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ABSTRACT
Grounded in self-determination theory (SDT), this study tested a model of motivational
sequence in which perceived autonomy support from teachers in a physical education (PE) context predicted
the perceived effort and physical self-esteem via self-determined motivation in school students. School
students aged 12 to 16 years from Estonia (N = 816), Lithuania (N = 706), Hungary (N = 664), and Spain (N
= 922) completed measures of perceived autonomy support from PE teachers, need satisfaction for autonomy,
competence, relatedness, self-determined motivation, perceived effort and physical self-esteem. The results of
the structural equation model (SEM) of each sample indicated that the students’ perceived autonomy support
from the teacher was directly related to effort and indirectly via autonomous motivation, whereas physical
self-esteem was related indirectly. Confirmatory factor analyses and multi-sample structural equation
revealed well-fitting models within each sample with the invariances of the measurement parameters across
four nations. The findings support the generalizability of the measures in the motivational sequence model to
predict perceived effort and physical self-esteem.
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Introduction

Self-determination theory (SDT; Deci & Ryan, 1985, 2000) has been extensively explored to predict various
cognitive, affective, and behavioural outcomes in physical education (PE) settings (see Ntoumanis & Standage,
2009). SDT emphasizes that three inner needs are central to human growth and psychological development:
the needs for autonomy, competence, and social relatedness. According to Vallerand’s motivational sequence
model (1997), based on SDT, motivation is influenced by social factors (e.g. teacher behaviour, learning
environment) via the satisfaction of the above-mentioned needs. The satisfaction of these psychological needs
mediates the influence of social factors on motivation, which in turn will lead to cognitive, affective, and
behavioural consequences of PE, such as leisure time physical activity (e.g. Hagger et al., 2009), body image
and body mass (Markland & Ingledew, 2007).
In addition to encouraging a physically active lifestyle, PE also aims to promote and develop global self-esteem
(Standage & Gillison, 2007; Standage, Gillison, Ntoumanis & Treasure, 2012). Self-esteem is enhanced when
one’s actions are self-determined (Deci & Ryan, 1995), and its promotion is possible via volitional action and
experiences during the action as an inner sense of efficacy. Several studies in physical activity (PA) settings
have shown that self-determined motivation is related to physical self-esteem (Martín-Albo, Domínguez,
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León & Tomás, 2012; Standage et al., 2012; Standage & Gillson, 2007), but only a few studies have followed
all components of the motivational sequence model. Garn, McCaughtry, Martin, Shen, and Fahlman (2012)
found that the effect of autonomy supportive behaviour on self-concept was mediated via need satisfactions,
but the effect of self-determined motivation on the self-concept was not investigated. In the same study, the
model in which the mediation effect of need satisfaction between autonomy support and physical self-esteem
was tested; the added direct effect from autonomy support to self-esteem was not significant. Standage et al.
(2012) proposed a model in which the physical self-concept was predicted by the perceived autonomy support
from the teacher, need satisfactions, and autonomous motivation.
The motivational sequence model has also been widely studied to explain the antecedents of effort. Zhang
(2009) and Ntoumanis (2001) found that intrinsic and identified forms of motivation were the strongest
predictors of students’ enjoyment and perceived effort. Moreover, Reeve, Jang, Hardre, and Omura (2002)
stated that autonomy-supportive behaviour with a rational explanation of the importance of a learning
activity facilitates students’ self-determined motivation, which in turn was associated with greater effort
to learn. Standage, Duda, and Ntoumanis (2006) demonstrated that the perceived autonomy support from
the teacher positively predicted needs for autonomy, competence and relatedness, which in turn predicted
self-determined motivation and consequently teacher ratings of effort and persistence. Taylor, Ntoumanis,
Standage, and Spray (2010) showed that students with higher scores on the psychological needs reported
higher levels of effort and no change of these relationships over a three-month period. Gillison, Standage, and
Skevington (2013) confirmed that the perceived autonomy support from the teacher and intrinsic motivation
are predictive of perceived effort. Although the indirect and direct effects of psychological need satisfaction
on adaptive outcomes have been explored (e.g., Cox, Smith & Williams, 2008; Standage, Duda & Ntoumanis,
2005), there is relatively little empirical work examining the role of the perceived autonomy support from the
teacher in the motivational sequence model to predict physical self-esteem and perceived effort.
To date, the measurement invariances of different psychological constructs have been tested, comparing
people from individualistic and collectivistic backgrounds (Hagger et al., 2003; 2009; Marsh, Marco & Asci,
2002; Vlachopoulos et al., 2013). Although the cross-cultural invariances of diverse instruments have been
examined, the cross-cultural invariances of the constructs of the motivational sequence model in PA settings
need to be clarified. Deci et al. (2001) investigated the equivalence of the motivational sequence model to
predict anxiety, task engagement and general self-esteem in the USA and Bulgaria, and found that the model
fits the data satisfactorily. However, some differences in the paths from autonomy support to need satisfaction
and from latter to anxiety were observed. It is notable that the association between need satisfaction and
general self-esteem was equivalent. Furthermore, Quested et al. (2013) using the motivational sequence model
to predict dropout from sport, provided evidence of factor loading and structural path invariance across
five European countries. More recently, Chen et al. (2015) have found that need satisfaction for autonomy
and competence had unique associations with well-being, and individual differences in need valuation
did not moderate these associations. Moreover, the effects of need satisfaction and need frustration were
found to be equivalent across the samples from Belgium, China, USA, and Peru, and were not moderated
by individual differences in the desire for need satisfaction. However, to our knowledge, no cross-cultural
comparisons exist in which the equivalence of all components of the motivational sequence model in PE
context in which the students’ perception of effort and physical self-esteem as outcomes were investigated.
Consequently, the present research provides a comprehensive test of predicting physical self-esteem and
perceived effort using SDT across four national groups (Estonia, Lithuania, Hungary, and Spain). Although
their socio-political structure is currently similar, a generation previously, only Spain was not under the
totalitarian Soviet regime, and Hungary had suffered less from the consequences of that regime. This allows
assuming that the construction of students’ perception may be still influenced by the previous education
system. Furthermore, education systems differ from country to country with respect to teacher education
and school curriculum. Considering such ethnic differences, it will be reasonable to test whether the students’
perception of the psychological constructs of measurement models and structural models are acceptable
across the four observed nation groups. It was expected that the measurement models of study variables
and structural models will be appropriate within each sample and will exhibit little variation across cultures.
This will provide evidence that the constructs measures from the hypothesized motivational sequence model
to predict effort and physical self-esteem are applicable within each sample and offer valid measures of the
proposed model across cultures. We also hypothesized that perceived autonomy support from the teacher
is directly related to students’ perceived effort and physical self-esteem and, indirectly, via self-determined
motivation.

Methods

Research Participants and Design
School students (N = 3108) were recruited from Estonia (421 males, 395 females; mean age = 14.17, SD =
1.00), Lithuania (288 males, 418 females; mean age = 14.41, SD = 1.04), Spain (481 males, 441 females; mean
age = 14.18, SD = 1.30), and Hungary (354 males, 310 females; mean age = 14.35, SD = 0.87, range: 14 to
18). Prior to data collection, consent for participation was obtained from the parents and school principals.
Students completed the questionnaires during their PE lessons. All items were designed to reflect general
opinions about the dimensions related to PE context.
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Measures
A modified version of Ryan and Connell’s (1989) perceived locus of causality scale by Standage, Duda,
and Ntoumanis (2005) was used to measure different types of motivation (intrinsic motivation, identified
regulation, introjected regulation, and external regulation) in PE. The four motivational constructs were
integrated into a single index of autonomous motivation by calculating a relative autonomy index (RAI)
(Vallerand & Ratelle, 2002). According to Guay, Mageau, and Vallerand (2003), the weights were assigned
to each item from the intrinsic motivation (+2), identified regulation (+1), introjected regulation (-1), and
extrinsic regulation (-2) scales. These items were used as indicators of a single latent relative autonomy index
(RAI) factor. That is, RAI characterized autonomous motivation in subsequent analyses.
The participants’ perception of need satisfaction for autonomy (5 items), competence (5 items), and
relatedness (5 items), was measured using scales proposed by Standage et al. (2005). Students’ perception of
the importance of effort (4 items) in PE was measured with a subscale of the Intrinsic Motivation Inventory
(McAuley, Duncan & Tammen, 1989). The six items from PSDQ (Marsh, Richards, Johnson, Roche &
Tremayne, 1994) were used to measure physical self-esteem. The perceived autonomy support from the
teacher was assessed by the six items presented by Reeve and Halusic (2009). All responses were made on a
seven-point Likert scale except PSDQ, for which items were rated on a six-point scale. The items of the scales
used in this study are presented in Appendix A.
Translation procedures
The questionnaires for use with the four national samples were developed using standardized back-translation
procedures by three independent bi-lingual translators (Brislin, 1986). The back-translation procedure was
repeated iteratively until the original and back-translated English versions of the questionnaires were virtually
identical.
Data Analyses
AMOS 21 software was employed for confirmatory factor analyses (CFA) and structural equation modelling
(SEM). The adequacy of the CFA models was estimated by using recommended incremental goodness-of-fit
indexes: CFI (comparative fit index), NNFI (non-normed fit index), and RMSEA (root mean square error
of approximation). A cut-off value greater than 0.90 for the CFI, NNFI and less than or equal to 0.08 for the
RMSEA were considered adequate for model fit (Hu & Bentler, 1999). The hypothesized relationships among
the models’ constructs were tested using SEM (Figure 1). Model fit was evaluated using the goodness-of-fit
indexes cited previously.

FIGURE 1 H
 ypothesised structural equation model of the motivational processes to predict physical self-esteem and
effort
Note: AS = perceived autonomy support; AUT = need satisfaction for autonomy; COM = need satisfaction for
competence; REL = need satisfaction for relatedness; MOT = autonomous motivation; PSE physical self-esteem; EI =
perceived effort importance.

To test the invariances of the hypothesized structural model across the four national samples, the multistep
approach of Byrne (2010) was followed. Before testing the hypothesized SEM, the measurement model with
all study variables across four samples was estimated. This is a prerequisite for establishing a configural model,
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which will be used to ensure that the hypothesized model which consists of seven factors (perceived autonomy
support, need satisfaction for autonomy, competence and relatedness, autonomous motivation index, physical
self-esteem and effort/importance) fits well for all observed groups (Byrne, 2010). If this model fits the data
well for all samples, the hypothesized model will remain under test for equivalence across the four groups.
In contrast, should the hypothesized model exhibit a poor fit to the data even for one of the groups, it will be
modified accordingly and become the hypothesized multigroup model under test.
The first step of the analysis included testing the data for each country using four independent CFA to
validate the baseline model. The second step involved testing the fit of the configural model. This model
incorporates the baseline models for four groups within the same file, allowing for invariance tests across
the groups simultaneously. The configural model enables testing whether the same number of common
factors would be present in each group and whether each factor would be associated with the same set of
items. The fit of the configural model provides a baseline value against which all subsequently specified
invariance models (measurement weight, structural weight, structural covariances and structural
residuals) are compared. According to Cheung and Rensvold (2002), the evaluation of multigroup CFA
nested models was based on the ΔCFI value between the two nested models. Values not exceeding .01
would indicate invariance. Scale reliability was calculated based on the composite reliability index for each
used subscale that reflects the proportion of shared variance to error variance in a construct (Li, Harmer
& Acock, 1996).

Results

Distributional properties of the responses to all the items were examined. The Mardia’s coefficient values
ranging from 58.452 to 98.502 within the data of each sample indicated multivariate non-normality. Therefore,
the bootstrapping procedure with 2000 bootstrap replications was used.
The initial results of the CFA for measurement model of each sample showed that goodness-of-fit indices
were not at an acceptable level. Inspection of the standardized residual matrixes of the observed samples revealed that multiple large residuals (exceeding ± 2.00) were detected for several items: “My teacher conveys
confidence in my ability to do well in the course” and “My PE teacher encourages me to ask questions” of
the perceived autonomy support scale, “I have some choice in what I want to do” of the need satisfaction for
autonomy scale, and “I cannot do PE very well” of the need satisfaction of competence scale. These items
were removed from the subsequent analyses. Further, considering the large modification indices showed by
the Lagrange Multiplier test, the covariances between several items were added: ”I am satisfied with the
kind of person I am physically” and “Physically, I am happy with myself” of the physical self-esteem scale,
”With the other students in this PE class I feel supported” and ”With the other students in this PE class I feel
understood” of the perceived need satisfaction relatedness scale, and “I can decide which activities I want
to practice” and “I have a say regarding what skills I want to practice” of the perceived need satisfaction for
autonomy scale.
TABLE 1 Goodness-of-fit Statistics for Single-sample Confirmatory Factor Analytic and Structural Equation Models for Each National Sample
Sample

Model

Estonian
Spanish
Lithuanian
Hungarian

χ2

d.f.

NFI

NNFI

CFI

RMSEA

CI95RMSEA

CFA

978.538

410

0.933

0.955

0.960

0.041

0.038 - 0.045

SEM

1058.872

416

0.928

0.950

0.955

0.044

0.040 - 0.047

CFA

1275.801

410

0.929

0.944

0.950

0.048

0.045 - 0.051

SEM

1328.000

416

0.926

0.942

0.948

0.049

0.046 - 0.052

CFA

946.794

410

0.920

0.945

0.953

0.043

0.040 - 0.047

SEM

1009.585

416

0.914

0.941

0.948

0.045

0.041 - 0.049

CFA

1464.415

410

0.907

0.922

0.931

0.062

0.059 - 0.066

SEM

1526.501

416

0.903

0.919

0.928

0.063

0.060 - 0.067

Note: CFA - confirmatory factor analysis; SEM - structural equation model; χ2 - chi-square; d.f. - degrees of freedom; CFI - comparative fit index; NNFI - nonnormed fit index; and RMSEA - root-mean squared error of approximation.

Goodness-of-fit indices for the modified measurement model of each sample are given in Table 1. In all cases,
the measurement models approached the more stringent cut-off value for a well-fitting model, suggesting that
the model adequately accounted for the covariance matrices of the data from all four samples. Furthermore,
standardized factor loadings for the latent factor on each of its indicators were all positive and statistically
significant. Factor correlations and composite reliability coefficient indexes for the CFA models of the measured
constructs in each sample are presented in Table 2. All factor correlations were statistically significant, and the
difference between unity and the value of the correlations exceeded 1.96 multiplied by the standard error of
the correlation and therefore supporting discriminant validity of the scale. Composite reliability coefficients
exceeded the recommended value of 0.70, except for the scale of perceived need satisfaction for autonomy in
the Lithuanian sample.
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TABLE 2 Factor Correlations for the Latent Factors from the Confirmatory Factor Analysis of the Measurement Model
Factor

ρc

1.Autonomy support

1

2

3

4

5

6

7

-

Estonian

0.801

Hungarian

0.868

Lithuanian

0.731

Spanish

0.794

2.Need for competence

-

Estonian

0.849

0.377

Hungarian

0.877

0.323

Lithuanian

0.792

0.531

Spanish

0.864

0.294

Estonian

0.739

0.901

0.576

Hungarian

0.800

0.767

0.510

Lithuanian

0.666

0.748

0.777

Spanish

0.707

0.705

0.365

Estonian

0.910

0.340

0.392

0.394

Hungarian

0.950

0.767

0.376

0.715

Lithuanian

0.881

0.467

0.566

0.533

Spanish

0.924

0.418

0.308

0.335

Estonian

0.844

0.631

0.482

0.782

0.311

Hungarian

0.896

0.636

0.468

0.838

0.602

Lithuanian

0.858

0.526

0.565

0.728

0.351

Spanish

0.848

0.429

0.425

0.453

0.255

Estonian

0.785

0.395

0.357

0.588

0.263

0.400

Hungarian

0.840

0.554

0.502

0.679

0.562

0.616

Lithuanian

0.858

0.496

0.624

0.668

0.334

0.545

Spanish

0.848

0.514

0.465

0.433

0.303

0.461

Estonian

0.918

0.291

0.605

0.357

0.323

0.385

0.164

Hungarian

0.916

0.147

0.574

0.318

0.254

0.344

0.261

Lithuanian

0.924

0.220

0.584

0.392

0.393

0.227

0.287

Spanish

0.947

0.215

0.538

0.226

0.268

0.195

0.290

3.Need for autonomy

-

4.Need for relatedness

-

5.Autonomous motivation

-

6.Effort/importantance

-

7.Physical self-esteem
-

Note: ρc, composite reliability coefficient. All correlations are statistically significant p<0.01.

Given the adequacy of the measurement models a SEM was estimated independently for each sample (Table
1). The purpose of the SEM model (Figure 1) was to examine the influence of the perceived autonomy support
from teachers on perceived effort and the physical self-esteem in the PE context directly and indirectly via the
constructs of the three need satisfactions and autonomous motivation. Although the initial fit indices for the
single-sample models were on an acceptable level, the modification indices shown by the Lagrange Multiplier
test suggested adding the path from the perceived need for competence to physical self-esteem. Goodnessof-fit indices for the modified single-sample SEM models are presented in Table 1. Standardized parameter
estimates for the structural relations among the latent constructs in the model in each sample are presented
in Table 3.
In general, the relationships between the constructs of the models were similar, but some differences were
followed in the coefficient values between groups. The values of the relationships between perceived autonomy
support and perceived effort/importance were all statistically significant and not different among the groups.
For all groups, the relationships between need satisfaction for relatedness and autonomous motivation were
not statistically significant. The perceived autonomy support directly and indirectly via constructs of need
satisfactions and autonomous motivation predicted perceived effort/importance, whereas physical selfesteem was related only indirectly (Table 4).
Given that the SEM models were replicable in each individual sample, a series of the multi-sample SEM model
to identify variation in the measurement and structural parameters among the constructs in the hypothesized
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TABLE 3 S tandardized Parameter Estimates among Latent Factors and Explained Variance in (%) in Physical Self-esteem and Effort/
importance for the Structural Model for Each National Sample
Sample
Parameter

Estonian

Hungarian

Lithuanian

Spanish

Structural parameters (λ)
PAS

Autonomy

0.897*b,c,d

0.770*a,d

0.764*a

0.721*a,b,c

PAS

Competence

0.389*c

0.332*c

0.560*a,b,d

0.311*c

PAS

Relatedness

0.348*b,c

0.772*a,c,d

0.469*a,b

0.424*b

PAS

Effort/Importance

0.303*

0.297*

0.305*

0.363*

PAS

Physical Self-esteem

-0.010,d

-0.133*,d

-0.113d

0.084*c

0.693*b,d

0.801*a,c,d

0.696*d

0.364*a,b,c

0.096*d

0.068d

0.088d

0.288*a,b,c

0.008

0.008

-0.076d

0.044c

Autonomy
Competence
Relatedness

Motivation
Motivation
Motivation

Motivation

Effort/Importance

0.217*b,c

0.411*a,d

0.374*b

0.298*b,c

Motivation

Physical Self-esteem

0.120*c,d

0.172*c,d

-0.158*a,b,

-0.076a,b

0.561*c

0.539*c

0.757*a,b,d

0.549*c

0.003,c,d

0.081*,

0.144*

0.156*a

Effort/importance

23

45

42

37

Physical Self-esteem

38

35

39

31

Competence

Physical Self-esteem

Physical Self-esteem

Effort/importance

Variance explained (%)

Note: * p<0.05. Significantly different (p<0.05) from the respective value: a - in Estonia, b - in Hungary, c - in Lithuania, d - in Spain.

model across the four samples was conducted following the recommendation of Byrne (2010). In terms of the
measurement invariance models, a multi-group comparison between the configural model and the models
testing for the invariance of measurement weight, structural weight, structural covariances and structural
residuals was based on the ΔCFI value which was expected to be 0.01 or less to indicate no difference between
the tested models. Goodness-of-fit indices for each model in invariance routine are presented in Table 5. At
first, the configural (unconstrained) model was estimated to test whether the pattern of items and factors
was feasible across the samples. This model demonstrated a good fit with the data according to the multiple
TABLE 4 Indirect Effects of Perceived Autonomy Support on Physical Self-esteem and Effort/importance
Sample
Parameter
Indirect effect
PAS Physical Self-Esteem
PAS

Effort/Importance

Estonian

Hungarian

Lithuanian

Spanish

0.294
(0.182-0.344)

0.290
(0.147-0.289)

0.337
(0.235-0.529)

0.142
(0.083-0.194)

0.144
(0.072-0.292)

.278
(0.175-0.302)

0.237
(0.295-0.473)

0.146
(0.112-0.211)

Note: Standardized coefficients are presented with bootstrap-generated bias-corrected 95% confident intervals. PAS
- perceived autonomy support from teacher.

criteria adopted (Table 5). Subsequently, to test the invariance of the measurement weight, the factor loadings
were constrained to be invariant across the four samples. Invariance of the factor loadings is considered the
minimum acceptable criterion for measurement invariance (Byrne, 2010). The difference of the incremental
fit indices (ΔCFI; 0.944 - 0.939 = 0.005) did not exceed the value of 0.01, indicating the existence of the
invariance of measurement weight. In the subsequent nested model in which the invariance of the structural
weights was tested beyond the constraints of factor loadings, the structural paths were constrained to be
equal. The result of ΔCFI also indicated the invariance of structural weights. Finally, the ΔCFI values of the
models testing the invariance of structural covariances and structural residuals (error variance associated
with dependent factors) showed the equality of these parameters across the four nations.
TABLE 5 Goodness-of-Fit statistics and Model Comparisons for Multisample Structural Equation Models
Models

χ2

d.f.

NFI

NNFI

CFI

RMSEA

CI95RMSEA

Unconstrained model

4922.958

1664

0.918

0.938

0.944

0.025

0.025 - 0.027

Measurement weight

5301.435

1736

0.912

0.935

0.939

0.026

0.025 - 0.027

Structural weight

5595.844

1772

0.907

0.931

0.934

0.026

0.026 - 0.027

Structural covariances

5681.868

1775

0.906

0.930

0.933

0.027

0.026 - 0.027

Structural residuals

5981.988

1802

0.901

0.926

0.928

0.027

0.027 - 0.028
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Discussion

The aim of the present study was to test the cross-cultural generalizability of the model based on SDT in which
students’ perception of autonomy support from teachers, basic psychological needs and self-determined
motivation in PE predict physical self-esteem and effort across four national samples with different cultural
backgrounds. It was expected that the measurement aspects of the proposed models (measurement weight,
structural weight, structural covariances and structural residuals) would be appropriate within each sample
and would exhibit little variation across samples.
The initial results of the CFA for measurement model of each sample indicated the inadequate fit and, therefore,
the models were re-analysed using the modification indices and considering the high values of standardized
residuals of some items. The item “My teacher conveys confidence in my ability to do well in the course” was
removed from the perceived autonomy support scale. This item was worded slightly differently in the study of
Standage et al. (2006) among British students, and no reason for exclusion from the scale was fixed. Obviously,
the formulation this item is sensitive to ethnic differences. The item “My PE teacher encourages me to ask
questions” was also removed from the same subscale as PE teachers from the observed countries are perhaps
not often asking questions during instruction and, consequently, the students have not experienced such kind
of teacher behaviour. The items “I have some choice in what I want to do” of the need satisfaction for autonomy
scale, and “I cannot do PE very well” of the need satisfaction of competence scale also did not reflect the
students’ perception of teachers’ behaviour adequately. Ntoumanis (2001) noted that PE teachers are usually
following a prescriptive school curriculum that does not allow them to provide opportunities for students’
initiatives. This is probably the case in all observed countries and may explain why the students did not perceive
this item as exactly reflecting teachers’ behaviour as satisfying their need for autonomy. Another reason may be
that PE teachers do not feel skilled using supportive instructional behaviours. This statement is also reinforced
by previous research in which the preference for using controlling teaching styles (reproductive) in respect of
students’ autonomy supportive teaching styles (productive) among teachers from these countries was reported
by Hein et al. (2012). The item, “I cannot do PE very well” may be interpreted by students very differently:
the general skill level, physical fitness or ability, health problems, etc. This negatively worded item of the need
satisfaction for competence scale was not used in the cross-cultural study of Chen et al. (2015). Therefore, this
item can be considered to be unsuitable for measuring the need satisfaction for competence. In the final CFA
models for each sample, based on the modification indexes the error covariance between several items was set
to be free, although the error terms for any pairs of items are usually assumed to be uncorrelated. However,
Bentler and Chou, (1987) noted that incorporating error terms into a CFA model does not undermine the
factorial validity of the data obtained, but enables a more realistic factorial representation of the observed data.
In general, the results of the SEM model (Figure 1) provided support for the proposed relations between
the observed variables, which were guided by SDT. Furthermore, the psychometric parameters were on an
acceptable level. To some extent, this model is similar to the models presented previously by Standage and
Gillson (2007) in which instead of physical self-esteem the global self-esteem was observed and with the
recently proposed model (Standage et al., 2012) where the physical self-esteem was measured by the scale
used in the present study. However, in the latter model, the effect of self-determined motivation in PE on
physical self-esteem was estimated via self-determined motivation in a leisure-time context. Moreover, it is
noteworthy that in a study of Garn et al. (2012) the direct effect of autonomy support on physical self-esteem
was not significant in a similar model. The direct effect of autonomous motivation on effort in the model of
each sample provides support to earlier studies (Ntoumanis, 2001; Martin-Albo et al., 2012), which reported
that intrinsic motivation was the strongest predictor of effort. Autonomous motivation was a stronger
predictor of effort for Hungarian and Lithuanian students than for Estonian and Spanish students. Students’
high self-determined motivation means that they experience PE as exciting and are, therefore, willing to exert
high effort to learn new skills.
This model demonstrated that the direct effect from perceived autonomy support on effort was significant in
each sample. This finding is consistent to some extent with several previous studies (Ntoumanis, 2001; Reeve,
Jang, Hardre & Omura, 2002) that reported a positive relationship between perceived autonomy support
and effort. Indeed, a significant direct effect from autonomy support on self-esteem was not followed in each
sample. The results of the proposed motivational sequence model confirmed the hypothesis that the effect
of the perceived autonomy support on physical self-esteem and effort is influenced via psychological needs
satisfaction and autonomous motivation.
The perception of autonomy support from the teacher was significantly related to need satisfaction for
autonomy; competence and relatedness in all samples, but little variation in the strength of the effects was
followed. Perceived autonomy support was more strongly related to need satisfaction for autonomy in the
Estonian sample, to need satisfaction for competence in the Lithuanian sample and to need satisfaction for
relatedness in the Hungarian sample than in others. Obviously, the teachers from the observed countries
provide autonomy support from different aspects; they may have different orientations in respect of autonomy
supportive behaviour. These results also corroborate the findings obtained by Standage and Gillson (2007)
and Standage et al. (2012), in which the highest relation between perceived autonomy support from the
teacher and need satisfaction for autonomy in comparison with the need satisfaction for competence and
relatedness was found.
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APPENDIX A Questionnaire items used in the study
Autonomy support

Physical self esteem

I feel that my teacher provides me with choices and options.

I am satisfied with the kind of person I am physically.

I feel understood by my teacher.

Physically, I am happy with myself.

My teacher conveys confidence in my ability to do well in the course.

I feel good about the way I look and what I can do physically.

My teacher encourages me to ask questions.

Physically I feel good about myself.

My teacher listens to how I would like to do things.

I feel good about who I am and what I can do physically.

My teacher tries to understand how I see things before suggesting a new I feel good about who I am physically.
way to do things.
Need satisfaction for autonomy

Motivation

I can decide which activities I want to practice.

I take part in PE classes…

I have a say regarding what skills I want to practice.

Intrinsic motivation

I feel that I do PE because I want to.

because PE is fun.

I feel a certain freedom of action.

because I enjoy learning new skills.

I have some choice in what I want to do.

because PE is exciting.

Need satisfaction for competence

because of the enjoyment that I feel while learning new skills/techniques.

I think I am pretty good in PE.

Identiﬁed regulation

I am satisfied with my performance in PE.

because I want to learn sport skills.

When I have participated in PE for a while, I feel pretty competent.

because it is important for me to do well in PE.

I am pretty skilled in PE.

because I want to improve in sport.

I cannot do PE very well.

because I can learn skills which I could use in other areas of my life.

Need satisfaction for relatedness

Introjected regulation

With other students in PE classes I feel…

because I want the teacher to think I’m a good student.

Supported.

because I would feel bad about myself if I didn’t.

Understood.

because I want the other students to think I’m skilful.

Listened to

because it bothers me when I don’t.

Valued.

External regulation

Safe.

because I’ll get into trouble if I don’t.

Effort/Importance

because that’s what I am supposed to do.

I put a lot of effort into PE.

so that the teacher won’t yell at me.

I didn’t try very hard to do well in PE. (R)

because that’s the rule.

I tried very hard on PE.
It was important to me to do well in PE.

The most prominent finding in the present study is the relatively consistent pattern of influence among the
model constructs across the four cultural groups. There were only a few structural parameters that varied
significantly across the samples. An explanation for a non-significant path from need satisfaction for
relatedness to self-determined motivation among the Estonian and Lithuanian samples may be that they have
relatively stronger individualism values in comparison to Hungarians and Spaniards. However, such statement
is in contrast with several previous reports (Markus & Kitayama, 1991; Oyserman, Coon & Kemmelmeier,
2002), in which these nations are characterized as endorsing more collectivist values.
The results of the presented motivational sequence model suggest that more autonomy supportive behaviour
from the teacher facilitates students to feel physically well and to put more effort into exercising. Students who
perceive the effort as an integral component of physical activity do not need to force themselves to engage in
physical exercise. In this case, they can easily engage in exercise during leisure time.
In conclusion, these results suggest that teachers’ autonomy supportive behaviour will help foster effort
directly and indirectly via autonomous motivation, whereas the effect on physical self-esteem is mainly
indirect. The present research makes a unique contribution to the literature providing a comprehensive test
of the prediction the physical self-esteem and importance of perceived effort on the basis of SDT across four
national groups with diverse cultural backgrounds. The findings support the generalizability of the measures
in the motivational sequence model to predict perceived effort and physical self-esteem.
The information provided could inform teachers’ practice by showing how their behaviour is related to
perceived physical self-esteem and effort, which in turn may be related to PA outside of school. Also, the
information about the differences in the students’ cognition may be valuable for those who have the intention
to teach PE in different countries.
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