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Abstract: School physical education (PE) as an important social context can promote adolescents’
physical health and contributes to their mental health. Guided by the self-determination health
behavior model, the study aimed to examine a structural mediation model to investigate the
relationships among perceived need support from PE teachers, psychological need satisfaction, and
adolescents’ health-related outcomes. Participants were 300 adolescents (Mage = 14.48; 50.3% girls)
recruited from five middle schools in Shanghai, China. They completed previously validated
questionnaires assessing their perceived need support from PE teachers, psychological need
satisfaction, leisure time physical activity (LTPA), and health-related quality of life (HRQOL).
The hypothesized model demonstrated a good fit (χ2/df = 3.4, p < 0.01; Root Mean Square Error
of Approximation (RMSEA) = 0.09; Standardized Root Mean Square Residual (SRMR) = 0.06;
Bentler–Bonett Nonnormed Fit Index (NFI)= 0.92; Comparative Fit Index (CFI) = 0.94; 90% Confidence
Interval (CI) [0.07, 0.11]). The findings indicated that three basic psychological needs can be satisfied
by perceived need support from PE teachers, and psychological need satisfaction was positively
associated with health-related outcomes such as LTPA and HRQOL. In addition, psychological
need satisfaction mediated the relationship between perceived need support from PE teachers and
health-related outcomes such as LTPA and HRQOL in the present study. The findings supported
the theoretical tenets of the self-determination health behavior model and its generalizability among
Chinese adolescent students.

Keywords: self-determination theory; basic psychological needs; physical activity; health-related
quality of life; adolescents

1. Introduction

It is well documented that moderate-to-vigorous physical activity (MVPA) is associated with
physical and psychological health benefits [1]. According to the 2018 Physical Activity Guidelines,
adolescents should engage in at least 60 min of MVPA daily [2]. In fact, among Chinese adolescents,
only 29.9% of them engage in the recommended 60 min MVPA per day, more than half of them involve
in screen-based entertainments (e.g., playing video or computer games) for three or more hours per
day [3,4]. In addition, research noted that the prevalence of physical inactivity and sedentary behaviors

Int. J. Environ. Res. Public Health 2020, 17, 104; doi:10.3390/ijerph17010104 www.mdpi.com/journal/ijerph

http://www.mdpi.com/journal/ijerph
http://www.mdpi.com
https://orcid.org/0000-0002-3968-453X
https://orcid.org/0000-0003-2390-7564
http://dx.doi.org/10.3390/ijerph17010104
http://www.mdpi.com/journal/ijerph
https://www.mdpi.com/1660-4601/17/1/104?type=check_update&version=2


Int. J. Environ. Res. Public Health 2020, 17, 104 2 of 11

increased with age during adolescence, and obesity in this population had tripled in the past three
decades among Chinese adolescents [5,6].

Given that adolescence is a critical period for establishing an independent healthy lifestyle, the
prevalence of physical inactivity and related health problems should be addressed [7]. School physical
education (PE) as an important social context not only promotes adolescents’ physically active lifestyle
but can also enhance other health outcomes, such as improving their health-related quality of life
(HRQOL) [8–10]. To promote and maintain a physically active lifestyle among school-aged adolescents,
it is essential to identify the relationships between social environmental factors, psychological factors,
and health-related outcomes [11]. According to self-determination theory (SDT), health-related
behaviors can be promoted by satisfying individuals’ basic psychological needs by creating a
need-supportive social environment [12].

As a general theory of motivation, SDT has been highlighted as the relevant psychological energy to
initiating and maintaining new health-related behaviors [12]. When three basic psychological needs are
satisfied in a given domain, the individuals will move toward more autonomous self-regulation around
the behaviors and self-determined motivation. SDT has also shown that need-supportive environments
(such as the degree of autonomy support, competence support, and relatedness support) are more
likely to motivate an individual to self-regulate and initiate new health-related behaviors [13,14].
Recently, SDT has been used in studies of health context addressing health behavior change, healthcare
environment, and interventions [15,16]. The self-determination health behavior model has been
well-established and used to explicate how SDT constructs interrelate and predict indices of mental
and physical health [13].

According to the self-determination health behavior model, three basic psychological needs
(i.e., autonomy, competence, and relatedness) are central concepts that explain the process of
internalization and integration of health behavior change. The concept of autonomy reflects the
feeling of being the origin of one’s own behaviors. Competence is described as the feeling of achieving
desired outcomes, and relatedness is defined as the feeling of being understood and cared for by others.
Once these three basic psychological needs are satisfied in a given domain context, the individuals will
move toward more autonomous self-regulation to foster optimal physical, psychological, and social
functioning [12,17].

The self-determination health behavior model suggests the contextual-level social environmental
factors (autonomy supportive climate, personality differences in autonomy, and extrinsic life aspirations)
that may be the essential nutriments to optimize three basic psychological needs. In the context of
PE, some intervention research suggested that the PE teacher–student relationship as an influential
medium and vehicle of change, and PE teachers’ interpersonal style for specific behavior strategies
may support their students’ basic psychological needs [18,19]. Research evidence also found that the
more autonomous regulation an individual receives, the greater health behavior an individual will
perform (i.e., effort, concentration, confidence, leisure-time physical activity [LTPA], etc.) [20].

As proposed by the self-determination health behavior model, the satisfaction of these basic
psychological needs may lead to better HRQOL and promote PA participation. Evidence from
previous studies has confirmed that a high perceived need satisfaction positively predicted the high
level of PA [21]. As a part of the overall quality of life, HRQOL was increasingly being used to
measure individuals’ perception of their physical and mental health. HRQOL is a comprehensive
and multidimensional construct of pediatric population health where adolescent health outcomes
include physical, social, emotional, and school functioning [22]. Morgan et al. testing the HRQOL
of obese adolescents have concluded that obesity in adolescence was related to poor health [23].
Bize and colleagues found that the individuals’ HRQOL can be improved by taking more physical
activities [24]. Recent research also suggested that HRQOL was influenced by some motivational
factors (i.e., perceived competence, autonomy support) among adolescents [25,26].

However, the underlying mechanisms regarding the indirect effects (mediating effects) of social
environmental factors on physical and psychosocial health outcomes through psychological need
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satisfaction (personal psychological factor) has not been established. Guided by the self-determination
health behavior model, this study aimed to test a structural mediation model (see Figure 1) in order to
understand how perceived need support from PE teachers (i.e., autonomy support, competence support,
and relatedness support) may indirectly influence health-related outcomes (i.e., LTPA and HRQOL)
through psychological need satisfaction (i.e., competence, autonomy, and relatedness). Specifically,
it was hypothesized that (1) perceived need support from PE teachers would be positively related
to students’ psychological need satisfaction; (2) students’ psychological need satisfaction would be
positively associated with their health-related outcomes such as LTPA and HRQOL; (3) students’
psychological need satisfaction would mediate the relationship between perceived need support from
PE teachers and health-related outcomes such as LTPA and HRQOL in the present study.
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Figure 1. Hypothesized Model of the Variables. Note. Circles represent latent variables, and squares
represent observed variables.

2. Methods

2.1. Participants

Participants in this study were recruited from five public middle schools at the same school
district of Shanghai, China. Each school has similar student enrollments and school physical activity
environments, such as spaces, equipment, and facilities. We randomly recruited 60 eighth grade
students at each school, and there were 300 adolescents (50.3% girls, M age = 14.48 years, SD = 0.53) in
our final sample. Permission to conduct this study was granted by the university’s institutional review
board (IRB) with the approval number #17536, and the study was also approved by the school district,
school principals, and PE teachers prior to data collection. In addition, parental informed consent and
child assent forms were obtained from all participants before data collection.

2.2. Measures

2.2.1. Perceived Need Support

Three scales were used to measure adolescents’ perceived need support from PE teachers
consisting of perceived autonomy support, perceived competence support, and perceived relatedness
support. Six-item physical education-modified health climate questionnaire (HCCQ) assessed students’
perceived autonomy support [27]. A sample item is, “We feel that the PE teacher provides us with choices
and options”. Moreover, four items measured students’ perceived competence support [28]. An example
item is, “The PE teacher helps us to improve in class”. Finally, five items measured students’ perceived
relatedness support. “The PE teacher has respect for us” and “The PE teacher supports us” are two example
items. All perceived need support was rated on a seven-point scale from 1 (strongly disagree) to
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7 (strongly agree). These scales have all demonstrated acceptable reliability and validity in previous
studies [28], and have indicated satisfactory internal reliability coefficients in this study.

2.2.2. Psychological Need Satisfaction

Participants’ psychological need satisfaction toward PE was assessed using previously validated
scales, including perceived autonomy, competence, and relatedness. Students’ perceived autonomy
was measured using a six-item scale devised by Standage and colleagues [28] with an example item
“I have some choice in what I want to do in PE class”. To assess the degree of the students’ perceived
competence, five items from the perceived competence of the Intrinsic Motivation Inventory were
used [29]. A sample item is, “When I have participated in PE for a while, I feel pretty competent”. Additionally,
the modified five-item scale of the Need for Relatedness Scale [30] for PE was used to measure students’
perceived relatedness. The psychological need satisfaction scale was rated on a seven-point scale from
1 (strongly disagree) to 7 (strongly agree). These scales demonstrated acceptable internal reliability in
this study.

2.2.3. Health-Related Quality of Life (HRQOL).

The Pediatric Quality of Life Inventory (PedsQLTM 4.0, Varni et al., 2001) [31] was used for
assessing participants’ HRQOL, including physical functioning (8 items; e.g., It’s hard for me to do sports
or activities); emotional functioning (5 items; e.g., I feel afraid or scared); social functioning (5 items;
e.g., It’s hard to keep up when I play with other kids); and school functioning (5 items; e.g., It’s hard to
pay attention in class). All items followed the stem “How much of a problem has this been for you in the
past 7 days”. Items were scored using a five-point reverse-scale ranging from 0 (never a problem) to
4 (almost always a problem), and were converted into a 100 linear scale (0 = 100, 1 = 75, 2 = 50, 3 = 25,
4 = 0). A higher score indicates better quality of life. The scale demonstrated acceptable reliability in
this study.

2.2.4. Leisure-Time Physical Activity (LTPA)

The Godin Leisure-time Exercise Questionnaire was used to assess participants’ level of strenuous,
moderate, and light PA during a typical 7-day period [32]. Participants were asked to indicate the
amount of PA they have engaged in the past week. For instance, in the past week, how many 15 min
of strenuous exercise activity have you participated in? (Which is defined as “it makes my heart beat
quickly, and makes me sweat”, such as running, football, basketball, vigorous swimming). The total
weekly leisure-time PA score was calculated based on the equation: (9 × Strenuous) + (5 ×Moderate) +

(3 × Light), and the total score is represented as students’ LTPA level in this study.

2.3. Research Design and Procedure

A cross-sectional research design was used in this study. The survey data including students’
perceived need support, psychological need satisfaction, HRQOL and LTPA, were administered in
the middle of the fall semester in 2018. The instrument was translated from English to Chinese and
back-translated from Chinese to English by a team of three independent bilingual translators. To ensure
the validity of the questionnaire, the original English and back-translation versions were compared,
and all discrepancies were resolved and accepted by all three bilingual translators. In addition, the
Chinese versions of all scales were sent to the panel members, including five PE teachers and three
pedagogy professors for final review and approval in order to get acceptable content-related validity.
Before the questionnaires were administered, a training session for research assistants was conducted
on how to administer the questionnaires appropriately as per the IRB approval process. Questionnaires
were administered only by trained research assistants, who were also available on site to answer
questions. On average, it took each participant about 20–25 min to complete the questionnaires.
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2.4. Data Analyses

The data were analyzed using the Statistical Package of the Social Sciences (SPSS 25.0, IBM Corp.,
Armonk, NY, USA) and AMOS 25.0. Specifically, descriptive statistics and internal consistency estimates
were calculated in SPSS 25.0 for all variables, and Pearson’s product-moment correlation was also
computed to explain the bivariate relationships among perceived need support (i.e., perceived autonomy
support, competence support, relatedness support), psychological need satisfaction (i.e., autonomy,
competence, relatedness), and health-related outcomes (i.e., HRQOL and LTPA). The Structure
Equation Modeling (SEM) was constructed to test the hypothesized mediation model (see Figure 1).
Before structuring the whole model, a confirmatory factor analysis (CFA) was conducted to test
measurement models. Then, according to Figure 1, the whole mediation model was structured to test
the mediational role of psychological need satisfaction in the relationship between perceived need
support and health-related outcomes. In addition, the bootstrapping procedure was conducted to
assess the statistical significance of the indirect effects (mediation model) by calculating 95% confidence
intervals [33].

The following various indices of fit were examined to evaluate the adequate fit of the model to the
data: the Chi-Squared test (χ2), Root Mean Square Error of Approximation (RMSEA), Standardized
Root Mean Square Residual (SRMR), Bentler–Bonett Nonnormed Fit Index (NFI), and Comparative Fit
Index (CFI) [34,35]. Specifically, the χ2 test tests whether there is a statistically significant difference
between model and sample data and degrees of freedom (df ) for each estimated model. Given that χ2

can be heavily influenced by sample size, a χ2/df ratio between 2 and 5 has often been employed. The
model fits were also determined using other goodness-of-fit indices: (a) acceptable model fit when
RMSEA is less than 0.10 and SRMR is less than 0.08; (b) reasonable model fit when both NFI and CFI is
greater than 0.90., and values greater than 0.95 are typically considered an excellent fit [34,35].

3. Results

3.1. Descriptive Analysis, Scale Reliability, and Correlation

Table 1 shows the means, standard deviations, alpha coefficients, and Pearson’s product-moment
correlations among the study variables assessed in the present study. The mean scores for all
study variables were generally above the moderate range, indicating that participants had positive
perceptions of teachers’ support, psychological need satisfaction, LTPA, and HRQOL. Further, the
reliability coefficient of self-reported measures had demonstrated acceptable internal consistency,
exceeding the criterion of 0.70 [36].

Table 1. Descriptive Statistics, Internal Consistency, and Correlations among the Study Variables
(N = 300).

Subscale 1 2 3 4 5 6 7 8

1. Autonomy support (0.92)
2. Competence support 0.73 ** (0.82)
3. Relatedness support 0.79 ** 0.82 ** (0.93)

4. Autonomy 0.52 ** 0.55 ** 0.55 ** (0.73)
5. Competence 0.48 ** 0.48 ** 0.42 ** 0.39 ** (0.83)
6. Relatedness 0.53 ** 0.53 ** 0.52 ** 0.46 ** 0.48 ** (0.94)

7. HRQOL 0.38 ** 0.34 ** 0.34 ** 0.29 ** 0.52 ** 0.39 ** (0.92)
8. LTPA 0.19 ** 0.15 * 0.10 0.18** 0.31 ** 0.15 * 0.22 ** -

M 5.58 5.79 5.99 4.83 5.11 5.76 80.88 63.81
SD 1.26 1.00 1.06 1.04 1.19 1.27 14.07 30.03

Note: Cronbach’s alpha for the study variables are provided along the diagonal; HRQOL = Health-Related Quality
of Life; LTPA = Leisure Time Physical Activity; M = mean; SD = standard deviation; ** p < 0.01; * p < 0.05.



Int. J. Environ. Res. Public Health 2020, 17, 104 6 of 11

As demonstrated by the pattern of correlations presented in Table 1, six subscales of both perceived
need support and psychological need satisfaction were positively related to HRQOL (r values ranging
from 0.29 to 0.52, p < 0.01). In addition, LTPA was significantly associated with HRQOL, the three
subscales of psychological need satisfaction, perceived autonomy support, and competence support
(r values ranging from 0.15 to 0.31, p < 0.05), except for perceived relatedness support.

3.2. Testing Hypothesized Structural Model

Before testing the hypothesized structural model, a CFA was first constructed to estimate the
latent variables, such as perceived need support and psychological need satisfaction. The results of
the perceived need support model (χ2/df = 5.2, p < 0.01; RMSEA = 0.11; SRMR = 0.06; NFI = 0.91;
CFI = 0.92; 90% CI [0.11, 0.13]) and the psychological need satisfaction model (χ2/df = 4.2, p < 0.01;
RMSEA = 0.10; SRMR = 0.07; NFI = 0.88; CFI = 0.90; 90% CI [0.09, 0.11]) did not provide good fits to
the data. Using the modification indices, the goodness-of-fit indices of perceived need support model
(χ2/df = 2.5, p < 0.01; RMSEA = 0.07; SRMR = 0.03; NFI = 0.96; CFI = 0.97; 90% CI [0.06, 0.09]) and
psychological need satisfaction model (χ2/df = 2.3, p < 0.01; RMSEA = 0.07; SRMR = 0.06; NFI = 0.94;
CFI = 0.96; 90% CI [0.06, 0.08]) provided good fits to the data after the error covariance. Moreover, all
the standardized factor loadings of the observed variables on their respective latent variables were
higher than 0.40 and statistically significant, indicating that each latent variable was appropriately
supported by validity constructs of the measurement models [37].

Based on validity constructs of the measurement models, the hypothesized structural model of
the study variables was tested. First, we assessed the fit of the model by specifying that perceived need
support would be directly associated with HRQOL and LTPA, but with no path specified connecting
perceived need support to psychological need satisfaction. However, the goodness-of-fit indices
of the first model (not shown) indicated that the model did not fit the data (χ2/df = 7.6, p < 0.01;
RMSEA = 0.15; SRMR = 0.23; NFI = 0.82; CFI = 0.84; 90% CI [0.13, 0.16]). Second, we added the direct
path from perceived need support to mediator (psychological need satisfaction), and the results of
the second model suggested a well-fitting model (χ2/df = 3.4, p < 0.01; RMSEA = 0.09; SRMR = 0.06;
NFI = 0.92; CFI = 0.94; 90% CI [0.07, 0.11]). As suggested in previous studies [38,39], the second model
fits better than the first model, where the mediation of the psychological need satisfaction model can
be supported.

The standardized direct effects of the final model (see Figure 2) showed that perceived need
support was a strong predictor of psychological need satisfaction (β = 0.81, p < 0.05), and path
coefficients from psychological need satisfaction to HRQOL (β = 0.59, p < 0.01) and LTPA (β = 0.26,
p < 0.01) were also significant in this model. However, LTPA was not a significant predictor of HRQOL
in this study. The standardized indirect effects showed that perceived need support positively predicted
autonomy (β = 0.53, p < 0.01), competence (β = 0.55, p < 0.01), and relatedness (β = 0.57, p < 0.01).
Moreover, the indirect path from perceived needs support to LTPA (β = 0.21, p < 0.01) and HRQOL
(β = 0.49, p < 0.01) were significant in this model. After controlling for all covariates, the bootstrapping
procedure was conducted to assess the statistical significance of the indirect effects (mediation model).
The results showed 95% CI [0.36, 0.60] for HRQOL and 95% CI [0.11, 0.30] for LTPA, respectively. The
squared multiple correlations of the final model revealed that perceived need support accounted for
65% of the variance in psychological need satisfaction, while perceived need satisfaction accounted for
37% of the variance in HRQOL and 7% of the variance in LTPA, respectively.
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4. Discussion

Guided by the self-determination health behavior model, this study aimed to test a structural
mediation model (see Figure 1) in order to understand how perceived need support from PE
teachers (i.e., autonomy support, competence support, and relatedness support) may indirectly
influence health-related outcomes (i.e., LTPA and HRQOL) through psychological need satisfaction
(i.e., competence, autonomy, and relatedness). Based on validity constructs of the measurement models,
the hypothesized structural model of study variables was tested, and the results have confirmed an
acceptable fit to the data in the present study. Further, direct and indirect effects of students’ perceived
need support from PE teachers on their LTPA and HRQOL were also tested, and the results suggested
that psychological need satisfaction plays a significant mediating role between perceived need support
and health-related outcomes (i.e., LTPA and HRQOL) in this study.

One of the most important findings was that basic psychological needs were significant predictors
of adolescents’ health-related outcomes, such as LTPA and HRQOL, in this study. Assessing PA
and HRQOL have been highlighted by many researchers in pediatric public health to reflect their
physical and mental health [9]. Research has found that adolescents’ physical and mental health still
faced serious issues [40]. There is some evidence documenting the significant relationship between
basic psychological needs and LTPA [21]. Other researchers have found that satisfying these basic
psychological needs in the PE context can promote overall HRQOL and more physical activities in
middle school students [21,22]. In addition, Gu and colleagues suggested that PA was positively
associated with HRQOL among middle school students [9,25]. However, the results of this study
demonstrated that LTPA was not a significant predictor of adolescents’ HRQOL. Consistent with the
tenets of SDT, the three basic psychological needs are considered to be necessary nutriments to predict
PA, healthy functioning, and well-being [13,22]. In light of previous studies, the findings of this study
also revealed the important role of adolescents’ psychological needs on their health-related outcomes.

In addition, previous studies have shown that these three basic psychological needs can
significantly impact individuals’ behavior outcomes, in which autonomy should be met first, then
competence, and finally relatedness [21,22]. In the present study, the findings identified that the
strongest predictor of students’ LTPA was competence, followed by autonomy, and finally relatedness,
which differs from the findings of Standage et al. [22] but confirms the findings of Ntoumanis et al. [41].
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The reason for this inconsistency in this study may be related to the study participants being middle
school students in China, who are experiencing the challenges of adolescence, valuing personal
competence to gain recognition and status among their peers. According to the adolescents’ various
psychological needs, the findings of this study may have implications for practitioners to design
effective health promotion programs in PE classes to improve adolescents’ physical and mental health.

In accordance with the study hypotheses as well as findings from previous studies [22,26,42], our
findings indicated that perceived need support from PE teachers was positively related to students’
psychological need satisfaction. The results suggested that social environments (autonomy support,
competence support, and relatedness support) created by PE teachers can play important roles with
respect to students’ three basic psychological needs. As proposed by the SDT, teachers’ interpersonal
style for specific behavior strategies may support their students’ three basic psychological needs in the
PE context [43]. Research evidence suggested that the autonomy-supportive environment provided by
the PE teacher is characterized by acknowledging the students’ perspective so as to give a rationale,
choice, and promote self-endorsed reasons for acting [44,45]. Likewise, competence support can
be facilitated if PE teachers provide an overview and communicate expectations, give constructive
feedback, and provide self-referenced standards and self-improvement [11]. In addition, establishing
peer-learning groups, changing the strategy to form groups, structuring opportunities for positive peer
interaction, and being close and friendly with students are other means that PE teachers can adopt to
promote students’ perceptions of relatedness [43,46]. Collectively, the findings of this study confirm
those of previous PE-related research that showed these students’ three basic psychological needs
could be fostered when PE teachers employ these strategies effectively.

Further, after testing indirect effects of students’ perceived need support from PE teachers on
their health-related outcomes such as LTPA and HRQOL, the results showed that psychological need
satisfaction plays a mediating role. The results of this study are consistent with the findings of Standage
and colleagues, confirming the significant roles of these three basic psychological needs [47]. However,
other studies have proven that parts of the three basic psychological needs have substantial effects
when the three basic psychological needs are used as mediating variables. For example, Reinboth
and colleagues found that in the relationship between social context and students’ general well-being,
only autonomy and competence had a substantial mediating effect [48]. The reason might be due
to differences in the cultural background in our respective study samples. In China, PE teachers
always want students to acquire more physical fitness and motor skills to cope with the standardized
examination, while ignoring the students’ relatedness need. This can also lead to a typical social
phenomenon in China, where students often like sports but do not like their PE classes [6].

The findings from this study suggest that school adolescents’ health-related outcomes can be
promoted by satisfying their three basic psychological needs by creating a need-supportive social
environment in schools. This study not only provided us with a clear perspective to understand
health behavior change among school adolescents but also provided helpful suggestions for school PE
teachers and school health advocates, such as school psychologists or nurses, to improve students’
health-related outcomes in schools. Firstly, school health advocates and PE teachers should design
different teaching strategies to address the basic psychological needs of a diversified student population,
given that only when students’ psychological needs are all adequately met can their health and wellness
be truly promoted. Secondly, school health advocates and PE teachers should create a need-supportive
environment (such as autonomy support, competence support, and relatedness support) to motivate
students to self-regulate and initiate positive health-related outcomes. Lastly, school principals and
other leaders should pay more attention to PE classes and strengthen the cooperation with governments,
school health advocates, and PE teachers to promote the professional development of PE teachers.

There are also a few limitations to this study. The first limitation of this study was the use of
self-reported LTPA measure rather than the use of an objective measure, which may increase the
potential for personal bias in recall. Future investigation should use an objective measure such as
accelerometers or pedometers to assess students’ LTPA. Another limitation was the cross-sectional
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research design, which means the causal conclusions could not be inferred by using SEM analyses in
this study. Further investigations are warranted to adopt experimental research designs or longitudinal
research designs to examine the causal relationships among study variables. Finally, due to the
complexity of middle school students’ psychological state, this study focused on the impact of external
social environmental factors on students’ psychological need satisfaction but ignored the role of the
students’ personality traits. Future research is needed to address students’ personality traits in order
to have a better understanding of students’ psychological state.

5. Conclusions

In summary, this study tested a hypothesized structural mediation model based on the
self-determination health behavior model, which enhances our understanding of the relations between
perceived need support, psychological need satisfaction, LTPA, and HRQOL among middle school
students in China. The results of this study indicated that students with higher perceived need support
from PE teachers reported greater satisfaction of their three basic psychological needs, and better
levels of health-related outcomes, such as LTPA and HRQOL. Psychological need satisfaction mediated
the relationship between perceived need support from PE teachers and health-related outcomes
such as LTPA and HRQOL in the present study. The findings support the theoretical tenets of the
self-determination health behavior model and its generalizability among Chinese adolescent students.

Author Contributions: Conceptualization, T.Z. and H.W.; Methodology, T.Z. and X.G.; Software, T.Z.; Validation,
T.Z., X.G., and J.L.; Formal analysis, C.C. and T.Z.; Investigation, C.C. and S.R.; Resources, S.R. and H.W.; Data
curation, S.R. and H.W.; Writing—original draft preparation, C.C. and T.Z.; Writing—review and editing, X.G.,
J.L., and H.W.; Visualization, C.C. and J.L.; Supervision, T.Z., and H.W.; Project administration, H.W. All authors
have read and agreed to the published version of the manuscript.

Funding: This research received no external funding.

Acknowledgments: Changzhou Chen was supported by the Shanghai University of Sport “Overseas Visiting
Program” as a visiting scholar at the University of North Texas (stfx20190101).

Conflicts of Interest: The authors declare no conflict of interest.

References

1. Piercy, K.L.; Troiano, R.P.; Ballard, R.M.; Carlson, S.A.; Fulton, J.E.; Galuska, D.A.; George, S.M.; Olson, R.D.
The Physical Activity Guidelines for Americans. JAMA J. Am. Med. Assoc. 2018, 320, 2020–2028. [CrossRef]

2. United States Department of Health and Human Services. Physical Activity Guidelines for Americans-2nd
edition. Available online: https://health.gov/paguidelines/second-edition/ (accessed on 12 August 2019).

3. Chen, P. Physical Activity, Physical Fitness, and Body Mass Index in the Chinese Child and Adolescent
Populations: An Update from the 2016 Physical Activity and Fitness in China—The Youth Study. J. Sport
Heal. Sci. 2017, 6, 381–383. [CrossRef] [PubMed]

4. Liu, Y.; Tang, Y.; Cao, Z.B.; Chen, P.J.; Zhang, J.L.; Zhu, Z.; Zhuang, J.; Yang, Y.; Hu, Y.Y. Results from
Shanghai’s (China) 2016 Report Card on Physical Activity. J. Phys. Act. Heal. 2016, 13 (Suppl. 2), S124–S128.
[CrossRef] [PubMed]

5. Sun, H.; Ma, Y.; Han, D.; Pan, C.W.; Xu, Y. Prevalence and Trends in Obesity among China’s Children and
Adolescents, 1985–2010. PLoS ONE 2014, 9, e105469. [CrossRef] [PubMed]

6. Mo, Z.; Wang, H.; Zhang, B.; Du, S.; Popkin, B. Physical Activity and Sedentary Behaviors on Risk of
Overweight and Obesity in Chinese Children and Adolescents (P16-010-19). Curr. Dev. Nutr. 2019, 3
(Suppl. 1). [CrossRef]

7. Cai, Y.; Zhu, X.; Wu, X. Physical Activity among Chinese School-Aged Children: National Prevalence
Estimates from the 2016 Physical Activity and Fitness in China—The Youth Study. J. Sport Heal. Sci. 2017, 6,
388–394. [CrossRef]

8. Carson, R.L.; Castelli, D.M.; Beighle, A.; Erwin, H. School-Based Physical Activity Promotion: A Conceptual
Framework for Research and Practice. Child. Obes. 2014, 10, 100–106. [CrossRef]

9. Gu, X.; Solmon, M.A. Motivational Processes in Children’s Physical Activity and Health-Related Quality of
Life. Phys. Educ. Sport Pedagog. 2016, 21, 407–424. [CrossRef]

http://dx.doi.org/10.1001/jama.2018.14854
https://health.gov/paguidelines/second-edition/
http://dx.doi.org/10.1016/j.jshs.2017.09.011
http://www.ncbi.nlm.nih.gov/pubmed/30356661
http://dx.doi.org/10.1123/jpah.2016-0362
http://www.ncbi.nlm.nih.gov/pubmed/27848739
http://dx.doi.org/10.1371/journal.pone.0105469
http://www.ncbi.nlm.nih.gov/pubmed/25140709
http://dx.doi.org/10.1093/cdn/nzz050.P16-010-19
http://dx.doi.org/10.1016/j.jshs.2017.09.006
http://dx.doi.org/10.1089/chi.2013.0134
http://dx.doi.org/10.1080/17408989.2015.1017456


Int. J. Environ. Res. Public Health 2020, 17, 104 10 of 11

10. USDHHS (U.S. Department of Health and Human Services). Healthy People 2020. Available online:
http://www.healthypeople.gov/2020/ (accessed on 16 August 2019).

11. Patrick, H.; Williams, G.C. Self-Determination Theory: Its Application to Health Behavior and
Complementarity to Motivational Interviewing. Int. J. Behav. Nutr. Phys. Act. 2012, 9, 18. [CrossRef]

12. Ryan, R.M.; Deci, E.L. Self-Determination Theory: Basic Psychological Needs in Motivation, Development, and
Wellness; Guilford Press: New York, NY, USA, 2017.

13. Ryan, R.M.; Patrick, H.; Deci, E.L.; Williams, G.C.; Ryan, R.M.; Patrick, H.; Deci, E.L.; Williams, G.C.
Facilitating Health Behaviour Change and Its Maintenance: Interventions Based on Self-Determination
Theory. Eur. Health Psychol. 2008, 10, 2–6.

14. Zhang, T.; Solmon, M.A.; Kosma, M.; Carson, R.L.; Gu, X. Need Support, Need Satisfaction, Intrinsic
Motivation, and Physical Activity Participation among Middle School Students. J. Teach. Phys. Educ. 2011,
30, 51–68. [CrossRef]

15. Kwasnicka, D.; Dombrowski, S.U.; White, M.; Sniehotta, F. Theoretical Explanations for Maintenance of
Behaviour Change: A Systematic Review of Behaviour Theories. Health Psychol. Rev. 2016, 10, 277–296.
[CrossRef] [PubMed]

16. Ryan, R.M.; Deci, E.L. Active Human Nature: Self-Determination Theory and the Promotion and Maintenance of
Sport, Exercise, and Health; Hagger, M.S., Chatisarantis, N.L.D., Hagger, M.S., Eds.; Human Kinetics: Leeds,
UK, 2007.

17. González, M.G.; Swanson, D.P.; Lynch, M.; Williams, G.C. Testing Satisfaction of Basic Psychological Needs
as a Mediator of the Relationship between Socioeconomic Status and Physical and Mental Health. J. Health
Psychol. 2016, 21, 972–982. [CrossRef] [PubMed]

18. Gray, H.L.; Contento, I.R.; Koch, P.A. Linking Implementation Process to Intervention Outcomes in a Middle
School Obesity Prevention Curriculum, “Choice, Control and Change”. Health Educ. Res. 2015, 30, 248–261.
[CrossRef] [PubMed]

19. Sebastian, J.; Herman, K.C.; Reinke, W.M. Do Organizational Conditions Influence Teacher Implementation
of Effective Classroom Management Practices: Findings from a Randomized Trial. J. Sch. Psychol. 2019, 72,
134–149. [CrossRef]

20. Phillips, L.A.; Johnson, M.A. Interdependent Effects of Autonomous and Controlled Regulation on Exercise
Behavior. Personal. Soc. Psychol. Bull. 2018, 44, 49–62. [CrossRef]

21. Wang, L. Using the Self-Determination Theory to Understand Chinese Adolescent Leisure-Time Physical
Activity. Eur. J. Sport Sci. 2017, 17, 453–461. [CrossRef]

22. Standage, M.; Gillison, F.B.; Ntoumanis, N.; Treasure, D.C. Predicting Students’ Physical Activity and
Health-Related Well-Being: A Prospective Cross-Domain Investigation of Motivation across School Physical
Education and Exercise Settings. J. Sport Exerc. Psychol. 2012, 34, 37–60. [CrossRef]

23. Morgan, P.J.; Okely, A.D.; Cliff, D.P.; Jones, R.A.; Baur, L.A. Correlates of Objectively Measured Physical
Activity in Obese Children. Obesity 2008, 16, 2634–2641. [CrossRef]

24. Bize, R.; Johnson, J.A.; Plotnikoff, R.C. Physical Activity Level and Health-Related Quality of Life in the
General Adult Population: A Systematic Review. Prev. Med. (Baltim) 2007, 45, 401–415. [CrossRef]

25. Gu, X.; Solmon, M.A.; Zhang, T. Understanding Middle School Students’ Physical Activity and Health-Related
Quality of Life: An Expectancy-Value Perspective. Appl. Res. Qual. Life 2014, 9, 1041–1054. [CrossRef]

26. Standage, M.; Gillison, F. Students’ Motivational Responses toward School Physical Education and Their
Relationship to General Self-Esteem and Health-Related Quality of Life. Psychol. Sport Exerc. 2007, 8, 704–721.
[CrossRef]

27. Williams, G.C.; Grow, V.M.; Freedman, Z.R.; Ryan, R.M.; Deci, E.L. Motivational Predictors of Weight Loss
and Weight-Loss Maintenance. J. Personal. Soc. Psychol. 1996, 70, 115–126. [CrossRef]

28. Standage, M.; Duda, J.L.; Ntoumanis, N. A Test of Self-Determination Theory in School Physical Education.
Br. J. Educ. Psychol. 2005, 75, 411–433. [CrossRef]

29. Ryan, R.M. Control and Information in the Intrapersonal Sphere: An Extension of Cognitive Evaluation
Theory. J. Personal. Soc. Psychol. 1982, 43, 450–461. [CrossRef]

30. Richer, S.F.; Vallerand, R.J. Construction et Validation de l’échelle Du Sentiment d’appartenance Sociale
[Construction and Validation of the Perceived Relatedness Scale]. Eur. Rev. Appl. Psychol. 1998, 48, 129–138.

http://www.healthypeople.gov/2020/
http://dx.doi.org/10.1186/1479-5868-9-18
http://dx.doi.org/10.1123/jtpe.30.1.51
http://dx.doi.org/10.1080/17437199.2016.1151372
http://www.ncbi.nlm.nih.gov/pubmed/26854092
http://dx.doi.org/10.1177/1359105314543962
http://www.ncbi.nlm.nih.gov/pubmed/25104782
http://dx.doi.org/10.1093/her/cyv005
http://www.ncbi.nlm.nih.gov/pubmed/25700557
http://dx.doi.org/10.1016/j.jsp.2018.12.008
http://dx.doi.org/10.1177/0146167217733068
http://dx.doi.org/10.1080/17461391.2016.1276968
http://dx.doi.org/10.1123/jsep.34.1.37
http://dx.doi.org/10.1038/oby.2008.463
http://dx.doi.org/10.1016/j.ypmed.2007.07.017
http://dx.doi.org/10.1007/s11482-013-9287-x
http://dx.doi.org/10.1016/j.psychsport.2006.12.004
http://dx.doi.org/10.1037/0022-3514.70.1.115
http://dx.doi.org/10.1348/000709904X22359
http://dx.doi.org/10.1037/0022-3514.43.3.450


Int. J. Environ. Res. Public Health 2020, 17, 104 11 of 11

31. Varmi, J.W.; Seid, M.; Kurtin, P. PedsQL TM 4.0: Reliability and Validity of the Pediatric Quality of Life
Inventory TM Version 4.0 Generic Core Scales in Healthy and Patient Populations. Med. Care 2001, 39,
800–812. [CrossRef]

32. Godin, G.; Shephard, R.J. Godin Leisure-Time Exercise Questionnaire. Med. Sci. Sport. Exerc. 1997, 29, 36–38.
[CrossRef]

33. Preacher, K.J.; Hayes, A.F. Asymptotic and Resampling Strategies for Assessing and Comparing Indirect
Effects in Multiple Mediator Models. Behav. Res. Methods 2008, 40, 879–891. [CrossRef]

34. Bentler, P.M.; Yuan, K.H. Structural Equation Modeling with Small Samples: Test Statistics. Multivar. Behav.
Res. 1999, 34, 181–197. [CrossRef]

35. Hooper, D.; Coughlan, J.; Mullen, M. Structural Equation Modelling: Guidelines for Determining Model Fit.
Electron. J. Bus. Res. Methods 2008, 6, 53–59. [CrossRef]

36. Lyubomirsky, S.; Lepper, H. A Measure of Subjective Happiness: Preliminary Reliability and Construct
Validation. Soc. Indic. Res. 1999, 46, 137–155. [CrossRef]

37. Meyers, L.S.; Gamst, G.; Guarino, A.J. Applied Multivariate Research: Design and Interpretation; Sage Publications:
Thousand Oaks, CA, USA, 2016.

38. Iacobucci, D. Structural Equations Modeling: Fit Indices, Sample Size, and Advanced Topics. J. Consum.
Psychol. 2010, 20, 90–98. [CrossRef]

39. Markus, K.A. Principles and Practice of Structural Equation Modeling by Rex B. Kline. Struct. Equ. Modeling
A Multidiscip. J. 2012, 19, 509–512. [CrossRef]

40. Biddle, S.J.H.; Asare, M. Physical Activity and Mental Health in Children and Adolescents: A Review of
Reviews. Br. J. Sports Med. 2011, 45, 886–895. [CrossRef]

41. Ntoumanis, N. A Self-Determination Approach to the Understanding of Motivation in Physical Education.
Br. J. Educ. Psychol. 2001, 71, 225. [CrossRef]

42. Cheon, S.H.; Reeve, J.; Yu, T.H.; Jang, H.R. The Teacher Benefits from Giving Autonomy Support during
Physical Education Instruction. J. Sport Exerc. Psychol. 2014, 36, 331–346. [CrossRef]

43. Sánchez-Oliva, D.; Pulido-González, J.J.; Leo, F.M.; González-Ponce, I.; García-Calvo, T. Effects of an
Intervention with Teachers in the Physical Education Context: A Self-Determination Theory Approach.
PLoS ONE 2017, 12, e0189986. [CrossRef]

44. Jang, H.; Reeve, J.; Deci, E.L. Engaging Students in Learning Activities: It is Not Autonomy Support or
Structure but Autonomy Support and Structure. J. Educ. Psychol. 2010, 102, 588–600. [CrossRef]

45. Reeve, J.; Jang, H. What Teachers Say and Do to Support Students’ Autonomy during a Learning Activity.
J. Educ. Psychol. 2006, 98, 209–218. [CrossRef]

46. Haerens, L.; Aelterman, N.; Van den Berghe, L.; De Meyer, J.; Soenens, B.; Vansteenkiste, M. Observing
Physical Education Teachers’ Need-Supportive Interactions in Classroom Settings. J. Sport Exerc. Psychol.
2013, 35, 3–17. [CrossRef] [PubMed]

47. Standage, M.; Duda, J.L.; Ntoumanis, N. Students’ Motivational Processes and Their Relationship to Teacher
Ratings in School Physical Education: A Self-Determination Theory Approach. Res. Q. Exerc. Sport 2006, 77,
100–110. [CrossRef] [PubMed]

48. Reinboth, M.; Duda, J.L. Perceived Motivational Climate, Need Satisfaction and Indices of Well-Being in
Team Sports: A Longitudinal Perspective. Psychol. Sport Exerc. 2006, 7, 269–286. [CrossRef]

© 2019 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access
article distributed under the terms and conditions of the Creative Commons Attribution
(CC BY) license (http://creativecommons.org/licenses/by/4.0/).

http://dx.doi.org/10.1097/00005650-200108000-00006
http://dx.doi.org/10.1097/00005768-199706001-00009
http://dx.doi.org/10.3758/BRM.40.3.879
http://dx.doi.org/10.1207/S15327906Mb340203
http://dx.doi.org/10.1037/1082-989X.12.1.58
http://dx.doi.org/10.1023/A:1006824100041
http://dx.doi.org/10.1016/j.jcps.2009.09.003
http://dx.doi.org/10.1080/10705511.2012.687667
http://dx.doi.org/10.1136/bjsports-2011-090185
http://dx.doi.org/10.1348/000709901158497
http://dx.doi.org/10.1123/jsep.2013-0231
http://dx.doi.org/10.1371/journal.pone.0189986
http://dx.doi.org/10.1037/a0019682
http://dx.doi.org/10.1037/0022-0663.98.1.209
http://dx.doi.org/10.1123/jsep.35.1.3
http://www.ncbi.nlm.nih.gov/pubmed/23404876
http://dx.doi.org/10.1080/02701367.2006.10599336
http://www.ncbi.nlm.nih.gov/pubmed/16646357
http://dx.doi.org/10.1016/j.psychsport.2005.06.002
http://creativecommons.org/
http://creativecommons.org/licenses/by/4.0/.

	Introduction 
	Methods 
	Participants 
	Measures 
	Perceived Need Support 
	Psychological Need Satisfaction 
	Health-Related Quality of Life (HRQOL). 
	Leisure-Time Physical Activity (LTPA) 

	Research Design and Procedure 
	Data Analyses 

	Results 
	Descriptive Analysis, Scale Reliability, and Correlation 
	Testing Hypothesized Structural Model 

	Discussion 
	Conclusions 
	References

