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Abstract

Objectives: Grounded in self-determination theory (SDT), the main aim of this study was to
examine the longitudinal associations between teacher autonomy support, students’ basic
psychological need satisfaction and life skills development in physical education (PE).
Design: This study employed a two-wave longitudinal research design.
Method: Students (N =266, Mage = 12.94 years, SD = 0.70) completed measures assessing
perceived autonomy-supportive teaching, need satisfaction (autonomy, competence, and
relatedness), and life skills development in PE (teamwork, goal setting, social skills, problem
solving and decision making, emotional skills, leadership, time management, and
interpersonal communication). Data collections took place during week 6 (timepoint 1; T1)
and week 15 (timepoint 2; T2) of the autumn school term.
Results: Cross-lagged panel analyses showed that T1 teacher autonomy support did not
significantly predict students’ three basic psychological needs, total need satisfaction or life
skills development at T2. Students’ T1 total need satisfaction positively predicted their
development of all eight life skills at T2. Additionally, students’ T1 autonomy satisfaction
positively predicted their teamwork, social skills, emotional skills, leadership, and
interpersonal communication skills at T2, T1 competence satisfaction positively predicted
students’ teamwork skills at T2, and students’ T1 relatedness satisfaction positively predicted
their social skills at T2.
Conclusions: Providing partial support for SDT, the findings highlighted that satisfaction of
students’ three basic psychological needs had some positive effects on students’ life skills
development in PE. As such, a climate that satisfies students’ basic psychological needs
should help to develop their life skills in PE.

Keywords: PE teaching; positive youth development; psychosocial skills; cross-

lagged panel model.
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Life skills are defined as “those skills that enable individuals to succeed in the
different environments in which they live such as school, home and within their
neighbourhoods” (Danish, Forneris, Hodge, & Heke, 2004, p. 40). Examples of life skills
include leadership, interpersonal communication, problem solving and decision making, and
teamwork. It is important to note that life skills must be transferable across life domains
(e.g., schoolwork, home life, and relationships) to be truly considered life skills (Pierce,
Gould, & Camir¢, 2017). In this regard, educational and governmental organisations have
highlighted that transferable life skills are important for adolescent’s health, well-being, and
their educational and occupational success (Artess, Hooley, & Mellors-Bourne, 2016; United
Nations International Children’s Emergency Fund, 2012).

But where exactly do young people acquire life skills? Settings which are purported
to develop young peoples’ life skills include extracurricular activities such as music, drama,
and sport (Holt et al., 2017; Larson, Hansen, & Moneta, 2006). Several studies have also
highlighted physical education (PE) as a setting that can enhance students’ life skills (e.g.,
Goudas, 2010; Holt, Sehn, Spence, Newton, & Ball, 2012; Jenny & Rhodes, 2017).
Moreover, a recent review by Opstoel et al. (2019) illustrated that students develop a range of
different life skills in PE. There are several reasons why PE may promote students’ life
skills. In his review article, Bailey (2018) proposed that the popularity, attractiveness, and
motivational aspects of PE are key features for promoting youth development. A study by
Jacobs, Knoppers, and Webb (2013) found that Dutch PE teachers believed that the
collaborative and interactive aspects of lessons promote students’ social and moral
development. Other studies have illustrated different teaching approaches that promote
students’ life skills. For example, researchers have shown that student-centred models of
learning (e.g., Sport Education Model, Siedentop, 1994; Cooperative Learning, Slavin, 1995)

help PE students develop their teamwork, communication, problem solving and decision
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making, leadership, and social skills (Casey & Goodyear, 2015; Smither & Zhu, 2011).
Likewise, the teaching personal and social responsibility model (Hellison, 2010) has been
successful in developing students’ goal setting, leadership, teamwork, and social skills
(Escarti, Gutiérrez, Pascual, & Marin, 2010; Wright & Burton, 2008). Goudas and
Giannoudis (2008) also showed that a life skills programme implemented in PE can teach
students goal setting and problem solving skills. Similarly, Pesce et al. (2016) found that a
life skills programme incorporated into a multisport PE context developed students’ goal
setting, cooperation, and decision making skills. Nonetheless, given that few of these studies
incorporated relevant psychological theory, there remains a need for theory-based studies to
investigate and further explain how young people develop their life skills in PE.

One theory which holds great promise for exploring life skills development is self-
determination theory (SDT; Ryan & Deci, 2017). This is the case as at its core SDT is a
theory of human development and wellness (Ryan & Deci, 2017). One key aspect of SDT is
the level of teacher autonomy support which impacts upon students’ learning and
development (Reeve, 2006), and has been associated with students’ life skills development in
PE (Cronin, Allen, Russell, & Mulvenna, 2018). Autonomy-supportive behaviours involve
the teacher adopting a student’s perspective, providing choice in the activities,
acknowledging students’ feelings, promoting the use of initiative and problem solving,
encouraging students to work together and independently, and providing a rationale for tasks
(De Meyer et al., 2016; Mageau & Vallerand, 2003). Numerous intervention studies have
shown that a teacher’s level of autonomy support can be increased through training and
positive student outcomes result from such training (Cheon, Reeve, & Song, 2016, 2019a;
Cheon, Reeve, & Ntoumanis, 2018).

A second key aspect of SDT is the degree to which PE students’ three basic

psychological needs for autonomy, competence, and relatedness are satisfied (Haerens,
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Aelterman, Vansteenkiste, Soenens, & Van Petegem, 2015). Autonomy satisfaction involves
the student feeling empowered and self-directed in her/his behaviour, competence satisfaction
refers to the student feeling effective in the PE environment, and relatedness satisfaction
involves the student having warm and caring relationships with other students and the
teacher/s (Cheon et al., 2016). Regarding the three basic needs, it is important to note that
researchers can adopt both a specific-factor approach (i.e., where autonomy, competence, and
relatedness satisfaction are examined separately) and a general-factor approach (i.e., where
total need satisfaction is examined) in their investigations (Brunet, Gunnell, Teixeira,
Sabiston, & Bélanger, 2016). Basic psychological needs theory, one of six mini theories of
SDT, suggests that social contexts which satisfy peoples’ basic psychological needs are
necessary for optimal development to occur (Ryan & Deci, 2017). Supporting such a
proposition, several studies have highlighted that satisfaction of students’ three basic needs is
positively related to adaptive student outcomes in PE (for a review, see Vasconcellos et al., in
press) including life skills development (Cronin et al., 2019).

Combining teacher autonomy support and basic need satisfaction, several researchers
have suggested that autonomy support fosters an individual’s development because it
nurtures their three basic needs (Mageau & Vallerand, 2003; Vansteenkiste & Ryan, 2013).
In this regard, Hodge and colleagues (Hodge, Danish, Forneris, & Miles, 2016; Hodge,
Danish, & Martin, 2012) specified via their conceptual model for life skills development that
these aspects of SDT could be used to investigate and promote peoples’ life skills. Through
their model, Hodge and colleagues (2012, 2016) proposed the following set of relationships:
need-supportive climate — basic need satisfaction — life skills development. Specifically,
these researchers outlined how various SDT-based variables (e.g., an autonomy-supportive
climate and satisfaction of the needs for autonomy, competence and relatedness) may be

related to the development of peoples’ life skills. For example, Hodge et al. (2012) explained
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how perceptions of autonomy satisfaction could increase opportunities for people to solve
problems and make decisions, act as a leader, and set personal goals to work towards. These
researchers also highlighted how competence satisfaction in any domain extends to people’s
social skills, interpersonal communication, and problem solving and decision making.
Additionally, Hodge et al. (2012) outlined the connections between relatedness satisfaction
and people’s teamwork (e.g., cooperating with others) and social skills (e.g., increased social
interest and responsibility). The conceptual model for life skills development (Hodge et al.,
2012, 2016) is particularly important as it provides researchers with a theory-based model to
investigate young peoples’ life skills development in any domain.

Utilising Hodge et al.’s (2012, 2016) conceptual model for life skills development,
Cronin et al. (2019) found that teacher autonomy support was positively related to the
satisfaction of students’ three basic needs, total need satisfaction, and life skills development
in PE. Additionally, these researchers found that autonomy and relatedness satisfaction —
along with total need satisfaction — was positively associated with the development of
teamwork, goal setting, social skills, problem solving and decision making, emotional skills,
leadership, time management, and interpersonal communication skills in PE; whereas,
competence satisfaction was positively related to students’ development of teamwork, goal
setting, and leadership skills in PE. The unstandardized regression coefficients for these
associations ranged from .12 to .85 (M regression coefficient = .41). In doing so, this was the
first study to provide support for Hodge et al.’s (2012, 2016) conceptual model for life skills
development and utilise SDT to investigate life skills development in PE. Nonetheless, given
the cross-sectional nature of Cronin et al.’s (2019) findings, it was important for the present
study to conduct a longitudinal investigation of students’ life skills development in PE.

Using cross-lagged panel models (CLPMs), this study would allow for an assessment of
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potential longitudinal associations between students’ perceptions of teacher autonomy
support, basic psychological need satisfaction and life skills development in PE.
The Present Study

Using SDT (Ryan & Deci, 2017) as a theoretical framework, the novel purpose of this
study was to investigate students’ life skills development in PE over the course of a school
term, with data collections taking place during week 6 (T1) and week 15 (the final week) of
the autumn school term (T2). Figure 1 contains the first CLPM tested, which included the
three basic needs separately. A second CLPM was also tested and included total need
satisfaction. The first study aim was to investigate if students’ perceptions of teacher
autonomy support at T1 would positively predict their need satisfaction and life skills
development at T2. Based on SDT (Ryan & Deci, 2017) and previous longitudinal and cross-
sectional studies (Cheon et al., 2018; Cronin et al., 2019), it was hypothesised that T1 teacher
autonomy support would positively predict students’ need satisfaction and life skills
development at T2. The second aim was to assess if students’ need satisfaction at T1 would
positively predict their life skills development at T2. Based on Hodge et al.’s (2012, 2016)
conceptual model for life skills development and past cross-sectional studies (Cronin et al.,
2019), it was hypothesised that satisfaction of students’ three basic needs and total need
satisfaction at T1 would positively predict their life skills development at T2. The third aim
was to explore potential reciprocal effects between students’ basic need satisfaction at T1 and
teacher autonomy support at T2, and students’ life skills development at T1 and need
satisfaction at T2. Other SDT-based studies have highlighted the importance of investigating
potential reciprocal effects (e.g., Cheon et al., 2018; Jang, Reeve, Cheon, & Song, 2019) and
given the mixed findings of these studies no specific hypotheses were made for this
exploratory aim. The final aim was to assess the stability of the study variables across the

school term and investigate whether there were mean score differences for the study variables
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across the two timepoints. Based on past SDT-based studies involving other positive
outcomes (e.g., Cheon et al., 2018, 2019a), it was hypothesised that there would be
significant stability within each variable across the school term (i.e., p < .05 for the
autoregressive effects). Given that no intervention was to take place in the present study, it
was also hypothesised that there would be no significant differences between T1 and T2
scores for the study variables (i.e., p > .05 for the repeated-measures MANOVA).
Method

Participants

The study included 266 PE students (Mage = 12.94 years, SD = 0.70, range = 11-14)
and comprised of female (n = 145) and male (n = 118) students (three students failed to
indicate their gender) from two schools in England. The schools were both non-
denominational public schools that catered for pupils aged 11-18 years from the surrounding
areas. Participants were predominantly English (93.6%), with a few other ethnicities
included in the sample (e.g., mixed race, French, and Chinese). The students took part in PE
for an average of 2.03 hours per week (SD = 0.31) and 34.2% of the sample were taking PE
as an exam subject. Overall, 86.8% of students took part in sports outside of PE for an
average of 5.34 hours per week. Additionally, 67.3% of students engaged in other forms of
exercise (e.g., walking, cycling, and going to the gym) for an average of 3.07 hours per week.
In total, 14 teachers and 17 classes were included in the sample, with an average of 15.6
students per class (range = 7-29). Although the pedagogical approach of the teachers was not
assessed, none of the PE departments indicated that their teachers focused on life skills in
their lessons. In PE lessons, students participated in a range of different sports (e.g., soccer,
gymnastics, and basketball) and exercise activities (e.g., gym-based cardiovascular and
muscular exercise). This is typical of PE in England where the curriculum aims to ensure

that students develop competencies in a broad range of sport and exercise domains so that
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they can lead active and healthy lives (Department of Education, 2014). According to the
national curriculum (Department of Education, 2014), PE lessons in England involve
teaching students: skills and techniques for sports and exercise, sport-specific tactics and
strategies, the ability to analyse one’s own performance, and the skills needed for long-term
physical activity.

Measures

Teacher autonomy support. Students’ perceptions of teacher autonomy support
were assessed using a 10-item scale previously used and described by Cronin et al. (2019).
The item stem of the scale is “My PE teacher...” and example items include: “Gives students
a chance to input into class content” and “Encourages students to use their initiative”.
Students respond to items on a scale ranging from 1 (strongly disagree) to 5 (strongly agree).
Cronin et al. (2019) previously evidenced the factorial validity and internal consistency
reliability of this scale with PE students. For the current sample, the alpha values for the
scale were above the .70 criteria (Nunnally & Bernstein, 1994) for adequate internal
consistency reliability: T1 (o =.93) and T2 (o = .94).

Basic need satisfaction. Need satisfaction in PE was assessed using 12 items from
the PE version (Haerens et al., 2015) of the Basic Need Satisfaction and Frustration Scale
(Chen et al., 2015). The item stem for the scale is “During PE lessons...” and four items
assess autonomy satisfaction (“I feel that the exercises reflect what I really want™),
competence satisfaction (“I feel capable at what I am doing”), and relatedness satisfaction (“I
feel that the class members I care about also care about me”). Students respond to items on a
scale ranging from 1 (not true at all) to 5 (completely true). Haerens et al. (2015) provided
evidence for the validity and reliability of this scale with PE students. In the current study,
the alpha values for the three subscales and total need satisfaction at T1 and T2 ranged from

.86-.93.
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Life skills development. The 43-item Life Skills Scale for PE (LSSPE; Cronin et al.,
2018; Cronin et al., 2019) was used to measure students’ perceived life skills development in
PE. The item stem for this scale is “PE classes have taught me to...” and example items
include: teamwork (7 items; “work with others for the good of the team/group”), goal setting
(7 items; “set specific goals™), social skills (5 items; “interact in various social settings”),
problem solving and decision making (4 items; “evaluate a solution to a problem”), emotional
skills (4 items; “know how to deal with my emotions”), leadership (8 items; “set high
standards for the team/group”), time management (4 items; “control how I use my time”), and
interpersonal communication (4 items; “communicate well with others™). Students respond
to items on a scale ranging from 1 (not at all) to 5 (very much). The factorial validity and
internal consistency reliability of the scale has been supported with PE students (Cronin et al.,
2019). In the present study, the alpha values for the eight subscales at T1 and T2 ranged from
.84-.93.
Procedures

Following approval from the university’s ethics committee, schools were recruited via
email and subsequent face-to-face meetings with head PE teachers of the two schools. The
data collection took place in PE lessons during weeks 6 and 15 (the final week) of the autumn
school term. Data was collected during week 6 to ensure that students received enough PE
lessons to be able to provide an accurate judgement of the teacher, the climate, and their life
skills development in PE. The T2 data was collected during week 15 (i.e., nine weeks later)
as the students were due to change PE teacher at the beginning of the next school term.
Importantly, the nine-week time-lag was in line with other studies which have found
associations between need satisfaction and positive outcomes in PE (e.g., Cheon et al.,
2019a). Parent or guardian passive consent (via an opt out form) was obtained as requested

by the participating schools. In addition, each participant signed an informed consent form
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before taking part in the research. Students completed the survey after the researcher gave an
introductory statement which explained the purpose of the study, that the survey was
anonymous, there were no right or wrong answers, and all information would be kept
confidential. The researcher also explained that students were to answer the questions based
on their experiences of their current PE lessons and teacher during the autumn school-term.
The survey took approximately 15-20 minutes to complete on each occasion.
Statistical Analyses

SPSS Version 25.0 (IBM Corporation, 2017) was used for the preliminary analyses,
descriptive statistics, and the correlations between study variables. Confirmatory factor
analysis was conducted in Amos Version 25 (IBM Corporation, 2017) to assess the factorial
validity and invariance of the models using the following fit indices: chi-square statistic
divided by degrees of freedom (y?/df), root mean square error of approximation (RMSEA),
comparative fit index (CFI), Tucker Lewis index (TLI), and the standardised root mean
square residual (SRMR). A chi-square value relative to df ratio of 3:1 or lower was indicative
of adequate model fit (Tabachnick & Fidell, 2013). In line with Marsh, Hau, and Wen’s
(2004) recommendations, an RMSEA value of less than .08 or .05 represented a reasonable
or close fit to the data respectively; whereas, CFI and TLI values greater than .90 or .95
indicated acceptable and excellent fit respectively. An SRMR value of .08 or below indicated
satisfactory fit (Hu & Bentler, 1999). It is important to note that the models in the current
study were both complex and sizable as 10 to 12 factors and 65 scale items were included at
both timepoints. Therefore, in line with the advice of several researchers (e.g., Marsh, 2007;
Shi, Lee, & Maydeu-Olivares, 2019), the complexity and size of the model was taken into
account when judging model fit. This approach was taken as the model size effect suggests
that it can be very difficult to achieve adequate fit with complex models that include a large

number (i.e., > 30) of observed variables (Marsh, 2007; Moshagen, 2012; Shi et al., 2019).
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The invariance of the complete measurement model across T1 and T2 was assessed as
a prerequisite to assessing the relationships between variables and mean score differences
across timepoints (Putnick & Bornstein, 2016). Testing measurement invariance involves
comparing a series of increasingly constrained nested models and assessing whether
differences between the models are significant (Van de Schoot, Luptig, & Hox, 2012).
Specifically, five forms of invariance were tested: configural invariance (i.e., invariance of
model form), metric invariance (i.e., equivalence of the item loadings on the factors), scalar
invariance (i.e., equivalence of item intercepts), factor covariance invariance (i.e.,
equivalence of the factor relationships across time), and residual invariance (i.e., equivalence
of item residuals). The following changes in fit indices were used for judging the
measurement model to be invariant across timepoints: changes in the RMSEA values of less
than .010, differences in the CFI values of less than -.005, changes in the TLI values of less
than .05, and differences in the SRMR values of less than .005 (Chen, 2007; Little, 1997).

The CLPMs were analysed in Amos Version 25.0 (IBM Corporation, 2017) using
maximum likelihood estimation. A simplified illustration of the first CLPM is contained in
Figure 1. The CLPMs were constructed based on the guidance provided for the multiple
indicator variable approach by Stenling, Ivarsson, and Lindwall (2016). Specifically, cross-
lagged, reciprocal, and autoregressive effects were included in the models to test the
hypotheses. Cross-lagged effects refer to the effect of T1 variables on other T2 variables and
corresponds to the direction of the effects. Reciprocal effects refer to the effect of variable X
at T1 on variable Y at T2, in combination with the effect of variable Y at T1 on variable X at
T2 (i.e., assessing potential reverse effects). Autoregressive effects refer to each variable at
T1 being allowed to predict itself at T2. Larger coefficients for the autoregressive effect
indicate a smaller change in the variable over time (Stenling et al., 2016). R? values (i.e., the

variance explained) for each outcome variable in the CLPMs were converted to Cohen’s f*
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(an effect size measure) using the following formula (R? divided by 1 - R?) and can be judged
as small (£ >.02), medium (£ > .15), or large (* > .35) based on Cohen’s (1988) guidelines.
Lastly, SPSS Version 25.0 (IBM Corporation, 2017) was utilised to conduct a repeated-
measures MANOVA to assess potential mean score differences for T1 to T2 scores.
Results

Preliminary Analyses

Of the 369 students who completed the survey at T1, 266 students completed the
survey at T2 (i.e., a 72.1% response rate). A MANOVA showed that there were no
differences between the dropout students and those who persisted in the study on all variables
measured at T1: F (12, 356) = 1.25, Wilk’s A =.96, p = .25. With the sample of 266 students,
missing value analysis indicated that each individual item was left blank an average of 1.18
times (SD = 1.4) and the data was missing at random. As the percentage of missing data was
very low (0.4%) and to minimise lost data, a mean substitution was performed. According to
Tabachnick and Fidell (2013), mean substitution is a valid approach when a small percentage
of data (< 5%) 1s missing from a moderately sized sample, as was the case in the current
study. The main study variables were then assessed for normality, with skewness values
ranging from -0.60 to 0.14 and kurtosis values ranging from -1.15 to 0.54, indicating
reasonable normality (Tabachnick & Fidell, 2013). Potential gender differences were
assessed and results showed gender differences for the study variables (see supplementary
materials). Therefore, gender was controlled for in each of the CLPMs.
Descriptive Statistics

Table 1 presents the mean scores, standard deviations, reliability coefficients, and
correlations for the study variables. The mean scores for perceived teacher autonomy support
at T1 and T2 were 3.73 and 3.61 respectively on the 1-5 response scale. The mean scores for

the three basic needs on the 1-5 response scale at each time point were as follows: autonomy
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satisfaction (T1 =3.13, T2 = 3.08), competence satisfaction (T1 =3.56, T2 = 3.54), and
relatedness satisfaction (T1 =3.11, T2 = 3.22). Mean scores for life skills development on the
1-5 response scale at the two timepoints were as follows: teamwork (T1 = 3.71, T2 = 3.58),
goal setting (T1 =3.41, T2 =3.27), social skills (T1 =3.16, T2 = 3.06), problem solving and
decision making (T1 =3.07, T2 = 2.97), emotional skills (T1 = 2.70, T2 = 2.66), leadership
(T1=3.37, T2 = 3.28), time management (T1 = 3.05, T2 = 2.97), and interpersonal
communication (T1 =3.25, T2 = 3.12). The correlations between the study variables at T1
and T2 (see Table 1) ranged from .22 to .68 (all p values were <.001).
Model Fit and Invariance Testing

Prior to conducting the main statistical analyses, the following were assessed: the fit
of the measurement scales, the invariance of the complete measurement model across the
timepoints, and the model fit of the CLPMs. The results of the CFA analyses are contained
in Table A of the supplementary materials. The results showed that the individual
measurement scales provided an adequate fit at both timepoints. It must be noted that
although the autonomy support scale at T2 had two fit indices marginally above the outlined
criteria, this scale could be viewed as displaying adequate fit as the three other fit indices
suggested an adequate fit and all items displayed ‘excellent’ factor loadings according to
Comrey and Lee’s (1992) criteria. The complete measurement models also provided an
adequate fit at both timepoints, with the only fit index outside the adopted criteria being the
.89 TLI value for the complete measurement model at T1. Table B of the supplementary
materials contains the results of the invariance testing. These results show that little change
was evident when comparing the RMSEA, CFI, TLI, and SRMR values across the five
models tested. Specifically, the changes in the fit indices across the models were less than
the criteria adopted for the complete measurement model to be invariant across the

timepoints. Lastly, the results showed that the CLPMs at both timepoints provided an
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adequate fit based on the y*/df, RMSEA and SRMR fit indices (see Table A). Given the
complexity and size of the models tested for the cross-lagged panel analyses, it was
unsurprising that the CFI and TLI values were below the .90 criteria outlined earlier. This
was likely the case as research (e.g., Shi et al., 2019) has highlighted that these fit indices are
downwardly biased in models with a large number of observed variables (> 30) and past
studies have shown that it is difficult to satisfy acceptable fit standards when testing such
complex and large models (Marsh, 2007; Moshagen, 2012; Shi et al., 2019).

Cross-Lagged Panel Analyses

Figure 2 displays the statistically significant regression coefficients for the CLPM
which included the three basic needs. Figure 3 displays the statistically significant regression
coefficients for the CLPM that included total need satisfaction. All other paths in the models
were non-significant and therefore not displayed in Figures 2 and 3.

Cross-lagged effects. Figures 2 and 3 show that students’ perceptions of teacher
autonomy support at T1 did not significantly predict their autonomy satisfaction, competence
satisfaction, relatedness satisfaction, total need satisfaction, or life skills development at T2
(i.e., these cross-lagged paths were not statistically significant). Figure 2 illustrates that
students’ T1 autonomy satisfaction positively predicted their development of teamwork, social
skills, emotional skills, leadership, and interpersonal communication skills at T2, T1
competence satisfaction positively predicted students’ development of teamwork skills at T2,
and students’ T1 relatedness satisfaction positively predicted their development of social skills
at T2. All other cross-lagged paths involving the three needs were not statistically significant
and therefore not displayed in Figure 2. Figure 3 illustrates that students’ T1 total need
satisfaction positively predicted their development of all eight life skills at T2.

Reciprocal effects. Figure 2 shows that students’ T1 autonomy satisfaction positively

predicted their perceptions of T2 teacher autonomy support. Conversely, students’ T1
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competence satisfaction negatively predicted their perceptions of T2 teacher autonomy
support. Of the eight life skills, only students’ T1 social skills development positively
predicted their T2 competence satisfaction.

Autoregressive effects and mean differences. Figures 2 and 3 show that the
autoregressive effects were statistically significant from T1 to T2 for all variables. Overall,
larger autoregressive effects (i.e., coefficients that were greater in size) were evident for
teacher autonomy support and the three basic needs as compared to the eight life skills. A
repeated-measures MANOV A evaluating changes in scores on the 12 study variables over
time was significant: (12, 254) = 2.37, Wilk’s A = .90, p = .007, n2 = .10. Bonferroni-
corrected pairwise comparisons of T1 and T2 scores revealed statistically significant decreases
in the following variables: teacher autonomy support, M difference = - 0.12, p = .013; teamwork,
M dgifference = - 0.13, p = .005; goal setting, M dgifference = - 0.15, p = .005; and interpersonal
communication skills, M gifference = - 0.13, p = .045.

Variance explained. Figures 2 and 3 show that the CLPMs explained a considerable
portion of the variance in the outcome variables at T2 (R? range = .29—.61). After converting
the R? values to Cohen’s /* values (£ range = 0.41 to 1.56), these effect sizes were judged as
large in magnitude according to Cohen’s (1988) guidelines.

Discussion

The novel purpose of the present study was to assess students’ life skills development
in PE across a school term using SDT (Ryan & Deci, 2017) as a theoretical framework.
Addressing the first study aim, contrary to the hypothesis students’ perceptions of teacher
autonomy support at T1 did not positively predict their basic psychological need satisfaction
or life skills development at T2. The latter finding contrasts with Cronin et al.’s (2019)
cross-sectional study which found positive associations between teacher autonomy support

and students life skills development in PE. Moreover, the former finding does not support
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the propositions of SDT (Ryan & Deci, 2017) and contrasts with Vasconcellos et al.’s (in
press) meta-analysis of the SDT in PE literature which found positive correlations between
teacher autonomy support and satisfaction of students’ three basic psychological needs. The
finding may differ from the meta-analyzed correlations of Vasconcellos et al. (in press) as the
CLPMs in the current study controlled for T1 correlations between variables and
autoregressive effects when assessing whether T1 teacher autonomy support predicted T2
students’ basic need satisfaction. In this regard, Adachi and Willoughby (2015) found that
controlling for T1 correlations between variables and autoregressive effects greatly reduces
the magnitude of the effect of a T1 predictor variable on a T2 outcome variable. In terms of
longitudinal PE studies, several intervention studies in Korea have found that teacher
autonomy support measured during week 1 of the school term positively predicted students’
need satisfaction during week 10 of the school term, although the size of the effects are small
(Cheon et al., 2018; Jang et al., 2019). The findings from the present study may contrast with
these studies because the study did not include an intervention that would alter teachers’
levels of autonomy support and students’ subsequent ratings of need satisfaction. As the
findings differ from the research literature, further longitudinal studies involving naturalistic
PE classes (i.e., where no intervention takes place) are needed to confirm or disconfirm the
lack of longitudinal associations between teacher autonomy support and students’ need
satisfaction in the current study.

In terms of the second aim, the present study showed that students’ total need
satisfaction at T1 positively predicted their development of the eight life skills at T2. This is
the first study to provide longitudinal evidence that the three needs combined (i.e., total need
satisfaction) play a key role in predicting students’ life skills development in PE. Such a
finding aligns with past cross-sectional studies (e.g., Cronin et al., 2019) and supports Hodge

et al.’s (2012, 2016) proposition that satisfaction of the three needs combined is important for
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people to develop their life skills. Based on Vallerand’s (1997) SDT-based motivational
sequence, a student’s motivation may be the mechanism that explains the longitudinal
associations between need satisfaction and life skills development in PE. That is, greater
basic need satisfaction predicts higher levels of self-determined motivation; which, in turn,
predicts greater life skills development in PE.

Regarding students’ three basic needs, the findings showed that students’ T1
autonomy satisfaction positively predicted teamwork, social skills, emotional skills,
leadership, and interpersonal communication skills at T2. This finding supports the
propositions that autonomy is a key factor influencing young peoples’ development
(Soenens, Vansteenkiste, & Van Petegem, 2018) and autonomy satisfaction is the most
central aspect of SDT (Cheon et al., 2019b). It also supports Hodge et al.’s (2012, 2016)
proposed links between autonomy satisfaction and people’s leadership skills; whereas, it
does not support their proposed links between autonomy satisfaction and people’s problem
solving, decision making, and goal setting skills. Students’ T1 competence satisfaction
positively predicted their leadership skills at T2. This may be the case as feeling competent
in one’s abilities provides students with the confidence to lead others in PE. In contrast to
Hodge et al.’s (2012, 2016) propositions, T1 competence satisfaction did not significantly
predict T2 teamwork, social skills, problem solving, and interpersonal communication skills.
Lastly, T1 relatedness satisfaction only positively predicted students’ social skills at T2.
This is not a surprising finding given the close links between having warm and caring
relationships with others and one’s social skills. Moreover, such a finding supports Hodge
etal.’s (2012, 2016) idea that relatedness satisfaction ought to be associated with people’s
social skills; whereas, the findings did not support the idea that relatedness satisfaction
ought to be related to people’s teamwork skills (Hodge et al., 2012, 2016).

Overall, the findings related to the second study aim provided partial support for the
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hypothesis that satisfaction of students’ three needs at T1 would positively predict their
development of the eight life skills at T2. Of the three needs measured in the current study,
T1 autonomy satisfaction had the most consistent effects on life skills development at T2.
Importantly, the findings indicate that to optimally develop their students’ life skills in PE,
teachers should aim to satisfy students’ three basic needs combined whilst paying particular
attention to satisfying their need for autonomy.

From an applied standpoint, several researchers have suggested practical ways that
PE teachers can satisfy students three basic needs (e.g., Ntoumanis, 2012; Reeve, 2016). To
increase students’ autonomy satisfaction, teachers can provide students with choice (e.g.,
different activities or game rules they can choose from), promote their initiative and problem
solving (e.g., by asking students to set up the sports hall and equipment for the lesson),
empathise with students’ perspectives (e.g., I understand that you may not enjoy all the
drills), and explain the rationale for certain activities (e.g., you need to learn the basic skill of
passing before moving to game situations). In addition, PE teachers could promote students’
autonomy satisfaction by empowering them to take ownership of life skills such as teamwork
(e.g., what formation their team will adopt in a game), goal setting (e.g., what personal goals
they will set for skill development), social skills (e.g., how will they ensure that every student
participates in the social group), emotional skills (e.g., allow students’ to discuss how to
manage their emotions when faced with a poor refereeing decision), time management (e.g.,
encourage students’ to plan the amount of time they spend on different activities), and
interpersonal communication (e.g., task students with ensuring that each team member is
allowed to speak during a break in the game).

To increase students’ competence satisfaction, teachers ought to set challenges that
are at the correct skill level for students, provide positive feedback that is both constructive

and informative, and encourage students to adopt self-referenced as opposed to competitive
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standards. Specific to the eight life skills, teachers could enhance students’ competence for
particular life skills by defining and describing the life skill being taught during the lesson
(e.g., define interpersonal communication and list its components on a white board), creating
game-based scenarios that focus on developing a specific life skill (e.g., removing a player
from one team to allow them to develop their problem solving and decision making skills),
and asking students to reflect on what they have learned about a specific life skill during a
lesson (e.g., advising students to keep a diary to reflect on how they developed their
competence for a particular life skill during PE).

To increase relatedness satisfaction, teachers can use small group activities in lessons,
allow for peer-learning groups, encourage students to adopt group level goals that they work
together to achieve, communicate in a friendly manner, and show that they value and care for
their students. Additionally, teachers could allow time for group discussions of life skills
(e.g., discuss how leadership skills developed in PE could be transferred to other settings),
promote empathy amongst students (e.g., by encouraging them to reflect on how consistently
not passing to a student might affect their emotions), and setting the group task of planning
next week’s PE lesson (e.g., to help students plan how to manage the time for different
activities during a lesson). Overall, by satisfying students’ three basic psychological needs
combined, teachers should have a positive effect on the development of students’ life skills in
PE. Intervention studies training PE teachers to satisfy all three of their students’ basic needs
should look to further investigate this proposal.

Addressing the third study aim which was exploratory in nature, only three reciprocal
effects were found in the present study. Students’ T1 autonomy satisfaction positively
predicted T2 teacher autonomy support, T1 competence satisfaction negatively predicted T2
teacher autonomy support, and students’ T1 social skills development positively predicted

their T2 competence satisfaction. The positive reciprocal effects suggest that higher scores
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on autonomy satisfaction and social skills development will lead to higher later perceptions
of teacher autonomy support and competence satisfaction respectively. Conversely, it seems
that higher scores on competence satisfaction will lead to lower later perceptions of teacher
autonomy support. Interestingly, in their path analyses (as opposed to their meta-analyzed
correlations), Vasconcellos et al. (in press) also found a negative association between
students’ competence satisfaction and PE teachers’ autonomy support. Given the unexpected
nature of these results, future research is needed to further investigate such findings in
another sample of PE students. Overall, the low number of reciprocal effects, as compared to
the numerous cross-lagged effects, suggests that the direction of the effects align with the
propositions of SDT (Ryan & Deci, 2017) and the conceptual model for life skills
development (Hodge et al., 2012, 2016). For instance, satisfaction of students’ three basic
needs at T1 had 10 positive predictions of students’ life skills development at T2; whereas,
only students’ social skills at T1 positively predicted their competence satisfaction at T2.

Regarding the final study aim, the findings from the present study showed that the
variables assessed remained significantly stable across the school term. In line with other
studies (Cheon et al., 2018, 2019a), this supported the hypothesis that T1 and T2 scores
would remain stable from week 6 to 15 of the school term. Interestingly, a novel trend was
that scores for the eight life skills showed lesser stability across the school term as compared
to scores for the other variables. This finding indicates that teacher’s autonomy-supportive
behaviours and students’ basic need satisfaction may be more stable across the school term as
compared to students’ perceptions of their life skills development in PE. The lesser degree of
stability means that life skills development may be quite malleable during the school term
and consequently teachers should regularly work towards promoting students’ life skills in
their PE lessons. Additionally, future longitudinal studies are needed to investigate

fluctuations in life skills development that may occur across the school term. Contrary to the
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study hypothesis, analysis of T1 to T2 mean scores revealed an overall decrease in scores
across all study variables combined, along with specific decreases in teacher autonomy
support, teamwork, goal setting, and interpersonal communication skills. An awareness of
declining student ratings across the school term means that teachers could amplify their
efforts to display autonomy supportive behaviors, satisfy students’ three basic needs, and
support their life skills development as the term progresses. Declining student scores may
have occurred in the study due to the PE environment marginally changing for the worse
during the school term. Possible causes for such a phenomenon could be that the teachers
started the term with good intentions (which resulted in higher T1 scores), but such intentions
decreased across the school term due to accumulating levels of teacher stress and/or a
changing focus on preparing students for upcoming end-of-term assessments. Interestingly,
the same phenomenon of decreasing levels of students’ outcomes has been seen in previous
studies of naturally occurring PE lessons where no intervention took place (Bartholomew et
al., 2018). Additionally, longitudinal studies of burnout in soccer and dance have shown
decreases in autonomy support and basic need satisfaction over time (Balaguer et al., 2012;
Quested & Duda, 2011). Clearly more research is required to see why students’ perceptions
of teacher autonomy support, basic need satisfaction, and life skills development may
decrease across a school term.
Limitations and Future Directions

The current study provided some interesting and novel findings but had several
limitations that need to be discussed. To begin, student self-report was used in the study, but
this approach has limits in terms of response accuracy and social desirability (Brenner &
DeLamater, 2014; Donaldson & Grant-Vallone, 2002). Given that student, teacher and
observer reports of SDT variables can differ (Aelterman, Vansteenkiste, Van den Berghe, De

Meyer, & Haerens, 2014), future studies should utilise independent classroom observers to
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corroborate students’ ratings. A second limitation of the study was the use of CLPMs to
analyse the data, as there has been some criticism of CLPMs in the research literature (e.g.,
Hamaker, Kuiper, & Grasman, 2015; Herzog & Nesselroade, 2003). For example, Hamaker,
et al. (2015) pointed out that CLPMs do not account for trait-like time-invariant stability of a
construct in the analyses and that three waves of data should be gathered for longitudinal
analyses of variables over time. Additionally, it is important to note that two of the five fit
indices (i.e., the CFI and TLI) in the current study did not display an adequate fit for the
CLPMs. Given these limitations, any results from the CLPMs should be interpreted with
caution. A third limitation was that the mediational aspect of SDT (Mageau & Vallerand,
2003) was not assessed in the present study (i.e., basic need satisfaction mediating potential
relationships between teacher autonomy support and students’ life skills development in PE).
This was the case as data was only gathered at two time points; whereas, three time points are
necessary to conduct longitudinal mediation analysis (Cole & Maxwell, 2003; Ntoumanis &
Appleton, 2016). A fourth limitation of the present study was the sole focus on teacher
autonomy support. Addressing Vasconcellos and colleagues (in press) suggestion that
additional aspects of need support should be investigated, future research ought to assess how
teacher competence support (e.g., structure) and relatedness support (e.g., interpersonal
involvement) — along with peer need support — affect students’ need satisfaction and life
skills development in PE. In this regard, further knowledge of the mechanisms by which
students develop their life skills in PE will be an important development for the research
literature (Bailey, 2018). A final limitation was that aspects of the dark side of SDT (Cheon
et al., 2016) such as controlling teaching and need frustration were not assessed in this study.
Although this decision was taken due to the lack of relationships between the dark side
variables and life skills development in past cross-sectional studies (Cronin et al., 2019),

future studies could endeavor to assess the combined effect of bright and dark side variables
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on students’ life skills development in PE.
Conclusion

Utilising SDT (Ryan & Deci, 2017) and Hodge et al.’s (2012, 2016) conceptual
model for life skills development, this is the first longitudinal study to show that students’
need satisfaction early in the school term positively predicted their end of term perceptions of
life skills development in PE. Such a finding demonstrates the potential for future SDT-
based interventions to target the three basic psychological needs of autonomy, competence,
and relatedness to optimise students’ life skills development in PE. In practice, the findings
suggest that PE teachers interested in students’ life skills development should endeavour to
create a climate that fosters students’ three basic psychological needs. Ultimately, further
theory-based studies investigating and promoting students’ life skills development in PE
ought to lead to evidence-based practices for PE teachers to adopt to develop their students’

life skills.
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Table 1
Mean Scores, Standard Deviations, Reliability Coefficients and Intercorrelations for All Study Variables

M SD o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 21 23 24

Time 1

1. Autonomy support 37 91 .93 -

2. Autonomy satisfaction 3.1 1.0 .87 .60 -

3. Competence satisfaction 3.6 1.1 91 45 .69 -

4. Relatedness satisfaction 3.1 12 8 35 55 .55 -

5. Teamwork 37 70 .84 38 55 .58 45 -

6. Goal setting 34 8 90 43 .63 58 48 .69 -

7. Social skills 32 1.1 89 32 60 57 51 .60 .63 -

8. Problem solving 31 98 8 41 62 49 44 56 .69 .68 -

9. Emotional skills 27 12 8 38 54 36 43 37 50 .61 .65 -

10. Leadership 34 8 9 42 67 63 55 65 69 72 71 .59 -

11. Time management 3.1 1.1 9% 34 54 49 36 49 62 63 67 .62 .67 -

12. Communication 32 1.2 8 44 61 51 48 47 58 69 .69 .63 .69 .70 -
Time 2

13. Autonomy support 36 89 94 62 47 22 22 28 34 31 33 32 34 35 40 -

14. Autonomy satisfaction 3.1 1.0 88 49 68 53 45 41 51 54 48 44 55 50 56 .64 -
15. Competence satisfaction 3.5 1.1 91 34 54 65 40 41 46 51 35 30 49 42 42 41 .70 -
16. Relatedness satisfaction 3.2 1.1 .86 24 46 39 55 34 44 46 39 37 46 42 45 38 59 .56 -

17. Teamwork 36 8 8 36 58 55 39 52 54 56 46 43 66 53 53 41 59 63 .53 -

18. Goal setting 33 9 93 38 52 49 38 43 59 54 54 45 59 55 52 41 62 59 49 72 -

19. Social skills 31 1.1 8 28 50 41 45 36 41 59 47 48 56 47 56 40 .60 51 54 66 .65 -

20. Problem solving 30 98 91 40 52 43 41 36 47 55 52 50 55 56 58 49 65 53 51 64 70 .73 -

21. Emotional skills 27 1.2 8 28 40 25 27 22 31 41 37 52 36 42 43 45 54 38 44 49 52 66 .62 -

22. Leadership 33 9% 93 38 59 53 47 46 49 59 51 43 68 55 57 44 69 66 61 78 73 76 .73 .58 -

23. Time management 30 1.1 9% 31 41 35 25 30 40 47 47 47 46 51 49 43 53 48 44 56 64 59 66 .65 .62 -

24. Communication 31 1.1 8 31 46 34 33 37 41 55 50 47 50 48 57 43 059 47 52 60 55 76 .64 .60 .72 .64 -

Note. N =266. Problem solving = problem solving & decision making; Communication = interpersonal communication skills; A = mean score; SD = standard deviation; a. = Cronbach’s alpha coefficient. Mean scores
and standard deviations were rounded to one decimal place. All variables were measured on a 1-5 response scale. All correlations were significant at a p <.001 level.
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Figure 1. lllustration of the first cross-lagged panel model. The horizontal arrows (bolded solid lines) represent autoregressive

effects, the downward sloping arrows (thin solid lines) represent cross-lagged effects, and the upward sloping arrows (dashed

lines) represent reciprocal effects. The second cross-lagged panel model tested only differed in that it included total basic need

satisfaction as opposed to the three basic needs. Gender differences were controlled for in each cross-lagged panel model and

occasion-specific associations were included for all variables at time 1 and time 2.
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35

Time 1 Time 2
R?= .53, =1.13
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support support
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Figure 2. Cross-lagged panel model displaying significant results. Values signify standardised regression coefficients. Please

note that only the statistically significant regression coefficients are displayed. Gender was included as a covariate in the model

and occasion-specific associations were included for all variables at time 1 and time 2. R? = the proportion of the variance in the

outcome variable explained; 2 = Cohen’s F effect size measure.
*p <.05, **p <.01, ***p < .001.
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Time 1 Time2
R?= 48, =.92
Autonomy .68*** | Autonomy
support > support
R%*= 60, £ =1.50
Basic need 727 = Basic need
satisfaction v satisfaction
49 R?=53,£=1.13
Teamwork 27 Teamwork
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Goal setting .39%* Goal setting
\f‘** R2= 42, =72
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communication
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Figure 3. Cross-lagged panel model displaying significant results. Values signify standardised regression coefficients. Please

note that only the statistically significant regression coefficients are displayed. Gender was included as a covariate in the model

and occasion-specific associations were included for all variables at time 1 and time 2. R? = the proportion of the variance in the

outcome variable explained; 2 = Cohen’s f effect size measure.

*p < .05, **p < .01, ***p < .001.
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Supplementary Materials

Gender Differences

A MANOVA was conducted to test for any gender differences on the main study variables at both timepoints. Results revealed some
differences for the study variables, F (24, 238) = 3.52, Wilk’s A = .74, p <.001. When the variables were considered separately using a
Bonferroni adjusted alpha level of .002, the differences between the genders to reach statistical significance were: T1 autonomy satisfaction
(Mmates = 3.37, Mfemates = 2.94), T1 emotional skills (Mmales = 3.01, Mfemates = 2.47), T2 autonomy support (Mmales = 3.80, Mfemates = 3.45), T2
autonomy satisfaction (Mmates = 3.39, Mfemales = 2.83), T2 teamwork (Mmales = 3.79, Mfemates = 3.41), T2 goal setting (Mmales = 3.55, Mfemates =
3.03), T2 problem solving and decision making (Mmates = 3.33, Mfemates = 2.70), T2 emotional skills (Mmates = 3.03, Mfemates = 2.37), T2 leadership
skills (Mmales = 3.49, Mfemates = 3.11), T2 time management (Mmates = 3.29, Mfemates = 2.71) , and T2 interpersonal communication (Mmates = 3.40,
Mpemales = 2.90). To control for these gender differences, gender was included as a covariate in the cross-lagged panel models. Across all of the
statistically significant differences listed above, males scored higher than females on each variable. Given such gender differences, future
studies should seek to replicate such a finding and investigate why females are scoring lower than their male counterparts on teacher autonomy

support, satisfaction of the need for autonomy, and life skills development in PE.
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Table A
Indices of Model Fit for the Measurement Models and Cross-Lagged Panel Models
Model v*(df) v’/df RMSEA CFI TLI SRMR FL Range
Time 1
Autonomy support 86.53*** (35) 2.47 .08 97 .96 .03 (.67-.82)
Need satisfaction — Higher order model 128.84*** (51) 2.53 .08 96 95 .04 (.69-.88)
LSSPE — Eight factor model 1458.23%** (832) 1.75 .05 92 91 .05 (.58-.90)
Time 2
Autonomy support 117.64%** (35) 3.36 .09 95 94 .04 (.71-.84)
Need satisfaction — Higher order model 126.77*%* (51) 2.49 .08 97 95 .04 (.63—.88)
LSSPE — Eight factor model 1400.62%** (832) 1.68 .05 94 93 .04 (.65—.89)
Complete measurement models
Time 1 complete measurement model 3210.08*** (1949) 1.65 .05 90 .89 .05 (.58-.90)
Time 2 complete measurement model 3165.16*** (1949) 1.62 .05 91 91 .04 (.63—.89)
Cross-lagged panel models
Model including three basic needs 12722.75%** (8093) 1.57 .05 84 .83 .05
Model including total need satisfaction 13700.13*** (8174) 1.68 .05 81 .80 .06

Note. N =266. LSSPE = life skills scale for physical education; RMSEA = root mean square error of approximation; CFI =

comparative fit index; TLI = Tucker-Lewis index; SRMR = standardised root mean square residual; FL = factor loading.

w3k < 001,
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Table B

Indices of Model Fit for the Invariance Testing of the Complete Measurement Model Across Timepoints

Models v(df) v/df  RMSEA  CFI TLI SRMR ARMSEA ACFI ATLI ASRMR
Configural invariance 6375.24*** (3898) 1.64 .035 905 .898  .050

Metric invariance 6412.59%** (3951) 1.62 .034 905 900 .050 -.001 0 .002 0
Scalar invariance 6503.34%** (4016) 1.62 .034 904 901  .050 0 -001  .001 0
Factor covariance invariance 6573.15%** (4094) 1.61 .034 904 903  .054 0 0 .002 .004
Residual invariance 6700.49%** (4159) 1.61 .034 902 902 .057 0 -002 -.001 .003

Note. N =266 at each timepoint. RMSEA = root mean square error of approximation; CFI = comparative fit index; TLI = Tucker Lewis index;

SRMR = standardised root mean square residual.
k%) < 001,





