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ABSTRACT
The study investigated the role of motivation and metacognition in the formation of cognitive and affective outcomes from participation in physical education lessons within the framework of self-determination theory. A sample of 630 adolescents (M age = 14.06, SD = .29) participated in the study. Participants completed questionnaires including measures of perceived autonomy support in PE, autonomous
motivation in PE, metacognitive processes in PE, enjoyment, boredom in PE and intention for leisuretime physical activity. Multiple linear regression analyses revealed that perceptions of autonomy supportive motivational climate significantly predicted enjoyment, boredom and intentions towards leisuretime physical activity. In addition autonomous motivation and metacognition significantly predicted enjoyment, boredom and intentions, whereas controlling motivation was a significant predictor of boredom. Multiple mediation modeling indicated that perceptions of autonomy supporting climate on these
responses was mediated mainly by autonomous motivation and metacognition. The findings of the present study provide valuable information on the mediating role of autonomous motivation and metacognition on the effects of autonomy supportive motivational climate on students’ cognitive and affective
responses during physical education lessons.
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ABSTRACT
O estudo investigou o papel da motivação e metacognição na formação de resultados cognitivos e afetivos
da participação nas aulas de educação física no âmbito da teoria da autodeterminação. Uma amostra de
630 adolescentes (M = 14.06, SD = 0.29) participaram do estudo. Os participantes preencheram questionários, incluindo medidas de apoio autonomia percebida em PE, motivação autônoma em PE, processos metacognitivos em PE, prazer, o tédio em PE e intenção para a atividade física de lazer. As análises
de regressão linear múltipla revelou que a perceção de autonomia clima motivacional favorável predisseram significativamente prazer, o tédio e as intenções para com a atividade física no tempo livre. Além
motivação autônoma e metacognição predisseram significativamente prazer, o tédio e intenções, enquanto controlando motivação foi um preditor significativo de tédio. Modelagem múltipla mediação indicou que das perceções de autonomia apoiar climáticas sobre essas respostas foi mediado principalmente pela motivação autônoma e metacognição. Os resultados do presente estudo fornecem informações valiosas sobre o papel mediador de motivação autônoma e metacognição sobre os efeitos da autonomia clima motivacional favorável sobre as respostas cognitivas e afetivas dos alunos durante as aulas
de educação física.
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INTRODUCTION
Developing students’ metacognitive abilities
is a focal aim of the educational process
(Thomas & Mee, 2005). There is growing evidence suggesting that increased metacognitive
abilities are associated with better learning performance and contribute to adaptive learning
processes (Veenman, Wilhelm, & Beishuizen,
2004). The present study was designed to investigate the effect of teacher-initiated motivational climate on the formation of adaptive cognitive and affective responses during physical
education lessons, and the potential mediating
role of motivational regulations and metacognition.
Metacognition can be defined as the
knowledge about and regulation of one’s cognitive activities in learning processes and can be
operationalized into two key functions namely
monitoring (metacognitive knowledge and metacognitive experience) and regulatory (goals
and activation of strategies) functions (Efklides,
2001; Flavell, 1979). Metacognition is usually
utilized synonymously with self-regulation and
self-regulating learning (Kaplan, 2008), and appears to be as one of the profound predictors of
learning and a key construct in students’ development and their academic success (Winne &
Nesbit, 2010). Metacognitive learners are able
to recognize when they are effectively learning
and employ the use of additional strategies to
control or monitor their motivation (Alexander,
2008). For instance, proficient performers in
the psychomotor domain, compared to their average peers, are more accurate in framing a
problem and predicting occurrences, utilize
more strategies to address difficulties, choose
and use strategies more accurately, efficiently,
spontaneously, and continuously for planning,
monitoring and evaluating their performance
(Martini & Shore, 2008; Nietfeld, 2003).
In physical education settings the investigation of metacognition is rather limited and has
largely focused on the association of metacognitive strategies with the dispositional and situational aspects of goal orientations. For instance,

Kolovelonis, Goudas & Dermitzaki (2011) indicated that self-recording of self-regulating
learning had a positive effect on motor skill performance in physical education settings. In
terms of the psychological correlates of metacognition, Solmon and Boone (1993), Solmon
and Lee (1997), Ommundsen (2003, 2006), and
Theodosiou, Mantis and Papaioannou (2008)
indicated that task involvement and task orientation were positively related with the use of
metacognitive strategies (i.e., effort regulation,
help-seeking, planning, monitoring and regulating cognition). On the other hand, ego involvement and ego orientation were negatively related to the use of such strategies.
Self-determination theory
Self-determination theory (SDT; Deci &
Ryan, 2000, 2011; Ryan & Deci, 2000a, 2000b)
acknowledges that human behavior is guided by
different motivational regulations that vary in
their levels of self-determination (Deci & Ryan,
2000). There are three types of motivation,
namely intrinsic motivation, extrinsic motivation and amotivation to account for the different
reasons why individuals engage in activities
(Deci & Ryan, 2011). Intrinsic motivation is the
most self-determined type of motivation and is
defined as the involvement in an activity for inherent satisfaction and pleasure (Ryan & Deci,
2000a). Intrinsically motivated people are
moved to act for the fun, challenge and excitement of doing so (Niemiec & Ryan, 2009). Extrinsic motivation reflects the engagement in a
behavior or activity for reasons separate for the
activity itself (Ryan, Williams, Patrick, & Deci,
2009). In SDT there have been identified four
regulations varying in self-determination. The
least self-determined type of extrinsic motivation is external regulation, whereby behaviors
are enacted to satisfy an external demand or to
obtain an externally imposed reward contingency (Niemiec & Ryan, 2009; Ryan & Deci,
2000a). A student who takes part in physical education (PE) lessons only because he is afraid of
being punished by the teacher would be externally regulated (Taylor, Ntoumanis, Standage,
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& Spray, 2010). The second type of extrinsic
motivation is introjected regulation which represents motivation that is internalized but not
still part of the integrated self (Wininger & DeSena, 2012). Behaviors are enacted with the
feeling of pressure to avoid self-disapproval
(shame or guilt), to attain ego-enhancements or
to experience pride (Ryan & Deci, 2000a; Ryan
et al., 2009). A student who takes part in an after school physical activity program because
that is what ‘good students’ do, is an example
of someone motivated by introjected regulation
(Standage, Duda, & Ntoumanis, 2005). Moving
toward greater self-determination, the third
type of extrinsic motivation is identified regulation. People engaging in behaviors, which considered personally valuable or important, are
motivated by identified regulation (Ryan &
Deci, 2000a, 2006; Ryan et al., 2009). In identified regulation individuals are expressing more
choice concerning their participation as compared to introjected and external regulation.
However, the behavior remains extrinsically
motivated as the underlying motive is still instrumental (i.e., the usefulness of the activity
rather than the activity’s inherent interest)
(Deci & Ryan, 2000; Standage et al., 2005). An
adolescent who takes part in a leisure-time
physical activity program because she/he values
the health benefits of physical activity, is an example of an identified regulated person. The
fourth type of extrinsic motivation, with the
highest degree of self-determination, is integrated regulation. Integration occurs when
identified regulations have been fully assimilated into the self and are congruent and well
synthesized with one’s values, goals and needs
(Ryan & Deci, 2000a; Ryan et al., 2009). For example, a person with a high degree of integrated
regulation would exercise because exercising is
an important aspect of the individual’s self-concept (Wininger & DeSena, 2012). Previous research has reported that integrated regulation is
more often encountered among adults rather
than among children and adolescents, as
younger populations are too young to achieve a
sense of integration within their self (Deci &

Ryan, 2000; Vallerand, 1997, 2001). Thus, this
construct has not typically been assessed in this
population. Finally, amotivation, the least autonomous type of motivation, is defined as the
lack of intention to act and reflects the absence
of both intrinsic and extrinsic motivation (Deci
& Ryan, 2000). An example of amotivation is a
student who is not sure why he participates in
physical education and only contributes passively or not at all (Taylor et al., 2010).
Self-determination theory postulates that
social agents (i.e, teachers, parents, coaches) influence the formation of motivation in a specific
context (Deci & Ryan, 2002; Vallerand, 2007).
Perceptions of autonomy supportive climate
(i.e., providing choices, rationales, informational feedback, encouragements and hints, and
allowing students work on their pace; see Reeve
& Jang, 2006) are expected to increase autonomous motivation (i.e., intrinsic motivation and
identified regulation). On the other hand, perceptions of a controlling climate (i.e., uttering
solutions and commands, using deadline statements and criticizing students; see Reeve &
Jang, 2006) are thought to positively influence
controlling motivation (i.e., external and introjected regulations) (Deci & Ryan, 2002). Prior
research in physical education has consistently
supported the tenets of the theory and suggested that autonomy supportive climate consistently results in autonomous motivation in
physical education (Barkoukis, Hagger, Lambropoulos, & Tsorbatzoudis, 2010; Cox & Williams, 2008; Standage et al., 2005; Standage,
Duda, & Ntoumanis, 2006). Importantly, an autonomy supportive climate is crucial in developing and maintaining adaptive motivational patterns in adolescence. Past evidence has shown a
decline in adaptive motivational patterns (i.e.,
autonomous motivation, need satisfaction,
mastery goals) and affective responses in physical education lessons during junior high school
years (Barkoukis, Ntoumanis, & ThøgersenNtoumani, 2010; Ntoumanis, Barkoukis, &
Thøgersen-Ntoumani, 2009). Fostering an au-
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tonomy supportive climate is considered an effective way to tackle this decline in adolescence
(Reeve, Jang, Carrell, Jeon, & Barch, 2004).
With respect to the outcomes of motivation,
the theory proposes that autonomous motivation lead to greater levels of effective functioning and personal adjustment as compared to
controlling motivation (Vallerand, 2001, 2007).
According to the theory, motivational regulations can influence several cognitive, affective,
and behavioral consequences. Autonomous motivation is associated with positive outcomes,
such as greater persistence in the face of obstacles, better performance, more effort, concentration and a positive experience during the activity, whereas controlling motivation has a
neutral or negative effect on these outcomes
(Taylor et al., 2010; Vallerand, 2007). Past research in physical education supported the theory’s premises (Duncan, Hall, Wilson, & Jenny,
2010; Standage et al., 2005; Vansteenkiste, Simons, Soenens, & Lens, 2004; Wilson & Rodgers, 2004).
Students’ responses in physical education lessons
Enjoyment and boredom are among the
most influential affective responses in physical
education lessons. Enjoyment as a positive affect reflects generalized feeling states described
in terms such as “enjoy”, “happy”, “like” and
“fun” (Scanlan & Simmons, 1992). It has been
recognized as a key motivating factor for participation and sustained involvement in youth
sport, physical activity (PA) and physical education (Office for the Minister of Children and
Youth Affairs, 2007; Prochaska, Sallis, Slymen,
& McKenzie, 2003; Sallis, Prochaska, & Taylor,
2000; Smith & Saint-Pierre, 2009; Wallhead &
Buckworth, 2004; Weiss, Kimmel, & Smith,
2001).
Enjoyment of physical education represents
a direct and tangible influence on students’ participation in physical education, acting, thus, as
a consequence of participation, in contrast to intrinsic motivation which reflects the reason for
participation. Past research in PE settings has

indicated the strong link between enjoyment
and intrinsic motivation (Ntoumanis, 2002). Intrinsic motivation has been consistently associated with higher enjoyment (Yli-Piipari, Wang,
Jaakkola, & Liukkonen, 2012; Yli-Piipari, Watt,
Jaakkola, Liukkonen, & Nurmi, 2009). Also, PE
enjoyment mediates the relationship between
autonomous motivation in PE and leisure time
physical activity (Cox, Smith, & Williams,
2008).
Boredom is an indefinable feeling that induces discomfort, resentment, guilt and, sometimes, pleasure (Belton & Priyadharshini, 2007;
van Tilburg, Igou, & Sedikides, 2013), and is
characterized by a lack of stimulation, variation,
challenge, arousal, or meaning. Bored people
are motivated to engage in strategies in order to
reestablish a sense of meaningfulness (van Tilburg & Igou, 2011). Boredom is one of the neglected emotions in the educational research as
compared to anxiety (Pekrun, Goetz, Titz, &
Perry, 2002), but there is evidence suggesting
that boredom is experienced more frequently
than anxiety (Goetz, Frenzel, Pekrun, & Hall,
2006).
Boredom in school settings may often be
overlooked because it is an inconspicuous, silent and nondisruptive emotion, compared to
anger and anxiety (Nett, Goetz, & Daniels,
2010; Pekrun, Goetz, Daniels, Stupnisky, &
Perry, 2010). But it is associated to many negative attitudes and behaviors (Nett et al., 2010).
Boredom in school settings is positively related
to truancy (Kearney, 2008), drop-out rates
(Wegner, Flisher, Chikobvu, Lombard, & King,
2008) attention deficits and deviant behavior
(Kass, Wallace, & Vodanovich, 2003; Wasson,
1981).
Leisure-time physical activity participation is
among the most important outcome goals of
physical education curricula (Klein & Hardman,
2008). The most proximal predictor to actual
physical activity behaviour is intentions
(Hagger, Chatzisarantis, & Biddle, 2002).
Therefore, physical education lesson should aim
to develop strong intentions towards leisuretime physical activity. Past evidence under the
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scope of SDT has shown that autonomous motivation in PE can increase intentions to participate in physical activity (Barkoukis & Hagger,
2009; Barkoukis, Ntoumanis, et al., 2010;
Hagger, Chatzisarantis, Culverhouse, & Biddle,
2003).
The present study
Prior research has suggested that metacognition may act as a mediator in the motivational
climate - PE outcomes relationship. More specifically, Theodosiou and Papaioannou (2006)
provided evidence that metacognition may mediate the effect of perceptions of learning climate and task orientation on the frequency of
sport and exercise involvement. In addition,
Barkoukis, Katsani & Ourda (2012) reported
similar findings. More specifically, approach
achievement goals, perceptions of learning motivational climate and satisfaction of basic psychological needs were found to be significant
and positive predictors of student’s metacognition during physical education lessons. In turn,
metacognition predicted positively students’
enjoyment, and negatively boredom. These
findings imply a mediating role of metacognition on the effect of motivational-related constructs and outcomes from participating in PE
lessons. Both these studies investigated perceptions motivational climate under the scope of
achievement goal theory. On the other hand,
self-determination theory provides a solid theoretical background explaining the process,
through which perceptions of motivational climate can influence PE outcomes (Ntoumanis,
2005; Standage, Duda, & Ntoumanis, 2003;
Standage et al., 2005). There is a lack of consistent evidence in PE incorporating metacognition in the motivational sequence described by
self-determination theory in order to explain
the effect of teacher initiated climate on PE outcomes. Thus, the aim of the present study was
to investigate the role of metacognition on the
effect of perceptions of motivational climate on
the cognitive and affective responses from participation in physical education lessons. Based

on past evidence under the lens of self-determination theory it was hypothesised that perceptions of autonomy supportive motivational climate would positively predict enjoyment and
intentions towards leisure-time physical activity
and negatively predict boredom (hypothesis 1).
Autonomous motivation and metacognition
were assumed to have a positive effect on enjoyment and leisure-time physical activity intentions and a negative effect on boredom (hypothesis 2a). Contrary, controlling climate was expected to show a negative effect on enjoyment
and leisure-time physical activity intentions and
a positive one on boredom (hypothesis 2b). The
effect of autonomy supportive climate on PE
outcomes will be mediated by autonomous and
controlling motivation, and metacognition (hypothesis 3).
METHOD
Participants
The sample of the study consisted of 630 adolescents (313 girls, 314 boys, 3 did not reported their gender; M age = 14.06, SD = .29)
from two junior high schools located in Southern Greece. According to school directors the
socioeconomic status of adolescents could be
described as low to middle class. The majority
of the participants in the study were native
Greek nationals, with a small minority (4%) being immigrants from countries of Balkans and
former Soviet Union. These adolescents were
second generation immigrants with Greek as
their first language.
Measures

Perceived Autonomy Support in PE.
Autonomy support in PE was measured with
an adapted version of the Perceived Autonomy
Support Scale for Exercise Settings (PASSES;
Hagger & Chatzisarantis, 2007). Participants
were asked to rate the extent that PE teachers
supported their autonomy during the lesson.
The scale consists of 15 items (e.g., “I feel that
my PE teacher gives me choices and opportunities”). Responses were given on a 7-point Likert
scale ranging from 1 (strongly disagree) to 7
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(strongly agree). The measure has been used
with Greek students in the past showing satisfactory psychometric properties (Barkoukis &
Hagger, 2009). The internal consistency of the
scale in the present study was high (α = .90).

Autonomous motivation in PE.
Autonomous motivation in PE was measured via a modified version of Perceived Locus
of Causality scale (PLOC; Ryan & Connell,
1989), which measures four motivational regulations. The common stem “I participate in PE
because..” was followed by eight reasons, two
for each regulation: intrinsic motivation (e.g.,
“...PE is fun”), identified regulation (e.g., “...it
is important for me to participate in PE”), introjected regulation (e.g., “...I want my PE teacher
to consider me as a good student”), and extrinsic regulation (e.g., “...I will have problems if I
don’t do it”). Responses were anchored on a 4point Likert scale ranging from 1 (strongly disagree) to 4 (strongly agree). The construct and
discriminant validity of the PLOC measure has
been supported in previous studies (Hagger et
al., 2003). Barkoukis and Hagger (2009) using
this scale with Greek students reported satisfactory psychometric characteristics.

whether the exercise I am learning resembles
with another one I already know”), mental imagery (three items: e.g., “...before I perform an
exercise I imagine myself performing it well”),
self-monitoring (six items: e.g., “...while performing an exercise, I check if I perform it
well”), and evaluation (three items: e.g., “...as
soon as I have learned an exercise I think if I
learned it through the easiest way”). The items
followed the common stem “In PE lessons…”,
and responses were given on a 5-point Likert
scale (1 = Never to 5 = Always). An exploratory
factor analysis performed with this study’s data
revealed seven factors explaining 61.08% of total variance, whereas a subsequent confirmatory
factor analysis with this dataset further supported the factor structure of the scale (CFI =
.90, SRMR = .72, RMSEA = .53). All items and
subscales indicated normal distribution, and
low to moderate inter-correlations. The internal
consistency of the scale was adequate with
Cronbach’s alphas of the subscales ranging from
.71 to .84. In the present study a composite
score was calculated by averaging the subscales
in order to facilitate the analyses. The alpha of
the total score was .89.

Enjoyment in PE.
Metacognitive Processes in PE.
To assess students’ metacognitive activity, a
modified version of the Metacognitive Processes
in Physical Education Questionnaire (MPIPEQ;
Theodosiou, 2004) was administered. Based on
Brown’s (1987) framework on metacognition,
MPIPEQ concerns with two metacognitive functions: knowledge and regulation of cognition.
The modified version of MPIPEQ consists of 27
items measuring seven factors: declarative
knowledge (six items, e.g., “...I realize in which
sports I am doing well”), procedural knowledge
(three items, e.g., “...I know how to apply on my
own a learning strategy that I was taught (a
strategy which helps me to learn)”), conditional
knowledge (three items, e.g., “…in order to
learn a new exercise I use a learning strategy
(e.g. …from easy to difficult)”, information
management (three items: e.g., “...I am thinking

Enjoyment in PE was measured using the
“Interest-Enjoyment” subscale of the Intrinsic
Motivation Inventory (McAuley, Duncan, &
Tammen, 1989). Following the common stem
“In PE lessons…” the measure includes 4 items
(e.g., “I am very happy”). Responses were given
on a 7-point Likert scale (1 = totally disagree to
7 = totally agree). Barkoukis, Tzorbatzoudis,
Grouios, and Gabrii-lides (2003) adapted the
scale in Greek and provided evidence on its psychometric properties. The Cronbach α of the
scale in the present study was .90.

Boredom in PE.
Boredom in PE was measured via an adapted
for PE version of the Boredom Scale (Duda &
Nicholls, 1992). The common stem “In PE lessons…” was followed by 3 items (e.g., “..I am
usually bored”). Responses were given on a 7-
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point Likert scale (1 = totally disagree to 7 =
totally agree). Barkoukis, Ntoumanis, and
Thøgersen-Ntoumani (2010) provided evidence
on the psychometric characteristics of the scale
with adolescents. The internal consistency coefficient of the scale in the present study was adequate (α = .76).

Intention for Leisure-Time Physical Activity.
Intention was measured based on Ajzen’s
(2011) recommendations. Four items were
used to measure intentions (e.g., “During my
leisure time I intend to do active sports and/or
vigorous physical activities, for at least 30
minutes, 3 times per week, in the next 3
weeks…”). Participants’ responses were given
on a 7-point Likert scale anchored from 1 (not
likely at all) to 7 (very likely). The Cronbach α
of the scale was .77.
Procedure
A written permission from the Ministry of
Education, Lifelong Learning and Religious Affairs was granted to conduct the study. A stratified sampling approach was used to randomly
select 2 school units. School principals of these
units were informed on the aim and procedure

of the study and consented to participate. Students’ informed consent was also obtained. A
pre-print form was provided to students for
their parents to sign and return to the class
teacher if they did not want their child to participate in the study. No forms where returned
in any case. Students were informed that participation in the study was voluntary, and they
could withdraw at any time of data collection.
All children accepted to complete the questionnaire. Data collection was supervised by the first
author. Both oral and written instructions were
given to students. Also, students were reassured about the anonymity and confidentiality
of their responses. The completion of the questionnaire lasted approximately 20 minutes.
RESULTS
Preliminary analyses
Means, standard deviations and normality
statistics are presented in Table 1. The analysis
of correlation indicated low to moderate relations among the study’s variables. With the exception of boredom that was negatively related
to all other variables, positive correlations
emerged (Table 1).

Table 1

Descriptive Statistics and Analysis of Correlation
1. Auton. Support
2. Auton. Motiv. PE
3. Contr. Motiv. PE
4. Metacognition
5. Intention
6. Enjoyment
7. Boredom
Mean
Std. Deviation
Skewness
Kurtosis
Note: *p<.05, **p<.01

2
.37**

3.4
.64
-1.32
1.77

3
.25**
.35**

2.77
.73
-.33
-.44

4
.29**
.27**

5
.13**
.16**

6
.47**
.57**

7
-.29**
-.43**

.21**

.03
.32**

.20**
.30**
.27**

-.08*
-.18**
-.19**
-.51**

3.55
.6
-.38
-.29

4.77
1.27
-.47
-.11

5.53
1.4
-.87
.01

2.51
1.51
.97
.22
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Predictors of cognitive and affective responses
Multiple linear regression analyses were
used to assess the predictive effects of autonomy-supportive climate and motivational regulations and metacognition on enjoyment and
boredom in physical education, and intention
towards leisure-time physical activity. The analysis was completed at three steps to enable the
assessment of the unique effects of autonomysupportive climate (step 1), autonomous and
controlling motivation (step 2), and metacognition (step 3)1. With respect to intentions, a significant overall model emerged (F = 15.77, p <
.001) predicting 10.1% (AdjR2) of the variance
in intentions. At step 1, the effect of autonomysupportive climate was statistically significant

(β = .13, p < .01). At step 2, the addition of
autonomous and controlling motivation improved the predicted variance by 1.5%, and the
effect of autonomy-supportive climate was reduced and was marginally significant (β = .09,
p = .049). Autonomous motivation emerged as
the only significant predictor at this step (β =
.13, p < .01). The addition of metacognition at
step 3 further improved the predictive ability of
the model (R2 change = 7.4%). Metacognition
was a significant predictor of leisure-time physical activity intentions (β = .29, p < .001), and
autonomous motivation remained, albeit marginally, significant. Autonomy-supportive climate turned non-significant implying a mediation effect (Table 2).

Table 2

Predictors of Physical Education Responses
PE outcome
Intentions

Step
Step 1
Step 2

Step 3

Enjoyment

Step 1
Step 2

Step 3

Boredom

Step 1
Step 2

Step 3

Predictor
Autonomy support
Autonomy support
Autonomous motivation
Controlling motivation
Autonomy support
Autonomous motivation
Controlling motivation
Metacognition
Autonomy support
Autonomy support
Autonomous motivation
Controlling motivation
Autonomy support
Autonomous motivation
Controlling motivation
Metacognition
Autonomy support
Autonomy support
Autonomous motivation
Controlling motivation
Autonomy support
Autonomous motivation
Controlling motivation
Metacognition

β
.13**
.09*
.13*
-.03
.02
.09*
-.06
.29**
.47**
.30**
.47**
-.04
.28**
.45**
-.05*
.10*
-.29**
-.16**
-.41**
.10*
-.15**
.40**
.10*
-.05

R2 change
1.8
1.5

F
9.65**
5.98**

7.4

15.77**

22.2
18.3

150.43**
119.13**

1.0

92.94**

8.5
13.4

48.90**
48.92**

0.3

37.23**

Note: * p < .05, ** p < .001

1

Past research demonstrated that motivational-related variables influence metacognition. Our assumption was that the
formation of motivation will shape metacognition, and, thus, we entered metacognition in the third step of the analysis.
Due to lack of thorough evidence in support of this assumption we also run a regression analysis entering metacognition at the second step alongside to motivation. The results of both analyses were identical, and we preferred to retain
in the text the three step model which is more consistent with past evidence.
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With respect to enjoyment, the results of the hierarchical regression analysis revealed a significant overall model (F = 92.94, p < .001) predicting 41.1% (AdjR2) of the variance in enjoyment. Autonomy-supportive climate entered at
step 1 significantly predicted enjoyment (β =
.47, p < .001). The addition of autonomous and
controlling motivation at step 2 improved the
predictive ability of the model by 18.3%. At this
step autonomous motivation emerged as a significant predictor of enjoyment (β = .47, p <
.001), but not controlling motivation. The effect
of autonomy-supportive climate at this step remained significant. At step 3 metacognition significantly predicted enjoyment (β = .10, p <
.01), and autonomous motivation remained significant predictor of enjoyment. The effect of
autonomy-supportive climate were suppressed
but remained significant implying a partial mediation effect (Table 2).
Regarding boredom, the results of the analysis indicated a significant overall model (F =
37.23, p < .001) predicting 21.5% (AdjR2) of
the variance. At step 1, autonomy-supportive
climate revealed a unique effect on boredom (β
= -.29, p < .001). At step 2, the predicted variance was improved (R2 change = .13%) and
both autonomous and controlling motivation
was found to have a significant effect on boredom (β = -.41, < .001 and β = .10, p < .05 respectively). The effect of autonomy supportive
climate were suppressed but remained significant at this step implying a partial mediation effect. The addition of metacognition at step 3
didn’t improve the predictive ability of the
model (Table 2).
Indirect effects of motivational climate on
physical education responses
Multiple mediation modeling was used to investigate whether physical education motivation and metacognition mediate the effect of autonomy-supportive climate on physical education outcomes. The Preacher and Hayes (2008)
approach was employed using bootstrapping
(1000 resamples) and confidence intervals set
at 95%. The multiple mediation models tested

were based on the findings from the regression
analyses. With respect to intentions, the regression analysis indicated that autonomous motivation and metacognition may have a mediation
effect. The results of the multiple mediation
analysis indicated that autonomous motivation
and metacognition fully mediated the direct effect of autonomy supportive climate on leisuretime physical activity intentions (βc =.143, p <
.01, βc’ = .022, p > .05; z autonomous = 1.63, p >
.05 and z metacognition = 4.82, p < .001). Metacognition was the only significant mediator in this
relation. With regards to enjoyment, only autonomous motivation was found to have a possible mediating effect, and thus included in the
multiple mediation analysis. The results of the
analysis indicated that autonomous motivation
partially mediated the effect of autonomy supportive climate on enjoyment (βc =.561, p <
.001, βc’ = .358, p < .001; z autonomous = 7.43, p <
.001). Finally, the regression analysis indicated
that autonomous and controlling motivation
and metacognition may mediate the effect of autonomy supportive climate on boredom. The results of the multiple mediation analysis indicated that these variables only partially mediated the direct effect of autonomy supportive
climate on boredom (βc = -.371, p < .001, βc’ =
-.194, p < .001; z autonomous = -6.50, p > .001, z
controlling = 2.37, p < .05 and z metacognition = -1.36,
p > .05). Further analysis indicated that autonomous motivation had a stronger mediating effect as compared to controlling motivation.
DISCUSSION
The present study set out to examine the
role of motivation and metacognition in the formation of cognitive and affective outcomes from
participation in physical education lessons
within the framework of self-determination theory. The findings of the study indicated that perceptions of autonomy supportive motivational
climate significantly predicted enjoyment, boredom and intentions towards leisure-time physical activity. In addition autonomous motivation
and metacognition significantly predicted en-
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joyment, boredom and intentions, whereas controlling motivation was a significant predictor of
boredom. The effect of perceptions of autonomy
supporting climate on these responses was mediated mainly by autonomous motivation and
metacognition.
More specifically, the findings supported the
first hypothesis on the direct effect of perceptions of motivational climate on the cognitive
and affective responses tested. Perceptions of
autonomy supportive climate positively predicted enjoyment and intentions and negatively
boredom. These findings are in line with theoretical predictions (Deci & Ryan, 2002; Vallerand, 2007) and past evidence in physical education (Barkoukis, Ntoumanis, et al., 2010; Cox
& Williams, 2008; Standage et al., 2005, 2006).
Autonomy supportive climate seems to consistently have a positive influence on students’ responses during physical education lessons. This
is of crucial importance for physical educators,
who can establish positive experiences in their
lessons by employing autonomy supportive
strategies. Increasing the time of listening, asking students what they want, and communicating perspective-taking statements are examples of strategies that may enhance enjoyment
and diminish boredom during the lesson. Also,
providing informational feedback, encouragements and hints may increase students’ perceptions of competence, which, in turn, may form
higher intentions towards leisure-time physical
activities (Reeve & Jang, 2006).
Consistent with self-determination theory
and the second hypothesis autonomous motivation exerted a positive effect on enjoyment and
leisure-time physical activity intentions and a
negative effect on boredom. These findings indicate the positive influence autonomous motivation has on students’ responses during physical education lessons. This finding is consistent
in the literature and suggests that physical education teachers should promote students’ autonomous motivation in order to booster positive experiences in the lesson such as high enjoyment, and diminish negative experiences
such as boredom. Importantly, autonomous

motivation influenced intentions towards leisure-time physical activity. Intentions are
thought to be the most influential predictor of
actual behaviour (Ajzen, 1985; Webb &
Sheeran, 2006). This is also true for physical activity participation (Hagger et al., 2002). Hence,
these findings imply that the development of
autonomous motivation in school physical education may influence students’ out of school
physical activity behaviour.
The analyses revealed interesting findings
regarding the effect of metacognition on students’ responses. Metacognition was a positive
predictor of leisure-time physical activity intentions and enjoyment, but had no effect on boredom. Metacognition involves active participation in the lesson through planning and monitoring the learning process. Thus, it is probable
that this active involvement results in higher
enjoyment during the lesson as compared to a
more mechanistic participation characterized by
a simple reproduction of the motor activities
demonstrated by the teacher. In addition, planning learning strategies and monitoring
achievement might have influenced the formation of leisure-time physical activity intentions.
In line with the findings on the effect of autonomous motivation on leisure-time physical
activity intentions, these findings denote an important psychological mechanism. The transcontextual model of motivation (Hagger et al.,
2003) has provided a description of the process
through which school physical education influences leisure-time physical activity. Briefly, the
establishment of autonomous motivation in
physical education through autonomy-supportive strategies will increase autonomous motivation in leisure-time physical activity. This, in
turn, will positively influence the decision making process (i.e., attitudes, norms, perceived behavioural control and intentions) and, at the
end, will increase actual behaviour.
The findings of the present study indicate
that metacognition may also facilitate a positive
decision towards physical activity behaviours.
Metacognitive learners are able to regulate their
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motivation (Alexander, 2008), and probably
their relevant motivational schemata. Thus,
metacognition may facilitate the transference of
motivation from one context (i.e., physical education) to another similar one (i.e., physical activity) proposed by the trans-contextual model.
If this is the case, the present findings imply an
important addition to the trans-contextual
model enhancing our understanding of the psychological mechanism underlying the effect of
school physical education on out of school physical activity.
The results pertaining to controlling motivation partially supported the second hypothesis.
Controlling motivation positively predicted
boredom but had no effect on enjoyment and
leisure-time physical activity intentions. These
findings support theoretical prediction (Deci &
Ryan, 2002) suggesting that controlling motivation has a negative or neutral effect on the students’ responses. With respect to boredom,
these findings indicate that strategies involving
uttering and demonstrating the solutions and
the answers to the tasks at hand, uttering commands and making ought to statements, and increased time of teacher talking and monopolizing learning material (see Reeve & Jang, 2006)
creates an environment where students do not
have fun, lose attention and get bored. Similarly, practices including criticizing students
and using deadlines leads to a lesson that
doesn’t promote positive experiences towards
the lesson and physical activity in general.
Clearly, physical education teachers should
avoid using such strategies and try to promote
an autonomy-supportive environment in order
to maximise students’ positive experiences during the lesson.
Lastly, we assumed that the effect of autonomy supportive climate on PE outcomes will be
mediated by autonomous and controlling motivation, and metacognition. With respect to leisure-time physical activity intentions, the findings of the multiple mediation analyses indicated that metacognition fully mediated the effect of autonomy support. These findings corroborate our past findings and indicate that

metacognition may play an important role in describing and explaining the mechanism through
which teacher-initiated climate influences out
of school physical activity. Metacognitive learners seem to perceive autonomy-supportive
strategies as more effective and employ them to
regulate motivation (Alexander, 2008). We assume that this may be true for similar contexts,
for instance, regulation of motivation in physical education and leisure-time physical activity.
However, this is just an assumption and future
research should investigate this premise.
With respect to affective responses, metacognition did not have a significant mediating
effect. This might indicate that the metacognitive use of teacher’s autonomy-supportive strategies was not translated into positive affective
experiences in physical education. Clearly, more
research is needed on the association between
metacognition and affect in physical education.
On the other hand, autonomous and controlling
motivation partially mediated the effect of autonomy supportive climate. These findings corroborate past evidence indicating that motivation acts as a more proximal predictor of affective responses during physical education lesson
(Ntoumanis, 2001, 2005).
CONCLUSION
The findings of the study indicated that perceptions of autonomy supportive motivational
climate predicted both directly and indirectly,
through autonomous motivation and metacognition, students’ cognitive and affective responses during physical education lessons. In
addition, the present study indicated that metacognition should be studied jointly with motivation to further understand how teacher-initiated motivational climate can influence students’ participation in physical education lessons and leisure-time physical activity.
However, the study is not free of limitations.
One limitation pertains to the correlational nature of the study which doesn’t allow for causal
inferences to be made. Future research should
examine the effect of training programs involving teaching strategies on students’ responses,
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and the mediating role of metacognition. Currently, there is a growing interest in testing the
effect of specific motivational strategies on students’ responses in physical education but so far
the role of metacognition has not been studied
thoroughly. In addition, longitudinal designs
should be also employed in future studies to
test for the developmental trajectories of learning environment, motivation, metacognition
and motivational-related consequences, and
their possible interplay. Secondly, the study was
relied on students’ self- reports. Future studies
should employ objective measures of students’
responses that more accurately describe their
behaviour (i.e. academic learning time). In addition, metacognition reflects a personal orientation. Having this in mind, one could assume
that metacognition influences perceptions of
learning environment which, in turn, establish
adaptive cognitive and affective responses in
physical education lessons. Clearly, future studies should take into account this perspective
when investigating the development and role of
metacognition in physical education.
Despite these limitations, the present study
contributes significantly to the literature by
providing evidence on the role of metacognition
in the development of students’ responses. Metacognition has been proliferated as a key construct in students’ development and as an important determinant of academic achievement.
Evidence in physical education is scarce, so far,
and the present study provides important information on the role of metacognition in fostering
positive experiences from physical education
lessons.
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