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Abstract 
Field studies investigating self-determined motivation in relation to learning strategy use and its 
educational outcomes in physical education are lacking. The purpose of the present study was 
therefore to test a Self-Determination Theory (SDT; Deci & Ryan, 2000) process model of learning 
strategy use as it related to participation and performance in physical education courses in eighth 
through tenth grades. In this model, autonomy support from teachers was hypothesized to be po-
sitively related to basic psychological need satisfaction. In turn, need satisfaction was expected to 
be positively related to autonomous motivation and perceived competence, both of which should 
be positively related to learning strategy use. Finally, learning strategy use was hypothesized to be 
positively related to the level of participation and the performance (i.e., grades) in physical educa-
tion courses. Structural equation modeling supported the SDT process model. All indirect links in 
the structural model were also significant. 
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1. Introduction 
The aim of the present article is to study the role of learning strategies in the relation between motivation and 
outcomes such as participation and performance in physical education. Abilities and skills are important, al-
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though not sufficient for achievement in school. Self-regulated motivation and learning strategies are also im-
portant (Schunk, 2005). In physical education, one of the main purposes is to facilitate students’ understanding 
and acceptance of the importance of effort in reaching their goals, and to facilitate their experience of joy and 
coping by being actively engaged with others. A precondition in physical education is that all the students par-
ticipate and contribute to each other’s learning. Competence and effort are the bases for assigning grades in 
physical education. If students show persistence, trying to solve challenges without giving up, and work with 
others, contributing to their learning, it can enhance their grades. Learning strategies such as effort regulation, 
peer learning, and help seeking may not only help students get better grades but may also help them reach the 
main goals presented in the curriculum.  

In the present research, learning strategies include effort regulation, help seeking, and peer learning (Nisbet & 
Shucksmith, 1986; Pintrich, 2000), as well as task absorption (Elliot, Murayama, & Pekrun, 2011). These learn-
ing strategies are important because they can enhance students learning and competence development (Weins-
tein & Mayer, 1986), and the use of learning strategies has been found to be positively related to academic 
achievement (Pintrich, Smith, Garcia, & McKeachie, 1993).  

Self-Determination Theory (SDT; Deci & Ryan, 2000) provides a potential perspective on the student-motiv- 
ational antecedents of learning-strategy use and performance-related outcomes. The SDT motivation constructs 
of autonomous motivation and perceived competence have been found to predict a range of behavior change and 
learning outcomes (e.g., Williams & Deci, 1996; Williams, Saizow, Ross, & Deci, 1997), as well as participa-
tion and performance in physical education (Moreno, González-Cutre, Martín-Albo, & Cervelló, 2010; Sas-No- 
wosielski, 2008; Ntoumanis, 2005). Ntoumanis & Standage (2009) present an overview of studies from school 
physical education that has used SDT. Furthermore, many studies have shown relations from both authority fig-
ures’ autonomy support and participants’ need satisfaction to autonomous motivation and perceived competence 
(Bagøien, Halvari, & Nesheim, 2010; Cheon, Reeve, & Moon, 2012; Koka & Hagger, 2010; Moreno-Murcia, 
Lacarcel, & Alvarez, 2010), as well as to engagement and performance in physical activity (Chatzisarantis & 
Hagger, 2009) or physical education (Tessier, Sarrazin, & Ntoumanis, 2010). Thus, it seems that the antecedents 
of learning strategies in our model have received support from past studies. Because it is sensible to predict that 
autonomy support and need satisfaction will predict autonomous motivation and perceived competence, and that 
autonomous motivation and perceived competence will predict the learning strategies and outcomes. Learning 
strategy research from a SDT perspective is scarce. However, motivational constructs similar to autonomous 
motivation such as mastery goals have been positively related to learning strategy use (Hofer, Yu, & Pintrich, 
1998), and both autonomous motivation and perceived competence have been positively linked to the more spe-
cific learning strategy effort regulation (Miserandino, 1996; Vallerand & Bissonnette, 1992). In addition, learn-
ing strategies have been positively linked to educational outcomes (Crede & Phillips, 2011). This may indicate a 
mediating role of learning strategies in the relation between SDT motivation constructs and physical education 
outcomes, because both needs satisfaction and autonomous motivation have been positively linked to engage-
ment and performance in physical education (Cheon, Reeve, & Moon, 2012). In addition, in accordance with the 
SDT process model (Deci & Ryan, 2000), we include perceived autonomy support from teachers and psycho-
logical needs satisfaction as antecedents of autonomous motivation and perceived competence in the model 
tested. This resulted in the following three questions: Would need satisfaction mediate the link between auton-
omy support and the two motivational constructs (viz., autonomous motivation and perceived competence)? 
Would the two motivational constructs mediate the links between needs satisfaction and the use of learning 
strategies? And would learning-strategy use mediate the relation between the two motivation variables and per-
formance and participation in physical education? 

The purpose of this study was to test the fit of a process model in which perceived autonomy support from 
teachers would positively predict students’ need satisfaction, and that need satisfaction would positively predict 
both autonomous motivation and perceived competence, each of which in turn would be positively linked to 
learning strategy use, which again would positively predict both participation and performance (see Figure 1). 

1.1. Autonomy Support and Need Satisfaction 
In the educational domain autonomy support is defined as interpersonal sentiments and behaviors teachers pro-
vide during instructions to identify, nurture, and develop students’ inner motivational resources (Reeve, 2009). 
To nurture inner motivational resources by providing explanatory rationales, relying on non-controlling and  
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Figure 1. Results from the structural equation analysis. Note. All coefficients are standardized. χ2 (df = 182) = 431.89, p 
< .001, RMSEA (90% CI) = .069 (.060 - .077), CFI = .93, TLI = .92, SRMR = .059, ***p < .001. 

 
informational language, displaying patience to allow time for self-paced learning, and acknowledging and ac-
cepting expressions of negative affect (Reeve, 2009), teachers may be able to foster greater need satisfaction in 
students. 

Teachers providing autonomy support have been shown both to nurture satisfaction of the needs for compe-
tence, relatedness, and autonomy in physical education (Cheon et al., 2012; Standage, Duda, & Ntoumanis, 
2006), and to predict perceived competence and autonomous motivation in high school students (Hardre & 
Reeve, 2003). 

1.2. Need Satisfaction, Autonomous Motivation, and Perceived Competence 
Self-determination theory emphasizes that three inner needs are central to human growth and development, the 
needs for autonomy, competence, and social relatedness (Ryan & Deci, 2002). Autonomy refers to volition and 
the experience of freedom (Deci & Ryan, 2000). Competence is about feeling effective and confident in pur-
suing an activity (Ryan & Deci, 2002), and relatedness is about being accepted by others and feeling connected 
to others in a secure environment (Ryan & Deci, 2002). An autonomy supportive learning environment plays a 
key role in the satisfaction of these needs. According to the theory, satisfaction of these needs supports intrinsic 
motivation, internalization, and autonomous motivation (Ryan, Williams, Patrick, & Deci, 2009). In an educa-
tional setting, students’ often encounter activities they do not enjoy or that they find of little interest. Internaliza-
tion of extrinsic motivation is therefore important for the students to maintain volition for those activities (Nie-
miec & Ryan, 2009). By supporting the needs for competence, relatedness, and autonomy in physical activities, 
teachers can enable the process of internalization and integration of motivation (Ryan, Williams, Patrick, & Deci, 
2009). By supporting students’ inner needs, teachers’ can facilitate their autonomous self-regulation for learning 
and academic performance (Niemiec & Ryan, 2009). Research in physical education has shown that satisfaction 
of each of the three needs predicts autonomous motivation independently (Koka & Hagger, 2010; Standage, 
Duda, & Ntoumanis, 2006) as does the sum of the three needs (Ntoumanis, 2005). Further, the need satisfactions 
correlated strongly positively with students’ perceived competence for physical activity (Bagøien, Halvari, & 
Nesheim, 2010). Other research in schools indicated that the needs for competence and autonomy are most im-
portant in relation to autonomous motivation (Barkoukis, Hagger, Lambropoulos, & Tsorbatzoudis, 2010; Stan-
dage & Gillison, 2007; Standage, Gillison, Ntoumanis, & Treasure, 2012). Thus, because autonomy support has 
been directly linked to both autonomous motivation (Cheon, Reeve, & Moon, 2012) and perceived competence 
(Moreno-Murcia, Lacarcel, & Alvarez, 2010), we expected that satisfaction of the basic needs in physical edu-
cation would mediate the positive links between autonomy support and both autonomous motivation and per-
ceived competence. 
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1.3. Autonomous Motivation, Perceived Competence, and Learning Strategies 
Self-determined forms of extrinsic motivation (identified and integrated regulation) have been combined with 
intrinsic regulation to form autonomous motivation (Ryan & Deci, 2000). SDT views the quality of motivation 
as more important than the amount of motivation for predicting outcomes, and a central distinction in SDT, 
namely, the degree to which motivation is autonomous versus controlled, is a critical differentiation in terms of 
quality of motivation. Autonomous motivation is when people have identified with the value of the activities and 
have integrated the internalizations into their own sense of self (Deci & Ryan, 2008). Autonomous motivation is 
expected to lead to many positive outcomes such as long-term persistence, healthier behavior, and more effec-
tive performance (Deci & Ryan, 2008). Empirical evidence based on self-determination theory research shows 
that autonomous motivation and intrinsic motivation are important for engagement and optimal learning in 
school (Niemiec & Ryan, 2009). Autonomous motivation and perceived competence are believed to be critical 
preconditions for maintaining a behavior change over time (Ryan & Deci, 2000), which is significantly less 
achieved when the motivation is controlled. Several studies of pupils and students from early elementary school 
to college and university have supported the hypothesis that changes in autonomous motivation and perceived 
competence would predict positive changes in: (1) classroom engagement, perceived skill, and performance in 
physical education (Cheon et al., 2012); (2) remaining in school and not dropping out (Vallerand & Bissonnette, 
1992); (3) the degree of conceptual learning and better memory of learned materials (Grolnick, Ryen, & Deci, 
1991); (4) improved academic achievement (Grolnick, Ryan, & Deci, 1991; Miserandino, 1996); and (5) in-
volvement in physical activity (Bagøien & Halvari, 2005). 

Learning strategies, in the present study, are operationalized as a composite of effort regulation, help seeking, 
and peer learning from the resource management strategies in the MSLQ manual (Pintrich, Smith, Garcia, & 
McKeanchie, 1991), as well as task absorption. All variables are hypothesized to mediate between each of the 
two motivation variables and educational outcomes. In particular effort regulation seems to be of importance as 
significant relations have been reported for: (1) both autonomous motivation and/or perceived competence 
among students, in relation to persistence (i.e., effort when things become difficult) and involvement in class 
(Miserandino, 1996; Vallerand & Bissonnette, 1992); (2) both autonomous motivation and perceived compe-
tence as predictors of continued effort at difficult tasks (viz., action orientation after failure) (Halvari, Ulstad, 
Bagøien, & Skjesol, 2009); (3) both autonomous types of motivation and/or perceived competence and effort 
(Noels, Clement, & Pelletier, 1999; Ntoumanis, 2001; Ntoumanis, 2002); (4) both autonomous motivation and 
need satisfaction in physical education and increases in effort over time (Taylor, Ntoumanis, Standage, & Spray, 
2010); and (5) autonomous motivation (both intrinsic and identified regulation) for goals and sustained effort 
over time in two studies of undergraduate students in psychology classes (Sheldon & Elliot, 1998). Further, the 
strategy of task absorption (or concentration) represents cognitive immersion in an activity (Cury, Elliot, Sarra-
zin, Da Fonseca, & Rufo, 2002), and has been positively correlated with autonomous motivation and participa-
tion (Martin & Jackson, 2008). However, physical education research on peer learning and help seeking in a 
physical education context using self-determination theory seem scarce. Thus, autonomous motivation and per-
ceived competence were expected to be positively linked to learning strategies, in particular to effort regulation 
and task absorption or concentration.  

Because the use of learning strategies has been shown to be more evident among students with high normative 
ability in the academic classroom (Ames & Archer, 1988), we also tested the relative contribution of normative 
ability (viz. grades/performance), autonomous motivation, and perceived competence in relation to the use of 
learning strategies. If motivation affects the use of learning strategies independent of ability this would be im-
portant, because there is evidence that it is much easier to influence students’ motivation than their relatively 
more-stable abilities (Dweck, 1999). 

1.4. Links from Learning Strategies to Participation and Performance 
Effort regulation is important to academic success because it not only signifies goal commitment, but also regu-
lates the continued use of learning strategies (Pintrich, Smith, Garcia, & McKeanchie, 1991). Effort regulation is 
one of the resource management strategies that work as motivational beliefs that promote and sustain different 
aspects of self-regulated learning (Pintrich, 1999).  

Peer learning has been found to have positive relations to achievement, and dialogue can help clarify material 
and reach insights one may not have attained on one’s own (Pintrich, Smith, Garcia, & McKeanchie, 1991). 
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Help seeking from peers and the instructor is another important aspect of the environment. There is a lot of re-
search that indicates that peer help, peer tutoring, and individual teacher assistance facilitate student achieve-
ment (Pintrich, Smith, Garcia, & McKeanchie, 1991). 

Task absorption helps people concentrate on an activity. It is a type of mental focus shown to be positively 
related to performance and enjoyment for students (Lee, Sheldon, & Turban, 2003). Task absorption or in-
volvement has been shown to be positively associated with intrinsic motivation and to lead to more free-choice 
puzzle solving, more time spent on the activity, and enjoyment (Cury, Elliot, Sarrazin, Da Fonseca, & Rufo, 
2002; Elliot & Harackiewicz, 1996). A positive correlation between absorption and participation in art education 
was reported from university students (Wild, Kuiken, & Schopflocher, 1995). An experience of absorption on 
the internet was shown to be more important than extrinsic factors regarding consuming behavior on the net 
(Shang, Chen, & Shen, 2005).  

A study among medical students reported significant positive associations between study effort and academic 
performance (grades) for males (Kusurkar, Ten Cate, Vos, Westers, & Croiset, 2012). Another study report that 
effort-regulation strongly predicted course grades for freshman and upper level college students (Lynch, 2006). 
Two studies done by Sheldon & Elliot (1998) showed that effort promotes goal attainment for students in a 
psychology class. A meta-analytic review of learning strategies, based on 67 independent samples indicates that 
effort-regulation was the one positively predicting grades most strongly (true score correlation = .40) (Crede & 
Phillips, 2011). Analysis indicated that effort-regulation partially mediated the relationship between self-efficacy 
and grades. As self-efficacy is a similar construct, although more task specific, but related to perceived compe-
tence, this finding indicates that effort regulation may mediate the link between perceived competence and out-
comes in the present study. Together with help-seeking and self-efficacy, effort regulation predicted 18% of the 
variance in grades for undergraduates (Komarraju & Nadler, 2013). Effort as a learning strategy predicted final 
grades and performance in the lab among college students (Lynch, 2010). 

1.5. Model and Hypotheses 
Based on the theory and research described above, we tested a SDT (Deci & Ryan, 2000) process model of par-
ticipation and performance in physical education at school (see Figure 1). In the model, the hypothesized me-
diators are: (1) needs satisfaction would mediate the positive links between perceived autonomy support and 
each of the two motivation variables (autonomous motivation and perceived competence); (2) autonomous mo-
tivation and perceived competence would separately mediate the positive link between needs satisfaction and 
use of learning strategies; and (3) learning strategies would mediate the positive links between each of the two 
motivation variables and each of the two outcomes (viz., participation and performance in physical education).  

We also tested the relative contribution of normative ability (grades) together with autonomous motivation 
and perceived competence in relation to the use of learning strategies. 

2. Method 
2.1. Participants 
Participants were 290 students (162 boys and 128 girls) attending the 8th, 9th, or 10th grade (Mage = 14.0, SD 
= .9). The students were distributed among four schools in Nord-Trøndelag, Norway, and they represented 14 
classes and 12 teachers. Students responded to a questionnaire package (see appendix) measuring autonomy-
support, need satisfaction, autonomous motivation perceived competence, effort regulation, absorption, help- 
seeking, peer-learning, performance and participation in late February, just after that they had received their 
semester grades. The questionnaire was completed in class with one teacher reading the questions for the stu-
dents. 

2.2. Measures 
The scales for measuring motivational and learning strategy variables were translated to Norwegian from Eng-
lish following recommended procedures (Beaton, Bombardier, Guillemin, & Ferraz, 2000). The measures were 
found reliable in previous research in Norway as well as in the present study. In a past study, α for perceived 
teacher autonomy support was .96 (Bagøien, Halvari, & Nesheim, 2010) and in the current study α was .89. For 
psychological need satisfaction: in a past study the range of α was .78 - .83 for the autonomy need; .78 - .84 for 
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the competence need; and .82 - .88 for the relatedness need (Solberg, Hopkins, Ommundsen, & Halvari, 2012). 
In the current study, α = .85 for the autonomy need, α = .88 for the competence need, and α = .87 for the rela-
tedness need. In a past study, the autonomous motivation for learning had an α = .92 (Bagøien et al., 2010); and 
in the current study, α = .80 (with α’s = .93 and .88 for the intrinsic and identified motivation sub-scales, respec-
tively). For perceived competence, α = .95 (Bagøien et al., 2010); and in the current study α = .89.  

Regarding the learning strategy scales, they were found acceptably reliable in the current study (α’s = .73 for 
effort regulation, .73 for peer learning, and with a borderline estimate of .64 for help seeking). This pattern of 
internal consistency is the same as initially reported for these scales, with α’s = .69 for effort regulation, .76 for 
peer learning, and .52 for help-seeking (Pintrich, Smith, Garcia, & McKeanchie, 1991). For absorption, α = .72 
in the current study. 

2.3. Data Analysis 
Before we tested the hypothesized SDT process model and because students were nested within teachers, we 
used multilevel hierarchical linear modeling (HLM, Version 7.00; Raudenbush, Bryk, & Congdon, 2010) to test 
whether teacher differences affected students’ self-reported perceptions of autonomy support, needs satisfaction, 
motivation, learning strategies, and performance. The percentage of the total variance explained by teacher was 
low for all student indicators, except for the two performance indicators, which exceeded the 10% cutoff value 
as reflected by the intraclass correlation coefficient (ICC; see the first column in Table 1). Due to the low num-
ber of between-teacher differences on the indicator level (i.e., 2 out of 21) and the low number of clusters (i.e., 
12 teachers), we decided to perform two structural equation tests with Mplus (Version 7.3; Muthén & Muthén, 
1998-2012). First, we tested the complete SDT process model, with its seven latent variables, as an ordinary co-
variance-based structural equation model. Next, we utilized multilevel structural equation modeling on a re-
duced model that included only two latent variables, namely learning strategies and performance. The decision 
to test only a reduced multilevel model was based on the fact that the number of clusters to analyze (i.e., 12) was 
relatively low for the performance of a valid multilevel analysis (McNeish & Stapleton, 2014). As emphasized 
above, the ICC from the HLM analysis revealed that the performance indicators were the only indicators that 
were exposed to a between-teacher effect. This suggests that it is only necessary to test the relations between 
learning strategies and performance as a multilevel model. Testing two different models, namely, one ordinary 
and one multilevel model, makes it possible to compare the influence of between-teacher effects on the relations 
between learning strategies and performance. 

The model fit in Mplus was evaluated by using the chi-square likelihood ratio (X²), the Tucker Lewis Index 
(TLI), the Comparative Fit Index (CFI), the standardized root-mean-square residual (SRMR), and the root mean 
square error of approximation (RMSEA). TLI and CFI values should be close to .95 or higher to be adequate, 
and the values for SRMR and RMSEA should be equal to or lower than .08 (Hu & Bentler, 1999). If the values 
are close to these recommendations, the fit of the hypothesized model to the data would be considered adequate. 
These values for model evaluation are also reported in other studies describing good or acceptable fit (Scher-
melleh-Engel, Moosbrugger, & Muller, 2003). 

3. Results 
3.1. Descriptive Statistics and Reliability 
In Table 2, observed ranges, standard deviations, and means are presented together with reliabilities for all the 
variables. All of the variables yielded good reliability estimates exceeding the value of .70, except the help 
seeking variable with an alpha value = .64. Pintrich et al. (1993) reported an alpha value = .52 for help seeking, 
arguing that it can be because the items ask about seeking help both from peers and instructors, and that students 
tend to seek help from only one of these sources. 

3.2. Measurement Model 
We tested the measurement model with all the variables and found an adequate fit. [X² = 448.36, df = 174, p 
< .001; TLI = .91; CFI = .93; SRMR = .058; RMSEA = .074]. One out of twenty-two indicators was dropped 
(cf., Table 1) based on reported standardized residuals. This means that this indicator showed a significant de-
gree of shared nonspecified variance with other measurement items. After removing this indicator, the model fit  
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Table 1. Interclass correlation coefficients (ICC), standardized beta (β) weights and t-values for all 22 observed indicators. 

Observed variable ICC (%) β t-value 

Perceived autonomy support indicators    
1. Teacher provides choices and options 0.00 .71 21.47*** 

2. Feel understood by my teacher 0.02 .81 31.36*** 

3. Teacher conveys confidence in me 0.02 .78 28.44*** 

4. Teacher encourages questions 0.00 .67 18.38*** 

5. Teacher listens… 0.04 .79 28.80*** 

6. Teacher understands how I see things¹ 0.03 .75 24.57*** 

Needs satisfaction indicators    
1. Competence need 0.00 .95 80.76*** 

2. Social relatedness need 0.00 .72 23.34*** 

3. Autonomy need 0.00 .84 41.36*** 

Autonomous motivation indicators    
1. Intrinsic motivation 0.06 .92 40.54*** 

2. Identified motivation 0.02 .80 28.37*** 

Perceived competence indicators    
1. PC1 0.00 .80 32.33*** 

2. PC2 0.00 .85 43.39*** 

3. PC3 0.00 .73 24.27*** 

4. PC4 0.00 .88 51.61*** 

Learning strategy indicators    
1. Effort regulation 0.02 .68 18.20*** 

2. Absorption 0.06 .61 14.36*** 

3. Peer learning 0.02 .67 16.54*** 

4. Help seeking 0.00 .52 10.19*** 

Performance indicators    
1. Actual grade 0.20 .78 23.07*** 

2. Expected grade 0.11 .87 29.71*** 

Participation indicator    
1. How often participating 0.01 -- -- 

*** p < .001. 1Removed item. 
 
improved slightly [X2² = 375.05, df = 155, p < .001; TLI = .92; CFI = .94; SRMR = .051; RMSEA = .070]. 

3.3. Structural Equation Model 
The theoretical model with all the hypothesized paths was tested as a structural equation model based on the 
hypothesized relations between latent variables. In the theoretical structural model, all paths were significant, 
and the model yielded an adequate fit [X2 = 431.89, df = 182, p < .001; TLI = .92; CFI = .93; SRMR = .059; 
RMSEA = .069]. 

3.4. Test of Indirect Links 
We used Mplus to simultaneously test the indirect links in the structural model presented in Figure 1: (1) Au-
tonomy support was indirectly positively associated with both autonomous motivation (E = .45, SE = .04, Z = 
10.53) and perceived competence (E = .50, SE = .04, Z = 11.82) through need satisfaction; (2) need satisfaction  



S. O. Ulstad et al. 
 

 
34 

 



S. O. Ulstad et al. 
 

 
35 

was indirectly linked to learning strategies through both autonomous motivation (E = .43, SE = .06, Z = 7.31) 
and perceived competence (E = .41, SE = .06, Z = 6.88); and (3) autonomous motivation and perceived compe-
tence were each separately indirectly linked to both participation and performance, respectively, through learn-
ing strategies. Autonomous motivation with E = .23, SE = .04, Z = 6.02 upon participation and E = .43, SE = .05, 
Z = 7.94 upon performance. Perceived competence with E = .21, SE = .04, Z = 5.30 upon participation, and E 
= .38, SE = .06, Z = 6.73 upon performance. All scores were significant at the .001 level. 

3.5. Multilevel Structural Equation Modeling 
In multilevel structural equation modeling, Mplus calculates parameter values and model fit by distributing va-
riance at both the student (Level 1 and WITHIN effects, n = 290) and teacher (Level 2 and BETWEEN effects, n 
= 12) levels and by partitioning the Standardized Root Mean Square Residual (SRMR) value into these two 
sources of information.  

Running Mplus multilevel analysis on a model composed of learning strategies and performance, generated a 
SRMR value of 0.05 for the WITHIN level and 0.19 for the BETWEEN level. This indicate that the WITHIN 
level model has adequate fit while the BETWEEN model has relatively poor fit. The WITHIN standardized beta 
coefficient (i.e., where the teacher-effect is controlled for, was .74 (p < .001). Compared with the effect from the 
regular Mplus analysis (cf., Figure 1) this means that the standardized beta coefficient decrease from .79 to .74 
when we controlled for the teacher effect. Our conclusion is that the standardized beta coefficients reported in 
Figure 1 were in general valid. The only exception from this was that the beta coefficient between learning 
strategies and performance should be marginally corrected (i.e., from .79 to .74). 

When we tested the contribution of normative ability (grades) together with autonomous motivation and per-
ceived competence in relation to the use of learning strategies the standardized beta coefficient from perceived 
competence decreased from .48 to .28. For autonomous motivation, the correlation went up from .55 to .60, and 
for normative ability (grades) it became .35. All coefficients were significant at the .001 level. Compared with 
the theoretical structural model, we got a weaker fit. [X² = 551.39, df = 182, p < .001; TLI = .88; CFI = .90; 
SRMR = .107; RMSEA = .084].  

Except the path from perceived competence to help seeking, significant path coefficients are presented (see 
Table 3) between each of the two motivation variables and each of the four learning strategy variables, which in 
the same model test predicted each of the two dependent variables of participation and performance. 

4. Discussion 
This study supports the SDT (Deci & Ryan, 2000) process model of participation and performance in physical 
education. As hypothesized, links from autonomy support to need satisfaction and from need satisfaction to au-
tonomous motivation and perceived competence were significant. Links from both autonomous motivation and 
perceived competence to learning strategies, and from learning strategies to performance and participation in 
physical education were significant. All indirect links in the structural model were also significant. Autonomy 
support is defined as behavior to nurture and develop students’ inner motivational resources (Reeve, 2009). Sa-
tisfactions of the three needs are central resources and, as hypothesized, perceived autonomy support is impor-
tant for nurturing the need for competence, autonomy, and relatedness. Autonomy support correlated with all of  
 
Table 3. Mplus path coefficients between independent motivation variables and the four mediating learning strategy va-
riables, and between the learning strategy variables and the dependent participation and performance variables. ***p < .001; 
**p < .005; *p < 0.05; ns = not significant. 

Mediator Variables 
Independent Variables Dependent Variables 

Autonomous 
Motivation Perceived Competence Participation Performance 

Absorption .37*** .24** .28*** .52*** 

Effort regulation .28*** .44*** .30*** .55*** 

Peer learning .50*** .15* .23*** .46*** 

Help seeking .35*** .10ns .20*** .32*** 
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the three needs independently, and the three needs were then brought together as a single construct. This under-
pins the importance of providing autonomy support to students because of the nurturing of the needs that is cen-
tral to human growth and development (Ryan & Deci, 2002). By focusing on the five aspects of autonomy sup-
portive behavior that is proposed by Reeve (2009), teachers can facilitate satisfaction of the three needs that 
work as a mediator from autonomy support to autonomous motivation and perceived competence. Becoming 
more autonomously motivated and perceiving more competence have a range of positive effects in physical 
education (Cheon et al., 2012; Vallerand & Bissonette, 1992; Grolnick, Ryan, & Deci, 1991; Miserandino, 1996; 
Bagøien & Halvari, 2005).  

Results indicated that needs satisfaction is important to understand the processes through which autonomy 
support relates to autonomous motivation, perceived competence, and learning strategy use. In line with earlier 
research (Ntoumanis, 2005) satisfaction of the three needs was used as one variable in the analyses to simplify 
the model. As shown in Table 2, all of the three needs showed high correlations with autonomous motivation, 
perceived competence, and all of the four learning strategies. This gives support to the hypothesis that all of the 
three needs are important for students to become more autonomously motivated (Ntoumanis, 2005) and to expe-
rience more perceived competence (Bagøien, Halvari, & Nesheim, 2010).  

Students with high normative ability have been shown to use learning strategies more often (Ames & Archer, 
1988). We controlled for grades when examining the relations from autonomous motivation and perceived 
competence to learning-strategy use. We found that autonomous motivation was the most important factor for 
using learning strategies. By controlling for grades we saw that autonomous motivation and perceived compe-
tence were important for all students’ learning-strategy use regardless of high or low ability. In addition, in our 
main model, learning strategies predicted grades the most strongly. That is good news for those low in perfor-
mance but high in autonomous motivation. By being autonomy supportive, teachers can influence students’ mo-
tivation, which would positively affect the use of learning strategies and the receipt of higher grades.  

In attribution theory (Weiner, 1979), ability is seen as a relatively more stable factor than effort, and thus 
more difficult to change than motivation. Therefore, we advocate the strategy of providing autonomy support to 
enhance students’ motivation and makes them able to start using learning strategies that can change their per-
formance because learning strategies are important for learning and competence development (Weinstein & 
Mayer, 1986). Students using the learning strategies of effort regulation, absorption, peer learning, and help 
seeking in physical education classes, participate more and show better performance. Often students meet activi-
ties they do not enjoy. Being able to use learning strategies becomes an important strategy to be able to perform 
and participate in physical education. Peer learning and help seeking supports students when they encounter 
challenges or problems they cannot solve on their own. 

It may be especially important for those who are low performers to use these strategies, but they may not 
know how to find help or may not be motivated to do so (Crede & Phillips, 2011). Regarding high performing 
students the case may be that they do not need help, and in that regard do not use that strategy. In a review by 
Crede & Phillips (2011), they found peer learning and help seeking to be unrelated to academic performance. 
They were looking at studies from economics, science, mathematics, medicine, and English. They also stated 
that learning strategies are class-specific and vary across classes for the same individual. In the current study, we 
did see significant correlations between these strategies and performance and participation. Peer learning and 
help seeking was important for participation and performance in physical education. One reason can be the na-
ture of physical education. It is a setting where students work together, collaborate, and are required to use these 
learning strategies. It may also be that, if they get their needs supported from autonomy supportive teachers, 
they may be confident to seek help from peers and teachers. 

Effort regulation is important for academic success and for continued use of learning strategies (Pintrich et al., 
1991). Effort is seen in Norway as a basis for assessing grades in physical activity. In that regard, this study 
gives insight into variables that directly influence students’ grades. Getting knowledge about how to influence 
effort regulation is important for helping students perform better. We see autonomous motivation and perceived 
competence together with autonomy support and need satisfaction as important in that process. 

In this study, we also saw a mediating role of learning-strategy use in the links from SDT constructs like per-
ceived competence and autonomous motivation to the outcomes of participation and performance. However, 
perceived competence may be of less importance than autonomous motivation in their links through help seek-
ing to participation and performance. 

The four learning strategies were brought together as one variable in the main analyses. However, significant 
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positive path coefficients from all of the four strategies upon both performance and participation were shown. 
The same applies to the relations from autonomous motivation and perceived competence to each of the learning 
strategies, except the path from perceived competence to help seeking.  

There are several limitations in this study. All the data are based on self-reports, which has been criticized 
because the participants may misunderstand questions or try to gain the teachers approval. To address this we 
had, when collecting the data, a teacher reads the questions and tries to clarify misunderstandings. Before the 
questionnaires were delivered the students were told that all their reports would be anonymous and that no 
teachers would look through them. Still, with self-reports there is also a common variance problem among the 
measures, which can be avoided with more objective performance measures, longitudinal studies, or experimen-
tal designs. However, in the present research we wanted to establish and verify the correlations between the va-
riables in the model tested, before we test the model experimentally in a follow-up study. 

5. Conclusion 
Self-determination theory’s motivational constructs of autonomous motivation and perceived competence pre-
dicted participation and performance in physical education indirectly through the use of learning strategies such 
as absorption, effort regulation, peer learning, and help seeking. Autonomy support from teachers was important 
to nurture the need for competence, autonomy, and relatedness that mediated its relations with the motivational 
constructs. It was also important for teachers to encourage students to use learning strategies and to teach them 
how to use these strategies to be able to participate and perform better in school. 
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Appendixes 
1. Questionnaires 
1.1. Autonomy Support  
Perceived autonomy support was measured with the six-item short version of the Learning Climate Question-
naire (LCQ; Williams & Deci, 1996). A sample item: “I feel that my teacher provides me with choices and op-
tions in PE”. Participants responded to the items on a 7-point Likert-scale ranging from 1 (strongly disagree) to 
7 (strongly agree). 

1.2. Need Satisfaction  
Psychological need satisfaction was measured with the 12-item “Basic Psychological Needs in Exercise Scale” 
(BPNES; Vlachopoulos & Michailidou, 2006), with 4 items measuring each of the three needs (i.e., the needs 
for competence, relatedness, and autonomy). Three sample items are “I feel very much at ease with the other 
participants in physical education” (relatedness), “I feel I have been making huge progress with respect to the 
end result I pursue in physical education” (competence), and “physical education is highly compatible with my 
choices and interests” (autonomy). Participants responded to the items on a 7-point Likert-scale ranging from 1 
(not true at all) to 7 (very true). 

1.3. Motivation 
Autonomous motivation was measured with a slightly adapted version of the 14-item Self-Regulation Ques-
tionnaire (SRQ; Ryan & Conell, 1989). According to theory, items measuring identified and intrinsic types of 
motivation form autonomous motivation. The students were asked to respond to reasons why they participate in 
physical education. The 4 stems for the questions were: “Why do you participate in physical education?” “Why 
do you work hard in physical education?” “Why do you train at difficult things in physical education?” and 
“Why do you wish to do well in physical education?” Sample items are: “I participate because”: “It’s fun” (in-
trinsic regulation); and “I want to learn and understand more” (identified regulation). Participants responded to 
the items on a 4-point Likert-type scales ranging from 1 (not true at all) to 4 (very true). 

1.4. Perceived Competence  
Perceived competence was measured with the 4-item Perceived Competence Scale (PCS; Williams & Deci, 
1996). A sample item is: “I feel confident in my ability to manage physical education at school”. Participants 
responded to the items on a 7-point Likert-scale ranging from 1 (strongly disagree) to 7 (strongly agree). 

http://dx.doi.org/10.1016/j.cedpsych.2010.05.005
http://dx.doi.org/10.1111/j.1467-6494.1992.tb00922.x
http://dx.doi.org/10.1207/s15327841mpee1003_4
http://dx.doi.org/10.1037/0022-0663.71.1.3
http://dx.doi.org/10.1037/0022-3514.69.3.569
http://dx.doi.org/10.1037/0022-3514.70.4.767
http://dx.doi.org/10.1016/S0277-9536(97)00103-2
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1.5. Learning Strategies 
Learning strategies was measured with three resource management strategies from the Motivated Strategies for 
Learning Questionnaire (MSLQ; Pintrich, Smith, Garcia, & McKeanchie, 1991), namely, effort regulation, peer 
learning, and help seeking. Sample items are: “Even when tasks in physical education are dull and uninteresting, 
I manage to keep working until I finish” (effort regulation); “I try to work with other students from this class to 
complete the tasks and activities” (peer learning); and “When I can’t understand the tasks and exercises in phys-
ical education, I ask another student in this class for help” (help seeking).  

A fourth learning strategy, absorption, was measured with the 3-item Absorption Scale (Elliot, Murayama, & 
Pekrun, 2011). Absorption involves students using the time in class to concentrate on appropriate tasks, which is 
an attention of control that can be related to the resource management learning strategy labeled time and study 
environment regulation (Pintrich et al., 1991). A sample item: “In this physical education class I am concen-
trated on fulfilling the tasks”. Participants responded to the items on a 7-point Likert-type scale ranging from 1 
(strongly disagree) to 7 (strongly agree).  

1.6. Participation  
Participation in physical education was measured by one question about how often the students participate in 
physical education on a scale ranging from 1 (almost never) to 4 (very often). Students are expected to partici-
pate in PE, but many come up with different excuses not to. This becomes a problem for the student in reaching 
the goals in the curriculum, and it becomes a problem for the teachers when assessing grades. Often students 
come to class and get registered by the teacher, but they are still not participating. 

1.7. Performance 
Performance was measured by self-reported grades and expectation of grades using the following two questions: 
“What grade did you get last semester in PE?” and “what grade do you expect to get next semester in PE?” Par-
ticipants responded on a scale ranging from 1 to 6. 

Participants responses within each scale were averaged to reflect the variables used in the analyses. 
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