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Introduction: Life skills can have a positive impact on young people’'s mental
health, academic performance, and overall well-being. Physical education (PE)
is viewed as a promising setting for developing students’ life skills, but less is
known about this in non-English speaking countries such as China. Based on the
integration of Self-Determination Theory (SDT) and Achievement Goal Theory
(AGT), we aimed to examine the relationships between students’ perceptions of
the teacher-initiated motivational climate (mastery- or performance-oriented)
and their life skills development in PE, as well as the mediating role of their basic
psychological needs (BPNs) (satisfaction or frustration).

Methods: We employed a cross-sectional survey. Chinese students (N =533, Age
range = 13-18 years) completed measures assessing these variables. We fulfilled
correlational and mediational analyses.

Results: These findings showed that mastery climate was positively associated
with needs satisfaction (r = 0.66) and eight life skills (r range = 0.44-0.61), whereas
negatively associated with needs frustration (r=-0.49). Performance climate
was positively related to needs frustration (r=0.52), but negatively related to
needs satisfaction (r = —0.38) and eight life skills (r range = -0.28 — —0.15). Needs
satisfaction was positively (r range =0.44-0.65), while needs frustration was
negatively (r range =—-0.50 — —0.34) linked with eight life skills. Furthermore,
needs satisfaction positively mediated the effect of mastery climate on life skills
development, but it is not found that needs frustration mediated the effect of
performance climate on life skills besides goal setting, social skills, and time
management.

Conclusion: In conclusion, our study extended the previous literature on life skills
in PE, and highlighted the roles of motivational climate and BPNs on students’
life skills development. In practice, PE teachers should be encouraged to create a
mastery climate as well as avoid a performance climate, to foster students’ BPNs
satisfaction, which in turn, promote their life skills development.

motivational climate, achievement goal theory, self-determination theory, basic
psychological needs, life skills, physical education
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Introduction

One key aspect of Positive Youth Development (PYD) is the area
of life skills development through sports and physical education (PE)
(Goudas and Giannoudis, 2008; Mossman et al., 2021). Life skills are
described as functional skills that individuals develop and use
effectively in one context (such as sports, physical education, home,
and community) and that are then used effectively in other contexts
(Williams et al., 2020). Others have further suggested that life skills
are adaptive and positive behaviors that empower individuals to deal
effectively with the demands and challenges of everyday life (Singla
etal, 2020). Furthermore, life skills are important predictors of young
people’s future well-being, academic performance, and job satisfaction
(Zins et al., 2004; De Ridder et al., 2018).

In English-speaking Western countries, research on life skills
development has been extensive. In contrast, there has been little
research on life skills development beyond such countries (Santos
et al, 2016; Opstoel et al, 2019). This is an important point as
differences between countries and cultures may affect students
learning of life skills. For example, higher mean scores for life skills
development have been seen for Chinese (Ji et al., 2022) as compared
to British (Cronin et al., 2018) PE students (3.66 versus 3.18 on the
1-5 response scale of the Life Skills Scale for PE; Cronin et al., 2018).
As such, it is essential to study how teachers’ behaviors and practices
impact students’ life skills development through PE in a variety of
countries and cultures (Ji et al., 2022). To begin to address Opstoel
etal’s (2019) proposition that life skills development in PE research
should be extended to other continents, countries, and cultures, our
study addresses how Chinese students develop their life skills in PE.

The development of life skills in PE

Extracurricular activities that can prompt young people to
develop their life skills include PE, sports, music, and drama (Holt
etal, 2017; Opstoel et al,, 2019). Of the extracurricular activities that
have been studied, sports and PE have some of the greatest effects on
the development of young people’s life skills (Marsh, 1992; Larson
etal,, 2006; Cronin and Allen, 2017). The majority of this research has
focused particularly on youth sports, which has proven to be an
excellent avenue for enhancing youth development (Gould and
Carson, 2008; Cronin and Allen, 2017; Holt et al., 2017; Williams
et al, 2020). Less research on the development of life skills has
concentrated on PE. Nevertheless, some past research has shown PE
to be an effective setting for promoting students’ life skills development
(e.g., Hodge et al., 2013; Pesce et al., 2016; Cronin et al., 2020). For
example, life skills programs integrated with a multi-sports PE setting
have positive effects on cognitive outcomes such as executive function,
tactical cooperation skills, and decision-making (Pesce et al., 2016).
Goudas et al. (2006) argued that PE is a widespread activity in our
society, with which most students are acquainted; as such, life skills
can be learned along with physical skills through demonstration and
practice in PE. In line with such a proposition, educational policies
and past research have indicated that life skills can and should be part
of the PE curriculum (Jacobs et al., 2022).

Within China, the purpose of an ongoing educational revolution
is the promotion of students’ overall development and health (The
Ministry of Education of the People’s Republic of China, 2018). Under
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this educational reform (The Ministry of Education of the People’s
Republic of China, 2018), the PE curriculum has been revised to
include life skills development as one of the key aims of PE classes.
Because of this, there is a pressing need to explore students’
perceptions and experiences about learning life skills within the
Chinese PE context.

How to develop life skills

Researchers in sport psychology, PE and PYD have particularly
focused on how life skills can be taught and developed through sports
and PE (Pierce et al, 2017). Two major approaches to life skills
development have been identified as the implicit and the explicit
approach (Turnnidge et al., 2014). Specifically, an implicit approach
involves the conditions that coaches or teachers put in place to
facilitate life skills development and transfer, without those delivering
the program having to discuss these explicitly; an example would be a
well-structured sports environment that facilitates a PYD climate,
fosters positive relationships, and models positive behaviors
(Turnnidge et al., 2014; Chinkov and Holt, 2016; Bean et al., 2018). In
comparison, an explicit approach involves delivering a life skills
program by drawing upon specific pedagogical strategies; these could
include providing feedback, discussing life skills applications, helping
young people make an action plan, and creating opportunities to
practise life skills (Turnnidge et al., 2014; Bean et al., 2018).

Although the explicit approach can be effective (Williams et al,
2020), Pierce et al. (2017) highlighted the importance of an implicit
approach. They argued that the absence of deliberate strategies for
teaching life skills does not necessarily equate to the absence of life
skills development for participants. For example, the social
interactions fostered during participation in team sports were
conducive to learning life skills, despite the coaches not teaching life
skills directly (Holt et al., 2008). Furthermore, the implicit approach
toward life skills development is less time-consuming and more
manageable than adopting an explicit approach (Bean and Forneris,
2016; Chinkov and Holt, 2016). Indeed, young people are likely to
acquire life skills through an implicit approach from participation in
sports or PE, even if the teaching of such skills is not intentional or the
goal of sports activities (Malete et al., 2022). As PE and sports
environments share many similarities (Smith et al., 2016), research
from sports also helps to explain how to develop students’ life
skills in PE.

Self-determination theory and life skills
development

There are several theories available for investigating the key
psychological mechanisms that affect life skills development. The most
frequently discussed theory regarding life skills development is Self-
Determination Theory (SDT; Ryan and Deci, 2017). SDT is best
described as a theory of motivation, health, well-being, and optimal
development (Deci and Ryan, 2008; Ryan and Deci, 2008). A key
component of SDT is the degree to which the three basic psychological
needs (BPNs) of autonomy, competence, and relatedness are satisfied
or frustrated (Haerens et al., 2015). Autonomy satisfaction involves
the student feeling empowered and self-directed in their behavior;
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competence satisfaction refers to the student feeling effective in the PE
environment; and relatedness satisfaction involves the student having
warm and caring relationships with fellow students and the teachers
(Cheon et al., 2016). Conversely, autonomy frustration pertains to the
student feeling pressured or forced to take part in activities,
competence frustration involves feeling ineffective or inadequate in
PE, and relatedness frustration refers to the student feeling rejected or
excluded by fellow students or teachers (Cheon et al., 2016). Ryan and
Deci (2008) contend that when these three BPNs are satisfied, people
experience positive psychological development. In terms of life skills
development, Hodge et al. (2013) proposed a life skills intervention
model which argued that the more the three BPNs are satisfied and
internalized by the participant, the more likely they will develop their
life skills.

Another key component of SDT is the social-environmental
factors (Ryan and Deci, 2017) that are created by significant others
(e.g., teachers, coaches, peers, parents) and which are viewed as
essential for satisfying the three BPNs (Williams et al., 1996; Baard
et al, 2004; Moreau and Mageau, 2012). Importantly, a positive
environmental climate is said to predict the internalization (i.e.,
development) and generalization (i.e., transfer) of life skills (Hodge
et al., 2013; Pierce et al., 2017). Teachers or coaches who create a
positive social environment play a pivotal role in implicitly facilitating
the development of both intrapersonal (e.g., self-control and effort)
and interpersonal (e.g., teamwork and social responsibility) life skills
(Sheridan et al., 2014; Newman et al., 2020; Santos et al., 2020). Gould
and Carson (2008) defined teachers and coaches as important external
assets through which individual participants enter sports or PE. These
external assets can facilitate or hinder the learning of life skills and
must be recognized as important socializing agents on participants,
either through their direct or indirect influences (Picrce et al., 2017).
In contrast, Kendellen and Camire (2015) indicated that teachers’
inappropriate social interactions (e.g., favoritism, superiority) may
thwart the ability of youth to learn life skills.

Hodge et al. (2013, 2016) incorporated the key tenets of SDT in
their conceptual model of life skills development, suggesting that a
positive social-environmental climate contributes to satisfying
participants’ three BPNs, and, in turn, helps them to acquire life skills.
Cronin et al. (2018, 2019, 2020) have subsequently used this
SDT-based model as a theoretical framework for researching how to
develop students’ life skills in PE. Their first study (Cronin et al., 2018)
highlighted that an autonomy-supportive teaching climate positively
predicted PE students’ life skills development and psychological well-
being. In their second study, Cronin et al. (2019) found that an
autonomy-supportive teaching climate was positively related to
students’ development of eight life skills, through meeting students’
BPNs. Finally, using a two-wave longitudinal design, their third study
(Cronin et al., 2020) suggested that satisfaction of students’ needs
(measured in the middle of the school term) positively predicted their
development of the same eight life skills at the end of the school term.
According to the latter two studies (Cronin et al., 2019, 2020),
satisfaction with whether their total psychological needs (the sum of
the three BPNs) are met has more influence on participants’ life skills
development than each of the three BPNs in isolation. This has also
been highlighted by Sheldon and Niemiec (2006) and Deci and Ryan
(2014), who proposed that the sum of the three BPNG, or the balance
between them, was vital for promoting psychological development. In
summary, the interpretation of the above-mentioned results supported
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the effectiveness of SDT for investigating students’ learning of life
skills in PE.

The motivational climate and life skills
development

Previous research has demonstrated that a needs-supportive
environment (e.g., autonomy-supportive teaching climate) can satisfy
students’ BPNs, and, in turn, facilitate their learning of life skills in PE
(e.g., Cronin et al., 2019). However, the motivational climate within
sports also predicts the development of life skills (Petitpas et al., 2005;
Sackett and Gano-Overway, 2017). The motivational climate is created
and fostered by significant others, such as PE teachers or (in
achievement environments) the coach (Chu and Zhang, 2018; Chen
etal., 2020). It consists of two opposing types of climates: a mastery-
oriented climate and a performance-oriented climate. A mastery-
oriented climate is one in which the standards of success and failure
are measured in relation to oneself and the process of improvement is
valued over the achievement of specified results. In contrast, a
performance-oriented climate is one in which the standards of success
and failure lie with others and a sense of competence is gained through
comparison with others (Ames, 1992; Maro and Roberts, 2012). The
motivational climate is included in Achievement Goal Theory (AGT;
Ames, 1992), which has dominated research on achievement
motivation in sports and physical activity over the past 30years
(Harwood et al., 2015). This research has suggested that a mastery-
oriented climate — which facilitates participants’ motivation, focuses
on individuals’ efforts and improvements, and promotes cooperation
among peers — is more likely to lead to adaptive outcomes (e.g.,
Treasure and Roberts, 2001; Maro and Roberts, 2012; Brown and Fry,
2014). In contrast, a performance climate tends to lead to participants’
attention being focused on beating others and showing their ability
(Roberts et al., 2012), which is more likely to produce maladaptive
outcomes such as antisocial behaviors (Hodge and Gucciardi, 2015),
negative affect (Gould et al., 2012), anxiety, and reduced enjoyment
for participants (Gjesdal et al., 2019). Some previous findings have
also revealed that a mastery-oriented climate has a positive effect on
life skills development in youth sports, while a performance climate
harms the development of some life skills (Gould et al., 2012;
Mossman et al., 2021). However, no previous research has investigated
how the two types of motivational climates created by teachers affect
students’ life skills development in the PE context.

The integration model of SDT and AGT in
PE

Several PE research has demonstrated teachers autonomy- or
need-supportive teaching behavior can positively predict students’
BPNs satisfaction (e.g., Cronin et al.,, 2019; Leo et al., 2020), and then
foster positive outcomes such as autonomous motivation and life skills
development. In contrast, teachers’ controlling or need-thwarting
teaching behavior negatively predict their BPNs frustration (e.g.,
Cronin et al., 2019; Leo et al,, 2020), and lead to negative influences.
Within a mastery climate, teachers like to provide different tasks for
students to choose, recognize their effort and self-improvement, focus
on each student performance and get them all feel play important role
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in PE. These behaviors make them feel more safe, confident, valuable
and within self-control, which would foster student perceive more
autonomy, competence, and relatedness supporting (Duda, 2001;
Reinboth and Duda, 2006). Within a performance climate, teachers
like to compare and emphasize on transcending others, punish their
errors, only appreciate outstanding performers and good grade. These
behaviors make them feel more pressure, inferior, competitive, and
out of self-control, which would make them perceive more autonomy,
competence, and relatedness thwarting (Duda, 2001; Reinboth and
Duda, 2006). Consequently, we can speculate that mastery climate
would be a positive predictor of BPNs satisfaction, while performance
climate be a positive predictor of BPNs frustration. Given certain
similarities between SDT and AGT (Chen et al., 2020; Girard et al.,
2021), which both take account of the interplay between contextual
and individual variables, some studies have called for the integration
of the two models, to investigate the relationships between the
motivational climates proposed by AGT, students’ BPNs based on
SDT, and cognitive or behavioral outcomes in PE (Standage et al.,
2003; Jaakkola et al., 2015).

Previous research has shown that a mastery climate, as created by
PE teachers, was positively associated with adaptive outcomes such as
higher PE grades (Rodrigues et al., 2020), greater intention to engage
in physical activity (Di Battista et al., 2019), higher levels of moderate
to vigorous physical activity (MVPA) (Chen et al, 2020), and
improved concentration (Mastagli et al., 2021). Furthermore,
psychological needs mediated the relationship between a mastery
climate and these adaptive outcomes. In contrast, a performance
climate was associated with a reduced experience of needs satisfaction
and other negative consequences such as lower PE grades (Rodrigues
etal, 2020) and goal-related frustrations and boredom (Serrano et al.,
2016; Garca-Gonzlez et al,, 2019). That is, a tendency to be mastery-
oriented would positively predict BPNs and positive outcomes, while
being performance-oriented would have the opposite -effect
(Rodrigues et al., 2020). Nonetheless, scant research has explained the
relationships between the two motivational climates, psychological
needs frustration, and cognitive or behavioral outcomes in
PE. Moreover, to the best of our knowledge, no studies in PE have
investigated the differential roles of the two motivational climates on
BPNs and students’ life skills development. Based on the above studies,
it was hypothesized that, within PE, a mastery-oriented climate would
have positive effects on students’ life skills development, whereas a
performance climate would be more likely to hinder it.

The present study

Using SDT and AGT as our theoretical framework (Standage
et al., 2003; Jaakkola et al., 2015), the purpose of this study was to
examine the relationship among the teacher-initiated motivational
climates, students’ satisfaction versus frustration with their BPNs, and
their life skills development in PE. We assessed both the bright
pathways of SDT (Hodge et al., 2013; Cronin et al., 2019; Rodrigues
etal., 2020) as well as the dark pathways (De Meyer et al., 2016; Liu
etal., 2017), while also investigating the specific cross-paths of SDT
(Vansteenkiste and Ryan, 2013). According to the previous research,
we proposed four hypotheses for the study (see Figure 1).

First, we expected that students’ perceptions of a mastery climate
would be positively associated with total needs satisfaction and
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negatively with total needs frustration (Hypothesis 1a), while a
performance climate would correlate positively with total needs
frustration and negatively with total needs satisfaction (Hypothesis
1b). Second, we hypothesized that life skills development would
be positively associated with total needs satisfaction (Hypothesis 2a),
but negatively correlated with total needs frustration (Hypothesis 2b).
Third, we hypothesized that a mastery climate would be positively
related to life skills development (Hypothesis 3a), whereas a
performance climate would be negatively related to life skills
development (Hypothesis 3b). Finally, we hypothesized that total
needs satisfaction would mediate the positive relationship between
students’ perceptions of a mastery climate and life skills development
in PE (Hypothesis 4a), whereas total needs frustration would mediate
the negative relationship between a performance climate and students’
life skills development (Hypothesis 4b).

Methods
Participants

A total of 559 students from five regions of China participated in
this study. These students completed a survey containing measures
assessing the motivational climate, satisfaction and frustration with
their BPNs, and their life skills development in PE. However, 26
students were excluded from the final sample because they responded
several times to the same item, failed to answer more than five items
in a row or failed to answer more than a fourth of the items. The final
sample included 533 PE students (259 males and 274 females) between
13 and 18 years of age (Mage=15.36; SD=1.28). The students
participated in PE for an average of 111 min per week (SD=24.50) and
were taking PE as an exam subject. In total, 19 classes from 8 middle
and high schools were included; on average, there were 28 students
per class. In their PE classes, the students took part in a variety of
sports, including badminton, basketball, cheerleading, football,
gymnastics, martial arts, rope skipping, table tennis, track and field,
tai chi, and volleyball. Furthermore, 64.1% of students participated in
extracurricular sports outside of PE, which included students
participating in 1-3 different sports for an average of 92.41 min per
week (SD=82.34; range = 30-420).

Procedures

When recruiting students for our study, the first author contacted
administrators and PE teachers from the students’ schools and
explained the purpose of the study, so that approval for the study
could be obtained. Each student that participated also provided
written informed consent before completing the survey. To ensure
their responses were as independent, accurate, and honest as possible,
participants were provided with standardized written and verbal
instructions and were informed that there were no right or wrong
answers and that their responses were anonymous and confidential.
The inclusion criteria for the study were that participants were middle
and high school students who regularly participate in PE classes. In
China, students who take part in PE are usually 13-15years old in
middle school, and 16-18 in high school students. The data collection
was conducted in their PE classes or self-study classes after the middle
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FIGURE 1
The hypothesized model, including mastery and performance climates, needs satisfaction and frustration, and life skills development. Continuous
arrows show positive relationships, while discontinuous arrows show negative relationships. Hla, Hypothesis 1a; H1b, Hypothesis 1b; etc.

of the spring term, to ensure that students had sufficient experience
with the variables that would be addressed in the study. Most
participants took 15-20 min to complete the survey.

Measures

Perceived motivational climate

The students’ perceptions of the teacher-initiated motivational
climate during their PE lessons were measured via a modified Chinese
version of the Motivational Climate Scale for Youth Sports (MCSYS)
(Smith et al., 2008; Wu et al., 2021). In line with Weeldenburg et al.
(2020), the wording of the scale was slightly adapted to the PE context.
It consists of six items measuring perceptions of a mastery climate
(e.g., “The PE teacher told us to help each other improve skills’) and
six items measuring perceptions of a performance climate (e.g., “The
PE teacher will punish us if we make a mistake’). Students responded
to items on a 5-point scale ranging from 1 (‘not at all true for me’) to
5 (‘very true for me’). Total scores for each scale were computed by
averaging the individual item scores. Wu et al. (2021) revised this scale
for Chinese adolescents and provided evidence for its internal
consistency and test-retest reliability. In the current study, the
Cronbach’s alpha coefficients for the mastery and performance-
oriented dimensions were 0.93 and 0.80, respectively.

Basic needs satisfaction and frustration

The Chinese version of the psychological needs satisfaction scale
for PE (PNSSPE) (Liu and Chung, 2014) and the psychological needs
frustration scale for PE (PNTSPE) (Liu and Chung, 2015) were used
to assess Chinese students’ needs satisfaction and frustration. The item
stem for the two scales was “In my physical education classes, 1. The
PNSSPE includes 10 items which measure: autonomy satisfaction
(e.g., “free to do physical activities the way I like”), competence
satisfaction (e.g., “have the ability to perform well”), and relatedness
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satisfaction (e.g., “get along well with the people”). The PNTSPE
includes nine items which measure: autonomy frustration (e.g., “often
feel like I have to follow other people’s commands”), competence
frustration (i.e., “often feel like I'm inadequate”) and relatedness
frustration (e.g., “feel some people do not like me much”). Participants
responded to the items using a 7-point scale (1 =strongly disagree,
7=strongly agree). The two scales have been shown by previous
studies to have good internal consistency and reliability among
Chinese students (Liu and Chung, 2014; Liu and Chung, 2015; Liu
et al., 2017). Sheldon and Niemiec (2006), along with Deci and Ryan
(2014), have highlighted that participants’ sum or balance of the three
BPNs is vital for promoting positive psychological development.
Camire et al. (2019) have also called for studies to examine the
relationships between satisfaction of total BPNs and young people’s
life skills development, and other studies have highlighted the
importance of this relationship as well(Hodge et al., 2013; Cronin
etal., 2020). As such, the current study combined the three BPNs to
create a total measure of needs satisfaction and frustration scores. In
this study, the Cronbachs alpha coefficient for the total needs
satisfaction subscales was 0.92, and 0.93 for the total needs
frustration subscales.

Life skills development

The 43-item Chinese version of the Life Skills Scale for PE (LSSPE;
Jietal, 2022) was used to measure how students perceived their own
life skills development. The item stem for this scale was: “PE classes
have taught me to.”. Example items included: teamwork (7 items; e.g.,
“help build team/group spirit); goal setting (7 items; e.g., “set specific
goals”); social skills (5 items; e.g., “maintain close friendships”);
problem-solving and decision-making (4 items; e.g., “evaluate a
solution to a problem”); emotional skills (4 items; e.g., “Notice how
I feel”); leadership (8 items; e.g., “know how to motivate others”); time
management (4 items; e.g., “control how I use my time”) and
interpersonal communication (4 items; e.g., “Pay attention to what
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someone is saying”). Students responded to items on a 5-point scale
ranging from 1 (“not at all”) to 5 (“very much”). The subscales also
demonstrated strong internal consistency and reliability in previous
studies with Chinese students (Ji et al., 2022). In this study, the
Cronbach’s alpha coefficients for the eight life skills subscales ranged
from 0.81 to 0.96.

Data analysis

For our preliminary analyses, missing values, skewness and
kurtosis, descriptive statistics and correlations between the study
variables were calculated using SPSS Version 25.0 (IBM Corporation,
2017). To decide on whether to conduct mediation analysis, we first
assessed whether significant correlations existed between our
independent, mediator, and dependent variables. Given that individual
differences may affect life skills development (Gould and Carson,
2008), we assessed potential gender and age group (13-15 versus
16-18years old) differences on all variables, to decide whether to
control for these variables in the mediation analyses.

For the mediation analyses, we used the PROCESS macro for
SPSS (Hayes, 2013). Specifically, we used model number four of the
macro and we included 20,000 bootstrap resamples and a 95% bias-
corrected confidence interval (CI), which can be appropriate for
smaller sample sizes (Preacher and Hayes, 2004). In addition, Our
sample size surpassed the median sample size for cross-sectional
studies in sport and exercise psychology (Schweizer and Furley, 2016)
and for mediation analyses in major psychology journals (Sim et al.,
2021). Given the difference on indirect effect and mediation (Hayes,
2013), we assess the indirect effect of each mediator after judging
whether mediation was evident. When the mediators are included in
the model, mediation occurs when a statistically significant regression
coefficient (p <0.05) for the total effect reduces in value for the direct
effect (Hayes, 2013). Specifically, when this reduction results in a
non-significant regression coefficient for the direct effect, full
mediation is said to be occurring. In comparison, when the regression
coeflicient for the direct effect is reduced but remains significant,
partial mediation is said to be occurring. An indirect effect is evident
when zero is not included within the lower and upper bound Cis for
a possible mediator (Hayes, 2013).

With regard to effect sizes, according to Cohen’s (1988) criteria,
we judged the correlations as either small (r=+ 0.10 to +0.29),
medium (r=+ 0.30 to £0.49), or large (r>=* 0.50). R* values for the
mediation model were converted to Cohen’s f (a measure of effect
size) using this formula (R?/(1-R?)) and can likewise be identified as
small (f>0.02), medium (£ >0.15), or large (> 0.35) (Cohen, 1988).

Results
Preliminary analysis

Missing value analysis found that the percentage of missing data
in the sample was very low (0.3%). As a result, we performed a mean
substitution to minimize lost cases. We also calculated skewness and
kurtosis values as a means of assessing the normality of the main study
variables. The skewness values ranged from —0.97 to 0.50, while the
kurtosis values ranged from —0.57 to 0.48 (See Table 1), indicating

Frontiers in Psychology

10.3389/fpsyg.2023.1232849

that the data approximated a normal distribution (Tabachnick and
Fidell, 2013).

For assessing potential gender and age group differences on all
variables, results showed that there were age group differences
(p<0.01) for the study variables for all eight life skills and total needs
satisfaction, while there were gender differences (p<0.01) for the
performance climate and time management skills. Therefore,
we controlled for age group and gender in our mediation analyses.

Descriptive statistics

Table 1 displays the scale ranges, mean scores, standard deviations,
reliability coefficients, skewness values, kurtosis values and
correlations for the study variables. The Cronbach’s alpha values for all
variables were above 0.80, which indicates adequate internal reliability.
The correlations between the study variables were consistent with our
expectations. On the bright pathway, the mastery climate was
positively and significantly correlated with participants’ total needs
satisfaction (r=0.66, p<0.01) and the development of all eight life
skills (r range=0.44-0.61, all p<0.01). Total needs satisfaction was
positively and significantly related to students’ development of all
eight life skills (r range = 0.44-0.65, all p <0.01). On the dark pathway,
the performance climate was positively and significantly related to
total needs frustration (r=0.52, p<0.01), while it was negatively and
significantly correlated with students’ development of all eight life
skills (r range=—0.28 - —0.15, all p<0.01). Total needs frustration was
negatively and significantly associated with students’ development of
all eight life skills (r range=—0.50 - -0.34, all p<0.01). Regarding the
cross paths, the mastery climate was negatively and significantly
correlated with participants’ total needs frustration (r=-0.49,
p<0.01), whereas the performance climate was negatively and
significantly correlated with total needs satisfaction (r=-0.38,
p<0.01). Furthermore, mastery climate had lager effect size on
correlations with all eight life skills than performance climate. The
results of the correlational analysis meant that we conducted further
the mediation analyses for both the bright and the dark pathways.

Mediation analysis

Figures 2, 3 display the mediation models with unstandardized
regression coefficients that we tested. In these mediation models,
we included the mastery and performance climates as the independent
variables, total needs satisfaction and frustration as the mediators, and
the eight life skills as the dependent variables. Tables 2, 3 shows the
indirect effect of mastery climate or performance on students’ each life
skills development through total needs satisfaction or frustration.

For the models in Figure 2, the mastery climate was positively
associated with total needs satisfaction (i.e., the mediator), and total
needs satisfaction was positively related to all eight life skills. The
mastery climate was positively correlated with all eight life skills (i.e.,
the total effect was significant and positive). When including total
needs satisfaction as the mediator, the direct effect of the mastery
climate on all eight life skills was reduced, but remained statistically
significant, suggesting partial mediation. These results indicated that
total needs satisfaction partially mediated the relationships between
the mastery climate and participants’ development of the eight life
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TABLE 1 Mean scores, standard deviations, reliability coefficients, skewness values, kurtosis values and correlations for all study variables.

1 p 3 4 5 6 7 9 10 11 12

(1) Mastery climate -

(2) Performance climate —0.347%% -

(3) Total needs

satisfaction 0667 038 B
(4) Total needs
frustration o4 0527 -oer -

(5) Teamwork 0.56%* —0.28%:* 0.59%%* —0.43%%* -

(6) Goal setting 0.53%* —0.21%* 0.55%* —0.42%* 0.69%* -

(7) Social skills 0.48%* —0.24%* 0.55%* —0.45%* 0.58%* 0.54%* -

(8) Problem solving 0.50%* —0.25%% 0.50%* —0.40%* 0.64%* 0.66%* 0.61%*

(9) Emotional skills 0.45%* —0.21%* 0.44%* —0.36%* 0.47%* 0.52%* 0.49%* 0.58%* -
(10) Leadership 0.50%* —0.21%* 0.57%* —0.40%* 0.68%* 0.65%* 0.65%* 0.70%* 0.57%* -
(11) Time management 0.44%* —0.15%%* 0.45%* —0.36%* 0.59%* 0.627%* 0.52%* 0.66%* 0.54%* 0.65%* -
(12) Communication 0.44%* —0.27%%* 0.44%* —0.34%* 0.52%* 0.50%* 0.627%* 0.57%* 0.54%* 0.63%* 0.53%* -
Scale range 1-5 1-5 1-7 1-7 1-5 1-5 1-5 1-5 1-5 1-5 1-5 1-5
Mean score 4.35 2.09 532 2.67 3.49 3.54 3.65 3.68 3.72 3.50 3.39 3.887
Standard deviation 0.69 0.76 1.06 1.15 0.78 0.92 0.87 0.83 0.72 0.79 091 0.778
Cronbach’s alpha 0.93 0.80 0.92 0.93 0.92 0.96 0.90 0.92 0.81 0.91 0.90 0.877
Skewness value —0.974 0.5 —0.308 0.317 0.1 —0.372 —0.202 —0.257 —0.103 0.034 —0.053 -0.222
Kurtosis value 0.476 —0.077 —0.144 —0.565 —0.163 0.087 —0.431 —0.095 0.01 —0.193 —0.169 —0.485

N=533. *#p <0.01. Problem solving, problem-solving and decision making; Communication, interpersonal communication skills.
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FIGURE 2

and age group were entered as covariates in all models. ***p <0.001.

Model including mastery climate and the eight life skills. Values signify unstandardized regression coefficients. The direct effect of mastery climate on
each of the life skills is outside the parentheses whereas the total effect is inside the parentheses. Performance climate, total needs frustration, gender,
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FIGURE 3
Model including performance climate and the eight life skills. Values signify unstandardized regression coefficients. The direct effect of performance
climate on each of the life skills is outside the parentheses whereas the total effect is inside the parentheses. Mastery climate, total needs satisfaction,
age group, and gender were entered as covariates in all models. *p <0.05, **p < 0.01, ***p <0.001.

TABLE 2 Indirect effect of mastery climate on students’ each life skills development through total needs satisfaction.

Bootstrap effect Bootstrap SE 95% ClI
Teamwork 0.19 0.04 [0.12,0.27]
Goal setting 0.19 0.05 [0.1,0.29]
Social skills 0.20 0.04 [0.13,0.28]
Problem solving 0.12 0.04 [0.06, 0.19]
Emotional skills 0.09 0.03 [0.03, 0.16]
Leadership 0.21 0.03 [0.15,0.28]
Time management 0.13 0.04 [0.06, 0.21]
Communication 0.12 0.03 [0.06, 0.18]

N=533. Age group, gender, performance climate, total needs frustration were entered as covariates in all models. Twenty thousand bootstrap resamples and 95% bias corrected confidence
intervals were employed. Cl, confidence interval; Problem solving, problem-solving and decision making; Communication, interpersonal communication skills.

TABLE 3 Indirect effect of performance climate on students’ each life skills development through total needs frustration.

Bootstrap effect Bootstrap SE 95% ClI
Teamwork —0.02 0.02 [~0.06, 0.01]
Goal setting —0.05 0.02 [-0.1, —0.01]
Social skills ~0.07 0.02 [~0.11, —0.03]
Problem solving —0.03 0.02 [—0.08, 0.01]
Emotional skills —0.04 0.02 [—0.08, 0.01]
Leadership —0.03 0.02 [-0.07,0.01]
Time management —0.05 0.02 [-0.1, —0.01]
Communication —0.02 0.02 [—0.05, 0.02]

N=533. Age group, gender, mastery climate, total needs satisfaction were entered as covariates in all models. Twenty thousand bootstrap resamples and 95% bias corrected confidence intervals

were employed. Cl, confidence interval; Problem solving, problem-solving and decision making; Communication, interpersonal communication skills.
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skills in PE. From Table 2, for all models, we can thus see that zero
was not included within the lower and upper bound Cis for total
needs satisfaction, suggesting mastery climate had an indirect effect
on all eight life skills via total needs satisfaction.

For the models in Figure 3, the performance climate was
positively associated with total needs frustration. Total needs
frustration was negatively related to goal setting, social skills, and
time management. However, there were no significant relationships
between total needs frustration and teamwork, problem-solving and
decision-making, emotional skills, leadership, and interpersonal
communication. The total effect of the performance climate on all life
skills besides interpersonal communication was not statistically
significant. When including total needs frustration as the mediator,
the direct effect of the performance climate on all eight life skills was
not statistically significant. From the indirect effect in Table 3, for the
models on teamwork, problem-solving and decision making,
emotional skills, leadership, and interpersonal communication,
we can see that zero was included within the lower and upper bound
Cis for total needs frustration, whist zero was not included for the
models on goal setting, social skills, and time management.
Combined, these results suggested that total needs frustration did not
mediate the relationship between performance climate and teamwork,
problem-solving and decision making, emotional skills, leadership,
and interpersonal communication. On the contrary, there was the
masking effect (Wen and Ye, 2014) of the performance climate on
goal setting, social skills, and time management via total needs
frustration, but the effect sizes were very small.

Discussion

The primary aim of the present study was to investigate how
Chinese teachers develop students’ life skills in PE, using SDT and
AGT (Standage et al., 2003; Jaakkola et al., 2015) as our theoretical
framework. Specifically, we addressed the call for the following causal
sequence to be investigated: perceived motivational climate affects
participants’ BPNs, which in turn, influences the development of life
skills (Brown and Fry, 2014; Cronin et al., 2022). Our study also
responded to the call for investigations of both the ‘bright’ and ‘dark’
side variables of SDT on students’ development of life skills (Cronin
etal, 2019, 2020). Furthermore, we attempted to discuss the cross-
paths in the ‘bright’ and ‘darK’ sides, that no previous studies have
investigated. In summary, this study extends prior research by
supporting the idea that a mastery climate facilitates students’
satisfaction with their BPNs and consequently helps them to develop
their life skills.

Our first hypothesis assessed the relationships between students’
perceptions of the teacher-initiated motivational climate and their
BPNs. Our findings revealed that a mastery climate was positively
related to total needs satisfaction and negatively related to total needs
frustration. In comparison, a performance climate was negatively
associated with total needs satisfaction and positively associated with
total needs frustration. These results supported hypothesis 1. On the
bright side, aligned with the antecedent findings (Garca-Gonzlez
et al,, 2019) and the SDT-based research (Leo et al., 2020; Cronin
etal., 2022; Ji et al., 2022), these findings suggested mastery climate
as well as autonomy and needs support as contextual variables could
positively predict students’ BPNs satisfaction. As such, the more that
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students perceived the class climate to be positive, the more likely
they were to feel that their BPNs were satisfied. Furthermore, the
negative and significant cross-path from a mastery climate to total
needs frustration supported past research indicating autonomy and
needs support also negatively predicted BPNs frustration (Garca-
Gonzlez et al.,, 2019; Leo et al., 2020; Cronin et al., 2022; Ji et al.,
2022). According to Vansteenkiste and Ryan’s (2013) research
revealing that needs-supportive circumstance could act a buffering
part against poor well-being and malfunctioning, it may suggest that
the positive contextual variables including mastery climate have
effects on buffering BPNs frustration. On the dark side, the results
also supported previous literature (Garca-Gonzlez et al., 2019) and
the SDT-based research (Leo et al., 2020; Cronin et al., 2022; Ji et al.,
2022). In line with need-tharwting or controlling behaviors, the more
students perceived the class climate to be performance-oriented, the
more likely they were to feel that their BPNs were frustrated. It may
be because these teaching behaviors make pupils feel more pressure,
inferior and being controlled. However, unlike previous findings
(Garca-Gonzlez et al., 2019), this study and Ji et al’s (2022) research
showed a significant and negative relationship between performance
climate, controlling teaching and Chinese students’ BPNs satisfaction.
The possible explanation for these differing results is that in contrast
to western education, Chinese education includes PE as a
performance-focused, graded subject, which may lead to lower levels
of students’ needs satisfaction and lower intrinsic motivation
(Krijgsman et al, 2017), especially when the PE teacher
overemphasizes grade-based success. Taken together, the results
indicate that PE teachers should use instructional strategies that help
to create a mastery climate and avoid creating a performance climate
if they wish to satisfy students BPNs and buffer against
needs frustration.

Our second hypothesis involved an evaluation of the relationship
between students’ BPNs and their life skills development. Supporting
hypothesis 2, total needs satisfaction was positively related, whereas
total needs frustration was negatively associated, with students’
development of the eight life skills. The positive relationship between
BPNss satisfaction and life skills development was consistent with
previous cross-sectional (Cronin et al., 2019; Cheon et al., 2021; Ji
etal, 2022) and longitudinal (Cronin et al., 2020) studies in PE, and
also with Hodge et al’s (2013) conceptual framework for life skills
development. These findings indicated that satisfying students’ BPNs
would positively predicts the development of life skills. Moreover,
several SDT-based literature showed that BPNs satisfaction also
predict other positive outcomes such as engagement (Leo et al,
2020), intention to physical activities and well-being (Behzadnia,
2020). Based on Vallerand’s (1997) SDT-based motivational sequence,
it might be that greater BPNs satisfaction leads to higher levels of
self-determined motivation, which, in turn, predicts positive
outcomes and the development of life skills. Future studies should
explore this proposition. Notably, in line with the studies by Cheon
etal. (2021) and Ji et al. (2022), our results indicated that students’
BPNis frustration may inhibit their development of some life skills.
However, this finding differed from Cronin et al’s (2019) and
Behzadnias (2020) study, which found no relationships between
BPNs frustration and life skills development and well-being. The
possible explanation for the difference in the results of needs
frustration is due to the difference in the sampled groups of pupils in
cultural and educational contexts or adopting differing research

frontiersin.org


https://doi.org/10.3389/fpsyg.2023.1232849
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org

Zheng et al.

method. Future studies should look to further investigate why these
different findings occur. Overall, our finding indicates that PE
teachers should aim to create an environment where students’ three
BPNs are satisfied to help develop their life skills.

For the third hypothesis, we assessed the relationships
between the perceived motivational climate and students’ life
skills development. In line with hypothesis 3, a perceived mastery-
oriented climate was positively related to students’ eight life skills
development, whereas a perceived performance climate was
negatively correlated with it. The first finding was consistent with
previous research (Di Battista et al., 2019; Rodrigues et al., 2020;
Mossman et al., 2021), which showed that a mastery-oriented
climate was positively associated with adaptive outcomes in PE,
including life skills development. This finding also confirmed the
implicit approach to life skills development and transfer (Bean
et al., 2018). Specifically, a mastery climate was regarded as an
implicit behavior that allowed participants to live experiences
which could foster students’ life skills implicitly. However,
previous research has suggested that a performance climate was
associated with negative consequences (Serrano et al., 2016;
Garca-Gonzlez et al., 2019). This was further confirmed in our
study, as our second finding demonstrated that students’ learning
of life skills may be hindered when PE teachers create a
performance-oriented climate. Therefore, teachers’ inappropriate
social interactions (e.g., creating a performance climate) may
thwart the ability of young people to learn life skills (Kendellen
and Camire, 2015; Newman et al., 2021). One explanation for this
is that a performance climate causes participants to feel nervous,
unappreciated, or focused on winning, and as a result, they are
more likely to feel stressed and less likely to learn life skills (Neely
and Holt, 2014). Nevertheless, it must also be noted that mastery
climate was larger related to all eight life skills as compared to
performance climate. This finding supported past studies in sport
(Mossman et al., 2021) and PE (Garca-Gonzlez et al., 2019;
Rodrigues et al., 2020) indicating mastery climate compared with
performance had greater effects on positive outcomes (e.g., life
skills development). Even so, teachers should still avoid
performance-oriented behaviors in PE.

Our fourth hypothesis was to investigate the mediating role of
BPNs in the relationships between the motivational climate and
students’ life skills development. For the bright pathway, students’
total needs satisfaction partially mediated the relationships between
a perceived mastery-oriented climate and students’ development of
the eight life skills. Our findings confirmed hypothesis 4a and were
consistent with previous studies showing that BPNs satisfaction
mediated the relationships between a mastery climate and students’
adaptive outcomes in PE, such as their grades (Rodrigues et al., 2020),
intention to engage in physical activity (Di Battista et al., 2019),
moderate to vigorous physical activity (MVPA) (Chen et al., 2020),
concentration (Mastagli et al., 2021) and motivation (Claver et al.,
2020). Furthermore, our mediation model also supported the
SDT-based research in PE (Cronin et al., 2019) and in sport (Cronin
et al., 2022), which indicated that the more that students could
perceive the class climate to be mastery-oriented as well as autonomy-
supportive, the more likely they were to report higher levels of BPNs
satisfaction, and, in turn, greater development of life skills. However,
for the dark side, contrary to hypothesis 4b, we found that total needs
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frustration did not mediate the correlations between a performance-
oriented climate and students’ development of all life skills besides
goal setting, social skills, and time management, while the masking
effect sizes of the performance climate on goal setting, social skills,
and time management via needs frustration were very small. Several
researchers indicated that students’ BPNs frustration had positive
associations with negative outcomes in PE such as amotivation
(Cheon et al., 2016), antisocial behavior (Cheon et al., 2018) and
negative affect (Liu et al., 2017; Behzadnia et al., 2018). The possible
explanation is that the experience of BPNs frustration mostly affects
negative outcomes that may be obstructive factors of students’
developing life skills (Haerens et al., 2018; Cheon et al., 2021). To
explain this phenomena, it needs to further explore whether existing
other variable (e.g., motivation regulations) mediates the relationship
between performance climate and life skills. Overall, our findings
demonstrated that to satisfy students’ BPNs and develop their life
skills, PE teachers should aim to create a mastery-oriented climate
and avoid a performance climate.

Practical implications

The finding from our study adds to a growing body of literature
on adolescents’ life skills development, and assists in our
understanding of the role of motivational climates on it. Specifically,
mastery climate can be able to foster students’ satisfaction of BPNs,
and, in turn, to help them to implicitly develop the following life
skills: teamwork, goal setting, social skills, problem solving and
decision making, emotional skills, leadership, time management, and
interpersonal communication. This suggests that creating a mastery
climate is an important skill for PE teachers.

Based on these findings, PE teachers ought to adopt some
instructional strategies to build this climate. For instance, teachers
provide students different choice of skill-level tasks, allow their
mistakes and permit them to take part in decision-making about the
content of lessons to meet students’ need for autonomy, and, in turn,
to foster their goal setting, decision making and time management
skills. Teachers set some activities of helping them master sports skills
to promote them having more positive experiences, lead them to
learn from errors and evaluate them through positive individualized
feedback about their effort and progress, which could facilitate
competence satisfaction, and, in turn, develop their problem solving
and emotional skills. Teachers provide more opportunities for
collaborative learning where each student performs a defined role to
help others to improve abilities (e.g., through grouping), and concern
and appreciate each student equally to meet their need for relatedness,
and, in turn, to cultivate their teamwork, leadership and interpersonal
communication skills. Meanwhile, it should also be noted that
performance climate is negatively related to BPNs frustration and life
skills development. Therefore, PE teachers ought to avoid such
teaching behaviors of creating performance climate as well, such as
overemphasizing on outperforming others, comparing them with
others frequently, punishing their errors, focusing only on records,
and concerning and endorsing only outstanding performer.
Additionally, teachers ought to lead them how to apply these skills
learning from PE to other circumstances (e.g., school, community,
family).
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Limitations and future directions

Our study provided some novel and actionable findings but also
had several limitations.

First, we used student self-reporting, yet we know that the
truthfulness of responses and potential social desirability is always a
limitation of this approach (Brenner and DeLamater, 2014). As such,
future studies should use trained classroom observers (Cheon et al.,
2018) or gain the perspectives of different observers (e.g., teachers,
peers, parents) (Cronin et al., 2019), either to avoid this bias or to at
least corroborate students’ ratings of the motivational climate, BPNs
satisfaction, and life skills development in PE.

Second, the study involved a cross-sectional design, which could
not examine causality. Given our promising cross-sectional findings,
future life skills research based on AGT and SDT should verify our
correlational findings via longitudinal and experimental
research designs.

Third, our study focused only on teacher-created motivational
climates. There might be the other-created climates that influence
students’ life skills development in PE. For example, some studies
suggested that a peer-created motivational climate may be a greater
influence on adaptive PE outcomes (Rodrigues et al., 2020) included
life skills development (Mossman et al., 2021). According to the
different characteristic of teachers’ and peers’ motivational behaviors
(Papaioannou, 1998; Ntoumanis and Vazou, 2005), future research
ought to provide a comprehensive test of both motivational climates
—created by teachers and peers - to see how they affect students’ life
skills development.

Finally, Our study only considered two motivational climates as
contextual factor variables, which could not be judged to have a
greater impact on BPNs and life skills development than other
factors. Based on previous SDT-based research (e.g., Cronin et al.,
2019; Leo et al, 2020), future research could add autonomy-
supportive and controlling teaching behaviors as contextual factors
to test at the same time which is the better predictor (autonomy-
supportive behavior or mastery climate) of needs satisfaction and life
skills development, and which variables (controlling behavior or

performance climate) better predict needs frustration.

Conclusion

To the authors’ best knowledge, the current study is the first to
utilize SDT and AGT to explore how students develop their life skills
in PE. The present study supported and extended previous findings
by finding the associations between students’ perceptions of teacher-
initiated motivational climates and their life skills development. In
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