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Abstract: In this cross-sectional study, we tested the associations between teacher autonomy support,
self-determined motivation for physical education (PE), physical activity habits and non-participation
in physical education in a sample of adolescents. A total of 715 adolescents (of whom 371 (51.89%)
were girls) participated. The ages ranged from 14 to 18 years, with mean ages of 16.00 (SD = 0.79) for
girls and 15.99 (SD = 0.75) for boys. The study questionnaire consisted of demographic questions and
the Learning Climate Questionnaire, Revised Perceived Locus of Causality in Physical Education
Questionnaire, Behavioural Regulation in Exercise Questionnaire 2, Self-Report Habit Index for
Physical Activity, Godin Leisure-Time Exercise Questionnaire, Rosenberg Self-Esteem Scale, perceived
physical fitness and frequency of non-participation in PE classes. The results showed that perceived
teacher autonomy support was directly positively associated with physical activity habits and
negatively with non-participation in physical education classes. Autonomous motivation for PE was
a mediator between perceived teacher autonomy support and physical activity habits, meaning that
higher autonomous motivation was related to higher physical activity habits. Motivation for PE was
also a mediator between teacher autonomy support and non-participation in PE. Higher autonomous
motivation for PE was associated with less frequent non-participation in PE classes. The findings can
inform PE teachers’ practice by showing that supporting students’ autonomy and strengthening their
self-determined motivation can facilitate increased participation in PE classes and the formation of
students’ physical activity habits.

Keywords: self-determination; perceived locus of causality; learning climate; physical education;
adolescents; physical activity habits

1. Introduction
1.1. The Importance of Physical Education for the Lifetime Physical Activity of Adolescents

Modern physical activity (PA) recommendations suggest that school-aged chil-
dren and adolescents should reduce their amount of sedentary time and engage in an
average of 60 min (min)/day of moderate- to vigorous-intensity aerobic PA through-
out the week, as well as being regularly involved in strength training exercises [1].
However, substantial numbers of adolescents fail to meet these recommendations [2].
For example, in Lithuania, only 33% of primary school children as well as 30% of
adolescents boys and 20% of adolescent girls reach the recommended levels of PA [3].
A major decline in general PA has been observed for the period of adolescence [4].
Declining interest and participation in physical education (PE) classes is a major prob-
lem in adolescence, especially in girls [4]. PE is an important subject that might help
to enhance engagement in general PA during the day; to provide the possibility of
developing; self-concept as well as eudaimonia-based well-being; and to acquire the
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knowledge, skills, motivation and habits to be active outside school hours and in later
life [5]. According to self-determination theory (SDT) [6,7], the quality of motivation is
an important agent related to the behavioural, emotional and cognitive outcomes of
PE [8,9].

1.2. Self-Determination Theory Based Model of Motivational Sequence in the Context of
Physical Education

This study is based on SDT as a broad framework explaining human motivation
and its related behaviour [7,10,11]. SDT is an organismic theory that assumes that
people are inherently prone to psychological growth, integration, learning, mastery and
connection with others [11]. SDT postulates the existence of three basic human needs:
autonomy, competence and relatedness [12]. Autonomy refers to the need to feel that
one’s behaviour is self-determined and that reasons for action are self-endorsed [11].
Competence refers to the need to feel effective and capable of performing various
tasks [11,12]. Relatedness denotes the experience of warmth, bonding and care and
is satisfied by connecting to and feeling significant to others [11,12]. SDT argues that
basic psychological need satisfaction results in greater well-being (meaning in life, life
satisfaction, positive affect, self-esteem) and is negatively associated with depression,
apathy and anxiety [13]. Satisfaction of basic psychological needs is associated with
more positive behavioural, cognitive and achievement outcomes [11–13]. According
to research in various domains, fulfilling basic psychological needs helps to support
self-determined motivation [11,13]. Previous findings in PA, PE and other domains
suggested that support for autonomy, competence, and relatedness is associated with
greater self-determined motivation [8,13,14].

SDT place types of motivation along a continuum from amotivation to self-
determined or intrinsic motivation. The state of amotivation reflects a lack of inten-
tionality and is associated with strong negative behavioural, cognitive, and wellness-
related outcomes [11]. External regulation means that person performs activities under
the pressure of external factors not related to the activity, such as gaining rewards
or good grades, or avoiding punishment, etc. Introjected regulation happens when
motivation is partially internalized and activities are performed for internal pres-
sure, because of feelings of anxiety and guilt, or when the individual is seeking to
preserve self-esteem (SE). Introjected regulation and external regulation are consid-
ered controlled forms of extrinsic motivation. These forms are associated with lower
well-being and poorer behavioural, cognitive and achievement outcomes [11]. More
autonomous forms of extrinsic regulation are identified and integrated regulations.
Identified regulation reflects behaviour that is personally important and valued and
the individual experiences a high degree of volition and willingness to act. Integrated
regulation occurs when motivation is internalized, and activities assimilate with per-
sonal goals, attitudes and values. Finally, intrinsic motivation means that a person’s
actions are consistent with self-endorsed reasons for action (e.g., for pleasure, fun, or
personal interest). Identified, integrated and intrinsic forms of behavioural regulation
are considered as autonomous motivation [8,11].

According to the four-step model of motivational sequence in the context of school
PE [8], support for autonomy, competence and relatedness in social environments such
as PE leads to an increase in the fulfilment of basic psychological needs at the intrap-
ersonal level [8,15–17]. A recent systematic review and meta-analysis demonstrated
that PE teachers greatly impact classroom experiences of autonomy and competence [8].
Autonomy-supportive teachers use noncontrolling language, try to understand, acknowl-
edge and be responsive to students’ perspectives and also provide them with rationales
and meaningful choices as well as novel tasks [9]. In contrast, controlling teachers are
oriented to pressure students to think, feel or behave in particular ways without trying
to understand students’ perspectives [8]. Next, research showed that increased students’
satisfaction of basic psychological needs leads to more self-determined students’ motiva-
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tion in PE [8,16,18–20] and leisure time PA [19–21]. Competence satisfaction is the most
strongly associated with students’ autonomous motivation for PE [17], suggesting that a
sense of efficacy and physical competence in physical education is associated with more
willing participation in PE [8]. Finally, autonomous students’ motivation for PE further
leads to positive affective, cognitive, and behavioural consequences such as higher con-
centration, positive affect, task challenge, lower unhappiness, greater enjoyment in PE
and higher self-esteem [8,16,22–25].

1.3. The Relationships between Self-Determination and Physical Activity Habits

One of the most important tasks of PE is to promote students’ lifetime physical
activity [26]. Therefore, researchers paid attention to the processes in which mo-
tivation in PA in the PE context is transferred into a leisure time PA context. The
trans-contextual model of motivation (TCM) was developed for this purpose. TCM
is a multifaceted theory that integrates SDT, the hierarchical model of intrinsic and
extrinsic motivation (HMIEM) [27] and the theory of planned behaviour, TPB [28].
The main hypothesis of the model is that students’ perceived autonomy support from
their teachers might influence their self-determined motivation in PE, but students’
motivation might be also enhanced in other contexts such as leisure-time PA. Sup-
porting the main tenets of TCM, there is growing evidence that PE environments that
promote students’ autonomous motivation for physical education enhance students’
motivation in another context such as leisure time physical activity [18,19,21,22,29,30]
and vice versa [31].

However, the strategic aim of PE is not only to promote PA adoption but also to achieve
lifetime maintenance of PA. PA maintenance is associated with mechanisms in which PA
habits have an important place [32]. The frequency of PA is an important factor of a healthy
lifestyle, however, not the frequency of PA per se that is important, but rather, the degree to
which the decision to exercise has become a habit [33]. The adoption and maintenance of
PA might be explained by modern dual-process theories of self-regulation that postulate
explicit (i.e., reflective, deliberate) and implicit (i.e., affective, automatic) processes that
responsible for PA adoption and maintenance [34,35]. Automaticity distinguishes habitual
behaviour from reasoned actions [36]. It was suggested that habitual behaviours proceed
without high cognitive efforts [37] and are performed even in conditions when self-control
and motivation are low [37,38].

According to theory and research, a habit might be classified as a behaviour and a
psychological construct [32]. Contemporary theory defines a habit as a specific action
or behavioural tendency that is enacted with little conscious awareness or reflection in
response to a specific set of associated conditions or contextual cues [39]. PA habits
comprise multiple sub-actions, some of which may be under deliberate control, and
others under automatic control. These behaviours can be initiated and executed habitu-
ally [40]. Three elements are important for formation of habits: behavioural repetition,
high degree of automaticity and dependence on cues in stable contexts [41]. Habits
originate in goal pursuit because people tend to repeat actions that are rewarding
or yield desired outcomes [42]. Nevertheless, it has been proposed that habits are
distinct from the automatic activation of goals or motivational cues [40]. Prior analyses
demonstrated that individuals act in accordance with their habits but not with their
primed goals [37].

Habit strength is a continuum, and individuals differ in the extent to which they
experience their behaviour as habitual [41,43]. As habits develop, individuals become
less sensitive to goals and rewards that previously led to the development of a habit [44].
An important assumption exists that habits might be conceived of as a shift from external
goal-dependence to internal goal dependence and internal rewards are necessary for
habit formation and maintenance in domains such as PA [45]. Findings of the previous
studies suggested that self-determined motivation is associated with PA habits [46,47].
Autonomous motivation might foster the formation of habits directly [46] and indirectly,
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since autonomous motivation is associated with increased engagement in PA and the
latter might promote the development of habits [48]. Finally, autonomous motivation
means that individuals engage in PA for enjoyment, fun and inherent interest or that PA
is part of an individual’s identity. Previous works revealed that habits develop more
quickly if PA and other behaviours are performed for self-determined reasons [42,46].
However, the associations between SDT-based motivational sequence in PE and the
strength of PA habits are largely unknown. Since habit formation is thought to aid the
maintenance of PA [38], it is important to have more knowledge about the associations
between perceived autonomy support, self-determined motivation in PE and strength
of PA habits in adolescents. The role of the internal rewards for the formation of stable
and persistent behaviour such as PA habits is less explored in PE and more knowledge
is needed [44,45]. This knowledge also might help PE teachers to implement strategies
that effectively promote the development of PA habits that are necessary for students’
lifetime PA.

1.4. Self-Determination in Physical Education and Non-Participation in Physical
Education Classes

PA is essential for the health and well-being of adolescents. One recent investigation
reported that adolescents across 65 countries who took at least 3 PE classes per week
had double the odds of being sufficiently active, with no gender or age differences [49].
Scholars believe that adolescent lifetime PA habits rely on the successful development of
physical literacy in PE classes. However, not all students perceive PE as a meaningful
practice [50]. One qualitative study concluded that parents might be more supportive
of non-participation in PE if they do not believe PE is meaningful and holds value
for their children [51]. Analyses of various samples concluded that reasons for non-
participation in PE include the use of screen-based activities more than two hours per
day, in addition to being female or older than 12 years and overweight, as well as
previous negative experiences in PE including teacher support for children who are
gifted in sport and increased feelings of incompetence [52,53]. SDT-based works in PE
demonstrated that self-determination-based motivation in PE was associated with higher
collective engagement in PE [54]. In contrast, controlled motivation is associated with
lower-rated collective engagement in PE, higher boredom, and lower achievements in
PE [54–56]. Thus, in the present study, we expected to confirm the main tendencies of
SDT in this sample.

1.5. The Present Study

The aim of this study was to explore the associations between teacher autonomy
support, self-determined motivation for PE and non-participation in PE, as well as the
strength of PA habits, in a Lithuanian sample of adolescents. Based on the main tenets
of SDT and previous research in PE, in this investigation, we expected that strength of
PA habits would be directly associated with teacher autonomy support and that students’
motivation for PE would mediate it. We also expected that more self-determined motivation
would be associated with higher strength of PA habits. Furthermore, we assumed that non-
participation in PE classes would be directly and negatively related to teacher autonomy
support and that motivation for PE would mediate these associations so that more self-
determined motivation would be associated with lower non-participation in PE. The
hypothetical model is presented in Figure 1. Additionally, for the purpose of testing
concurrent validity of the national language translated instruments, in the present study,
we tested associations between perceived autonomy support, self-determined motivation
for PE and perceived physical fitness and self-esteem. We expected that these associations
would be positive.
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2. Materials and Methods
2.1. Study Participants and Procedure

A total of 715 adolescents (of whom 371 (51.89%) were girls) participated in this study.
The children assessed attended 13 different schools in different geographical regions in
Lithuania. The participants were in the 9th and 10th grades of conveniently selected public
schools. The ages ranged from 14 to 18 years, with a mean age of 16.00 (SD = 0.79) for girls
and 15.99 (SD = 0.75) for boys.

The data were obtained during June 2022. The respondents provided their answers by
completing a battery of self-report questionnaires designed to measure the study variables.
The questionnaires consisted of a set of demographic questions followed by the Learning
Climate Questionnaire, Revised Perceived Locus of Causality in Physical Education Ques-
tionnaire, Behavioural Regulation in Exercise Questionnaire 2, Self-Report Habit Index for
physical activity, Godin Leisure-Time Exercise Questionnaire, Rosenberg Self-esteem Scale,
perceived physical fitness and frequency of non-participation in PE classes. This study was
approved by the Social Research Ethics Committee of Lithuanian Sports University (Proto-
col No. SMTEK-113, 10 June 2022). After obtaining permission from the school principals
or administrations, the online survey link was circulated with the help of the schools’ PE
teachers in the classes of potential research participants. The PE teachers were introduced
to the purpose of this analysis and the questionnaire administration protocol. The survey
was administered on the SurveyMonkey platform (https://www.surveymonkey.com/)
(accessed on 20 June 2022) with an average duration of 25–35 min. Questionnaires were
filled out during theoretical PE classes (with no time limit). No information allowing the
identification of study participants was collected, and thus, anonymity was ensured. In
line with the Declaration of Helsinki ethical and legal principles, the participants were
introduced to the aim of this investigation. The participants had the option to agree or
refuse to participate in the survey by themselves, with the online form asking “Do you agree
to participate in this study?” Those who agreed were provided with the study measures. In
cases where a disagreement was provided, the respondents were acknowledged, and the
survey was terminated. In addition, there was the ability to stop the survey at any point by
closing a browser without recording the answers.

2.2. Translation of the Learning Climate Questionnaire (LCQ) and Revised Perceived Locus of
Causality in Physical Education Scale (PLOC-R)

The Learning Climate Questionnaire (LCQ) [57] was obtained from the official SDT
site (https://selfdeterminationtheory.org/learning-climate-questionnaire/) (accessed on
4 May 2022). The translation of the LCQ into Lithuanian was carefully performed by
a professional translator and then translated back into English by another. The final
translation was reviewed by an expert in the field of LCQs with professional translators
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to determine whether the questionnaire covered the concepts it aimed to measure. The
original and translated versions are presented in Appendix A, Table A1.

After obtaining the authors’ permission, the instrument Revised Perceived Locus of
Causality in Physical Education Scale (PLOC-R) [58] was translated into the Lithuanian
language. The translation of this questionnaire was also implemented using the back
translation technique. Overall, four experts were involved in the translation process. One
English–Lithuanian professional translator translated the scale from English to Lithuanian.
These versions were combined and revised. Subsequently, another English–Lithuanian
professional translator translated the Lithuanian version back into English. Based on
the back-translated English versions, the Lithuanian versions were revised to ensure a
comparable meaning of content. Finally, two researchers revised the respective question-
naires in wording and syntax with professional translators, to ensure item clarity and
comprehension. A pilot study with 20 boys and 20 girls was conducted and some minimal
language—Related corrections were made based on students’ feedback. The original and
translated versions are presented in Appendix A, Table A2.

2.3. Study Measures

Perceived teacher autonomy support was measured by the LCQ, which contains
15 items with a seven-point Likert scale of response options ranging from “strongly dis-
agree” to “strongly agree” [57]. The questionnaire is typically used with respect to specific
learning settings, such as a particular class, at the college or graduate school level. A sample
item is “I feel that my teacher of physical education provides me with choices and options”.
The negatively formulated statement no. 13 was recoded (1 = 7, 2 = 6, 3 = 5, 4 = 4, 5 = 3,
6 = 2, 7 = 1), and all the response options were averaged, with the final score reflecting a
more positive learning climate during PE classes. For this study, the Cronbach’s α was 0.96.
As in this investigation the Lithuanian translation of the LCQ was used first, we conducted
exploratory (EFA) and confirmatory (CFA) factor analyses. In Appendix A Table A1, the
factor loadings and original/translated items are presented. As the negatively scored item
no. 13 was attributed to a separate factor, we removed it from further analyses. Because a
single orthogonal factor was hypothesized, we used the principal axis factoring method
with varimax rotation. The Kaiser–Meyer–Olkin (KMO) measure of sampling adequacy
was 0.96. A single factor explained approximately 63% of the common variance, and all
item-to-factor loadings were satisfactorily high (0.69–0.86). Finally, the fit indices demon-
strated satisfactory one-factor fit (CFI = 0.96, root mean square error of approximation
(RMSEA) = 0.084 (90% confidence interval (CI) 0.077–0.092), standardized root mean square
residual (SRMR) = 0.032).

Motivation for PE was measured using the PLOC-R, which was created on the basis of
the SDT and consists of 19 items rated on a seven-point Likert scale ranging from “not true
for me” to “very true for me” [58]. The scale comprises five subscales assessing five types
of exercise regulation: amotivation, external regulation, introjected regulation, identified
regulation, and intrinsic motivation. The participants were asked to assess their motives
for participation in PE classes, for example: “I take part in physical education . . . ” “But
I really feel I’m wasting my time in PE” (amotivation); “Because in this way I will not
get a low grade” (external regulation); “Because I would feel bad about myself if I didn’t”
(introjected regulation); “Because it is important to me to be good at sports we practice in
PE” (identified regulation); “Because PE is fun” (intrinsic regulation). For this analysis,
the Cronbach’s α values for the PLOC-R subscales were as follows: for amotivation—0.83,
external regulation—0.63, introjected regulation—0.74, identified regulation—0.80 and
intrinsic motivation—0.90. In addition, the Relative Autonomy Index (RAI) is calculated by
the equation: (2 × intrinsic motivation) + (1 × identified motivation) + (−1 × introjected
motivation) + (−2 × external motivation) + (−3 × amotivation), where a higher score
indicates more autonomy in participation in PE classes, and a lower score indicates more
controlled regulation and/or amotivation for participation in PE classes [59]. Next, the EFA
with varimax rotation revealed a three-factor solution with the eigenvalues > 1 and 59.8%
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of the variance explained. The factor loadings and translated statements are presented in
Appendix A, Table A2. The first factor combined seven statements from the amotivation
and external motivation PLOC-R domains, the second included four introjected motivation
items, and the third contained eight identified and intrinsic motivation statements. Next,
the parallel analysis supported a three-factor solution. Finally, the CFA was run, and
the three-factor model demonstrated not excellent, but acceptable fit indices (CFI = 0.91;
RMSEA = 0.078 (90% CI = 0.072 − 0.083); SRMR = 0.093). Finally, we tested the three-factor
model invariance across the gender groups. The invariance statistics for the configural,
metric and scalar models are presented in Appendix A Table A3. Metric (p = 0.128) but not
scalar invariance (p < 0.001) across the gender groups was confirmed.

Motivation for PA was assessed using the Behavioral Regulation in Exercise Ques-
tionnaire 2 (BREQ-2) [60]. BREQ-2 is also based on the SDT and comprises the same five
subscales representing different levels of autonomy in exercise regulation: amotivation,
external, introjected, identified and intrinsic motivation [60]. The questionnaire contains
19 items with the response options on a five-point Likert scale from 1 (“not true for me” up
to 5 “very true for me”). The Cronbach’s α values for this investigation were as follows in
the same order listed previously: 0.82, 0.86, 0.80, 0.72, and 0.83. For this analysis, we only
used the RAI calculated by the equation (−3 × amotivation) + (−2 × external motivation) +
(−1 × introjected motivation) + (2 × identified motivation) + (3 × intrinsic motivation),
where a higher score indicates more autonomy in exercise regulation, and a lower score
indicates more controlled regulation and/or amotivation for exercise [61]. The original
five-factor structure of the Lithuanian translation of the BREQ-2 was confirmed in our
previous studies in general adult populations [62,63].

The strength of PA habits was measured by the Self-Report Habit Index (SRHI). The
SRHI is a 12-item scale designed to measure any habitual behaviours with a seven-point
Likert scale [39]. In this study, the SRHI was adapted for physical activity. A sample
item is “Physical activity is what I start doing before I realize I’m doing it”. The adequate
psychometric properties and unidimensional factor structure were previously confirmed in
the Lithuanian general population [64]. In this study, for the SRHI Cronbach’s α was 0.90.

PA was evaluated using the Godin Leisure Time Exercise Questionnaire (LTEQ),
measuring individuals’ leisure time exercise including the frequency of mild, moderate,
and strenuous exercise at 15 min or more per session over a typical week [65]. The final
score was obtained by multiplying the frequency of mild, moderate, and strenuous exercise
by 3, 5, and 9 and summarizing the results. A higher score represents a higher level of
exercise in terms of frequency and intensity.

The frequency of non-participation in PE classes was assessed with a single question
developed for this study: “How often do you skip physical education classes?” The response
options were 1—“never”, 2—“rarely”, 3—“sometimes”, and 4—“always”. If PE classes
were excused due to health issues and/or doctor’s recommendation, these participants
were given a separate response option and further set as missing cases (n = 35).

Perceived physical fitness (PPF) was assessed with a single question (“How would
you evaluate your own physical fitness when comparing with others?”), developed in our
previous study [66]. The response options ranged from 1 (“I am very unfit”) to 5 (“I am
very fit”).

Self-esteem (SE) and general feelings of self-worth were assessed with the established
Rosenberg Self-Esteem Scale [67]. Participants rated the 10 items (e.g., “On the whole, I
am satisfied with myself”) on a four-point Likert scale ranging from 1 (strongly disagree)
to 4 (strongly agree). The responses to negative items were recoded (1 = 4, 2 = 3, 3 = 2,
4 = 1), so that the sum of the response options reflected higher SE. In this study, the internal
consistency (Cronbach’s α) was 0.87.

2.4. Statistical Analysis

Preliminary analyses and correlation analyses, as well as testing the variables’ distri-
bution normality and the internal consistency of the scales, were conducted with Statistical
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Package for the Social Sciences (SPSS) v.27 (IBM Corp., Armonk, NY, USA). A Cronbach’s α
over 0.65 was considered adequate [68], while it should generally be noted that Cronbach’s
α values are sensitive to the number of items included in the scale [69]. After confirming the
distribution normality of all the continuous variables, the independent-samples t-test was
employed to compare the means of the study measures between the boys’ and girls’ groups.
Cohen’s d was additionally calculated to represent the effect sizes. Effect sizes above 0.2
were considered small, and those equal to or above 0.5 were considered moderate [70].
Next, the Pearson correlation coefficient was used to test the associations between the
variables. Correlations between 0.1 and 0.3 were considered small, those above 0.3 and
below 0.5 were considered moderate and those equal to or above 0.5 were considered
strong with a significance level of <0.05 [71].

Finally, the EFA, CFA with the multigroup analysis for invariance testing and structural
equation modelling (SEM) were run using the Mplus v8.7 (Muthén & Muthén, Los Angeles,
CA, USA). The cut-off values for each model fit index were used as recommended by Hu
and Bentler: RMSEA ≤ 0.06 for good fit and ≤0.08 for acceptable fit; SRMR ≤ 0.08 for good
fit and ≤0.12 for acceptable fit; CFI ≥ 0.95 for good fit and ≥0.90 for acceptable fit [72].

3. Results

A comparison of the study measures in boys and girls is presented in Table 1. As
expected, LTEQ score, SRHI, PPF and SE mean scores as well as motivation to exercise (RAI
from the BREQ-2) were higher in boys than girls. No significant differences were found
when contrasting amotivation and introjected regulation with the PLOC-R. In addition,
external regulation from the PLOC-R was higher in girls, while the identified and intrinsic
types as well as the RAI from the PLOC-R were higher in boys. All differences demonstrated
small to medium effect sizes.

Table 1. Comparison of the study measures in gender groups with calculated effect sizes (n = 715).

Study Measures Range
Boys, n = 344 Girls, n = 371

Cohen’s d p
m SD m SD

Self-Report Habit Index 1–7 4.27 1.27 3.75 1.22 0.42 <0.001
Frequency of NPEC 1–4 1.99 0.88 2.33 0.77 0.41 <0.001

PLOC-R: Amotivation 1–7 2.67 1.55 2.84 1.55 – 0.187
PLOC-R: External regulation 1–7 3.41 1.58 3.74 1.55 0.21 0.004

PLOC-R: Introjected regulation 1–7 3.07 1.52 3.01 1.36 – 0.608
PLOC-R: Identified regulation 1–7 4.26 1.62 3.64 1.50 0.40 <0.001
PLOC-R: Intrinsic regulation 1–7 5.06 1.62 4.39 1.61 0.41 <0.001

RAI from PLOC-R −32.6–13.7 −3.56 9.54 −6.61 10.33 0.31 <0.001
LCQ 1–7 4.79 1.26 4.77 1.32 – 0.872

Godin LTEQ score 0–395 83.32 54.69 58.35 41.52 0.51 <0.001
RAI from BREQ-2 −14.5–18.7 7.16 6.03 5.73 6.44 0.24 0.002

Perceived physical fitness 1–5 3.52 0.95 3.01 0.86 0.56 <0.001
Self-esteem 10–40 29.56 5.56 27.20 6.62 0.39 <0.001

PE = physical education; LTEQ = Leisure-Time Exercise Questionnaire; NPEC = non-participation in physical edu-
cation classes; PLOC-R = Revised Perceived Locus of Causality in Physical Education Scale; RAI = Relative Auton-
omy Index; LCQ = Learning Climate Questionnaire; BREQ-2 = Behavioral Regulation Exercise Questionnaire 2.

Furthermore, the correlations between the PLOC-R subscales, LCQ and the RAI
from the BREQ-2 are presented in Table 2. The score of the PLOC-R amotivation subscale
correlated positively with external and introjected regulation, and negatively with identified
and intrinsic regulation. Positive correlations were observed between the PLOC-R subscales
representing greater autonomous motivation for PE, with the strongest magnitude between
the identified and intrinsic regulation of 0.75 (p < 0.001). Similar trends in the associations
were found between the PLOC-R subscales, the LCQ, and the RAI from the BREQ-2: the
perceived learning climate and autonomous motivation to exercise correlated positively
with more autonomous PLOC-R subscales and negatively with controlled motivation.
Introjected regulation from the PLOC-R had a weak positive correlation with the perceived
learning climate and negative one with the motivation to exercise.
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Table 2. Correlations between the Revised Perceived Locus of Causality in Physical Education Scale
(PLOC-R) subscales, Behavioral Regulation Exercise Questionnaire 2 (BREQ-2) and Learning Climate
Questionnaire (LCQ).

Scales and Subscales m ± SD Cronbach’s α AM EXT IT ID IN LCQ BREQ-2

PLOC-R: Amotivation (AM) 2.77 ± 1.55 0.83 1.0
PLOC-R: External

regulation (EX) 3.58 ± 1.58 0.63 0.63 ** 1.0

PLOC-R: Introjected
regulation (IT) 3.04 ± 1.44 0.74 0.19 ** 0.31 ** 1.0

PLOC-R: Identified
regulation (ID) 3.94 ± 1.59 0.80 −0.28 ** −0.16 ** 0.49 ** 1.0

PLOC-R: Intrinsic
regulation (IN) 4.71 ± 1.65 0.90 −0.47 ** −0.33 ** 0.25 ** 0.75 ** 1.0

LCQ 4.78 ± 1.29 0.96 −0.31 ** −0.22 ** 0.11 * 0.34 ** 0.45 ** 1.0
RAI from BREQ-2 6.42 ± 6.29 - −0.44 ** −0.38 ** −0.20 ** 0.30 ** 0.42 ** 0.27 ** 1.0

m = mean; SD = standard deviation; RAI = Relative Autonomy Index; * p < 0.05, ** p < 0.01.

Table 3 shows the bivariate correlations between the PLOC-R subscales, LCQ and PA,
SRHI for PA, frequency of skipping PE classes, PPF and SE. The identified and intrinsic
regulation subscale scores from the PLOC-R and the LCQ score exhibited weak to medium
positive associations with PA, PA habits, perceived physical fitness and self-esteem. The fre-
quency of skipping PE classes had weak to medium negative relationships with the learning
climate and greater autonomous motivation for PE classes subscales. The amotivation and
external motivation subscales’ scores from the PLOC-R also demonstrated weak to medium
negative relationships with PPF and SE. On the contrary, positive correlations between
the greater controlled motivation for PE subscales from the PLOC-R and the frequency of
skipping PE classes were found.

Table 3. Correlations between the Revised Perceived Locus of Causality in Physical Education Scale
(PLOC-R) subscales, Learning Climate Questionnaire (LCQ), physical activity-related behaviours
and self-esteem.

Scales and Subscales PA SRHI NPEC PPF SE

PLOC-R: Amotivation 0.01 −0.05 0.24 ** −0.06 −0.27 **
PLOC-R: External regulation 0.01 −0.09 * 0.14 ** −0.15 ** −0.28 **

PLOC-R: Introjected regulation 0.10 * 0.08 * −0.09 * −0.02 −0.22 **
PLOC-R: Identified regulation 0.20 ** 0.34 ** −0.28 ** 0.27 ** 0.10 **
PLOC-R: Intrinsic regulation 0.17 ** 0.33 ** −0.35 ** 0.24 ** 0.25 **

LCQ 0.02 0.20 ** −0.24 ** 0.06 0.25 **

* p < 0.05, ** p < 0.01; PA = physical activity; SRHI = Self-Report Habit Index for physical activity; NPEC = frequency
of non-participation in physical education classes; PPF = perceived physical fitness; SE = self-esteem.

Finally, we created a path model based on the SDT. We tested the associations between
perceived learning climate, PA habits and frequency of skipping PE classes mediated by mo-
tivation for PE. The final path model with the standardized regression weights is presented
in Figure 2. It was revealed that perceived teacher autonomy support during PE classes
had direct positive effects on PA habits (estimate = 0.15; 95% CI = 0.08–0.22; p < 0.001) and
motivation for PE (estimate = 0.40; 96% CI = 0.39–0.45; p < 0.001), a negative one on the
frequency of skipping PE classes (estimate = −0.14; 95% CI = −0.20–(−0.07); p = 0.001).
Furthermore, there were direct effects from PE motivation to PA habits (estimate = 0.11;
95% CI = 0.04–0.20, p = 0.026) and the frequency of skipping PE classes (estimate = −0.24;
95% CI = −0.30–(−0.18); p < 0.001). The model demonstrated good fit indices (CFI = 0.998;
RMSEA = 0.023 (90% CI = 0.00–0.11); SRMR = 0.012). In addition, configural invariance
of the final model across gender groups was tested. Results showed that the model fitted
the data across both boys and girls, χ2 = 7.526, p = 0.376; df = 7; CFI = 0.998; SRMR = 0.030;
RMSEA = 0.015 (90% CI = 0.000, 0.068), and the chi-square test difference between uncon-
strained and constrained models was not significant (p = 0.21).
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4. Discussion

In this study, we investigated the associations between teacher autonomy support,
self-determined motivation for PE, the strength of PA habits and non-participation in PE
classes in a sample of adolescents. Based on the SDT, we tested a hypothetical model and
expected that teacher autonomy support would be directly and positively associated with
the strength of PA habits and negatively with non-participation in PE classes. Furthermore,
we hypothesized that greater autonomous motivation for PE would be a mediator between
teacher autonomy support and PA habits and non-participation in PE. The results confirmed
our assumptions and are in line with the main assumptions of SDT [11]. The findings
of the present study extend the literature on this topic and provide important new data
suggesting that enhanced autonomous motivation in PE context is associated with increased
stable and persistent PA habits outside the school. Previous works that applied SDT to PE
confirmed that social context and autonomous motivation are associated with positive PE
outcomes outside of school. Specifically, autonomous motivation for PE is associated with
a higher intention to be physically active and actual reported and objectively measured PA
during recess and outside of school [15,18,19,22,29,30,73–75]. This research adds important
knowledge and goes in line with the knowledge that higher internal rewards (or intrinsic
motivation) are associated with the greater habitual behaviour such as PA [44,45]. This
is also consistent with previous findings that more autonomous motivation is associated
with higher PA habits in adults [46,47]. However, this analysis reports these associations in
adolescents and the PE context.

PE teachers greatly impact classroom experiences by fulfilling students’ need for
autonomy [8]. Previous studies demonstrated that teacher autonomy support is associated
with students’ higher autonomous motivation for PA in leisure time outside of school [21,76]
and the perceived controlling behaviour of PE teachers was associated with lower levels
of intention to be physically active and lower reported PA outside the school [20,31]. The
present study adds new knowledge that perceived autonomy support in social context
(teacher autonomy support for PE) is directly associated with behaviour in different context
such as habitual PA behaviour outside the school (PA habits). However, the present study
is cross-sectional, and the directions of associations are bidirectional, thus we were not able
to conclude whether teacher autonomy support and greater autonomous motivation is the
cause of higher PA habits and attendance in PE classes. It might be that students with more
athletic identities or those already participating in formal or non-formal sports find more
enjoyment and fun in PE and perceive that they receive more support from their PE teachers.
In contrast, it might be that students who are more sedentary and less gifted in sport feel
more controlled by their teachers and find less pleasure, enjoyment and value in PE, and
therefore, they do not develop PA habits and report higher levels of non-participation in
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PE. The nature of this study does not allow us to answer these questions and future ones in
other designs should be implemented to further test these assumptions.

The findings of this study are consistent with previous analyses reporting that self-
determined motivation for PE is associated with higher engagement in PE and vice
versa [54]. This investigation provides a new understanding that lower teacher auton-
omy support is directly associated with non-participation in PE classes and motivation for
PE mediates this association. Thus, it is important to promote teacher autonomy support
and self-determined motivation for PE when trying to achieve increased class attendance
in PE.

Additionally, in the present study, we hypothesized that autonomy support and self-
determined motivation for PE would be associated with greater perceived physical fitness
and self-esteem in adolescents. The results of the present study partially supported the
hypothesis. Teacher autonomy support and self-determined motivation was associated
with higher self-esteem and this finding and go in line with findings of the previous
studies [25]. However, perceived physical fitness was not related with teacher autonomy
support, but it was associated with more autonomous forms of motivation for PE. This
finding overlaps results of previous study in children that showed perceived physical
fitness levels were associated with the greater autonomous motivation [77].

The gender analysis showed that boys’ PA, perceived physical fitness, PA habits
and self-esteem were higher than girls’. Previous studies reported the same gender
tendencies [8,66,78,79]. Boys reported significantly lower non-participation in PE compared
to girls, and internal motivation for PA and PE classes was higher than girls. However,
we observed no significant gender differences in perceived teacher autonomy support in
this sample. This contradicts findings from a prior analysis that reported higher perceived
teacher autonomy support for adolescent boys compared with girls [80]. Overall, the results
of this investigation suggest that significant differences in PA and internal motivation exist
between the genders and boys are more involved and motivated compared to adolescent
girls. The reasons why adolescent girls are less motivated for PE and PA might be associated
with multiple factors. However, one of the strongest is body image concerns [81]. Body
image concerns, body dissatisfaction, low self-esteem are related to higher external exercise
motivation [82] and this might be one of the reasons why girls express less autonomous PE
and PA motivation. Thus, it is important to pay special attention to adolescent girls and
implement specific girls-oriented techniques aiming to foster their enjoyment and inherent
interest, as well as positive and functional body image and body satisfaction, with the goal
of increasing their internal motivation for PE and strengthening their PA habits [83,84].

One of the goals of this investigation was the translation and testing of the main
psychometric properties of Lithuanian versions of the LCQ [57] and PLOC-R [58]. The
exploratory factor structure of the LCQ confirmed the one-factor structure and CFA demon-
strated satisfactory one-factor fit indices. Furthermore, based on SDT, all the associations
between LCQ and other study variables followed the expected directions, confirming the
concurrent, discriminant and nomological validity of the instrument. Finally, the internal
consistency of the questionnaire was high (Cronbach’s α 0.96). Thus, we can conclude
that the Lithuanian version of LCQ is valid and suitable for future studies in adolescent
samples. Previous works confirmed the acceptable psychometric properties of the short
version of the LCQ [85]. However, to the best of our knowledge, no in-depth psychometric
evidence for the full version of the LCQ is available for testing the LCQ after it has been
translated to other languages, meaning that comparison is limited.

However, in this sample the original factor structure of the Lithuanian PLOC-R version
was not confirmed. EFA revealed the three-factor solution instead of the five-factor version,
as in the original structure of the PLOC-R. Identified and intrinsic regulations formed
the first factor, items concerning amotivation and external regulation subscales shaped
the second factor and introjected regulation formed a separate third factor. The PLOC-R
was previously validated in the German and French languages and the original structure
of the questionnaire was replicated [86]. Nevertheless, in this analysis, the results of the
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confirmatory factor structure showed an acceptable three-factor structure. Finally, the
full gender invariance of the three-factor structure was not confirmed, so the use of the
Lithuanian version of PLOC-R comparing genders is limited. The analysis of the internal
consistency of the subscales of the PLOC-R revealed that the external regulation subscale
has a Cronbach’s α (0.63), which is too low, and that the Cronbach’s α of introjected
regulation meets the minimum requirements for the confirmation of internal consistency
(0.74). Therefore, in this study, we only used the RAI index from the PLOC-R, but avoided
deeper analyses using subscales of the PLOC-R in the structural mediation model. In
this analysis, we were not able to test the effect of separate motivational regulations on
the outcomes. However, the correlation analysis of the RAI index from the PLOC-R
revealed that associations between the PLOC-R and other variables follow the theory-
driven directions. Thus, this might be considered a limitation of this study and future ones
using a larger adolescent sample should further test the Lithuanian version of the PLOC-R.

Discussing other limitations of the present study, it is important to address the cross-
sectional nature of the research that was discussed previously. Further, we did not assess
the basic psychological needs satisfaction of students, so we were not able to measure the
full motivational sequence (social context, need satisfaction, motivation and outcomes)
proposed by SDT when testing our assumptions [8]. Future works could address this issue.
Finally, the generalization of the results of this investigation should be limited, since the
sample in this analysis was from Eastern Europe. Future studies should test our findings in
other samples.

Finally, based on SDT, future studies might benefit from testing the impacts of basic
psychological needs supported PE environments, intrapersonal satisfaction of basic psy-
chological needs and self-determined motivation in PE on PA habit strength and PA habit
development in adolescents of various ages. The role of motivation, internal and external
PA goals and positive internal reinforcement for the development of PA habits is still not
fully understood [44,45]. The results of the present study support the transferability of
motivation between PE and other contexts in PA confirming trans-contextual modality
of motivation. However, seeking to deeper understand mechanisms of habit formation
considering TCM and HMIEM theories might be also beneficial for PE practice and science.
The roles of situational, contextual and global factors and these types of motivation on
outcomes such as the development of PA habits also need exploration. Future studies of
other than cross-sectional designs are necessary to explore these questions.

The present study has important practical implications. The results of this investigation
can inform PE teachers’ practice by showing that supporting students’ autonomy and self-
determined motivation in PE can facilitate increased participation in PE classes and the
formation of students’ PA habits. Further, the results of the present cross-sectional study
suggest that adolescents with low PA habits, especially girls, might benefit from increased
teacher support for autonomy in PE and increased intrapersonal PE and PA motivation. The
outcomes of this examination might also contribute towards PA promotion interventions
for adolescents. Providing more intensive autonomy support for adolescents with low PA
habits might be an effective strategy in intervention programs aiming to promote healthy
lifestyle and long-lasting PA in adolescents.

5. Conclusions

Based on SDT, in this study, we tested the associations between teacher autonomy
support, self-determined motivation for PE, PA habits and non-participation in PE in a
sample of adolescents. The findings of the present study extend the literature on this topic
and provides important new data suggesting that enhanced perceived teacher autonomy
support and self-determined motivation in PE context is associated with increased stable
and persistent PA behaviour (PA habits) outside the school. Findings of the present
study also supported transferability of motivation between PE and other contexts in PA
confirming trans-contextual modality of motivation. Specifically, the results showed that
teacher autonomy support was directly positively associated with PA habits and directly
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negatively correlated with non-participation in PE classes. Autonomous motivation for
PE was a mediator between teacher autonomy support and PA habits, meaning that
greater autonomous motivation was related to increased PA habits. Motivation for PE was
also a mediator between teacher autonomy support and non-participation in PE. Higher
autonomous motivation for PE was associated with less frequent levels of non-participation
in PE classes. The findings of this investigation can inform PE teachers’ practice by showing
that supporting students’ autonomy and strengthening self-determined motivation can
facilitate increased participation in PE classes and strengthen PA habits. Adolescents with
low PA habits, especially girls, might benefit from increased teacher support for autonomy
in PE and increased intrapersonal PE motivation. Providing more intensive autonomy
support for adolescents with low PA habits might be effective strategy in intervention
programs aiming to promote healthy lifestyle and lifetime PA in adolescents.
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Appendix A

Table A1. The Learning Climate Questionnaire (LCQ) English/Lithuanian statements with the factor
loadings from the exploratory factor analysis (n = 715).

Items F1 F2

1. I feel that my instructor provides me with choices and options/Jaučiu, kad mano mokytojas suteikia man
pasirinkimų ir galimybių 0.70

2. I feel understood by my instructor/Jaučiuosi suprastas savo mokytojo 0.79
3. I am able to be open with my instructor during class/Pamokų metu galiu būti atviras su savo mokytoju 0.76
4. My instructor conveyed confidence in my ability to do well in the course/Mano mokytojas išreiškia pasitikėjimą
mano galimybėmis fizinio ugdymo pamokų metu 0.78

5. I feel that my instructor accepts me/Jaučiu, kad mokytojas mane priima palankiai 0.76
6. My instructor made sure I really understood the goals of the course and what I need to do/Mano mokytojas
įsitikina, kad tikrai supratau fizinio ugdymo pamokos tikslus ir ką man reikia daryti 0.76

7. My instructor encouraged me to ask questions/Mano mokytojas skatina mane užduoti klausimus 0.75
8. I feel a lot of trust in my instructor/Jaučiu didelį pasitikėjimą savo mokytoju 0.85
9. My instructor answers my questions fully and carefully/Mano mokytojas pilnai ir kruopščiai atsako į
mano klausimus 0.81

10. My instructor listens to how I would like to do things/Mano mokytojas išklauso, kaip aš norėčiau atlikti užduotis 0.82
11. My instructor handles people’s emotions very well/Mano mokytojas puikiai susitvarko su žmonių emocijomis 0.84
12. I feel that my instructor cares about me as a person/Jaučiu, kad mano mokytojas rūpinasi manimi kaip asmenybe 0.84
13. I don’t feel very good about the way my instructor talks to me/Aš nesijaučiu labai gerai dėl to, kaip mano
mokytojas su manimi kalba 0.90

14. My instructor tries to understand how I see things before suggesting a new way to do things/Mano mokytojas
bando suprasti, kaip aš suvokiu užduotis, prieš siūlydamas naują užduočių atlikimo būdą 0.78

15. I feel able to share my feelings with my instructor/Jaučiuosi galintis pasidalinti savo jausmais su savo mokytoju 0.75

1 = Totally disagree/Visiškai nesutinku; 4 = In between/Galbūt; 7 = Totally agree/Visiškai sutinku.
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Table A2. The Revised Perceived Locus of Causality in Physical Education Scale (PLOC-R) En-
glish/Lithuanian statements with the factor loadings from the exploratory factor analysis (n = 715).

Items F1 F2 F3

I take part in physical education.../Aš dalyvauju fizinio ugdymo pamokoje...
1. But I really don’t know why/Tačiau tikrai nežinau, kodėl 0.59
6. But I don’t really see why we should have PE/Tačiau nesuprantu, kam ji yra reikalinga 0.76
11. But I really feel I’m wasting my time in PE/Tačiau jaučiu, kad eikvoju savo laiką be reikalo 0.81
16. But I can’t see what I’m getting out of PE/Tačiau nematau jokios naudos sau 0.76
2. Because in this way I will not get a low grade/Nes tokiu būdu negausiu prasto pažymio 0.61
7. So that the teacher won’t yell at me/Nes kitaip mokytojas rėks ant manęs 0.58
12. Because that’s the rule/Nes privaloma lankyti 0.66
3. Because I would feel bad if the teacher thought that I am not good at PE/Nes jausiuosi blogai, jei
mokytojas manys jog nesu pakankamai geras (-a) fizinio ugdymo pamokose 0.78

8. Because I would feel bad about myself if I didn’t/Nes jausiuosi blogai, jei fizinio ugdymo
pamokoje nedalyvausiu 0.59

13. Because I would feel bad if the other students thought I was not good at PE/Nes jausiuosi blogai,
jei klasiokai manys, kad esu nepakankamai geras(-a) fizinio ugdymo pamokose 0.79

17. Because it would bother me if I didn’t/Nes aš nerimausiu, jei nesudalyvausiu pamokoje 0.54
4. Because it is important to me to do well in PE/Nes man svarbu būti geriausiam (-iai) 0.42
9. Because it is important to me to improve on the drills we do in PE/Nes man svarbu tobulėti per
fizinio ugdymo pamokas 0.75

14. Because it is important to me to be good at sports we practice in PE/Nes man svarbu būti geram
(-a) sporte, kuriuo užsiimam per fizinio ugdymo pamokas 0.69

18. Because it is important to me to try in PE/Nes man svarbu išbandyti save fizinio ugdymo pamokose 0.76
5. Because PE is enjoyable/Nes man fizinio ugdymo pamoka yra maloni 0.83
10. Because PE is exciting/Nes fizinio ugdymo pamoka įdomi 0.82
15. Because I enjoy learning new skills/Nes man patinka mokytis naujų įgūdžių 0.81
19. Because PE is fun/Nes per fizinio ugdymo pamokas man yra smagu 0.81

1 = Totally disagree/Visiškai nesutinku; 4 = In between/Galbūt; 7 = Totally agree/Visiškai sutinku. PE = physical educa-
tion, F1 = identified and intrinsic regulation, F2 = amotivation and external regulation, F3 = introjected regulation.

Table A3. The Revised Perceived Locus of Causality in Physical Education Scale (PLOC-R) measure-
ment invariance across gender groups (n = 715).

Model χ2 df CFI RMSEA 90% CI SRMR

Configural 950.6 284 0.91 0.081 0.075–0.087 0.095
Metric 973.1 300 0.91 0.079 0.074–0.085 0.100
Scalar 1035.8 316 0.90 0.080 0.074–0.085 0.102

Model comparison ∆ χ2 ∆df ∆CFI ∆RMSEA p ∆SRMR
Metric against

configural 22.5 16 0.00 0.002 0.128 0.005

Scalar against
configural 85.2 32 0.01 0.001 <0.001 0.007

CFI = comparative fit index, RMSEA = root mean square error of approximation, SRMR = standardized root mean
square residual, df = degree of freedom, CI = confidence interval.

References
1. Bull, F.C.; Al-Ansari, S.S.; Biddle, S.; Borodulin, K.; Buman, M.P.; Cardon, G.; Carty, C.; Chaput, J.-P.; Chastin, S.; Chou, R.; et al.

World Health Organization 2020 guidelines on physical activity and sedentary behaviour. Br. J. Sports Med. 2020, 54, 1451–1462.
[CrossRef] [PubMed]

2. Faigenbaum, A.D.; Rebullido, T.R.; MacDonald, J.P. Pediatric Inactivity Triad: A Risky PIT. Curr. Sports Med. Rep. 2018, 17, 45–47.
3. Emeljanovas, A.; Mieziene, B.; Gruodyte-Raciene, R.; Sukys, S.; Rutkauskaite, R.; Trinkuniene, L.; Tremblay, M. Results from

Lithuania’s 2018 Report Card on Physical Activity for Children and Youth. J. Phys. Act. Health 2018, 15, S382–S383. [PubMed]
4. Farooq, A.; Martin, A.; Janssen, X.; Wilson, M.G.; Gibson, A.; Hughes, A.; Reilly, J.J. Longitudinal changes in moderate-to-vigorous-

intensity physical activity in children and adolescents: A systematic review and meta-analysis. Obes. Rev. 2020, 21, e12953.
[PubMed]

5. Papaioannou, A.G. Teaching a Holistic, Harmonious and Internal Motivational Concept of Excellence to Promote Olympic Ideals,
Health and Well-Being for All. J. Teach. Phys. Educ. 2017, 36, 353–368. [CrossRef]

6. Teixeira, P.J.; Carraça, E.V.; Markland, D.; Silva, M.N.; Ryan, R.M. Exercise, physical activity, and self-determination theory: A
systematic review. Int. J. Behav. Nutr. Phys. Act. 2012, 9, 78. [PubMed]

7. Deci, E.L.; Ryan, R.M. Self-Determination Theory; Sage Publications Ltd.: Thousand Oaks, CA, USA, 2012; pp. 416–436.
8. Vasconcellos, D.; Parker, P.D.; Hilland, T.; Cinelli, R.; Owen, K.B.; Kapsal, N.; Lee, J.; Antczak, D.; Ntoumanis, N.; Ryan, R.M.; et al.

Self-determination theory applied to physical education: A systematic review and meta-analysis. J. Educ. Psychol. 2020, 112,
1444–1469. [CrossRef]

http://doi.org/10.1136/bjsports-2020-102955
http://www.ncbi.nlm.nih.gov/pubmed/33239350
http://www.ncbi.nlm.nih.gov/pubmed/30475134
http://www.ncbi.nlm.nih.gov/pubmed/31646739
http://doi.org/10.1123/jtpe.2017-0064
http://www.ncbi.nlm.nih.gov/pubmed/22726453
http://doi.org/10.1037/edu0000420


Behav. Sci. 2022, 12, 314 15 of 17

9. White, R.L.; Bennie, A.; Vasconcellos, D.; Cinelli, R.; Hilland, T.; Owen, K.B.; Lonsdale, C. Self-determination theory in physical
education: A systematic review of qualitative studies. Teach. Teach. Educ. 2021, 99, 103247. [CrossRef]

10. Deci, E.L.; Ryan, R.M. The “What” and “Why” of Goal Pursuits: Human Needs and the Self-Determination of Behavior.
Psychol. Inq. 2000, 11, 227–268.

11. Ryan, R.M.; Deci, E.L. Intrinsic and extrinsic motivation from a self-determination theory perspective: Definitions, theory,
practices, and future directions. Contemp. Educ. Psychol. 2020, 61, 101860. [CrossRef]

12. Vansteenkiste, M.; Ryan, R.M.; Soenens, B. Basic psychological need theory: Advancements, critical themes, and future directions.
Motiv. Emot. 2020, 44, 1–31. [CrossRef]

13. Tang, M.; Wang, D.; Guerrien, A. A systematic review and meta-analysis on basic psychological need satisfaction, motivation,
and well-being in later life: Contributions of self-determination theory. PsyCh J. 2020, 9, 5–33.

14. Ryan, R.M.; Williams, G.C.; Patrick, H.; Deci, E.L. Self-determination theory and physical activity: The dynamics of motivation in
development and wellness. Hell. J. Psychol. 2009, 6, 107–124.

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

16. Standage, M.; Duda, J.L.; Ntoumanis, N. A test of self-determination theory in school physical education. Br. J. Educ. Psychol.
2005, 75, 411–433. [CrossRef] [PubMed]

17. Bureau, J.S.; Howard, J.L.; Chong, J.X.Y.; Guay, F. Pathways to Student Motivation: A Meta-Analysis of Antecedents of Au-
tonomous and Controlled Motivations. Rev. Educ. Res. 2022, 92, 46–72. [CrossRef]

18. Barkoukis, V.; Chatzisarantis, N.; Hagger, M.S. Effects of a School-Based Intervention on Motivation for Out-of-School Physical
Activity Participation. Res. Q. Exerc. Sport 2021, 92, 477–491. [CrossRef]

19. Kalajas-Tilga, H.; Koka, A.; Hein, V.; Tilga, H.; Raudsepp, L. Motivational processes in physical education and objectively
measured physical activity among adolescents. J. Sport Health Sci. 2020, 9, 462–471. [CrossRef]

20. Trigueros, R.; Cangas, A.J.; Aguilar-Parra, J.M.; Álvarez, J.F.; García-Más, A. No More Bricks in the Wall: Adopting Healthy
Lifestyles through Physical Education Classes. Int. J. Environ. Res. Public Health 2019, 16, 4860. [CrossRef]

21. Hagger, M.; Chatzisarantis, N.L.; Hein, V.; Soós, I.; Karsai, I.; Lintunen, T.; Leemans, S. Teacher, peer and parent autonomy support
in physical education and leisure-time physical activity: A trans-contextual model of motivation in four nations. Psychol. Health
2009, 24, 689–711. [CrossRef]

22. Jaakkola, T.; Yli-Piipari, S.; Barkoukis, V.; Liukkonen, J. Relationships among perceived motivational climate, motivational
regulations, enjoyment, and PA participation among Finnish physical education students. Int. J. Sport Exerc. Psychol. 2017, 15,
273–290. [CrossRef]

23. Huhtiniemi, M.; Sääkslahti, A.; Tolvanen, A.; Watt, A.; Jaakkola, T. The relationships among motivational climate, perceived
competence, physical performance, and affects during physical education fitness testing lessons. Eur. Phys. Educ. Rev. 2022, 28,
594–612. [CrossRef]

24. Sanchez-Oliva, D.; Sanchez-Miguel, P.A.; Leo, F.M.; Kinnafick, F.; García-Calvo, T. Physical Education Lessons and Physical
Activity Intentions Within Spanish Secondary Schools: A Self-Determination Perspective. J. Teach. Phys. Educ. 2014, 33, 232–249.
[CrossRef]

25. Hein, V.; Hagger, M.S. Global self-esteem, goal achievement orientations, and self-determined behavioural regulations in a
physical education setting. J. Sports Sci. 2007, 25, 149–159. [CrossRef] [PubMed]

26. European Commission. Physical Education and Sport at School in Europe; Euridice Raport; European Commission: Brussels, Belgium,
2015.

27. Vallerand, R.J. A Hierarchical Model of Intrinsic and Extrinsic Motivation for Sport and Physical Activity; Human Kinetics: Champaign,
IL, USA, 2007; pp. 255–363.

28. Ajzen, I. Ajzen, I. A theory of planned behavior. In Action-Control: From Cognition to Behavior; Kuhl, J., Beckmann, J., Eds.; Springer:
Berlin/Heidelberg, Germany, 1985.

29. Sevil-Serrano, J.; Aibar, A.; Abós, Á.; Generelo, E.; García-González, L. Improving motivation for physical activity and physical
education through a school-based intervention. J. Exp. Educ. 2022, 90, 383–403. [CrossRef]

30. Jaakkola, T.; Washington, T.; Yli-Piipari, S. The association between motivation in school physical education and self-reported
physical activity during Finnish junior high school: A self-determination theory approach. Eur. Phys. Educ. Rev. 2013, 19, 127–141.
[CrossRef]

31. Koka, A.; Tilga, H.; Kalajas-Tilga, H.; Hein, V.; Raudsepp, L. Detrimental Effect of Perceived Controlling Behavior from Physical
Education Teachers on Students’ Leisure-Time Physical Activity Intentions and Behavior: An Application of the Trans-Contextual
Model. Int. J. Environ. Res. Public Health 2020, 17, 5939. [CrossRef]

32. Hagger, M.S. Habit and physical activity: Theoretical advances, practical implications, and agenda for future research.
Psychol. Sport Exerc. 2019, 42, 118–129. [CrossRef]

33. Verplanken, B.; Melkevik, O. Predicting habit: The case of physical exercise. Psychol. Sport Exerc. 2008, 9, 15–26. [CrossRef]
34. Strobach, T.; Englert, C.; Jekauc, D.; Pfeffer, I. Predicting adoption and maintenance of physical activity in the context of

dual-process theories. Perform. Enhanc. Health 2020, 8, 100162. [CrossRef]

http://doi.org/10.1016/j.tate.2020.103247
http://doi.org/10.1016/j.cedpsych.2020.101860
http://doi.org/10.1007/s11031-019-09818-1
http://doi.org/10.1123/jsep.34.1.37
http://www.ncbi.nlm.nih.gov/pubmed/22356882
http://doi.org/10.1348/000709904x22359
http://www.ncbi.nlm.nih.gov/pubmed/16238874
http://doi.org/10.3102/00346543211042426
http://doi.org/10.1080/02701367.2020.1751029
http://doi.org/10.1016/j.jshs.2019.06.001
http://doi.org/10.3390/ijerph16234860
http://doi.org/10.1080/08870440801956192
http://doi.org/10.1080/1612197X.2015.1100209
http://doi.org/10.1177/1356336X211063568
http://doi.org/10.1123/jtpe.2013-0043
http://doi.org/10.1080/02640410600598315
http://www.ncbi.nlm.nih.gov/pubmed/17127590
http://doi.org/10.1080/00220973.2020.1764466
http://doi.org/10.1177/1356336X12465514
http://doi.org/10.3390/ijerph17165939
http://doi.org/10.1016/j.psychsport.2018.12.007
http://doi.org/10.1016/j.psychsport.2007.01.002
http://doi.org/10.1016/j.peh.2020.100162


Behav. Sci. 2022, 12, 314 16 of 17

35. Rhodes, R.E.; McEwan, D.; Rebar, A.L. Theories of physical activity behaviour change: A history and synthesis of approaches.
Psychol. Sport Exerc. 2019, 42, 100–109. [CrossRef]

36. Orbell, S.; Verplanken, B. The automatic component of habit in health behavior: Habit as cue-contingent automaticity.
Health Psychol. 2010, 29, 374–383. [CrossRef] [PubMed]

37. Neal, D.T.; Wood, W.; Labrecque, J.S.; Lally, P. How do habits guide behavior? Perceived and actual triggers of habits in daily life.
J. Exp. Soc. Psychol. 2012, 48, 492–498. [CrossRef]

38. Lally, P.; Gardner, B. Promoting habit formation. Health Psychol. Rev. 2013, 7, S137–S158. [CrossRef]
39. Verplanken, B.; Orbell, S. Reflections on Past Behavior: A Self-Report Index of Habit Strength. J. Appl. Soc. Psychol. 2003, 33,

1313–1330. [CrossRef]
40. Hagger, M.S. Redefining habits and linking habits with other implicit processes. Psychol. Sport Exerc. 2020, 46, 101606. [CrossRef]
41. Orbell, S.; Verplanken, B. The strength of habit. Health Psychol. Rev. 2015, 9, 311–317. [CrossRef]
42. Radel, R.; Pelletier, L.; Pjevac, D.; Cheval, B. The links between self-determined motivations and behavioral automaticity in a

variety of real-life behaviors. Motiv. Emot. 2017, 41, 443–454. [CrossRef]
43. Lally, P.; van Jaarsveld, C.H.; Potts, H.W.; Wardle, J. How are habits formed: Modelling habit formation in the real world. Eur. J.

Soc. Psychol. 2010, 40, 998–1009. [CrossRef]
44. Gardner, B.; Lally, P. Habit and habitual behaviour. Health Psychol. Rev. 2022, 1–7. [CrossRef]
45. Phillips, L.A. Challenging assumptions about habit: A response to Hagger (2019). Psychol. Sport Exerc. 2020, 47, 101502. [CrossRef]
46. Gardner, B.; Lally, P. Does intrinsic motivation strengthen physical activity habit? Modeling relationships between self-

determination, past behaviour, and habit strength. J. Behav. Med. 2013, 36, 488–497. [CrossRef] [PubMed]
47. Maltagliati, S.; Rebar, A.; Fessler, L.; Forestier, C.; Sarrazin, P.; Chalabaev, A.; Sander, D.; Sivaramakrishnan, H.; Orsholits, D.;

Boisgontier, M.P.; et al. Evolution of physical activity habits after a context change: The case of COVID-19 lockdown. Br. J. Health
Psychol. 2021, 26, 1135–1154. [CrossRef] [PubMed]

48. Ntoumanis, N.; Ng, J.Y.; Prestwich, A.; Quested, E.; Hancox, J.E.; Thøgersen-Ntoumani, C.; Deci, E.L.; Ryan, R.M.; Lonsdale, C.;
Williams, G.C. A meta-analysis of self-determination theory-informed intervention studies in the health domain: Effects on
motivation, health behavior, physical, and psychological health. Health Psychol. Rev. 2021, 15, 214–244. [CrossRef]

49. Uddin, R.; Salmon, J.; Islam, S.M.S.; Khan, A. Physical education class participation is associated with physical activity among
adolescents in 65 countries. Sci. Rep. 2020, 10, 22128. [CrossRef]

50. Munk, M.; Agergaard, S. The Processes of Inclusion and Exclusion in Physical Education: A Social-Relational Perspective.
Soc. Incl. 2015, 3, 67–81. [CrossRef]

51. Lamb, P. Ritual associated with participation in physical education: The power of excuse notes. Eur. Phys. Educ. Rev. 2014, 20,
120–139. [CrossRef]

52. Santos, J.P.D.; Mendonça, J.G.R.; Barba, C.H.; Carvalho Filho, J.J.; Bernaldino, E.S.; Farias, E.D.S.; Souza, O.F.D. Fatores associados
a não participação nas aulas de educação física escolar em adolescentes. J. Phys. Educ. 2019, 30, 1–13. [CrossRef]

53. Cowley, J.; l’Aniston, J. How can lifelong habits such as physical activity be promoted more effectively? Analysing the post 16
gap via a qualitative analysis. J. Qual. Res. Sports Stud. 2020, 14, 187–208.

54. Aelterman, N.; Vansteenkiste, M.; Van Keer, H.; Van den Berghe, L.; De Meyer, J.; Haerens, L. Students’ Objectively Measured
Physical Activity Levels and Engagement as a Function of between-Class and between-Student Differences in Motivation toward
Physical Education. J. Sport Exerc. Psychol. 2012, 34, 457–480. [CrossRef]

55. Ntoumanis, N. A self-determination approach to the understanding of motivation in physical education. Br. J. Educ. Psychol.
2001, 71, 225–242. [CrossRef] [PubMed]

56. Boiché, J.C.S.; Sarrazin, P.G.; Grouzet, F.M.E.; Pelletier, L.G.; Chanal, J.P. Students’ motivational profiles and achievement
outcomes in physical education: A self-determination perspective. J. Educ. Psychol. 2008, 100, 688–701. [CrossRef]

57. Williams, G.C.; Deci, E.L. Internalization of biopsychosocial values by medical students: A test of self-determination theory.
J. Personal. Soc. Psychol. 1996, 70, 767–779. [CrossRef] [PubMed]

58. Vlachopoulos, S.P.; Katartzi, E.S.; Kontou, M.G.; Moustaka, F.C.; Goudas, M. The revised perceived locus of causality in physical
education scale: Psychometric evaluation among youth. Psychol. Sport Exerc. 2011, 12, 583–592. [CrossRef]

59. Sheehan, D.P.; Scott, S.; Van Wyk, N.; Watson, C.; Nagan, K.; MacCallum, M. Using Self-Determination Theory to Assess the
Attitudes of Children and Youth towards Physical Activity. Phys. Health Educ. J. 2013, 79, 40–44.

60. Markland, D.; Tobin, V. A Modification to the Behavioural Regulation in Exercise Questionnaire to Include an Assessment of
Amotivation. J. Sport Exerc. Psychol. 2004, 26, 191–196. [CrossRef]

61. Ryan, R.M.; Connell, J.P. Perceived locus of causality and internalization: Examining reasons for acting in two domains. J. Personal.
Soc. Psychol. 1989, 57, 749–761. [CrossRef]

62. Baceviciene, M.; Jankauskiene, R. Self-Determined Motivation Mediates the Association between Self-Reported Availability of
Green Spaces for Exercising and Physical Activity: An Explorative Study. Sustainability 2021, 13, 1312. [CrossRef]

63. Baceviciene, M.; Jankauskiene, R.; Swami, V. Nature Exposure and Positive Body Image: A Cross–Sectional Study Examining the
Mediating Roles of Physical Activity, Autonomous Motivation, Connectedness to Nature, and Perceived Restorativeness. Int. J.
Environ. Public Health 2021, 18, 12246. [CrossRef]

64. Baceviciene, M.; Jankauskiene, R.; Sirkaite, M. Associations between intuitive exercise, physical activity, exercise motivation,
exercise habits and positive body image. Visuomenės Sveik. (Public Health) 2021, 4, 59–66.
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