prosocial responding,
probably due to improvements in their cognitive abilities, socio-
emotional skills, and physical abilities at the time of entry into
elementary school (Zahn-Waxler et al., 1983; Eisenberg and
Fabes, 1998). To the contrary, some children show increased
antisocial behavior after entry into elementary school. The
terms of antisocial behavior and prosocial behavior refer to the
moral inhibitive and proactive aspects (Kavussanu and Boardley,
2009). Antisocial behavior hinders appropriate socialization of
children, leading to difficulties in controlling their behavior,
making friends, and succeeding in school (Odgers et al., 2012;
Pears et al., 2016). Developmental models of antisocial behavior
conceptualize antisocial behavior as often trait-like, emerging
early in life and lasting into adolescence and adulthood (Patterson
et al., 1989). If antisocial behavior continues across childhood, it
yields costly physical health, mental health, social, and economic
difficulties (Moffitt et al., 2002; Cohen and Piquero, 2009).

Basic Psychological Need Theory (BPNT) is a sub-theory
of Self-Determination Theory (SDT; Deci and Ryan, 1985,
2000), proposing that human beings are born with three basic
psychological needs: the needs for autonomy, competence, and
relatedness. These needs are not learned but are an aspect of
human nature and thus operate across differences in gender,
culture, and time (Deci and Vansteenkiste, 2004), including
childhood and adulthood (Véronneau et al., 2005). Contexts,
such as school, are thought to support or inhibit the satisfaction
of these needs. More specifically, on the one hand, children
in supportive environments should be able to more easily
satisfy basic psychological needs, increasing the likelihood of
experiencing well-being and healthy development, as well as
behaving in a prosocial manner (Deci and Ryan, 2000). On the
other hand, children in non-supportive environments should
be less able to satisfy their needs, increasing the likelihood of
maladaptive behavior (Shields et al., 2001; Deci and Ryan, 2011),
as well as behaving in an antisocial manner (Thibodeau et al.,
2015).

Children spend most of their daytime in school. Thus,
schools likely influence both children’s basic psychological
needs and their behaviors related to need satisfaction, both
positive and negative. Schools also set the standards for the
patterns of behaviors and attitudes of school-age children. Several
reviews of studies about school contextual effects on students’
outcomes suggest that the psychosocial component of the school
environment may be the most important component (Sellström
and Bremberg, 2006; Fletcher et al., 2008). Understanding how
children’s satisfaction of basic psychological needs at school
affects their prosocial and antisocial behavior should not only
contribute to the BPNT, but it should also inform empirically-
validated approaches for eliciting children’s prosocial behavior
and intervening to ameliorate or prevent antisocial behavior.

Accordingly, we targeted school-age children for our study,
examining whether as well as to what extent children’s basic
psychological needs satisfaction at school predict their social
behavior (i.e., prosocial behavior and antisocial behavior). We

also sought to identify mediating mechanisms that account for
the associations.

Satisfaction of Basic Psychological
Needs at School
Human beings display inherently basic psychological needs;
namely, the needs for autonomy, relatedness as well as
competence, and the satisfaction of these needs plays an
important role in general and in specific domains, whether
school, work, or any other relevant domain (Deci and Ryan, 1985,
2000; Milyavskaya and Koestner, 2011). Based on the BPNT,
Tian et al. (2014b) applied three basic psychological needs to
the study of students’ school lives, proposing the construct of
adolescent students’ basic psychological needs at school to come
up with students’ needs satisfaction as experienced specifically
during daily school life. In the school context, needs for
autonomy represents individual desires to experience the sense
of freewill and self-endorsement of their behaviors at school;
needs for relatedness represents individual desires to experience
the feeling of school belonging, which includes connection
with their teachers and peers; needs for competence represents
individual desires to interact with the school context effectively
and to experience chances for developing and demonstrating
individual capabilities. Accordingly, the Adolescent Students’
Basic Psychological Needs at School Scale (ASBPNSS) was
developed by Tian et al. (2014b) to measure adolescents’
satisfaction of basic psychological needs at school.

Satisfaction of basic psychological needs is a basic driving
force for individual behavior that predicts both performance
and well-being outcomes at the individual personality sub-
level (i.e., individual differences, motivations, and self) as
well as other higher levels (i.e., culture and social relations)
(Deci and Ryan, 2000, 2011). Research on the effects of basic
psychological needs at school has focused predominantly on
predicting subjective well-being and educational performance
outcomes (Tian et al., 2014a, 2015), with little attention given
to behavioral outcomes in the school domain. Some research
has paid attention to the effects of basic psychological needs
on individuals’ behavior, but these studies have concentrated
almost exclusively on the negative aspects of behavior. For
example, children who fail to experience basic psychological
needs satisfaction are more likely to display emotional and
behavioral dysregulation during peer interactions (Shields et al.,
2001). For another example, adolescents who do not experience
satisfaction of basic psychological needs are more likely to
adopt passive coping styles in their efforts to regulate their
smoking and drinking behavior (Xia and Ye, 2014). Relatively
few studies have considered basic psychological needs satisfaction
in explaining variation in positive behaviors, such as prosocial
behavior. For one example, Gagneì (2003) and Haivas et al.
(2013) showed that basic needs satisfaction positively predicted
prosocial behavior in cross-sectional studies. However, it should
be noted that their sample was limited to adolescents and adults,
excluding younger children who display rapidly growing needs
for autonomy, relatedness, and competence. Because schools
can support or thwart need satisfaction, assessments of basic
needs satisfaction at school should afford an indication of
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the quality of the interactions between the children and their
school environments, enabling the development of appropriate
school-based interventions at an early age (Ryan and Deci,
2004). Thus, we explored the relations between children’s
psychological needs satisfaction in school and the development
of both prosocial and antisocial behavioral outcomes by
using a three-wave longitudinal design, in order to explore
psychosocial functioning more comprehensively than in previous
studies.

Prosocial Behavior and Its Relation With
Satisfaction of Basic Psychological
Needs at School
Prosocial behavior, which was defined as an action aimed to help
or benefit others (Eisenberg and Fabes, 1998), includes various
specific behaviors; for example sharing, helping, co-operating,
volunteering, and donating (Carlo, 2006). These behaviors each
have distinctive characteristics, but they all involve intentional
actions that help or benefit others, which is why prosocial
behavior is often associated with altruism (Schroeder et al., 1995;
Batson, 1998; Eisenberg and Fabes, 1998). Many researchers
have investigated various underlying motives for these positive
behaviors (Finkelstein et al., 2005; Gebauer et al., 2008; Grant,
2008). The motives can be divided into extrinsic motivation and
intrinsic motivation. In some cases, researchers have attempted
to increase prosocial behavior through the use of external
factors, although without much success (Sobus, 1995; Stukas
et al., 1999). In other cases, researchers have suggested that
internal motives prompting people to help others can influence
their experience of and outcomes associated with helping. For
example, autonomous motivation and autonomy orientation
representing a tendency toward volitional or autonomous
engagement in action were proved to be strong predictors of
adolescents’ engagement in prosocial activities. Furthermore, the
satisfaction of basic psychological needs mediated the relations
(Gagneì, 2003; Weinstein and Ryan, 2010). Also, previous
findings demonstrated that the satisfaction of relatedness needs
increased prosocial motivation and behavior (Pavey et al., 2011).
Recent research demonstrated that autonomy need satisfaction
and competence need satisfaction positively predicted volunteer’s
engagement in work and negatively predicted their intention
to quit volunteer work (Haivas et al., 2013). More specifically,
Gagneì (2003) found that competence needs were more strongly
related to prosocial behavior than autonomy or relatedness
needs. Together, these results all support the BPNT, but the
directionality of influences between the three basic psychological
needs satisfaction and prosocial behavior cannot be inferred
from the cross-sectional nature of the studies. Additionally,
when children start school and begin to expand their social
interaction and social skills, they usually gain more opportunities
to participate in prosocial behavior. In the current study, we
thus attempted to develop further the research investigating the
motives underlying prosocial behavior by considering whether
prosocial behavior is a direct outcome of the three basic needs
satisfaction in the school setting, using a longitudinal research
design.

Antisocial Behavior and Its Relation With
Satisfaction of Basic Psychological
Needs at School
In our study, antisocial behavior was defined as consisting of
aggressive and delinquent behaviors that result in physical or
psychological harm to others or their property (e.g., ‘bullying,’
‘breaking the rules,’ and ‘getting into fights’). Previous research
exploring the antecedents of children’s antisocial behavior has
focused on dispositional and socialization factors, such as
temperament, character, and social support (Odgers et al., 2012;
Brajša-Žganec and Hanzec, 2014; Kerekes et al., 2017). In
the past few decades, however, increasing numbers of studies
have emphasized the importance of analyzing the individual
contributions of these factors combined with the complex
interactions of characteristics of the child and social environment
that may lead to children’s behavior problems.

Antisocial behavior is connected with social and educational
impairments, which can persist in intensity, form, and frequency
across development in childhood (Moffitt, 1993; Kim et al., 2014).
During the school-age years, children’s social relationships in
schools primarily involve their teachers and peers. Impaired
social relations with significant others (i.e., teachers and peers)
may not only fail to satisfy needs for relatedness, they may,
in turn, lead to subsequent antisocial behavior (Gagneì, 2003;
Tian et al., 2015). This notion is consistent with the cascade
model of social and emotional development (Dodge et al., 2008),
which suggests that unsuccessful relationships with teachers and
peers in early school years escalate into more serious forms of
antisocial behavior in later years (Snyder et al., 2005). Recent
studies have also demonstrated that lacking autonomy support,
maltreated children show more antisocial behavior (Shields et al.,
2001; Thibodeau et al., 2015). Moreover, a coexistence is often
observed between antisocial behavior and academic difficulties,
compounding children’s difficulties (Pagani et al., 2008, 2017;
Wang and Fredricks, 2014). Because increasing social skill
deficits and higher frequencies of antisocial behavior have been
reported among children (Moffitt et al., 2002; Cohen and Piquero,
2009), increased research and professional practice attention to
social behavior in school settings seems necessary. Very few
studies have analyzed the effects of individual differences in
basic psychological needs satisfaction at school on children’s
antisocial behavior. Thus, we aimed to extend the extant literature
by exploring further the precise linkages between specific
satisfaction of psychological needs in school and later children’s
antisocial and prosocial behavior simultaneously.

The Mediating Role of School
Satisfaction
As one domain of general life satisfaction, school satisfaction
refers to a student’s subjective, cognitive evaluation of the quality
of overall school life using her or his internal standards related
to several specific school life domains (e.g., achievement, school
management, teaching) (Tian et al., 2015). The measure of school
satisfaction reflects the degree to which a child is adjusted
to the school environment as well as whether the school is
providing an environment that promotes psychological health
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(Baker et al., 2003). Both theoretical and empirical rationales
exist for the contention that school satisfaction is influenced by
basic psychological needs satisfaction at school. Theoretically,
the BPNT posits that fluctuations in need satisfaction will
directly predict fluctuations in well-being. As one aspect of
global subjective well-being (Shin and Johnson, 1978; Diener
and Diener, 1995; Veenhoven, 1996), life satisfaction has
also been shown to predict by basic psychological needs
satisfaction in adolescents and adults. Tian et al. (2014a)
further showed that basic psychological needs at school also
predicted school well-being, including school satisfaction as
the cognitive dimension and positive and negative affect as
the emotional dimension of school well-being. Furthermore,
researchers suggested that students’ evaluations of their school
experiences are based on how well schools satisfied basic
psychological needs (Connell and Wellborn, 1991). Thus,
school satisfaction, as a subjective experience, may provide
a personal reflection of how well schools are satisfying the
needs for autonomy, relatedness, and competence. For instance,
children who are accepted by their peers are more likely
to report enjoying school (Osterman, 2000). Additionally, as
suggested by Verkuyten and Thijs (2002), the relation between
school grades and school satisfaction may be mediated by
students’ perceptions of competence, indicating that school
satisfaction may be a reflection of the need for perceived
competence. Although no studies have been reported on the
relation between autonomy and school satisfaction, the life
satisfaction literature may provide support for the relation in
that adolescents’ life satisfaction was significantly related to their
parents’ perceived promotion of autonomy (Suldo and Huebner,
2004).

Although researchers often study school satisfaction as an
outcome variable, the literature of life satisfaction provides some
support for examining subjective satisfaction experiences as
an intervening variable (McKnight et al., 2002; Španić et al.,
2011). For example, Španić et al. (2011) discovered that life
satisfaction may operate as a cognitive variable that helps
account for the relationship between stressful experiences and
particular behavior response. Also, life satisfaction has been
shown to be closely related to behavioral outcomes in children
and adolescents, such as prosocial behavior (Caprara and Steca,
2005; Martin and Huebner, 2007), aggressive behavior (Valois
et al., 2001) and problem behavior (MacDonald et al., 2005),
and it could further independently influence prosocial behavior
in students (Afolabi et al., 2014). Recently, researchers have
observed that low school satisfaction contributed to alienation
from school and rebellion against school (Takakura et al., 2010)
as well as antisocial and other problem behaviors (Haranin
et al., 2007; Loukas and Murphy, 2007; Takakura et al., 2010).
Thus, children who have higher school satisfaction may be more
likely to engage in prosocial behavior whereas children who
have lower school satisfaction may be more likely to engage in
antisocial behavior. However, relevant research is scanty. Thus,
we sought to explore further whether school satisfaction mediates
the longitudinal relation between the basic psychological needs
satisfaction at school and later children’s prosocial and antisocial
behavior.

The Current Study
The main goal of our study was to explore the longitudinal
interrelations among the satisfaction of basic psychological
needs at school (i.e., satisfaction of autonomy needs at school,
satisfaction of relatedness needs at school, satisfaction of
competence needs at school), cognition evaluation factor
of subjective well-being (i.e., school satisfaction), and social
behavior (i.e., prosocial behavior, antisocial behavior) in
elementary school children. Specifically, three hypotheses
were formulated: (1) the satisfaction of the three basic
psychological needs at school will show positive direct
effects on children’s prosocial behavior and negative direct
effects on children’s antisocial behavior, (2) children’s
school satisfaction will mediate the relation between the
satisfaction of the three basic psychological needs at school and
children’s prosocial behavior, (3) children’s school satisfaction
will mediate the relation between the satisfaction of the
three basic psychological needs at school and children’s
antisocial behavior. Using three waves of data 6 months
apart, we assessed basic psychological needs satisfaction
at school at Time 1 (T1), school satisfaction at Time 2
(T2), and prosocial behavior and antisocial behavior at
Time 3 (T3).

MATERIALS AND METHODS

Participants
We randomly drew the participants from public elementary
schools in a southern city in China. The participants were
surveyed on three occasions, 6 months apart. At the baseline
assessment (Time 1), 842 children (46.4% females) from Grades
3 to 5 participated, participants’ ages were between 7 and
12 years (M = 9.46 years, SD = 0.96). At the Time 2
assessment 6 months later, 819 participants (46.5% females)
were recruited from the same grades as at Time 1. At the
Time 3 assessment, 6 months after Time 2, 801 participants
(46.4% females) recruited from Grades 4 to 6 (the original
sample was in Grades 4–6 at Time 3) participated and they
were retained from the original Time 1 sample. Children who
participated in all waves of the project were not significantly
different from the participants who had missing data in at
least one wave. We did not find differences between the
two groups in relation to satisfaction of autonomy needs at
school [t(840) = 1.61, p > 0.05], satisfaction of relatedness
needs at school [t(840) = 0.49, p > 0.05], satisfaction of
competence needs at school [t(840) = 1.82, p > 0.05], or
school satisfaction [t(817) = −0.42, p > 0.05] for the current
samples.

The sample was a convenience sample. Nevertheless, based
on the information from the local education authorities, the
participating schools were all coeducational and comparable in
aspects of school size, class size, as well as teachers’ teaching
ability. They were all representative of the schools in the region.
The majority of the participants came from middle-income
families, and their parents had all earned a high school degree
or higher.
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Measures
Satisfaction of Basic Psychological Needs at School
The ASBPNSS (Tian et al., 2014b) was used to measure the
satisfaction of basic psychological needs at school at Time 1. It is
a self-report scale with 15 items, which was comprised of three
subscales: (a) The need for Autonomy consisting of five items
(e.g., ‘I feel like I can pretty much be myself at school.’), (b) The
need for Relatedness consisting of five items (e.g., ‘I have few close
friends at school.’), and (c) The need for Competence consisting
of five items (e.g., ‘Most days I feel a sense of accomplishment
from studying at school.’). Participants responded to items by
providing a rating ranging from 1 (strongly disagree) to 6 (strongly
agree).

To explore the factor structure of the ASBPNSS in the current
study, exploratory factor analyses (EFAs) were performed. The
test of Bartlett’s was statistically significant, χ2 = 2663.04,
df = 105, p < 0.001. The Kaiser-Meyer-Olkin statistic was
0.88, which is higher than its threshold value. Results showed
that the all 15 items loaded satisfactorily on their respective
factors (i.e., needs for autonomy; needs for relatedness; needs
for competence), accounting for 22.77, 19.54, and 18.76% of the
variance respectively for all the participants in this sample. Factor
loadings ranged from 0.50 to 0.85.

To determine further the factor structure of the ASBPNSS
in the current sample, confirmatory factor analysis (CFA) was
performed. The results revealed support for the three-factor
structure for basic psychological needs satisfaction at school,
χ2(86) = 448.94; CFI = 0.93; TLI = 0.92; SRMR = 0.05;
RMSEA = 0.07. For the subscales of autonomy needs, relatedness
needs, and competence needs, the Cronbach’s alpha coefficients
were respectively 0.87, 0.83, and 0.80 for the sample at T1.
According to all these indexes, the reliability of the ASBPNSS is
acceptable for school-age children in the current study.

Prosocial Behavior and Antisocial Behavior
Prosocial behavior
Prosocial behavior was measured by the Altruistic Behavior
subscale from the Primary School Upper Grade Students’
Prosocial Behaviors Questionnaire (PSUGSPBQ; Li, 2009) at
Time 3, which consists of eight items (e.g., ‘If my classmates
have difficulties in study which I am able to work out, I will
teach them.’). Participants responded to items by providing a
frequency rating ranging from 1 (never) to 5 (always). Higher
scores indicated more frequent prosocial behavior. The Altruistic
Behavior subscale shows sound psychometric properties with
Chinese elementary school students (Tian et al., 2016). A CFA
was performed to determine the factor structure of the Altruistic
Behavior subscale in the current sample. The results supported
its expected one-factor structure for, χ2(12) = 40.04; CFI = 0.99;
TLI = 0.98; SRMR = 0.02; RMSEA = 0.05. This subscale displayed
high internal consistency (coefficient α = 0.90) at Time 3.

Antisocial behavior
Antisocial behavior was measured at Time 3 by the Antisocial
Behavior subscale from the Left-behind Children’s Social
Behavior Questionnaire (LCSBQ; Chen, 2008), which consists
of five items (e.g., ‘Violating discipline or regulation in school’).

Participants responded to items by providing a frequency rating
ranging from 1 (never) to 4 (often). Lower scores indicated more
frequent actions that are not considered acceptable and approved
by society (i.e., antisocial behavior). The Antisocial Behavior
subscale shows sound psychometric properties with Chinese
elementary school students (Chen, 2008). A CFA was performed
to determine the factor structure of antisocial behavior in the
current sample. The results provided support for the expected
one-factor structure, χ2(4) = 20.30; CFI = 0.99; TLI = 0.98;
SRMR = 0.02; RMSEA = 0.07. This subscale demonstrated high
internal consistency (coefficient α = 0.81).

School Satisfaction
The School Satisfaction subscale of the Brief Adolescents’
Subjective Well-Being in School Scale (BASWBSS; Tian et al.,
2015) was used at Time 2 to measure school satisfaction. It
consists of six items (e.g., ‘The curriculum and homework
assigned are reasonable.’). This subscale covers six dimensions
of students’ school life: academic learning, school management,
teacher–student relationships, achievement, peer relationships
and teaching. Participants responded to items by providing a
rating ranging from 1 (strongly disagree) to 6 (strongly agree).
Higher scores indicated higher levels of school satisfaction.
The School Satisfaction subscale has shown sound psychometric
properties with Chinese elementary school students (Tian et al.,
2016). A CFA was performed to determine the factor structure
of the School Satisfaction subscale with the current sample. The
results provided support for its expected one-factor structure,
χ2(6) = 26.91; CFI = 0.99; TLI = 0.97; SRMR = 0.02;
RMSEA = 0.07. This subscale had high internal consistency
(coefficient α = 0.85).

Procedure
Consistent with institutional review board procedures in China,
parental consent and participant assent were obtained before
participation. According to the procedures approved by the
Human Research Ethics Committee of South China Normal
University, all students were considered voluntary for the three
waves of data collection. Only students who provided their
own assent and their parents’ consent forms were allowed
to participate in our study, and they had the right to drop
out at any time during the administration of the survey
measures. The surveys were administered in the same manner to
groups of about 45 students by two trained graduate assistants
at each time point, 6 months apart. Identical verbal and
written instructions and time requirements for completing the
measures were given to the participants. After finishing all the
measures, participants were debriefed regarding the purpose
of the investigation. Additionally, participants were asked to
provide sociodemographic information, such as age, grade, and
gender.

Data Analyses
Taking into account the relatively large sample size and small
amount of missing data (i.e., 4.87%), we handled the missing
data by using the list-wise deletion procedure. This is an
acceptable method when the missing data is less than 5% of
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the total lost cases (Graham, 2009). The data were analyzed
via the following five steps. First, Harman’s one-factor test
(Podsakoff and Organ, 1986) was run to test for common
method variance (CMV). Second, descriptive statistics and
correlational analyses were performed by using the SPSS 16.0
statistical package (Norusis, 2008). Third, structural equation
modeling (SEM) in Mplus 7.0 statistical package (Muthén
and Muthén, 2012) was run to examine a model in which
T1 satisfaction of basic psychological needs at school were
all expected to be direct predictors of T3 prosocial and
antisocial behavior. Fourth, SEM in Mplus 7.0 was also used to
analyze the mediation effects of school satisfaction. To examine
the mediation effects and bias-corrected percentile confidence
intervals (CIs), the bootstrapping test was used, employing 1000
samples (MacKinnon, 2008).

We used multiple indicators to analyze SEM fit. At first, χ2 was
considered. Conventionally, the non-significant χ2 likelihood
ratio means a good factor structure. However, other goodness-
of-fit-measures were also considered because of the sensitivity
of the χ2 statistic to sample size (Saris, 1982; Jöreskog and
Sörbom, 1996). These measures included the Tucker-Lewis index
(TLI), the comparative fit index (CFI), standardized root mean
square residual (SRMR), and the root mean square error of
approximation (RMSEA). With regard to the CFI and TLI
indices, values greater than 0.95 indicated good fitting models,
and values greater than 0.90 indicated acceptable and adequate
fitting models (Hu and Bentler, 1999; Byrne, 2013). For the
SRMR, values less than 0.06 were considered indicative of
good fit, while values less than 0.08 were considered indicative
of adequate fit (Hu and Bentler, 1999; Marsh et al., 2004).
As to the RMSEA, values less than 0.06 were considered
indicative of good fit, while values between 0.06 and 0.10
were considered adequate fit (Hu and Bentler, 1999; Kaplan,
2000).

RESULTS

Assessment of Common Method
Variance
Before testing the hypotheses, we addressed the issue of CMV
by conducting a Harman’s one-factor test (Podsakoff and Organ,
1986), which used EFA to determine the extent of CMV in data.
All of the variables of interest were entered into an EFA in the
procedure. If a substantial amount of CMV is present, either a
single factor will emerge from the factor analysis, or one general
factor will account for most of the variance (>40%). In the
current study, the EFA resulted in seven factors with eigenvalues
greater than 1; the first factor accounted for only 26.64% of total
variance, indicating no significant CMV in our data. Although
we were unable to rule out fully any contamination problems
caused by CMV, the results of these relatively stringent analyses
help strengthen confidence in our findings.

Descriptive Statistics and Correlations
Descriptive statistics and correlations among study variables
are summarized in Table 1. Univariate skewness was less than

2, and univariate kurtosis was less than 7.0, which indicated
no non-normality in the data (Muthén and Kaplan, 1992;
Curran et al., 1996). Each of the T1 basic psychological needs
satisfaction were positively related to T3 prosocial behavior
and T2 school satisfaction respectively. T1 relatedness needs
satisfaction at school and competence needs satisfaction at school
were negatively related to T3 antisocial behavior, whereas T1
autonomy needs satisfaction at school was not significantly
related to T3 antisocial behavior. T2 school satisfaction was
positively related to T3 prosocial behavior and negatively related
to T3 antisocial behavior.

The Measurement and Structural Models
We conducted a CFA to examine the validity of the measures
used in the current study. The CFA results demonstrated that all
measures had adequate fit.

The Model of Basic Psychological Needs at School
as Direct Predictors of Prosocial Behavior and
Antisocial Behavior
The measurement model consisted of five latent factors (T1
autonomy needs satisfaction at school, T1 relatedness needs
satisfaction at school, T1 competence needs satisfaction at
school, T3 prosocial behavior, T3 antisocial behavior), 28
observed variables, and two controlled variables (gender, age).
A test of the measurement model showed an acceptable fit
to the data: χ2(336) = 1094.04; CFI = 0.93; TLI = 0.92;
SRMR = 0.04; RMSEA = 0.05 (90% CI for the RMSEA is 0.050–
0.057). The measured variables’ loadings were all statistically
significant (p < 0.001) on their latent variables, showing
that the latent variables were adequately measured by their
indicators.

A model considering all the paths revealed an acceptable
fit to the data, χ2(388) = 1156.39; CFI = 0.93; TLI = 0.92;
SRMR = 0.04; RMSEA = 0.05 (90% CI for the RMSEA is
0.046–0.053). Hypothesis 1 predicted that children’s satisfaction
of basic psychological needs at school will directly predict
their prosocial behavior and antisocial behavior. The coefficients
of direct path in Figure 1 showed that T1 satisfaction of
relatedness needs at school and competence needs at school
demonstrated a significantly positive effect on measures of T3
prosocial behavior respectively (β = 0.22, p < 0.001; β = 0.30,
p < 0.001), with 21% of the variance explained for prosocial
behavior. Only T1 satisfaction of relatedness needs at school
demonstrated a significant and negative effect on T3 antisocial
behavior (β = −0.26, p < 0.01), with 12% of the variance
explained for antisocial behavior. T1 satisfaction of autonomy
needs at school was unrelated to T3 prosocial behavior and
T3 antisocial behavior. T1 satisfaction of competence needs at
school was unrelated to T3 antisocial behavior, suggesting that
satisfaction of competence needs at school may be a protective
factor for prosocial behavior but not for antisocial behavior.
Hence, Hypothesis 1 was partly supported. Furthermore,
children’s gender revealed a significant effect on prosocial
behavior, but not on antisocial behavior. However, children’s
age levels showed no significant effect on prosocial or antisocial
behavior.
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TABLE 1 | Descriptive statistics and correlations for the observed variables (N = 801).

Variable M SD Skewness Kurtosis 1 2 3 4 5 6 7

(1) T1 Auto 4.00 1.42 −0.36 −0.91 _

(2) T1 Rela 5.37 0.87 −1.79 3.21 0.27∗∗ _

(3) T1 Comp 5.06 0.89 −1.43 2.05 0.31∗∗ 0.58∗∗ _

(4) T2 SS 5.27 0.82 −1.63 3.03 0.17∗∗ 0.48∗∗ 0.45∗∗ _

(5) T3 Prosocial Behavior 33.84 6.28 −0.94 0.39 0.12∗∗ 0.38∗∗ 0.37∗∗
−0.39∗∗ _

(6) T3 Antisocial Behavior 6.62 2.14 1.90 4.54 −0.05 −0.26∗∗
−0.21∗∗

−0.37∗∗
−0.34∗∗ _

(7) Gender 1.47 0.50 0.14 −2.00 0.05 0.06 0.02 0.01 0.02 −0.25∗∗ _

(8) Age 9.46 0.96 −0.01 −0.90 −0.02 −0.07 −0.03 −0.15∗∗
−0.04 −0.11∗∗

−0.07

Auto = satisfaction of autonomy needs at school; Rela = satisfaction of relatedness needs at school; Comp = satisfaction of competence needs at school; SS = school
satisfaction. ∗p < 0.05, ∗∗p < 0.01, ∗∗∗p < 0.001.

FIGURE 1 | The model of basic psychological needs at school as direct predictors of prosocial and antisocial behavior (Model 1). Auto = satisfaction of autonomy
needs at school; Rela = satisfaction of relatedness needs at school; Comp = satisfaction of competence needs at school; SS = school satisfaction. The numbers
represent the path coefficients of the model; the significant paths are indicated with asterisks, the non-significant paths are represented by dotted lines.
For simplicity, the observed variables are not presented in the figure. ∗p < 0.05, ∗∗p < 0.01, ∗∗∗p < 0.001.

The Mediation Model of Satisfaction of Basic
Psychological Needs at School, School Satisfaction,
Prosocial Behavior, and Antisocial Behavior
The measurement model consisted of six latent factors (T1
autonomy needs satisfaction at school, T1 relatedness needs
satisfaction at school, T1 competence needs satisfaction at
school, T3 prosocial behavior, T3 antisocial behavior, T2 school
satisfaction), 34 observed variables and two controlled variables
(gender, age). A test of the measurement model showed an
acceptable fit to the data: χ2(506) = 1520.29; CFI = 0.92;
TLI = 0.91; SRMR = 0.05; RMSEA = 0.05 (90% CI for the
RMSEA is 0.047–0.053). The measured variables’ loadings were
all statistically significant (p < 0.001) on their latent variables,
showing that the latent variables were adequately measured by
their indicators.

A model considering all the paths revealed an acceptable fit to
the data, χ2(570) = 1596.03; CFI = 0.92; TLI = 0.91; SRMR = 0.05;
RMSEA = 0.05 (90% CI for the RMSEA is 0.045–0.050). The
path coefficients in Figure 2 show that T2 school satisfaction
was predicted by T1 satisfaction of relatedness needs at school
and competence needs at school (β = 0.30, p < 0.001; β = 0.35,
p < 0.001), but not T1 satisfaction of autonomy needs at school
(β = −0.02, p > 0.05), with 35% of the variance explained for
T2 school satisfaction. T1 satisfaction of relatedness needs at
school and competence needs at school as well as T2 school
satisfaction showed significantly positive effects on T3 prosocial
behavior respectively (β = 0.15, p < 0.05; β = 0.20, p < 0.01;
β = 0.25, p < 0.001), but not T1 satisfaction of autonomy needs at
school (β = −0.04, p > 0.05), with a total of 25% of the variance
explained for T3 prosocial behavior. Only T2 school satisfaction
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FIGURE 2 | The simplified mediation model (Model 2). Auto = satisfaction of autonomy needs at school; Rela = satisfaction of relatedness needs at school;
Comp = satisfaction of competence needs at school; SS = school satisfaction. The numbers represent the path coefficients of the model; the significant paths are
indicated with asterisks, the non-significant paths are represented by dotted lines. For simplicity, the observed variables are not presented in the figure. ∗p < 0.05,
∗∗p < 0.01, ∗∗∗p < 0.001.

showed significantly negative effects on T3 antisocial behavior
(β = −0.04, p < 0.001), but not T1 satisfaction of autonomy
needs at school and relatedness needs at school as well as T1
satisfaction of competence needs at school (β = 0.04, p > 0.05;
β = −0.14, p > 0.05; β = 0.04, p > 0.05), with a total of 29% of
the variance explained for T3 antisocial behavior. Furthermore,
children’s gender revealed significant effect on prosocial behavior,
but not on antisocial behavior. However, children’s age levels
showed no significant effect on prosocial or antisocial behavior.

Mediating Effect of School Satisfaction
Hypothesis 2 predicted that children’s school satisfaction
will mediate the relation between three basic psychological
needs satisfaction at school and their prosocial behavior. The
bootstrapping tests (Preacher and Hayes, 2008) confirmed that
the 95% CI around the mediation effect of T2 school satisfaction
in relation to T1 satisfaction of relatedness needs at school
and competence needs at school (95% CI = [0.02, 0.13]; 95%
CI = [0.03, 0.15]) did not contain zero, but the mediation effect of
T2 school satisfaction in relation to T1 satisfaction of autonomy
needs at school (95% CI = [−0.03, 0.01]) contained zero.
These findings indicated that the mediation effect of T2 school
satisfaction in relation to T1 satisfaction of relatedness needs at
school and competence needs at school was significant, whereas
the mediation effect of T2 school satisfaction in relation to T1

satisfaction of autonomy needs at school was not significant.
The magnitudes of the mediating effect of T1 satisfaction of
relatedness needs at school and competence needs at school on
T3 prosocial behavior through T2 school satisfaction were 0.08
and 0.09 (SE = 0.03, p < 0.01; SE = 0.03, p < 0.01), respectively.
Thus, Hypothesis 2 was partly supported.

Hypothesis 3 predicted that children’s school satisfaction
will mediate the relation between the three basic psychological
needs satisfaction at school and their antisocial behavior. The
bootstrapping tests (Preacher and Hayes, 2008) confirmed that
the 95% CI around the mediation effect of T2 school satisfaction
in relation to T1 satisfaction of relatedness needs at school
and competence needs at school (95% CI = [−0.20, −0.05];
95% CI = [−0.26, −0.06]) did not contain zero, whereas the
mediation effect of T2 school satisfaction in relation to T1
satisfaction of autonomy needs at school (95% CI = [−0.02, 0.04])
contained zero. These findings indicated that the mediation
effect of T2 school satisfaction in relation to T1 satisfaction
of relatedness needs at school and competence needs at school
was significant, whereas the mediation effect of T2 school
satisfaction in relation to T1 satisfaction of autonomy needs at
school was not significant. The magnitudes of the mediating
effects of T1 satisfaction of relatedness needs at school and
competence needs at school on T3 antisocial behaviors through
school satisfaction were −0.12 and −0.14 (SE = 0.04, p < 0.01;
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SE = 0.04, p < 0.01) respectively. Therefore, Hypothesis 3 was
partly supported.

DISCUSSION

Using a three-wave longitudinal design, we investigated the
differential direct and indirect predictive effects of the three basic
psychological needs satisfaction at school and school satisfaction
on prosocial and antisocial behavior among elementary school
children. To a certain extent, our study thus provided a more
comprehensive analysis of the directionality relations among
those variables than previous studies that have been limited to
cross-sectional and two-wave longitudinal studies. Consistent
with the BPNT, our findings provided evidence supporting the
perception that the satisfaction of basic psychological needs leads
to more frequent positive social behavior in the school setting.
Furthermore, the demonstration of the significant mediating role
of school satisfaction illustrates the importance of a cognitive
mechanism in the link between psychological needs satisfaction
and social behavior in schools.

Satisfaction of Basic Psychological
Needs at School and Prosocial Behavior
and Antisocial Behavior
The results revealed that among elementary school children,
satisfaction of the three basic needs at school played different
roles in the manifestation of prosocial and antisocial behavior.
Specifically, the T1 satisfaction of relatedness needs at school
and competence needs at school both displayed statistically
significant direct effects on T3 prosocial behavior; however,
the T1 satisfaction of autonomy needs at school displayed
no significant direct effects on T3 prosocial behavior. The T1
satisfaction of relatedness needs at school also displayed direct
effects on T3 antisocial behavior, while neither the T1 satisfaction
of autonomy needs or competence needs at school displayed
significant direct effects on T3 antisocial behavior.

We elaborated on the findings below. First, our findings
suggest the importance of the satisfaction of relatedness and
competence (but not autonomy) needs in facilitating children’s
subsequent prosocial behavior in the school setting. These
findings support the general tenets of the BPNT, which propose
that the satisfaction of basic psychological needs leads to more
adaptive behavioral outcomes and positive social functioning.
Furthermore, the BPNT also theorizes that when a particular
need is satisfied, additional engagement with experiences that
satisfy that need will ensue (Ryan and Deci, 2000). Satisfaction of
relatedness needs at school may thus be important in promoting
children’s prosocial behavior because it increases their sense of
closeness to teachers and peers (Kou and Wang, 2003; Weinstein
and Ryan, 2010; Pavey et al., 2011). Also in line with the
BPNT, satisfaction of competence needs at school may facilitate
children’s later prosocial behavior because it reflects the extent
to which children expect that they have the ability to do a favor
for other people (e.g., teachers and peers in school), which fuels
prosocial behavior demonstrating their actual ability to help

someone (Caprara and Steca, 2005; Weinstein and Ryan, 2010).
This finding is consistent with recent cross-sectional studies
indicating that volunteers who are satisfying their competence
needs show a higher degree of engagement in their volunteer
work (Haivas et al., 2013; Jones et al., 2015).

The finding that differences in the satisfaction of autonomy
needs did not predict later children’s prosocial behavior in
school is consistent with previous research showing the relatively
smaller contribution of autonomy needs relative to relatedness
and competence needs in the prediction of prosocial behavior
(Gagneì, 2003). One possible reason is that individuals might
experience fluctuation in the satisfaction of the three needs, while
different situation of need satisfaction would have different effects
on the outcome variables. Recent studies showed a significant
increase in the satisfaction of autonomy needs from Grades 6
to 9 (Taylor et al., 2010). Furthermore, a longitudinal study
revealed that adolescents in trajectories characterized by high
psychological needs satisfaction evidenced the highest levels
of social, academic, and personal–emotional adjustment at the
end of high school (Ratelle and Duchesne, 2014). In addition,
researchers have pointed out that a non-significant correlation
between the needs for autonomy and prosocial behavior with
a negative parameter estimate approaching significance may
indicate suppression effects (Maassen and Bakker, 2001; Morgan,
2016), which means that although the satisfaction of autonomy
needs at school did not directly influence children’s prosocial
behavior, it still could influence prosocial behavior through
potential mediators (MacKinnon, 2008; Quoidbach et al., 2010;
Wen and Ye, 2014; Morgan, 2016). This possibility may offer
another explanation for our findings.

Second, our findings revealed that the satisfaction of
relatedness needs, but not competence or autonomy needs
at school, significantly predicted antisocial behavior in the
longitudinal study, indicating that children whose relatedness
needs remain relatively unsatisfied would display more antisocial
behavior in school. Our finding is supported by a longitudinal
study, which showed that poor relationships with peers and
teachers led to more serious forms of antisocial behavior in
elementary school (Snyder et al., 2005).

Our findings regarding the needs for autonomy at school
and competence at school may indicate that differences in
the satisfaction of these needs may indeed not relate to later
antisocial behavior. However, the findings may also reflect the
suppression effects. For example, researchers have revealed that
antisocial tendencies may emerge in children experiencing low
autonomy support and maltreatment through disruptions to
a child’s behavioral control systems (Thibodeau et al., 2015).
Moreover, our finding about the lack of a relation between
the needs for competence at school and antisocial behavior by
a longitudinal design is supported by a cross-sectional study
showing that athletes’ satisfaction of competence needs had an
inverse relation with antisocial behavior, although there was no
significant direct influence on antisocial behavior (Hodge and
Gucciardi, 2015). Such findings suggest that suppression effects
may be involved in the thwarting of competence needs at school
and antisocial behavior. Theoretically, the BPNT hypothesizes
that if individuals are unable to obtain basic need satisfaction,
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they are likely to engage in activities that satisfy less authentic,
substitute needs, which may operate as mediators as well (Deci
and Ryan, 2011). Based on the BPNT, further research may be
beneficial to clarify the possible complex relations among these
variables.

The Mediation Effect of School
Satisfaction
The hypothesized mediation effects of school satisfaction in the
association between satisfaction of basic psychological needs
at school and prosocial and antisocial behavior were partially
supported in our longitudinal study. Specifically, both the T1
satisfaction of relatedness needs at school and competence needs
at school displayed indirect effects on T3 prosocial and antisocial
behavior via T2 school satisfaction whereas the T1 satisfaction of
autonomy needs at school failed to have indirect effects on T3
prosocial or antisocial behavior via T2 school satisfaction.

First, that school satisfaction mediated the relation between
satisfaction of relatedness need at school and competence needs
at school and prosocial behavior among children suggested that
children who feel connected to their teachers and peers and
feel competent in their capabilities in school tend to be more
content with their school lives, and in turn express more prosocial
behavior later. Our findings are in line with the self-system
process model, which theorizes that individuals actively appraise
needs satisfaction across environments, and when needs are
satisfied within particular contexts such as school, engagement
occurs in affect, behavior, and cognition (Connell and Wellborn,
1991). Our findings are also consistent with studies showing
that children whose relatedness needs and competence needs are
satisfied tended to report positive perceptions of school (Cock
and Halvari, 1999; Osterman, 2000; Verkuyten and Thijs, 2002).
Thus, our study extended the existing literature of prosocial
behavior and satisfaction by identifying school satisfaction as a
key cognitive mediator in the relations between the satisfaction
of relatedness and competence needs and children’s prosocial
behavior in school.

Second, our study also supported the expectation that school
satisfaction would mediate the relations between relatedness
needs satisfaction at school and competence needs satisfaction
at school, and elementary school children’s antisocial behavior.
In agreement with previous research showing that positive
youth development enabled students’ positively affective and
cognitive evaluations of school context and then reduced
their misbehavior (Sun, 2016), our study found that school
satisfaction was a potential protective psychological strength that
could be increased by the satisfaction of basic psychological
needs at school, subsequently alleviating children’s antisocial
behavior, similar to the function of life satisfaction (Suldo
and Huebner, 2004). Our results also extended the existing
literature of antisocial behavior and satisfaction by demonstrating
that school satisfaction played a stronger role in preventing
children’s antisocial behavior in school through influencing the
relations among satisfaction of relatedness needs at school and
competence needs at school, and antisocial behavior. In total,
our results reveal an important mediation mechanism between
need satisfaction and later social behavior in school by using

longitudinal research design, supporting the critical role of school
satisfaction in influencing children’s adaptive social behavior in
school. We also found differences in the predictors of prosocial
and antisocial behavior, showing more important roles for the
needs for relatedness and competence in the development of
prosocial behavior along with the more important role of the need
for relatedness in the development of antisocial behavior.

However, we found that school satisfaction failed to mediate
the relation between satisfaction of autonomy needs at school
and prosocial or antisocial behavior. Our results revealed that
the satisfaction of autonomy needs may, directly or indirectly,
play a relatively less important role in influencing social behavior
among elementary school-age children. In a previous study,
life satisfaction was also found to be unrelated to prosocial
behavior (Anderson, 2013), while the need for autonomy was also
discovered to be unrelated to prosocial behavior (Morgan, 2016),
which partially supports our findings. In addition, it is possible
that autonomy needs satisfaction at school, in concert with
the other two basic psychological needs satisfaction at school,
is required to promote prosocial action and reduce antisocial
behavior. Although the constructs are distinguishable, there is
overlap among them (Boezeman and Ellemers, 2009; Haivas
et al., 2013). Although in theory it may be possible for one
need to be satisfied while one or the other two needs is not, in
reality it may be likely that the satisfaction of one need arises in
conjunction with the satisfaction of one or the other two needs.
Such a possibility may offer another explanation for our findings.
Further research that examines methods of activating the three
needs in unison could complement our study.

Limitations and Future Research
Our study had limitations that should be acknowledged. First, our
study did not control for baseline levels of prosocial or antisocial
behavior, limiting the determination of causal relationships
among the variables. Multi-wave studies that assess key variables
at each wave are thus needed. Second, our study was limited to the
use of self-report measures. Further research should complement
multiple sources of data to minimize common method bias, for
example, collecting the reports of students’ important informants,
such as teachers and peers. Third, we also found significant
gender effect on prosocial behavior, but not on antisocial behavior
in two models. The gender effect shows that boys were expected
to exhibit higher levels of prosocial behavior than girls, which
offers more evidence regarding the equivocal findings on gender
differences in the past (Eisenberg and Fabes, 1998; de Guzman
et al., 2005). Because children might underreport sensitive
personal information, such as the frequency and severity of
one’s antisocial behavior, the effects of social desirability should
be taken into consideration. Fourth, we conducted our study
with Chinese children. Therefore, our results may not extend
to students from other cultural backgrounds. Future research
should test the model among students from other cultures, such
as more individualistic cultures.

Implications
Our study has important practical implications for school
professionals in elementary school settings. Despite the
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youthfulness of elementary school children, it is not too early
for school professionals to incorporate into the curriculum
empirically-based assessment methods and prevention and
intervention programs that focus on social behavior. Given that
both needs for relatedness and competence related to school
satisfaction and one or more aspects of social behavior, the
most effective efforts likely will address both social behavior
and school satisfaction in school. Examples of such programs
(e.g., Positive Behaviors Supports) can be found in previous
studies (Lewis et al., 2002; Hawken, 2014). First, similarly,
programs involving positive psychological needs supports could
be implemented in schools to provide sufficient opportunities
for satisfying children’s needs for relatedness and competence at
school (Zhang et al., 2011). Then, schools could identify clear
and brief behavioral expectations, encourage the appropriate
behaviors, and provide appropriate supports. Finally, creating
an inviting, developmentally appropriate school environment is
essential for enhancing students’ satisfaction with school (Baker
et al., 2003). Thus, educators and psychologists can gain some
insight from this study for improving young children’s school
environments through the identification of key antecedents of
their social behavior, including the presence of prosocial behavior
and the absence of antisocial behavior.

AUTHOR CONTRIBUTIONS

LT: analyzed and interpreted the data; prepared the draft
and the contributing authors (XZ and EH) reviewed it
critically and gave important intellectual content. LT and
XZ: participated in the acquisition of data. All the authors
worked for the final approval of the version to be published;
accountable for all the aspects of the work in ensuring
that questions related to the accuracy or integrity of any
part of the work are appropriately investigated and resolved;
substantially contributed to the conception and the design of the
work.

FUNDING

This work was supported by Humanities Social Sciences
Research Planning Foundation from Ministry of Education,
2015 (No. 15YJA190003), “12th Five-Year” Plan of Philosophy
and Social Science Development in Guangdong Province, 2015
(No. GDCXL01), MOE Project of Key Research Institute
of Humanities and Social Sciences at Universities, 2016
(No. 16JJD190002).

REFERENCES
Afolabi, A., Akinlabi, O., and Bilgili, E. (2014). Impact of process parameters on

the breakage kinetics of poorly water-soluble drugs during wet stirred media
milling: a microhydrodynamic view. Eur. J. Pharm. Sci. 51, 75–86. doi: 10.1016/
j.ejps.2013.09.002

Anderson, C. W. (2013). Rebuilding the News: Metropolitan Journalism in the
Digital Age. Philadelphia, PA: Temple University.

Baker, J. A., Dilly, L. J., Aupperlee, J. L., and Patil, S. A. (2003). The development
context of school satisfaction: schools as psychologically healthy environments.
Sch. Psychol. Q. 18, 206–221. doi: 10.1521/scpq.18.2.206.21861 doi: 10.1521/
scpq.18.2.206.21861

Batson, C. D. (1998). Prosocial behavior and altruism. Handb. Soc. Psychol. 4,
282–316.

Boezeman, E. J., and Ellemers, N. (2009). Intrinsic need satisfaction and
the job attitudes of volunteers versus employees working in a charitable
volunteer organization. J. Occup. Organ. Psychol. 82, 897–914. doi: 10.1348/
096317908X383742

Brajša-Žganec, A., and Hanzec, I. (2014). Social development of preschool children
in Croatia: contributions of child temperament, maternal life satisfaction and
rearing practices. J. Child Fam. Stud. 23, 105–117. doi: 10.1007/s10826-012-
9696-8

Byrne, B. M. (2013). Structural Equation Modeling with Mplus:
Basic Concepts, Applications, and Programming. Abingdon:
Routledge.

Caprara, G. V., and Steca, P. (2005). Self-efficacy beliefs as determinants of
prosocial behavior conducive to life satisfaction across ages. J. Soc. Clin. Psychol.
24, 191–217. doi: 10.1521/jscp.24.2.191.62271

Carlo, G. (2006). “Care-based and altruistically-based morality,” in Handbook of
Moral Development, eds M. Killen and J. G. Smetana (Mahwah, NJ: Lawrence
Erlbaum), 551–579.

Chen, J. (2008). The Effect of Parent-child Communication Characteristics on the
Social Behavior of Left-behind Children Abroad. Doctoral dissertation, Fujian
Normal University, Fujian.

Cock, D., and Halvari, H. (1999). Relations among achievement motives,
autonomy, performance in mathematics, and satisfaction of pupils in
elementary school. Psychol. Rep. 84, 983–997. doi: 10.2466/pr0.1999.84.
3.983

Cohen, M. A., and Piquero, A. R. (2009). New evidence on the monetary value of
saving a high risk youth. J. Quant. Criminol. 25, 25–49. doi: 10.1007/s10940-
008-9057-3

Connell, J. P., and Wellborn, J. G. (1991). “Competence, autonomy and relatedness:
a motivational analysis of self-system processes,” in Proceedings of the Minnesota
Symposium on Child Psychology: Self Processes in Development, Vol. 23, eds
M. Gunnar and L. A. Sroufe (Chicago, IL: University of Chicago Press),
43–77.

Crowley, S. L., and Merrell, K. W. (2003). The structure of the school social
behavior scales: a confirmatory factor analysis. Assess. Eff. Interv. 28, 41–55.
doi: 10.1177/073724770302800205

Curran, P. J., West, S. G., and Finch, J. F. (1996). The robustness of test statistics to
nonnormality and specification error in confirmatory factor analysis. Psychol.
Methods 1, 16–29. doi: 10.1037/1082-989X.1.1.16

de Guzman, M. R. T., Pope-Edwards, C., and Carlo, G. (2005). Prosocial behaviors
in context: a study of the Gikuyu children of Ngecha, Kenya. J. Appl. Dev.
Psychol. 26, 542–558. doi: 10.1016/j.appdev.2005.06.006

Deci, E. L., and Ryan, R. M. (1985). The general causality orientations scale:
self-determination in personality. J. Res. Pers. 19, 109–134. doi: 10.1016/0092-
6566(85)90023-6

Deci, E. L., and Ryan, R. M. (2000). The “what” and “why” of goal pursuits:
human needs and the self-determination of behavior. Psychol. Inq. 11, 227–268.
doi: 10.1207/S15327965PLI1104_01

Deci, E. L., and Ryan, R. M. (2011). Levels of analysis, regnant causes of behavior
and well-being: the role of psychological needs. Psychol. Inq. 22, 17–22.
doi: 10.1080/1047840X.2011.545978

Deci, E. L., and Vansteenkiste, M. (2004). Self-determination theory and basic need
satisfaction: understanding human development in positive psychology. Ric.
Psicol. 27, 23–40.

Diener, E., and Diener, M. (1995). “Cross-cultural correlates of life satisfaction and
self-esteem,” in Culture and Well-being, ed. E. Diener (Dordrecht: Springer),
71–91. doi: 10.1037/0022-3514.68.4.653

Dodge, K. A., Greenberg, M. T., and Malone, P. S. (2008). Testing an
idealized dynamic cascade model of the development of serious violence
in adolescence. Child Dev. 79, 1907–1927. doi: 10.1111/j.1467-8624.2008.
01233.x

Dong, Q., and Lin, C. D. (2011). The Psycho-developmental Characteristics of
Children and Adolescents in Contemporary China. Beijing: Science Press.

Frontiers in Psychology | www.frontiersin.org 11 April 2018 | Volume 9 | Article 548

https://doi.org/10.1016/j.ejps.2013.09.002
https://doi.org/10.1016/j.ejps.2013.09.002
https://doi.org/10.1521/scpq.18.2.206.21861
https://doi.org/10.1521/scpq.18.2.206.21861
https://doi.org/10.1521/scpq.18.2.206.21861
https://doi.org/10.1348/096317908X383742
https://doi.org/10.1348/096317908X383742
https://doi.org/10.1007/s10826-012-9696-8
https://doi.org/10.1007/s10826-012-9696-8
https://doi.org/10.1521/jscp.24.2.191.62271
https://doi.org/10.2466/pr0.1999.84.3.983
https://doi.org/10.2466/pr0.1999.84.3.983
https://doi.org/10.1007/s10940-008-9057-3
https://doi.org/10.1007/s10940-008-9057-3
https://doi.org/10.1177/073724770302800205
https://doi.org/10.1037/1082-989X.1.1.16
https://doi.org/10.1016/j.appdev.2005.06.006
https://doi.org/10.1016/0092-6566(85)90023-6
https://doi.org/10.1016/0092-6566(85)90023-6
https://doi.org/10.1207/S15327965PLI1104_01
https://doi.org/10.1080/1047840X.2011.545978
https://doi.org/10.1037/0022-3514.68.4.653
https://doi.org/10.1111/j.1467-8624.2008.01233.x
https://doi.org/10.1111/j.1467-8624.2008.01233.x
https://www.frontiersin.org/journals/psychology/
https://www.frontiersin.org/
https://www.frontiersin.org/journals/psychology#articles


fpsyg-09-00548 April 13, 2018 Time: 14:54 # 12

Tian et al. SBPNS, Prosocial and Antisocial Behaviors

Eisenberg, N., and Fabes, R. A. (1998). “Prosocial development,” in Handbook
of Child Psychology: Social, Emotion and Personality Development, Vol.
3, 5th Edn, eds W. Damon and N. Eisenberg (Hoboken, NJ: Wiley),
701–708.

Finkelstein, M. A., Penner, L. A., and Brannick, M. T. (2005). Motive, role identity,
and prosocial personality as predictors of volunteer activity. Soc. Behav. Pers.
33, 403–418. doi: 10.2224/sbp.2005.33.4.403

Fletcher, A., Bonell, C., and Hargreaves, J. (2008). School effects on young people’s
drug use: a systematic review of intervention and observational studies. J.
Adolesc. Health 42, 209–220. doi: 10.1016/j.jadohealth.2007.09.020

Gagneì, M. (2003). Autonomy support and need satisfaction in the motivation
and well-being of gymnasts. J. Appl. Sport Psychol. 15, 372–390. doi: 10.1080/
10413200390238031

Gebauer, J. E., Riketta, M., Broemer, P., and Maio, G. R. (2008). Pleasure and
pressure based prosocial motivation: divergent relations to subjective well-
being. J. Res. Pers. 42, 399–420. doi: 10.1016/j.jrp.2007.07.002

Graham, J. W. (2009). Missing data analysis: making it work in the real world.
Annu. Rev. Psychol. 60, 549–576. doi: 10.1146/annurev.psych.58.110405.085530

Grant, A. M. (2008). Does intrinsic motivation fuel the prosocial fire? Motivational
synergy in predicting persistence, performance, and productivity. J. Appl.
Psychol. 93, 48–58. doi: 10.1037/0021-9010.93.1.48

Haivas, S., Hofmans, J., and Pepermans, R. (2013). Volunteer engagement and
intention to quit from a self-determination theory perspective. J. Appl. Soc.
Psychol. 43, 1869–1880. doi: 10.1111/jasp.12149

Haranin, E. C., Huebner, E. S., and Suldo, S. M. (2007). Predictive and incremental
validity of global and domain-based adolescent life satisfaction reports.
J. Psychoeduc. Assess. 25, 127–138. doi: 10.1177/0734282906295620

Hawken, L. S. (2014). Positive Behavior Supports. Encyclopedia of Special
Education. Hoboken, NJ: John Wiley & Sons, Inc. doi: 10.1080/1070551990954
0118

Hodge, K., and Gucciardi, D. F. (2015). Antisocial and prosocial behavior in
sport: the role of motivational climate, basic psychological needs, and moral
disengagement. J. Sport Exerc. Psychol. 37, 257–273. doi: 10.1123/jsep.2014-
0225

Hu, L. T., and Bentler, P. M. (1999). Cutoff criteria for fit indexes in covariance
structure analysis: conventional criteria versus new alternatives. Struct. Equ.
Modeling 6, 1–55. doi: 10.1080/10705519909540118

Jones, M. L., Forner, V., Parrish, D. R., Eidenfalk, T. J., Kiridena, S., Popov, N.,
et al. (2015). Improving the retention of volunteers through the satisfaction of
basic psychological needs. Paper Presented at the 2015 International Business
Conference, New York City, NY.

Jöreskog, K. G., and Sörbom, D. (1996). LISREL 8: User’s Reference Guide. Skokie,
IL: Scientific Software International.

Kaplan, D. (2000). Structural Equation Modeling: Foundations and Extensions, Vol.
10. Thousand Oaks, CA: Sage Publications. doi: 10.1016/j.comppsych.2017.
04.007

Kavussanu, M., and Boardley, I. D. (2009). The prosocial and antisocial behavior in
sport scale. J. Sport Exerc. Psychol. 31, 97–117. doi: 10.1037/t33475-000

Kerekes, N., Falk, Ö., Brändström, S., Anckarsäter, H., Råstam, M., and
Hofvander, B. (2017). The protective effect of character maturity in child
aggressive antisocial behavior. Compr. Psychiatry 76, 129–137. doi: 10.1016/j.
comppsych.2017.04.007

Kim, S., Kochanska, G., Boldt, L. J., Nordling, J. K., and O’Bleness, J. J. (2014).
Developmental trajectory from early responses to transgressions to future
antisocial behavior: evidence for the role of the parent-child relationship
from two longitudinal studies. Dev. Psychopathol. 26, 93–109. doi: 10.1017/
S0954579413000850

Kou, Y., and Wang, L. (2003). Prosocial behavior of children and intervention.
Psychol. Dev. Educ. 19, 86–91. doi: 10.16187/j.cnki.issn1001-4918.2003.
04.017

Lewis, T. J., Powers, L. J., Kelk, M. J., and Newcomer, L. L. (2002). Reducing
problem behaviors on the playground: an investigation of the application of
school wide positive behavior supports. Psychol. Sch. 39, 181–190. doi: 10.1002/
pits.10029

Li, F. (2009). Development of Primary School Upper Grade Students’ Prosocial
Behaviors Questionnaire in Inner Mongolia and the Relationship with Their Self-
esteem. Master’s thesis, Zhejiang Normal University, Zhejiang. doi: 10.1016/j.
jsp.2006.10.001

Loukas, A., and Murphy, J. L. (2007). Middle school student perceptions of school
climate: examining protective functions on subsequent adjustment problems.
J. Sch. Psychol. 45, 293–309. doi: 10.1016/j.jsp.2006.10.001

Maassen, G. H., and Bakker, A. B. (2001). Suppressor variables in path models:
definitions and interpretations. Sociol. Methods Res. 30, 241–270. doi: 10.1177/
0049124101030002004

MacDonald, J. M., Piquero, A. R., Valois, R. F., and Zullig, K. J. (2005). The
relationship between life satisfaction, risk-taking behaviors, and youth violence.
J. Interpers. Violence 20, 1495–1518. doi: 10.1177/0886260505278718

MacKinnon, D. P. (2008). Introduction to Statistical Mediation Analysis. Abingdon:
Routledge. doi: 10.1037/1082-989X.9.3.275

Marsh, H. W., Wen, Z., and Hau, K. T. (2004). Structural equation models of
latent interactions: evaluation of alternative estimation strategies and indicator
construction. Psychol. Methods 9, 275–300. doi: 10.1037/1082-989X.9.3.275

Martin, K. M., and Huebner, E. S. (2007). Peer victimization and prosocial
experiences and emotional well-being of middle school students. Psychol. Sch.
44, 199–208. doi: 10.1002/pits.20216

McKnight, C. G., Huebner, E. S., and Suldo, S. (2002). Relationships among
stressful life events, temperament, problem behavior, and global life satisfaction
in adolescents. Psychol. Sch. 39, 677–687. doi: 10.1002/pits.10062

Milyavskaya, M., and Koestner, R. (2011). Psychological needs, motivation, and
well-being: a test of self-determination theory across multiple domains. Pers.
Individ. Dif. 50, 387–391. doi: 10.1016/j.paid.2010.10.029

Moffitt, T. E. (1993). Adolescence-limited and life-course-persistent antisocial
behavior: a developmental taxonomy. Psychol. Rev. 100, 674–701. doi: 10.1037/
0033-295X.100.4.674

Moffitt, T. E., Caspi, A., Harrington, H., and Milne, B. J. (2002). Males on the life-
course-persistent and adolescence-limited antisocial pathways: follow-up at age
26 years. Dev. Psychopathol. 14, 179–207. doi: 10.1017/S0954579402001104

Morgan, L. G. F. (2016). Professional Caregiving and Prosocial Behaviour: An
Exploration within Self-determination Theory and Beyond. Doctoral thesis,
University of Sussex, East Sussex. doi: 10.1111/j.2044-8317.1992.tb00975.x

Muthén, B., and Kaplan, D. (1992). A comparison of some methodologies for the
factor analysis of non-normal Likert variables: a note on the size of the model.
Br. J. Math. Stat. Psychol. 45, 19–30. doi: 10.1111/j.2044-8317.1992.tb00975.x

Muthén, L. K., and Muthén, B. O. (2012). Mplus User’s Guide, 7th Edn. Los Angeles,
CA: Muthén & Muthén.

Norusis, M. (2008). SPSS 16.0 Statistical Procedures Companion. Upper Saddle
River, NJ: Prentice Hall Press. doi: 10.1017/S0954579412000326

Odgers, C. L., Caspi, A., Russell, M. A., Sampson, R. J., Arseneault, L., and Moffitt,
T. E. (2012). Supportive parenting mediates neighborhood socioeconomic
disparities in children’s antisocial behavior from ages 5 to 12. Dev. Psychopathol.
24, 705–721. doi: 10.1017/S0954579412000326

Osterman, K. F. (2000). Students’ need for belonging in the school community. Rev.
Educ. Res. 70, 323–367. doi: 10.3102/00346543070003323

Pagani, L. S., Lévesque-Seck, F., Archambault, I., and Janosz, M. (2017).
Prospective longitudinal associations between household smoke exposure in
early childhood and antisocial behavior at age 12. Indoor Air 27, 622–630.
doi: 10.1111/ina.12353

Pagani, L. S., Vitaro, F., Tremblay, R. E., McDuff, P., Japel, C., and Larose, S. (2008).
When predictions fail: the case of unexpected pathways toward high school
dropout. J. Soc. Issues 64, 175–194. doi: 10.1111/j.1540-4560.2008.00554.x

Patterson, G. R., DeBaryshe, B. D., and Ramsey, E. (1989). A Developmental
Perspective on Antisocial Behavior, Vol. 44. Washington, DC: American
Psychological Association. doi: 10.1177/0146167211405994

Pavey, L., Greitemeyer, T., and Sparks, P. (2011). Highlighting relatedness
promotes prosocial motives and behavior. Pers. Soc. Psychol. Bull. 37, 905–917.
doi: 10.1177/0146167211405994

Pears, K. C., Kim, H. K., and Fisher, P. A. (2016). Decreasing risk factors for later
alcohol use and antisocial behaviors in children in foster care by increasing
early promotive factors. Child. Youth Serv. Rev. 65, 156–165. doi: 10.1016/j.
childyouth.2016.04.005

Penner, L. A., Dovidio, J. F., Piliavin, J. A., and Schroeder, D. A. (2005). Prosocial
behavior: multilevel perspectives. Annu. Rev. Psychol. 56, 365–392. doi: 10.1146/
annurev.psych.56.091103.070141

Podsakoff, P. M., and Organ, D. W. (1986). Self-reports in organizational
research: problems and prospects. J. Manag. 12, 531–544. doi: 10.1177/
014920638601200408

Frontiers in Psychology | www.frontiersin.org 12 April 2018 | Volume 9 | Article 548

https://doi.org/10.2224/sbp.2005.33.4.403
https://doi.org/10.1016/j.jadohealth.2007.09.020
https://doi.org/10.1080/10413200390238031
https://doi.org/10.1080/10413200390238031
https://doi.org/10.1016/j.jrp.2007.07.002
https://doi.org/10.1146/annurev.psych.58.110405.085530
https://doi.org/10.1037/0021-9010.93.1.48
https://doi.org/10.1111/jasp.12149
https://doi.org/10.1177/0734282906295620
https://doi.org/10.1080/10705519909540118
https://doi.org/10.1080/10705519909540118
https://doi.org/10.1123/jsep.2014-0225
https://doi.org/10.1123/jsep.2014-0225
https://doi.org/10.1080/10705519909540118
https://doi.org/10.1016/j.comppsych.2017.04.007
https://doi.org/10.1016/j.comppsych.2017.04.007
https://doi.org/10.1037/t33475-000
https://doi.org/10.1016/j.comppsych.2017.04.007
https://doi.org/10.1016/j.comppsych.2017.04.007
https://doi.org/10.1017/S0954579413000850
https://doi.org/10.1017/S0954579413000850
https://doi.org/10.16187/j.cnki.issn1001-4918.2003.04.017
https://doi.org/10.16187/j.cnki.issn1001-4918.2003.04.017
https://doi.org/10.1002/pits.10029
https://doi.org/10.1002/pits.10029
https://doi.org/10.1016/j.jsp.2006.10.001
https://doi.org/10.1016/j.jsp.2006.10.001
https://doi.org/10.1016/j.jsp.2006.10.001
https://doi.org/10.1177/0049124101030002004
https://doi.org/10.1177/0049124101030002004
https://doi.org/10.1177/0886260505278718
https://doi.org/10.1037/1082-989X.9.3.275
https://doi.org/10.1037/1082-989X.9.3.275
https://doi.org/10.1002/pits.20216
https://doi.org/10.1002/pits.10062
https://doi.org/10.1016/j.paid.2010.10.029
https://doi.org/10.1037/0033-295X.100.4.674
https://doi.org/10.1037/0033-295X.100.4.674
https://doi.org/10.1017/S0954579402001104
https://doi.org/10.1111/j.2044-8317.1992.tb00975.x
https://doi.org/10.1111/j.2044-8317.1992.tb00975.x
https://doi.org/10.1017/S0954579412000326
https://doi.org/10.1017/S0954579412000326
https://doi.org/10.3102/00346543070003323
https://doi.org/10.1111/ina.12353
https://doi.org/10.1111/j.1540-4560.2008.00554.x
https://doi.org/10.1177/0146167211405994
https://doi.org/10.1177/0146167211405994
https://doi.org/10.1016/j.childyouth.2016.04.005
https://doi.org/10.1016/j.childyouth.2016.04.005
https://doi.org/10.1146/annurev.psych.56.091103.070141
https://doi.org/10.1146/annurev.psych.56.091103.070141
https://doi.org/10.1177/014920638601200408
https://doi.org/10.1177/014920638601200408
https://www.frontiersin.org/journals/psychology/
https://www.frontiersin.org/
https://www.frontiersin.org/journals/psychology#articles


fpsyg-09-00548 April 13, 2018 Time: 14:54 # 13

Tian et al. SBPNS, Prosocial and Antisocial Behaviors

Preacher, K. J., and Hayes, A. F. (2008). Asymptotic and resampling strategies for
assessing and comparing indirect effects in multiple mediator models. Behav.
Res. Methods 40, 879–891. doi: 10.3758/BRM.40.3.879

Quoidbach, J., Dunn, E. W., Petrides, K. V., and Mikolajczak, M. (2010). Money
giveth, money taketh away: the dual effect of wealth on happiness. Psychol. Sci.
21, 759–763. doi: 10.1177/0956797610371963

Raimundo, R., Carapito, E., Pereira, A. I., Pinto, A. M., Lima, M. L., and
Ribeiro, M. T. (2012). School social behavior scales: an adaptation study of the
Portuguese version of the social competence scale from SSBS-2. Span. J. Psychol.
15, 1473–1484. doi: 10.5209/rev_SJOP.2012.v15.n3.39431

Ratelle, C. F., and Duchesne, S. (2014). Trajectories of psychological need
satisfaction from early to late adolescence as a predictor of adjustment in school.
Contemp. Educ. Psychol. 39, 388–400. doi: 10.1016/j.cedpsych.2014.09.003

Ryan, R. M., and Deci, E. L. (2000). The darker and brighter sides of human
existence: basic psychological needs as a unifying concept. Psychol. Inq. 11,
319–338. doi: 10.1207/S15327965PLI1104_03

Ryan, R. M., and Deci, E. L. (eds). (2004). “Overview of self-determination theory:
an organismic dialectical perspective,” in Handbook of Self-determination
Research (Rochester, NY: University of Rochester Press), 3–33.

Saris, W. E. (1982). “Different questions, different variables,” in A Second
Generation of Multivariate Analysis, Vol. 2, ed. C. Fornell (New York, NY:
Praeger), 78–95.

Sellström, E., and Bremberg, S. (2006). Is there a “school effect” on pupil outcomes?
A review of multilevel studies. J. Epidemiol. Community Health 60, 149–155.
doi: 10.1136/jech.2005.036707

Schroeder, D. A., Penner, L. A., Dovidio, J. F., and Piliavin, J. A. (1995). The
Psychology of Helping and Altruism: Problems and Puzzles. New York City, NY:
McGraw-Hill. doi: 10.1037//0012-1649.37.3.321

Shields, A., Ryan, R. M., and Cicchetti, D. (2001). Narrative representations of
caregivers and emotion dysregulation as predictors of maltreated children’s
rejection by peers. Dev. Psychol. 37, 321–337. doi: 10.1037//0012-1649.37.
3.321

Shin, D. C., and Johnson, D. M. (1978). Avowed happiness as an overall assessment
of the quality of life. Soc. Indic. Res. 5, 475–492. doi: 10.1007/BF00352944

Snyder, J., Bank, L., and Burraston, B. (2005). The consequences of antisocial
behavior in older male siblings for younger brothers and sisters. J. Fam. Psychol.
19, 643–653. doi: 10.1037/0893-3200.19.4.643

Sobus, M. S. (1995). Mandating community service: psychological implications of
requiring prosocial behavior. Law Psychol. Rev. 19, 153–182.
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