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Abstract: Framed within the theoretical support of the Self-determination Theory (SDT) this study
aimed to analyze the relationship between the satisfaction of basic psychological needs, the self-
determined motivation towards physical education, and the physical self-concept of Spanish teenagers.
For this, 618 students, aged from 10 to 14 years-old (M = 11.62, SD = 0.94), participated in physical
education classes. The Basic Psychological Needs Satisfaction Scale (PNSE), the dimensions of in-
trinsic motivation and identified motivation of the Perceived Locus of Causality Scale in physical
education classes (PLOC), and the Physical Self-Concept Questionnaire (PSPP) were administered.
A structural equation model and test confirmatory factor analysis were used. The results indicate a
positive relationship between the satisfaction of the basic psychological needs of the students and
the self-determined motivation towards physical education, with this being positively associated
with the physical self-concept of the students. In addition, a prediction model (χ2 = 763.23; p < 0.001;
χ2/d.f. = 3.00; IFI = 0.91; CFI = 0.91; TLI = 0.90; RMSEA = 0.05) showed the satisfaction of basic
psychological needs positively predicted their self-determined motivation towards physical edu-
cation, and this, in turn, a greater physical self-concept of the students. The results are discussed
centered on the importance of the physical education teacher contemplating experiences that work
on the promotion of personal identity and student self-esteem through the improvement of quality
motivation. Consequently, the greater importance of the physical self-concept of the students was
explained thanks to more autonomous (intrinsic and identified regulation) motivation and higher
levels of basic psychological needs (especially autonomy and competence).

Keywords: autonomy; psychological mediators; self-determined motivation; sport; physical self-
perceptions; adolescence

1. Introduction

Adolescence is a crucial and essential phase in the life development of individuals, due
to its impact on the development of personality and also regarding the first acquisition of
healthy lifestyle habits that will constitute the basis for adulthood [1]. In this sense, physical
education contributes to the three dimensions of sustainable development showing more
and more evidence and being necessary to generate educational strategies to improve
levels of practice [2]. However, one of the greatest problems for adolescents is physical
inactivity, associated with health risks such as increased metabolic syndrome and various
cardiovascular diseases [3], finding that a large part of adolescents is not physically active
enough to benefit from these health services [4]. However, in addition, their levels of
physical activity seem to decrease as adolescents age [5].

Sustainability 2021, 13, 11759. https://doi.org/10.3390/su132111759 https://www.mdpi.com/journal/sustainability

https://www.mdpi.com/journal/sustainability
https://www.mdpi.com
https://orcid.org/0000-0002-4317-1665
https://orcid.org/0000-0002-2713-4506
https://orcid.org/0000-0002-2400-7843
https://orcid.org/0000-0002-9587-4047
https://orcid.org/0000-0002-6912-4859
https://doi.org/10.3390/su132111759
https://doi.org/10.3390/su132111759
https://creativecommons.org/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://doi.org/10.3390/su132111759
https://www.mdpi.com/journal/sustainability
https://www.mdpi.com/article/10.3390/su132111759?type=check_update&version=1


Sustainability 2021, 13, 11759 2 of 12

The terms self-concept and self-esteem have been part of the interest of the scientific
literature in the field of well-being during the last decades. However, while self-concept
refers to the set of traits that a person attributes to himself/herself, being a cognitive aspect
or representation, self-esteem would be the evaluative-affective part [6]. Both aspects are
influenced by the perception and social and physical experiences where the person devel-
ops, being fundamental psychosocial factors in the construction of the identity of the young
person. In this scenario, physical self-concept has been deemed as an important aspect
to consider during adolescence to support adaptive development and prevent possible
associated problems [4]. This is defined as the adolescent’s description and evaluative self-
perceptions regarding her own appearance and physical abilities [7]. Fox and Corbin [8]
developed a multidimensional and hierarchical model comprised of three levels, with
self-esteem at the apex (upper level), physical self-assessment at an intermediate level,
which acts as a mediator of the relationship between each of the subdomains and the global
self-esteem, and sports competence, body attractiveness, physical condition, and physical
strength at its base (lower level) [9]. This hierarchical framework is attractive because it
infers a path by which regular interaction with different aspects of life might modify the
more enduring and global elements of self-regard [8]. The satisfaction of having played
well in a soccer game, for example, may eventually, generalize, if repeated often enough, to
physical and global self-worth [8]. Presently, there is consensus in the scientific literature
with respect to the idea that physical self-concept has a high association with the motiva-
tion of adolescents towards physical activity in the sense that individuals who describe
themselves as having a positive self-perception of themselves have a greater probability of
practicing physical activities or sports in the first developmental periods [10–12].

However, with respect to the associations of the variables between themselves, more
information is needed that will help us understand if this self-concept acts as the result,
mediator, or moderator of the physical activity of adolescents [13]. Thus, although in the
last few decades some evidence has been found about the lack of association between
both variables [9], recent studies [13–15] have verified how greater levels of physical
activity (moderate-vigorous) are responsible for a more positive physical self-concept
of adolescents, which would be essential for contributing to the optimization of their
long-term health and well-being [16]. In other studies along the same line, the physical
self-concept has been shown to facilitate a greater adherence towards the present and
future physical activity [7,17], with the individuals who are more physically active being
the ones who possessed a greater physical self-concept [7,18]. In this sense, the existence
of a bi-directional relationship between both variables is possible [19,20], and on the one
hand, we as individuals tend to participate in areas in which we value ourselves better; but
on the other, in regard to the participation and persistence associated to the practice, these
could be greater in individuals who perceive themselves in a specific manner (for example,
if they have a high perception of physical competence).

In this sense, the Self-determination Theory (SDT) has stood out in recent decades as
a theoretical framework with the potential to help understand the motivational process
inherent in behavior [21]. This theory suggests that motivation for any given behavior may
be extrinsically motivated, intrinsically motivated, or unmotivated. Deci and Ryan [21]
theorized that motivation is found and takes place along a self-determination contin-
uum, ranging from extrinsic and intrinsic forms of autonomous motivation to controlled
motivation and demotivation [22].

Specifically, demotivation refers to a lack of extrinsic or intrinsic motivation. Extrinsic
motivation is comprised of four different types of behavior regulation: external, introjected,
identified, and integrated, moving from a type of motivation that is more oriented towards
satisfying others and external rewards, to looking for more internal related rewards with
health or personal satisfaction. Integrated regulation is the most self-determined level of
extrinsic motivation and is associated with the coherence of one’s own values [23]. The
regulation identified, on its part, would imply performing an action because it is considered
of high value and because of the benefits that the person thinks its performance could
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bring [23,24]. However, in introjected regulation, the person feels that they “must do” an
activity because of the feelings of guilt that would result from not carrying it out, or for
not possessing a certain social recognition. Along the same lines, with external regulation
as a less self-determined form of motivation, behavior depends on external reward or
avoidance of punishment.

Intrinsic motivation, however, lacks association with any search for other motives
beyond enjoyment, satisfaction, and pleasure, presenting the highest level of self-determina-
tion [25], and associating to a series of positive behavioral, psychological and social aspects
in physical education [25]. It refers to the autonomous behavior by which people carry out
an action for the intrinsic interest in the activity.

On the other hand, the Basic Psychological Needs Theory [23,24] indicates that people
depend on certain personal and social elements for adaptive development, and also have
an innate tendency to do so. These elements are known as Basic Psychological Needs
(BPN) [26]. Autonomy is related to aspects of self-management and behavior regulation,
corresponding to the need to make choices about activities and one’s own behavior. Com-
petence is related to the need to experience efficiency and confidence when performing
certain activities. Finally, in regard to Relatedness, a reference is made to the need to obtain
positive participation with others, care for oneself, and feel integrated into the group [26].

The relationship between physical self-concept and motivation is yet to be discovered,
although some works have shown negative correlations between motivational task orien-
tation and physical self-concept [27]. However, theoretical connections exist between the
regulation identified and integrated into Physical Education and the physical self-concept.
For example, these regulations are commonly based on the need to feel competent, with
competence perceptions being a key component of physical self-concept [22], with these
authors, in turn, finding a relationship between physical self-concept with greater effort.
Therefore, the regulation identified may have an indirect relationship with the physical
self-concept [28]. In addition, another important aspect is the evidence that a greater
physical self-concept is associated with adolescents who are more physically active [7,18].
As a result, it is likely that the autonomous motivation of students, and its associated
physical self-concept, may indirectly influence their physical activity during their free
time [28]. However, the mediating role of physical self-concept is not clear, as it seems to
be not only related to the most internal motivations, but also to extrinsic motivation and its
regulations [29].

Self-concept has been shown to mediate the relationships between identified moti-
vation and global self-concept, as well as between this regulation and free-time physical
activity [28]. In turn, it is noteworthy that physical self-concept can be divided into various
sub-domains, as indicated by the study by Lohbeck et al. [30], where a high physical
self-concept in resistance exercises and sports competition also predicted a greater satis-
faction with physical activity, without a relationship found with other types of exercises
such as strength, speed, coordination or flexibility exercises. On the other hand, physical
self-concept seems to be a direct and indirect mediator of motor skills and physical activity
in adolescents [4,31], although this same study highlighted that certain constructs of phys-
ical self-concept did not have this potential, such as resistance, contrary to the study by
Lohbeck et al. [30].

As noted above, current scientific literature indicates that self-concept plays a very
important role with respect to motivation, as it participates in the promotion of well-being
or in reducing anxiety [32]. However, it should be noted that the studies which analyzed
the relationship between physical self-concept and motivation were generally focused
on the adult population. Thus, Martín-Albo et al. [33] showed how physical self-concept
worked as a mediator of the relationships between intrinsic motivation and satisfaction
with life. On the other hand, the study by Conde-Pipó et al. [34] pointed out how physical
self-concept was associated with intrinsic motivation, with carrying out physical activity
during adolescence and presently having good sports habits also being fundamental factors
for its maintenance.
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Therefore, as indicated by Craven and Marsh [35], although motivation can play a
key role in the development of self-concept, previous works have recognized that this
relationship is complex [22,36]. Thus, more in-depth studies are needed to obtain more
knowledge that will help us to understand the variables involved in this relationship.
Ultimately, despite the existence of a demonstrated positive relationship between both
variables, it is considered of special interest to address this research line in the population
of children and/or adolescents, as this has not yet been investigated in depth.

The objective of this study is to analyze how the basic psychological needs of autonomy,
competence, and relatedness can be predictors of more self-determined motivation in a
sample of Spanish adolescents, and in turn, how this autonomous motivation predicts
physical self-concept. The research hypothesis is that satisfaction of the basic psychological
needs would act as a trigger and would predict a higher self-determined motivation
towards physical education, which would lead to adaptive behaviors such as a greater
physical self-concept of the students.

2. Materials and Methods
2.1. Participants

The sample was comprised of a total of 618 students aged between 10 and 14 years
old (M = 11.62, SD = 0.94), and none of them refuse to participate in the research. They
belonged to 24 public secondary schools in various Spanish municipalities (301 boys and
317 girls) with a middle socioeconomic status. In Spain, all secondary schools have a similar
physical education curriculum, and the same number of hours is dedicated to physical
education throughout the country.

2.2. Measurements
2.2.1. Psychological Need Satisfaction in Exercise Scale

The Psychological Need Satisfaction in Exercise Scale (PNSE) by Wilson et al. [37],
which was validated in Spain by Moreno-Murcia et al. [38] within the physical education
context, was utilized being a modified version. The PNSE uses a total of 18 items, six to
evaluate each need: competence (i.e., “I am confident that I can do the most challenging
exercises”), autonomy (i.e., “I think I can make decisions in my training sessions”), and
relationships with others (i.e., “I feel close to my training partners because they accept me
for who I am”). The sentence prior to these statements was “In my trainings ...” and the
responses were scored with a Likert-type scale, with the scores ranging from 1 (False) to 6
(True). The internal consistency of the different needs was 0.82, 0.80, and 0.79, respectively.

2.2.2. Autonomous Motivation in Physical Education

Dimensions of the validated Spanish version [39] of the Perceived Locus of Causality
Scale by Goudas et al. [40] were used. The dimensions (composed of four items each)
identified regulation (i.e., “Because I can learn skills that I could use in other areas of my
life”), and intrinsic motivation (i.e., “Because physical education is fun”) were used. The
scale was headed by the statement “I participate in this physical education class ...” and
was answered through a Likert-type scale from 1 (Totally disagree) to 7 (Totally agree).
Cronbach’s alpha values of 0.74 for intrinsic motivation, and 0.73 for identified regulation
were obtained.

2.2.3. Physical Self-Concept

The physical self-concept measurement questionnaire by Moreno and Cervelló
(2005) [41], was used, taken from the original Physical Self-Perception Profile (PSPP)
by Fox and Corbin [9]. The instrument is composed of 30 items and five factors: perceived
competence, physical appearance, physical condition, physical strength, and self-esteem.
The responses to the instrument were expressed with a Likert-type scale from 1 (Totally
disagree) to 4 (Totally agree). The Cronbach Alpha values obtained were 0.76 for perceived
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competence, 0.81 for physical appearance, 0.87 for physical condition, 0.68 for physical
strength, and 0.77 for self-esteem.

2.3. Procedure

To collect the information, the study was first approved by the Ethics Committee
of the institution of the head researcher (DPS.JMM.01.14), after which we contacted the
management team of the educational centers to inquire about their possible collaboration
in this study. The students were asked for written permission from their parents, as they
were minors. The administration of the definitive scales was conducted online before the
beginning of the physical education lesson and took approximately 20 min to complete. The
tool used for data collection was google forms. The physical education teacher supervised
the answers and during the completion process, all those problems that could arise were
solved by the teacher.

2.4. Analysis of Data

First, the mean, standard deviations, skewness, and kurtosis indices were calculated
as part of the descriptive statistical analysis. These data were then complemented with the
calculation of the internal consistency of each factor through the use of the Cronbach’s alpha
coefficient, which is acceptable with values over 0.70 [42]. Lastly, bivariate correlations for
all the studied variables were also calculated. To verify the relationship between the studied
variables, a two-step maximum likelihood (ML) approach was utilized, as it allows multiple
types of testing the complex relationships between the observed and latent variables [43].
In the first step, (measurement model) a confirmatory factor analysis (CFA) was performed.

In the second step, to test different theoretical models, which include all the variables
within the same regression model, we used a structural equation model (SEM). For this,
more than one dependent variable was used, and also considering the same variable as
both dependent and independent [43]. For the CFA and SEM, the following absolute
and incremental indices were used for analysis: Comparative Fit Index (CFI), Tucker-
Lewis Index (TLI), and the Root Mean Square Error of Approximation (RMSEA) with
its respective Confidence Interval (CI90%). For the cut-off points, the following were
considered acceptable: a CFI and TLI ≥ 0.90, and an RMSEA ≤ 0.80, following several
recommendations [44,45]. To measure direct and indirect effects among constructs, a
95% Confidence Interval (CI95%) was utilized, with significance shown the CI did not
encompass zero. The structural SEM model was initially evaluated separately in each group
to test the multiple group analysis. Current research studies have utilized the differences
in CFI, TLI, and RMSEA to evaluate structural invariance. The data were analyzed using
the statistical packages SPSS 25.0 and AMOS 23 (SPSS Inc., Chicago, IL, USA).

3. Results
3.1. Descriptive Analysis and Bivariate Correlations

The results (see Table 1) revealed that competence was the highest-ranked variable
from the psychological needs satisfaction scale, with a mean value of 5.30. The participants’
perception of self-concept obtained a mean value of 3.03. Both motivation dimensions
(intrinsic and identified) showed the same mean score of 6.37. Skewness and kurtosis
indices were within −2/−2 and −7/+7 values respectively, assuming the univariate
normality of the data [46]. Cronbach’s alpha yielded acceptable values [40] for all variables,
as they were above 0.70, except for one of the physical self-concept factors (physical
strength). Finally, the correlation analysis revealed significant positive correlations among
all study variables.
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Table 1. Mean, standard deviation, and correlations between variables.

M SD S K 1 2 3 4 5 6

1. Autonomy 4.07 1.16 −0.40 −0.13 - 0.33 ** 0.34 ** 0.19 ** 0.22 ** 0.16 **

2. Competence 5.30 0.85 −0.158 2.68 - - 0.47 ** 0.40 ** 0.37 ** 0.55 **

3. Relatedness 5.06 0.87 −1.05 0.93 - - - 0.40 ** 0.29 ** 0.32 **
4. Intrinsic
motivation 6.37 0.80 −1.57 2.58 - - - - 0.64 ** 0.33 **

5. Identified
motivation 6.37 0.82 −1.82 3.77 - - - - - 0.24 **

6. Self-concept 3.03 0.45 −0.51 0.58 - - - - - -

Note: S = skewness, K = kurtosis, ** p < 0.001.

3.2. Measurement Model

A structural equation model was used to analyze the relationships and interactions
between the variables of the model proposed (basic psychological needs satisfaction,
autonomous motivation, and physical self-concept). Different indices were considered [χ2,
χ2/d.f. = l, CFI (comparative fit index), NFI (normed fit index), TLI (Tucker Lewis index),
and RMSEA (root mean square error of approximation)]. Skewness and kurtosis values of
<|2| and <|7|, respectively were observed. Also, a value greater than 70 was found for
Mardia’s multivariate index, indicating that multivariate normality was not present [47].
The maximum likelihood estimation method and the covariance matrix between the items
were used as input for data analysis. The following values were obtained: χ2 (353, n = 618)
= 845.7, p < 0.001, χ2/d.f. = 2.40, CFI = 0.92, IFI = 0.93, TLI = 0.91, RMSA = 0.05, SRMR =
0.06. The standardized regression weights were found to be between 0.41 and 0.91, with
these values being statistically significant and yielding a variance of the error that was
deemed satisfactory [48]. The t values from each weight were used to measure contribution,
with values 1.96 and above considered significant.

3.3. Structural Regression Model

The model was recursive and identified. The maximum likelihood estimation method
was applied to the analysis. The goodness-of-fit test yielded appropriate fit values [49]
according to the established parameters: χ2 (233, n = 618) = 682.3, p < 0.000, χ2/d.f. =
2.93, CFI = 0.93, IFI = 0.93, TLI = 0.91, RMSEA = 0.06, SRMR = 0.06. All the relationships
were significant except for autonomy and relatedness with autonomy motivation, and
the standardized regression weights ranged between 0.29 and 0.90, except for these two
previous variables (see Figure 1). The indices obtained after the analysis showed an
adequate adjustment model (Figure 1): χ2 = 763.23; p < 0.001; χ2/d.f. = 3.00; IFI = 0.91;
CFI = 0.91; TLI = 0.90; RMSEA = 0.05.

Similarly, standardized regression weights were utilized to examine each factor’s
contribution in the prediction of other variables. The results of the model (see Figure 1)
revealed that perceived autonomy (β = 0.16), relatedness (β = 0.08), and competence
(β = 0.74) predicted autonomous motivation, which therefore predicted a greater self-
concept of the participants (β = 0.84), explaining 70% of the variance.
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Figure 1. Structural equation model (SEM) which analyses the relationships between autonomy, relatedness, competence,
autonomous motivation and self-concept. Note: ** p < 0.001.

3.4. Indirect Effects

An analysis of mediated or indirect effects must be performed to explain a model [50].
In our study, autonomy and competence had a significant indirect and positive effect on
self-concept (β = 0.136 and β = 0.612), as revealed by the standardized indirect effects (see
Table 2). On the other hand, relatedness did not show any significant indirect effect.

Table 2. Standardized indirect effects of the variables.

Variables β

Autonomy→ self-concept 0.136 *
Relatedness→ self-concept 0.063
Competence→ self-concept 0.612 **

Note: * p < 0.005, ** p < 0.001.
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4. Discussion

Based on the framework of the SDT [21,51], the objective of this study was to verify
the predictive power of the satisfaction of basic psychological needs in a sample of ado-
lescent students in physical education classes, for the autonomous motivation in physical
education classes, and this in turn, on the physical self-concept of adolescents, and this
study hypothesis was confirmed.

First, the results of the model reported that the three basic psychological needs were
related to each other in a positive and significant way, as postulated by the SDT, and in
addition, these variables were also related to autonomous motivation in physical education
and the students’ physical self-concept. More specifically, this study was in line with the
work by Sánchez-Miguel et al. [52], who found a positive relationship between the physical
self-concept of physical education students and the perception of physical competence,
as well as with that of Boyd et al. [53] and Conde-Pipó et al. [34] where the physical
self-concept was correlated with intrinsic motivation. Along these lines, the study by
Martín-Albo et al. [33] on the relationships between intrinsic motivation, self-concept, and
satisfaction with life, concluded that intrinsic motivation had a direct effect on physical
self-concept.

Thus, due to the multidimensional nature of adolescents’ physical self-concept, in
which perceptual, cognitive, and emotional elements are brought together through a mental
representation of themselves [54], it is key that the adolescent’s experiences in physical
education classes are designed in such a way that they can satisfy their psychological
mediators of autonomy, competence, and relatedness.

In addition, in line with the postulates of the SDT, and specifically with the expected
positive associations regarding the most autonomous forms of motivation (intrinsic and
identified) [25] and different adaptive consequences of cognitive, emotional, and behavioral
nature [23], in this work, these forms of regulation showed a positive relationship with
physical self-concept. Thus, the most self-determined students were those who had a better
physical self-perception in the context of physical education classes. Along these lines,
in the study by Méndez-Giménez et al. [55], with a sample of adolescents in which they
studied the relationship of the most self-determined types of motivation with physical self-
concept, intrinsic motivation, and introjected motivation showed a positive relationship
with physical self-concept. However, they did not find a relationship between the regulation
identified and physical self-concept. On its part, the study by Georgiadis et al. [56], with a
sample of 350 adult athletes, found that both the identified and intrinsic regulations were
positively associated with the practitioners’ physical self-concept. In agreement with the
SDT, our results confirm that the student’s feelings of personal self-worth or (physical)
esteem would be strongly influenced by the more self-determined self-regulations. Or
what is the same, the students need their feelings of personal worth and physical esteem to
be supported through an internal locus of control in their own regulation of behavior to
generate their own perceptions of success. Therefore, this perspective is fundamental in
understanding the role of motivation towards physical education classes for the shaping of
an adaptive perception about oneself [28,55].

A strength of this study is that this is one of the first studies considering student
population, physical self-concept, basic psychological need satisfaction, and autonomous
motivation. The data analysis allows not only to find associations between variables but
also to predict and indicate the likelihood of them. Apart from that, this study was devel-
oped in a school context while most of them have been conducted outside of school time.

However, this study had some limitations. One of them is that it is a cross-sectional
study, and we should keep in mind that the associations between variables are bidirectional,
and adolescents who have greater self-concept show more autonomous motivation, and
it is associated with the basic psychological need satisfaction. Furthermore, this study
would need to be replicated to include the role of the physical education teacher as a trigger
variable. In addition, studies are required to corroborate whether said physical self-concept
is significant for the practice of sports outside the school context, in line with the postulates
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by Vallerand [57], and previous research [58]. This kind of sampling has been intentional
due to accessibility. Future work that addresses this issue should be carried out using
sampling with greater methodological validity, such as random sampling. Finally, the
type of methodological design, of a transversal and correlational nature, prevents any type
of explanation of a causal nature. Longitudinal studies and experimental and/or quasi-
experimental designs should be carried out to check the sequence proposed in this study.

Finally, regarding the indications to work on its promotion, by professionals from
educational institutions, the scientific literature in recent intervention studies [52] indicates
that the work on acceptance of one’s own body during physical education classes is a
fundamental aspect to improve the physical self-concept of young people.

Regarding future prospects, the promotion of intervention programs to improve
physical self-concept is recommended [59,60]. It would be advisable to carry out program-
based interventions to promote physical activity, inside and outside the classroom, to
improve the physical self-concept of the youth, bringing them closer to higher levels of
overall health [61,62].

5. Conclusions

The great importance of physical self-concept of the students was explained thanks
to more autonomous (intrinsic and identified regulation) motivation and higher levels
of basic psychological needs (especially autonomy and competence). This study reflects
the importance of the physical education subject contemplating experiences that work
on the promotion of personal identity and student self-esteem through the improvement
of quality motivation. This is in line with the contribution of physical education to the
three dimensions of sustainable development. It also reflects that satisfaction of the basic
psychological needs may predict an improvement in autonomous motivation, which, in
turn, could predict an improvement in the physical self-concept of the students. The results
of this research suggest the need to promote these types of basic psychological needs in
physical education lessons for a better physical self-concept of the students.
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