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Introduction

Regularly engaging in physical activity (PA) in childhood
is an essential part of students’ physical, psychological,
and social development, and it also protects them against
numerous short- and long-term health problems (Garcia-
Hermoso et al., 2021). Despite this well-known fact,
international reports warn that most students do not meet
the 60 minutes or more of daily moderate-to-vigorous PA
recommended by international organisms (Guthold et al.,
2020), resulting in negative physical, cognitive, and psycho-
social consequences (Rollo et al., 2020). With that in mind,
physical education (PE) offers an exceptional opportunity
to promote students’ participation in meaningful bodily
movement and to equip them with skills, values, and tools that
encourage engaging in PA outside the school setting (SHAPE
America, 2014; Hollis et al., 2017). Physical education
thus helps prevent health, self-esteem, and motor skills
development problems associated with sedentary lifestyles
(Carson et al., 2016).

In that regard, we must further explore the motivational
mechanisms behind the adoption of active habits at young
ages, and specifically in elementary education as this stage
is rarely analyzed through the lens of self-determination
theory (SDT; Ryan & Deci, 2017). With the aim of delving
into this topic, this study examines these relationships within
the context of PE.

Self-Determination Theory

Self-determination theory (SDT) provides an excellent
framework for understanding the motivational processes
involved in engaging in physical activity. With this approach,
how students experience the satisfaction or frustration of their
basic psychological needs (BPNs; autonomy, competence,
and relatedness) is critical to explaining the quality of their
motivation. Autonomous motivation lies at one end of the
continuum, and emerges when an activity is perceived as
pleasing, voluntary, and meaningful. This type of motivation
includes different regulatory styles: intrinsic motivation (due
to the enjoyment it produces), integrated regulation (due
to alignment with own values or identity), and identified
regulation (due to personal value). For example, a student
may actively engage in PE classes because they enjoy the
activities or because they value how the class benefits their
life. This type of motivation is associated with higher levels
of well-being, persistence, and commitment to the activity.
As self-determination diminishes, controlled motivation
rises, in which participation is influenced by external or
internal pressure. This type of motivation includes two main
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regulatory styles: introjected regulation, in which students
are motivated by feelings of guilt, anxiety, or desire for
approval, and external regulation, which involves completing
an activity to obtain rewards or avoid punishment. For
example, a student may participate in class to avoid getting
marked as absent, to get a grade, or out of fear of feeling
guilty if they do not. While this can produce some level of
participation or engagement, this type of motivation tends
to be less stable and beneficial in the long-term. At the other
end of the continuum is amotivation, which is characterized
by a lack of intention, meaning, or value attributed to the
activity. In PE, this is seen in students who do not participate
or who do so passively, believing that their effort is futile or
doubting their ability to successfully complete the activity
(Ryan & Deci, 2017).

According to SDT, the type of motivation that a student
develops is significantly conditioned by the degree to which
the educational setting satisfies or frustrates the three BPNs.
In education, satisfying the need for autonomy refers to
students feeling like they are acting of their own volition
and are the source of their own behavior, acting in line with
their interests, values, or personal goals. On the contrary,
frustration of autonomy occurs when students feel that their
actions are externally controlled and they feel pressured to act a
certain way. Competence satisfaction involves feeling effective
and capable of successfully meeting the challenges of an
activity. This occurs when a student feels they are progressing,
mastering skills, and achieving set goals. On the other hand,
this need is frustrated when students feel ineffective, inept,
or constantly overwhelmed by the difficulty of tasks. Lastly,
relatedness satisfaction refers to feeling connected to, accepted,
and valued by other important individuals such as classmates
and teachers. On the contrary, this need is frustrated when
students feel isolated, rejected, or lacking affectional bonds
or when they do not feel that they belong to the group.

Empirical evidence has shown that satisfaction of BPNs
in PE is positively associated with autonomous motivation
and greater intention to engage in PA during free time (Di
Battista et al., 2019; Grastén et al., 2021). On the other
hand, when these needs are frustrated, forms of controlled
motivation or amotivation tend to arise, which are associated
with lower enjoyment, diminished commitment, and a higher
risk of not engaging in PA (Vansteenkiste et al., 2020;
Vasconcellos et al., 2020). Therefore, since the satisfaction
and frustration of BPNs are not simple opposites but rather
conceptually different constructs, their joint analysis allows
us to better understand the psychological mechanisms that
promote or hinder the adoption of active habits during
childhood (Vansteenkiste et al., 2020).
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Nevertheless, and despite the growing interest around
motivation in the field of PE given its importance in developing
active and healthy lifestyles at a young age, most studies
(Fernandez-Espinola et al., 2021; Gonzalez-Pefio et al., 2025)
have focused on later educational years, such as high school.
As such, very few studies have analyzed simultaneously the
effects of the satisfaction and frustration of these needs on
motivation and the intention to engage in PA in elementary
education (Vasconcellos et al., 2020). Likewise, there is a
lack of research that uses structural equation modeling to
jointly examine the satisfaction and frustration of BPNs,
the different types of motivation (autonomous, controlled,
and amotivation), and their mediating role in the intention
to engage in PA during free time. This gap highlights the
need to delve into how BPNs influence motivation and the
intention to engage in PA in PE.

Figure 1

Satisfaction and Frustration of Basic Psychological Needs and Intention to Engage in Physical Activity in Elementary Education

This Study

Considering the lack of studies that use SDT to analyze
these relations in elementary education, this study aimed
to analyze the relationship between BPNs satisfaction and
frustration and the intention to engage in PA during free
time among elementary school students, exploring the role
of motivation as the mediating variable.

Based on the study objective and in light of the findings
from the meta-analysis by Vasconcellos et al. (2020), we
defined the following hypotheses: (H1) a positive association
between satisfaction of autonomy, competence, and social
relatedness and autonomous motivation, predicting, due to
its mediating role, greater intention to engage in PA; (H2)
a positive association between frustration of autonomy,
competence, and relatedness and controlled motivation and
amotivation, resulting in a lower intention to engage in PA.
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Methodology

Participants

We conducted a cross-sectional study with a descriptive and
correlational approach. A total of 171 elementary school
students from five different schools participated in the
study. They were recruited via convenience sampling. The
exclusion criteria were as follows: students absent on the
day the questionnaire was administered, lack of regular
attendance in PE classes (less than 75% overall), incomplete
questionnaires or with invalid response patterns, and missing
informed consent from the legal guardians.

After eliminating the non-valid data, the final sample
comprised 171 students (Mage= 9.95, SD =1.23; 55%
female), with ages ranging from 8 to 12 years old. In total,
94 were female (M, = 10.12, SD = 1.2) and 77 were male
(Mage =9.73, SD = 1.27), divided into different elementary
school grades (3rd grade = 32; 4th grade = 49; 5th grade =41,
6th grade = 49).

Materials and Instruments

Satisfaction and frustration of basic psychological needs
The satisfaction and frustration of BPNs were measured
using a 5-point Likert scale (1 = “Strongly disagree,”
5 = “Strongly agree”) in its Spanish version adapted to
elementary school education and the PE environment
(Sayavera-Cidoncha et al., 2026). This adaptation to an
elementary school setting is based on previously validated
instruments, such as the Basic Psychological Need
Satisfaction and Frustration Scale (BPNSFS; Haerens et
al., 2015), which was validated in the Spanish setting by
Zamarripa et al. (2020). In the original validation study, the
version adapted to the elementary school setting showed
adequate fit values: x2 (237, n = 336) = 574.53, p < .001;
Comparative Fit Index (CFI) = .98; Tucker Lewis Index
(TLI) = .98; Root Mean Square Error of Approximation
(RMSEA) = .04, (90% CI = .04 — .05). The instrument
comprises 24 items distributed among six sub-scales
(four for every dimension), which evaluate satisfaction
of autonomy (e.g., “...I feel that I can make my own
choices [games, materials, groups, etc.]”), competence
(e.g., “...I feel capable of doing the activities well””), and
relatedness (e.g., ““...I feel like I get along well with my
classmates”), as well as frustration of autonomy (e.g.,
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“..I feel like I am told what to do without asking me”),
competence (e.g., “...I feel like I am bad at the activities”),
and relatedness (e.g., ““...I feel excluded from the group I
want to belong t0”). The scale also presented acceptable
psychometric properties for this study sample. For
satisfaction: x2(51, n = 171) = 64.00, p < .11; CFI = .94;
TLI=.92; RMSEA =.04 (90% CI = .02 — .07), while for
frustration: x2(51, n = 171) = 76.44, p < .001; CFI = .93;
TLI=.91; RMSEA =.05 (90% CI = .03 — .08). In addition,
the reliability coefficients estimated via McDonald’s omega
(w) presented adequate values. For satisfaction, we obtained
the following values: autonomy (w = .70), competence
(w = .60), and relatedness (w = .73). For frustration, the
values were as follows: autonomy (w = .72), competence
(w =.70), and relatedness (w =.71).

Motivation in PE classes
Student motivation in PE class was measured via the Physical
Education Motivation Questionnaire adapted for elementary
education (CMEF; Leo et al., 2016). Completing the sentence
“I participate in PE classes...,” the scale includes 20 items,
four for each type of motivational regulation, with the
exception of introjected, evaluating intrinsic regulation (e.g.,
“...because Physical Education is fun”), identified regulation
(e.g., “...because I can learn skills that I might use in other
areas of my life”), introjected regulation, (e.g., “...because
I feel bad about myself if I skip class”), external regulation
(e.g., “...because it is expected of me by my teacher and
classmates”), and amotivation (e.g., “...but I actually feel like
I am wasting my time in this class”). Based on the approaches
in SDT and previous research on PE (Haerens et al., 2015),
we calculated composite scores for autonomous motivation
(averaging intrinsic motivation and identified regulation) and
controlled motivation (averaging introjected and external
regulation) to simplify the analysis. Responses were logged
using a 5-point Likert scale (1 = “Strongly disagree,”
5 =“Strongly agree”). In this study, the confirmatory factor
analysis (CFA) showed an acceptable fit for the three factor
model: x*(132, n = 171) = 198.75, p < .001, CFI = .95;
TLI=.94; RMSEA = .05, 90% CI = .04 —.07). The reliability
coefficients obtained via McDonald’s omega were adequate
for autonomous motivation (w = .82), controlled motivation
(w = .81), and amotivation (w = .60).

Intention to engage in PA

Student intention to engage in PA was measured using
three items (e.g., “In the coming weeks I intend to do sports
or play in the afternoons”) from the Theory of Planned
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Behavior Questionnaire (Hagger et al., 2009). Responses
were logged using a 7-point Likert scale (1 = “Strongly
disagree,” 7 = “Strongly agree”). The CFA conducted in this
study indicated an adequate fit for a single factor model:
xX*(2,n=171) =9.63, p < .001, CFI = .98; TLI = .98;
RMSEA = .04, 90% CI = .01 — .05). McDonald’s omega
coefficient indicated adequate reliability (w = .68).

Procedure

Before starting the study, the principal investigator
contacted the school leadership teams to inform them
about the aim of the research and to request collaboration.
The family members or legal guardians were then asked to
sign an informed consent form authorizing their children’s
participation. The students themselves also filled out a
written informed consent form. The questionnaires were
administered collectively during classroom hours, taking
approximately 25 minutes of class time. The PE teachers
were not present in the classroom when the questionnaires
were completed to minimize potential bias or influence
in the students’ responses. This study was conducted in
accordance with the ethical principles of the Declaration
of Helsinki and received approval from the University of
Extremadura ethics committee (Ref.: 240/2024).

Data Analysis

In the preliminary analyses, we calculated the descriptive
statistics (mean and standard deviation), composite
reliability (McDonald’s omega coefficient, w), and latent
correlations, among other variables. The available sample
size (n =171) was deemed adequate to estimate structural
equation models with a moderate number of latent variables,
guaranteeing the stability and reliability of the estimated
parameters (Wang & Wang, 2012). For the primary
analyses, we estimated a structural equation model using
the weighted least squares mean and variance (WLSMV)
adjusted estimator, which is adequate for ordinal Likert-
like data and robust to non-normality (Muthén & Muthén,
2017). To estimate the indirect effects, we used a bootstrap
procedure with 5,000 resamples, from which we obtained
95% confidence intervals based on the percentile method,
due to its greater robustness against potential deviations
in normality in the distribution of the indirect effects. In
addition, we evaluated reliability using McDonald’s omega
coefficient (w), interpreted according to psychometric
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recommendations that consider values between .60 and
.70 as acceptable in short and multidimensional scales,
particularly in children (Loewenthal & Lewis, 2020;
Cicchetti, 1994; Hernaez, 2015). The predictive relationship
of satisfaction and frustration of autonomy, competence, and
relatedness with motivation (autonomous, controlled, and
amotivation) and intention to engage in PA was analyzed
using a two-step model proposed by Kline (2011). The
first step examined the measurement model, including the
relationships between all the latent variables. The second
step evaluated the hypothesized structural relationships. The
model fit was evaluated via the following indices: CFI and
TLI values over .90 indicate a good fit, while values over
.95 reflect an excellent fit. For the RMSEA, values < .08
were interpreted as adequate and < .06 as excellent (Marsh
et al., 2004). The analysis was conducted using IBM SPSS
(version 25.0) and Mplus (version 8.0) statistics software.

Results

Preliminary Results

The results presented in Table 1 show the descriptive
statistics, the composite reliability, and the latent
correlations between the analyzed variables. Likewise, the
differences according to sex and school grade, respectively,
can be seen in Tables 1 and 2. In terms of BPNs, the mean
scores for satisfaction of autonomy, competence, and
relatedness were above the midpoint of the scale, while
the mean scores for frustration of said needs were situated
below said value. In terms of the types of motivation,
autonomous motivation presented a very high mean value,
while both controlled motivation and amotivation presented
means below the midpoint of the scale. Likewise, the mean
for intention to engage in PA was considerably higher
than the midpoint. The correlations between satisfaction
of autonomy (r = .28, p < .05), competence (r = .71,
p <.01), and relatedness (r = .55, p < .01) with autonomous
motivation were positive and significant. Similarly, each
of the BPNs showed positive and significant correlations
with the intention to engage in PA (r = .31, .44 and .46;
p < .05, respectively). On the other hand, competence
frustration was significantly and negatively correlated with
controlled motivation (r =—.24; p < .05), while relatedness
frustration (r = .19; p < .05) was positively associated. As
for amotivation, a significant and positive correlation was
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observed with frustration of autonomy (r = .43; p < .01),
competence (r = .36; p < .01), and relatedness (r = .38;
p <.01). Lastly, frustration of autonomy (r =-.26; p < .01),
competence (r =—.37; p <.01), and relatedness (r = —.23;
p < .01) were significantly and negatively associated with
the intention to engage in PA.

Table 1

Satisfaction and Frustration of Basic Psychological Needs and Intention to Engage in Physical Activity in Elementary Education

Primary Results

While some of the direct effects were not significant, the
hypothesized models presented good fit indices in terms
of the observed data: x?/df = 1.31, p < .001; CFI = .90;
TLI = .90; RMSEA = .04 (90% CI = .03 — .05). All the
direct effects are presented in Table 2.

Descriptive analysis, composite reliability, and latent correlations between the study variables

Variables M (SD) w 1 2 3 4 5 6 7 8 9 10 11 12
1. Sex 4.17 (0.54) - .16* -0.01 -06 -02 .16* .09 .09 -16* -12 .05 -25"
2. Grade 4.41 (0.53) - -13 -28"™ -43* .15* -22* 26" -42* -32" -04 -25"
3. Autonomy satisfaction 4.59(0.40) .70 - .36 .44 58 -22* -24* 28 -14 -27* 31*
4. Competence satisfaction 1.84 (0.56) .60 - .38*  -.32* .65 —42* 71 29 -25 .44*
5. Relatedness satisfaction 1.66 (0.57) .73 - =277 =39 - 79 55 13 -22* .46™
6. Autonomy frustration 1.67 (0.55) .72 - 40 39 -39 11 43" -26*
7. Competence frustration 4.41(0.48) .70 - B7 —49* -24* 36" -.37*
8. Relatedness frustration 2.87 (1.04) .71 - —43* 19 .38 -23*
9. Autonomous motivation 1.26 (0.36) .82 - 27 —.49* 57
10. Controlled motivation 6.33 (0.72) .81 - 33 11
11. Amotivation 28.8% (15) .60 - =43
12. Physical activity intent 28.8% (15) .68 -

Note: The correlations were significant at levels where p < .05* and p < .01**. Pearson correlations are shown, with the exception of the
variable grade, for which Spearman’s rank correlation coefficient was used.

EZ:; szects of the satisfaction and frustration of BPNs on student motivation and intention to engage in PA
B SE P 95% BCBCI
Direct effects on autonomous motivation
Autonomy satisfaction .06 .08 44 (-07, .20)
Competence satisfaction 61 .07 <.001 (.48, .74)
Relatedness satisfaction .25*% .09 .01 (.10, .40)
Direct effects on controlled motivation
Autonomy frustration .34 .10 .01 (.17, .51)
Competence frustration -41** 1 <.001 (~.58, -.24)
Relatedness frustration -.08 11 .45 (-.26, .10)
Direct effects on amotivation
Autonomy frustration .30* 12 .01 (-11, .50)
Competence frustration .28* .13 .03 (-06, .50)
Relatedness frustration .10 12 .40 (-.10, .31)
Direct effects on the intent to engage in PA
Autonomous motivation 51 .09 <.001 (-36, .66)
Controlled motivation .02 .10 .78 (-.13, .19)
Amotivation -.23* 1 .03 (-.41,-.05)

Note: B = standardized beta coefficient; SE = standard error; 95% BCBCI = bias-corrected bootstrap confidence interval. *p < .05,

“p < .01.
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Figure 2 shows the direct effects of the satisfaction and
frustration of the BPNs autonomy, competence, and relatedness,
as well as the types of motivation for the intention to engage in
PA. Competence and relatedness satisfaction were significantly
and positively related to autonomous motivation. Autonomy

Figure 2

Satisfaction and Frustration of Basic Psychological Needs and Intention to Engage in Physical Activity in Elementary Education

frustration was positively associated with controlled motivation
and amotivation. Competence frustration was negatively related
to controlled motivation and positively related to amotivation.
Lastly, the intention to engage in PA was positively predicted
by autonomous motivation and negatively by amotivation.

Structural Equation Model that shows the direct effects between satisfaction and frustration of BPNSs, the different types of motivation,

and intention to engage in PA
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Table 3 presents the indirect effects of the satisfaction
and frustration of the needs for autonomy, competence,
and relatedness on the intention to engage in PA, mediated
by autonomous motivation, controlled motivation, and
amotivation. In particular, competence and relatedness

Table 3

Satisfaction and Frustration of Basic Psychological Needs and Intention to Engage in Physical Activity in Elementary Education

satisfaction presented a positive indirect effect on intention
to engage in PA through autonomous motivation. In
contrast, autonomy frustration presented a negative
indirect effect on intention to engage in PA, mediated
by amotivation.

Indirect effects of the satisfaction and frustration of BPNs on student motivation and intention to engage in PA

B SE P 95% BCBCI

Indirect effects of satisfaction of autonomy in PA intention

Total indirect effect .03 .04 .45 (-.04, .10)

Specific indirect effect via autonomous motivation .03 .04 .45 (-.04, .10)
Indirect effects of satisfaction of competence in PA intention

Total indirect effect 31+ .06 <.001 (.20, .42)

Specific indirect effect via autonomous motivation 31 .06 <.001 (.20, .42)
Indirect effects of satisfaction of relatedness in PA intention

Total indirect effect 13 .05 .01 (.04, .21)

Specific indirect effect via autonomous motivation A3 .05 .01 (.04, .21)
Indirect effects of frustration of autonomy in PA intention

Total indirect effect -.06 .04 11 (-.13,.01)

Specific indirect effect via controlled motivation .01 .03 .78 (-.04, .06)

Specific indirect effect via amotivation -.07t .04 .08 (-.14,-.01)
Indirect effects of frustration of competence in PA intention

Total indirect effect -.07 .07 .28 (-19, .04)

Specific indirect effect via controlled motivation -.01 .04 .78 (-.08, .05)

Specific indirect effect via amotivation -.06 .04 13 (-.13,.01)
Indirect effects of frustration of relatedness in PA intention

Total indirect effect -.02 .03 43 (-.08, .03)

Specific indirect effect via controlled motivation -.01 .01 .79 (-.01,.01)

Specific indirect effect via amotivation -.02 .03 44 (-.07,.02)

Note: B = standardized beta coefficient; SE = standard error; 95% BCBCI = bias-corrected bootstrap confidence interval

*p < 05, *p < 01, 'p > 05 but the 95% BCBCI does not contain 0.

Discussion
The aim of this study was to analyze the effects of BPNs
satisfaction and frustration on the intention to engage in PA
in elementary school students, exploring the mediating role
of motivation according to SDT (Ryan & Deci, 2017). The
main findings were: 1) satisfaction of the competence and
relatedness needs was positively and indirectly related to the
intention to engage in PA through autonomous motivation;
2) autonomy frustration was negatively and indirectly related
to intention to engage in PA through amotivation; and 3)
competence frustration was negatively related to controlled

motivation, which did not present a significant influence on
student intention to engage in PA.

First, the fact that competence and relatedness satisfaction
were positively and indirectly related to the intention to
engage in PA through autonomous motivation partially
supports the first hypothesis, highlighting the key role of these
BPNs in developing motivation that is more self-determined
and that has adaptive consequences in PE (Vasconcellos et
al., 2020). By creating feelings of efficacy and mastery of
skills, the perception of competence encourages personal
interests, regulates behavior in a more internal manner, and
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reinforces self-confidence and personal commitment (Ryan
& Deci, 2017). This pattern has been confirmed in studies
that identified competence as one of the needs that is most
directly associated with students’ intention to engage in
PA (Fernandez-Espinola et al., 2020). Specifically, in our
study, competence emerged as the primary predictor of
motivational quality in PE, a similar pattern to that reported
by Vasconcellos et al. (2020) in their meta-analysis conducted
in high school students.

In that case, feeling connected to others, particularly to
a group of equals or to the teacher, contributes to creating
positive affectional bonds with PA and developing an active
identity (Leo et al., 2020). In elementary school, where
social and emotional development is particularly important,
these dimensions are especially relevant. The literature has
shown that a positive relationship environment can promote
enjoyment and the feeling of belonging, which in turn
positively influences the intention to continue engaging in
PA (Trigueros et al., 2019a). This pattern is also in line with
that set forth in the trans-contextual model (Hagger et al.,
2003), which highlights the role of autonomous motivation
in transferring behavior intention to leisure time contexts.

Second, autonomy frustration is negatively and indirectly
associated with the intention to engage in PA through
increased amotivation, which supports our second hypothesis.
This result is consistent with previous studies (Haerens et
al., 2015; Vansteenkiste & Ryan, 2013), which indicate
that educational settings that are overly controlling or that
offer little participation may stir up feelings of pressure,
obligation, or lack of freedom in students, thereby limiting
their feeling of personal choice and causing less adaptive
forms of regulation. In elementary school, when students are
developing their self-concept and decision-making abilities,
perceiving activities as imposed upon them or overly directed
could cause disinterest, feelings of obligation, or rejection,
thus diminishing autonomous motivation and increasing
amotivation, in turn hindering the adoption of long-term
behaviors and compromising future intention to engage in PA
(Assor et al., 2005). This negative pattern has been associated
with controlling teaching styles that limit involvement in
PE (Trigueros et al., 2019b) and, according to the trans-
contextual model, these frustrating experiences hinder
motivational internalization and the transfer of intention to
extracurricular activity (Ntovolis et al., 2015).

Third, and unexpectedly, competence frustration was
negatively associated with controlled motivation. Contrary
to our expectations, as we had hypothesized that this
frustration would promote less self-determined forms of
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motivation, the findings suggest that students who perceive
themselves as incompetent not only fail to develop greater
autonomous motivation, but also fail to respond to external
incentives. Though counterintuitive, this interpretation could
be explained by the concept of “behavioral withdrawal” in
SDT (Bartholomew et al., 2011), according to which extreme
frustration of competence may lead students to experience
emotions such as frustration, shame, or low self-esteem,
possibly resulting in fully disconnecting from PA completely.
Thus, feeling incapable may result in emotional overwhelm
and disconnection, even when receiving rewards or praise
(Franco et al., 2021), this being particularly relevant in
elementary school, where self-regulatory mechanisms are
only just emerging and repeated experiences of inefficacy
could result in avoiding PA (Ntoumanis et al., 2021). This
pattern has also been described in motivational profiles
with elevated frustration, characterized by low levels of
both autonomous motivation and controlled motivation
(Warburton et al., 2020).

Lastly, neither autonomy satisfaction nor relatedness
frustration were significantly associated with the intention
to engage in PA. These results do not align with previous
studies (Leyton-Roman et al., 2020), where BPNs satisfaction
predicted more autonomous motivation, which consequently
promoted increased engagement in PA among students. Our
hypothesis posits that, in elementary school, decision-making
processes and social experiences may be contextual. In other
words, children tend to follow norms and respond to social
signals within the classroom without necessarily internalizing
these experiences as motivations to engage in PA outside
the educational setting (Chen et al., 2021; Reeve & Cheon,
2021). This hypothesis, as well as the results obtained by
Manzano-Sanchez (2023), who showed that elementary
school students already exhibit a more self-determined
motivational profile towards PA compared to high school
students, could contribute to explaining the discrepancies
found in comparison to prior research. In terms of relatedness
frustration, our hypothesis suggests that its lack of association
with intention to engage in PA could be due to the weight
of the teacher’s role in this educational stage, since teachers
that provide emotional support and promote cooperative
dynamics may soften negative experiences between equals
and promote safe and motivating environments (Moreno-
Murcia et al., 2024; Trigueros et al., 2019a). What’s more,
the inherently playful and cooperative nature of PE may
dilute the influence of negative social experiences by creating
recurring opportunities to develop interpersonal relationships
(Aracil-Alcocer & Alonso-Villodre, 2024).
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Practical Applications

The results of this study, in line with those proposed in
SDT, provide important implications for improving student
motivation in PE classes during the elementary education
years. Firstly, they highlight the need to design activities
adapted to students’ perceived competence level and offer
individualized feedback targeted at progression and mastery
of skills while avoiding social comparisons or focusing on end
results, which could produce frustration and disengagement
(Reeve et al., 2014). Likewise, encouraging positive social
relationships through cooperative dynamics, group activities,
and an emotionally safe environment reinforces students’
feelings of belonging and connection (Fierro-Suero et al.,
2024). In addition to promoting teaching behaviors that
are supportive of BPNgs, it is crucial to avoid practices that
negatively impact motivation, such as excessively controlling
styles, which can frustrate autonomy and competence and
cause amotivation or rejection towards engaging in PA
(Haerens et al., 2015). Therefore, training teachers in
SDT-aligned motivational strategies is essential to creating
inclusive, emotionally-sensitive environments aimed at
developing sustainable active habits from a young age.

Study Limitations and Future Perspectives

Despite the contributions of this study, it presents some
limitations and potential future lines of research that are
important to highlight. First, the cross-sectional design
prevents us from establishing causal relationships between
the analyzed variables, so longitudinal or quasi-experimental
studies could be useful to confirm the directionality of the
relationships. Second, though our sample included students
from 3rd to 6th grade from five different elementary schools,
the small sample size limits our ability to generalize the
results, so we recommend replicating the study with larger
sample sizes. Third, the exclusive use of self-reporting
questionnaires could be subject to social-desirability bias;
supplementing this methodology with other qualitative
processes, such as focus groups, could provide a more in-
depth understanding of the topic at hand. Likewise, this study
evaluated the intention to engage in PA, but not actual behavior.
Future research should consider including direct or objective
measures of PA that allows for a comparison of these results.
Lastly, some dimensions of the instruments used showed
relatively low omega values (such as competence satisfaction,
amotivation, and the intention to engage in PA). However,
these omega values can be deemed acceptable in short
scales, multidimensional instruments, or studies in children,
which tend to present a higher degree of response variability
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(Loewenthal & Lewis, 2020; Cicchetti, 1994; Hernaez, 2015).
From a contemporary perspective, reliability is not considered
a dichotomous criterion based on strict cut-off points but rather
a continuum in which what matters is providing sufficient
evidence to support the internal consistency of the instrument.
Consequently, the results provide sufficient evidence of the
instruments’ internal consistency for the purposes of this
study. Future research could continue to optimize and validate
these instruments in elementary education to improve their
psychometric precision.

Conclusion

Collectively, the results allowed us to identify two different
motivational trajectories in this group of elementary school
students. On the one hand, competence and relatedness
satisfaction are linked to more self-determined motivation,
which encourages the intention to engage in PA outside
the school environment. On the other hand, frustration
of autonomy and competence are associated with higher
amotivation, limiting students from adopting an active lifestyle.

These findings reinforce the importance of creating
educational settings that promote the satisfaction of BPNs
from an early age, as seen in SDT, thereby promoting more
adaptive motivational processes that translate into better
adherence to PA and the ongoing benefits to the students’
physical and emotional well-being. It also emphasizes the
need to train teachers in teaching strategies that are aligned
with the principles of more self-determined motivation to
promote the all-around well-being of students and to help
consolidate active and healthy lifestyles in the long-term.
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