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This study aims to test the longitudinal and reciprocal associations between autonomous and controlled moti-
vation with physical activity (PA) behavior in children. These relationships were also inspected separately be-
tween boys and girls. A three-wave longitudinal study involving 502 children from primary school aged 9-11
years (Mgge = 11.12; SD = 1.19; 160 boys [Mgg = 10.53; SD = .53] and 131 girls [Mgge = 10.49; SD = .53]),
taking measures of each variable at three different times during nine months, was employed. Results indicated
that boys’ and girls’ autonomous motivation was positively associated with higher PA behaviors over time.
Furthermore, boys’ and girls’ controlled motivation was positively related with PA only at Time 2 (T2); however,
it was negatively related only in girls at Time 3 (T3). Also, higher PA behaviors perceived by boys and girls at
Time 1 (T1) showed a positive relationship with autonomous motivation at T2, as well as PA (only perceived
with boys) at T2 and autonomous motivation at T3. Only PA at T1 showed a positive and significant relationship
with controlled motivation at T2 in boys. To conclude, children who are autonomously motivated tend to sustain
their participation in PA longitudinally, and vice versa; those children motivated by controlled factors are

promoted to exhibit diminished interest in such activities over time.

1. Introduction

Physical activity (PA) is associated with numerous physical, psy-
chosocial, and cognitive benefits in children and adolescents
(Garcia-Hermoso et al., 2021; World Health Organization, 2020). To
achieve these benefits, the World Health Organization (Bull et al., 2020)
recommends that children and adolescents, aged 5-17 years, should
engage in at least 60 min per day of moderate-to-vigorous PA (Bull et al.,
2020). However, the most recent global prevalence report showed that
78 % of boys and 85 % of girls were insufficiently physically active
(Guthold et al., 2020). Specifically, European children and adolescents
spend 65-70 % of their school hours being sedentary (Verloigne et al.,
2016) and between 65 and 80 % in the case of Spain (Grao-Cruces et al.,
2020). Consequently, PA promotion among children and adolescents has
become a priority for Public Administrations (World Health Organiza-
tion, 2020).

Motivation has been consistently identified as an important correlate
and determinant of PA behavior in youth people (Owen et al., 2014). To
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understand PA behaviors, Self-Determination Theory (SDT: Deci &
Ryan, 2000; Ryan & Deci, 2017) is a prominent psychological theory for
studying motivation. SDT distinguishes between autonomous and
controlled motivation from amotivation (i.e., the absence of motiva-
tion). Rather than focusing on the amount of motivation, SDT empha-
sizes the importance of its type, as different forms of motivation lead to
different behavioral outcomes. The importance of considering the role of
autonomous and controlled motivation in explaining PA behavior has
become a prominent research focus over the past years. Cross-sectional
studies have showed consistent and positive relationships between
autonomous motivation and PA, albeit they revealed unclear and
short-term associations from controlled motivation with PA behavior
and ignored the potential reciprocal effects of PA behavior on motiva-
tion itself (Owen et al., 2014). Thus, there is a need for longitudinal
research to shed light not only on the interplays between autonomous
and controlled motivation and PA behavior, but also on the reciprocal
effects that PA may have on motivation. This information could be of
great value, as it could contribute to promoting PA in children.
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Therefore, the present study based on SDT aims to analyze the possible
reciprocal relationship between autonomous and controlled motivation
and PA behavior over time.

1.1. A self-determined lens for motivation

SDT (Deci & Ryan, 2000; Ryan & Deci, 2017) is a macro-theory that
outlines a wide structure for studying motivation, which has often been
used to gain a deeper insight into the reasons underlying human
behavior, including the reasons young people engage in PA. SDT dis-
tinguishes between autonomous and controlled motivation and amoti-
vation (i.e., the absence of motivation (Deci & Ryan, 2000; Ryan & Deci,
2017). Rather than focusing on how much motivation an individual has,
SDT emphasizes the type of motivation, as different forms lead to
different behavioral outcomes. Given their distinct nature, autonomous
motivation is driven by intrinsic enjoyment and personal values, while
controlled motivation relies on external pressures and contingencies.
Autonomous motivation involves the regulation of behavior through
experiences of enjoyment, curiosity, and search for new optimal hori-
zons (intrinsic motivation), its alignment with the person’s system of
needs, values and goals (integrated regulation), as well as the endorse-
ment of personal value, and the recognition of the benefits that the
behavior itself brings (i.e., identified regulation). Controlled motivation,
in contrast, involves the regulation of behavior through experiences
driven both by self-imposed pressures and demands to gain self-esteem,
or to prevent feelings of shame and guilt (introjected regulation), and by
social pressures and external demands, either to obtain rewards or to
avoid punishments (external regulation).

1.2. Relationships between motivation and PA

Previous SDT-based research has shown that the reasons people
engage in a behavior are crucial for its initiation and maintenance over
time. In the PA context, Owen et al.’s (2014) systematic review and
meta-analysis research revealed cross-sectional, consistent relationships
between children’s and adolescents’ motivational forms for PA and their
PA behavior depending on the type of motivation (autonomous or
controlled motivation). More particularly, there was a positive and
moderate association between autonomous motivation and PA, while
some studies have suggested thwart the relationship between controlled
motivation and PA may be more complex and context dependent. Owen
et al. (2014) found that introjected regulation was positively related to
PA, whereas external regulation was not significantly associated with PA
behavior. However, Costa et al. (2021) reported that controlled moti-
vation was positively related to PA negative affect but did not examine
direct associations with PA behavior. These findings highlight the need
for further investigation into the differential roles of introjected and
external regulation in PA engagement over time.

Although Owen et al.’s (2014) study gathered solid evidence on the
cross-sectional relationships between autonomous and controlled
motivation for PA with PA behavior in children and adolescents, there is
need to shed more light on the longitudinal interplays between different
forms of motivations and PA in children because motivational and
behavioral dynamics tend to fluctuate over time (Ryan & Deci, 2017).
Given the mixed evidence on the role of controlled motivation, it is
essential to examine whether its effects on PA behavior vary by regu-
lation type and over time. To our knowledge, few longitudinal studies
have explored this, and their findings remain inconsistent regarding the
influence of autonomous and controlled motivation on PA over time.
Gonzalez-Cutre et al. (2014) and Koka et al. (2019) observed that ado-
lescents’ autonomous, relative to controlled, motivation for PA at Time
1 was positively associated with their PA at Time 2, whereas Hagger
et al. (2009) showed that autonomous, relative to controlled, motivation
for PA at Time 1 was unrelated to PA at Time 2. These longitudinal
studies focused on adolescents and they did not consider the potential
reciprocal effects from PA behavior to each motivational form, and
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operationalized motivation using the relative autonomy index (i.e., a
composite score that reflects the balance between controlled and
autonomous motivation, with higher values indicating that a person’s
behavior is guided more by self-determined reasons than by external
pressures), which made it impossible to examine the differential impact
of autonomous and controlled motivation. In addition, sex differences
emerge as a need for analysis in the relationship between motivation and
PA. Previous SDT-grounded research, including evidence synthesized in
Owen et al. (2014), has suggested that boys and girls may engage in PA
for qualitatively different motivational reasons. Particularly, boys tend
to exhibit higher levels of autonomous motivation (i.e., intrinsic moti-
vation, integrated regulation and identified regulation) than girls when
engaging in PA behaviors (De Meester, Aelterman, Cardon, De Bour-
deaudhuij, & Haerens, 2014; Renninger et al., 2022; Romero-Parra
et al., 2023). Conversely, girls are more likely than boys to show higher
levels of controlled motivation (i.e., introjected regulation and external
regulation) for PA (De Meester, Aelterman, Cardon, De Bourdeaudhuij,
& Haerens, 2014; Renninger et al., 2022; Romero-Parra et al., 2023).
Although previous research has demonstrated these motivational dif-
ferences, it remains unclear whether they translate into distinct longi-
tudinal relationships with PA behaviors. Given that SDT posits that the
relationship between motivation and behavior is influenced by both
contextual and individual factors, it is plausible that gender may act as a
moderating factor in these associations. In addition, previous studies
have found that while girls tend to report lower levels of autonomous
motivation, they may maintain PA engagement due to social norms,
external pressures, or body image concerns (Romero-Parra et al., 2023).
In contrast, boys are more likely to engage in PA based on perceived
competence and enjoyment (De Meester et al., 2014). These findings
suggest that although overall levels of PA may appear similar, the un-
derlying motivational mechanisms driving participation may differ be-
tween genders.

To our knowledge, no previous studies have examined sex differ-
ences in the relationships between autonomous and controlled motiva-
tion with PA over time. To fill this gap, the present study also conducted
a multi-group analysis to test whether gender moderates these re-
lationships formally. This information may be of great interest to
coaches, teachers, parents, and legal guardians for future motivational
interventions aimed at promoting PA in children. Knowing what moti-
vates boys and girls to be physically active may help to design and
implement more effective strategies to motivate both boys and girls to
remain physically active in the future. Therefore, the present study seeks
to expand the previous knowledge by analyzing the longitudinal re-
lationships between the distinguishable nature of the high quantity of
motivation for PA and PA behavior in school-aged children, considering
the role of children’s sex.

1.3. The present study

The aims of the present study were: 1) to examine the longitudinal
relationships between children’ autonomous and controlled motivation
with their PA behavior over time; 2) to explore the potential reciprocal
association from PA behavior to autonomous and controlled motivation
over time; and 3) to analyze whether all these relationships are different
between boys and girls. Following previous SDT-based literature, the
first hypothesis posits that autonomous motivation would be positively
related to PA behaviors (Owen et al., 2014; Ryan & Deci, 2017, 2019).
However, the relationship between controlled motivation and PA be-
haviors remains less clear. While some studies suggest that introjected
regulation may contribute positively to PA (Owen et al., 2014), others
indicate that external regulation may not be significantly related to PA
affect (Costa et al., 2021). Nevertheless, longitudinal findings provide
additional support for a potential positive association between
controlled motivation and PA behaviors. For instance, introjected
regulation has been positively correlated with PA over time
(Gonzalez-Cutre et al., 2014; Koka et al., 2019; Yli-Piipari et al., 2009),
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and external regulation has shown positive associations with intentions
to exercise and leisure-time PA (Taylor et al., 2010; Yli-Piipari et al.,
2009). Based on this body of evidence, we hypothesize that controlled
motivation will be positively associated with PA behaviors over time.
Furthermore, according to the second objective and given the lack of
prior evidence, no hypothesis could be made for the second objective
(Taylor, 2017). For the third objective, it is hypothesized that differ-
ences in the types of motivation between boys and girls will influence
their PA behavior differently. Particularly in girls, controlled motivation
may not have a negative impact on PA, as some external concerns (such
as those related to body image or weight) may be internalized and reflect
more autonomous motives in certain cases (Romero-Parra et al., 2023).
Conversely, in boys, autonomous motivation is expected to have a
stronger and more positive effect on PA levels, as it is more closely
related to the perception of competence and enjoyment in the sports
domain (De Meester et al., 2014).

2. Method
2.1. Participants

A three-wave longitudinal design and convenience sample were
carried out in four primary schools located in ([omitted for blind re-
view]). Three evaluations were conducted at three different times be-
tween February and October 2022 (separately 3 months at least each
other): Time 1 in February, Time 2 in June, and Time 3 in October.
During their fourth and fifth years of primary school, a total of 291
children aged 9-11 years (Mgge = 10.50; SD = .58; which 160 boys [Mg
=10.53; SD = .53] and 131 girls [Mgge = 10.49; SD = .53]) participated
in this study. Specifically, the Time 1 included 278 children (Mgg =
10.51 years, SD = .53; 154 boys and 124 girls). The time 2 involved 266
children (Mgg = 10.50 years, SD = .53; 148 boys and 118 girls). The
time 3 included 266 children (Mgg = 10.50 years, SD = .53; 148 boys
and 118 girls). Class sizes ranged from 11 to 26 children per group.
Children were included if they met the established inclusion criteria: 1)
belonging to primary education; 2) completing in full the questionnaires
on motivation for PA and PA at Time 1, Time 2, and Time 3, ensuring
valid responses.

2.2. Measures

2.2.1. Autonomous and controlled motivation for PA

The Spanish version of the Behavioral Regulation Exercise Ques-
tionnaire (BREQ-3), adapted and validated in the Spanish PA context
(Gonzalez-Cutre & Sicilia, 2010), was used to assess autonomous and
controlled motivation for PA. It starts with a stem phrase: “I participate
in PA ...”, and followed by 19 items that measure intrinsic motivation (e.
g., “... because I think the exercise is fun”), integrated regulation (e.g.,
“... because I consider exercise a fundamental part of who I am), iden-
tified regulation (e.g., “... because I value the benefits of exercise”),
introjected regulation (e.g., “... because I feel guilty when I don’t
practice”), and external regulation (e.g., “... because other people say I
should”). Items were rated on a 5-point Likert scale ranging from
0 (“Strongly disagree”) to 4 (“Strongly agree™). Consistent with Van-
steenkiste et al. (2010), a composite score for autonomous motivation
was calculated by averaging intrinsic motivation, integrated regulation
and identified regulation. Similarly, a composite score for controlled
motivation was calculated by averaging introjected and external regu-
lation. In this research, the hierarchical two-factor correlated model
obtained a good fit: y2(df = 151) = 298.23, p < .001; comparative fit
index (CFI) = .95; Tucker-Lewis index (TLI) = .94; standardized root
mean square residual (SRMR) = .07; root mean square error of
approximation (RMSEA) = .04 (.04-.05). Furthermore, reliability ana-
lyses showed adequate internal consistency values for Omega at all three
measures (see Table 2).
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2.2.2. PA behaviors

PA behaviors were assessed using the Spanish version of the PA
Questionnaire for Children (PAQ-C; Benitez-Porres et al., 2016). The
PAQ-C has been shown to be a valid (r = .30-.40, Marasso et al., 2021)
and reliable (w = .76 and Intraclass Correlation Coefficient [ICC] = .96)
measure to assess PA behavior in Spanish children (Manchola-Gonzalez
et al., 2017). In the present study, reliability analyses were performed
showing adequate values of internal consistency in Omega at all three
measures (see Table 2). The PAQ-C comprises nine questions that assess
the frequency of participation in physical activities in the last 7 days at
different moments, including during Physical Education (PE) lessons,
during school breaks, during lunchtime, after school, evenings, and
weekends. Each answer is scored on a 5-point scale ranging from 1 to 5.
The PA score was measured as the average value of all responses.
Therefore, higher scores indicate higher PA levels.

2.3. Procedure

APA ethical standards (i.e., consent, confidentiality, and anonymity
of responses) and the Declaration of Helsinki were followed and con-
ducted in this study. Also, this research was approved by the Ethics
Committee of the main author’s University prior to the commencement
of data collection ([omitted for blind review]). The research team con-
tacted the PE teachers at each school. Also, a letter of consent was
designed for the parents or legal guardians of the children, who had to
return it signed to authorize the collaboration in the study. After
approval, responses were obtained at the middle of the academic year
(February; Time 1), at the end of the academic year (June; Time 2), and
the follow-up was assessed after the first month of the next academic
year (October; Time 3). The participating children filled the question-
naires individually, during PE classes, with the help of a supervisor (time
between 20 and 22 min). Therefore, questionnaires were matched over
time using a coding system to protect confidentiality. The same pro-
cedures were followed with all teams and time points to ensure the
players were familiar with data collection.

2.4. Data analyses

All statistical analyses were performed using Mplus version 7.3
(Muthén & Muthén, 1998-2017). Prior to the main analyses, longitudi-
nal invariance tests were conducted following the methodological pro-
posal by Milfont and Fischer (2010) that inspects the tenability of
configural invariance (i.e., no equality constraints), weak invariance (i.
e., equality constraints in items’ factor loading, simultaneously). strong
invariance (i.e., equality constraints in items’ factor loading and inter-
cept, simultaneously), and strict invariance (i.e., equality constraints in
items’ factor loading, intercept and error variance, simultaneously). In
addition to these four progressively constrained models, structural
weight invariance (i.e., equality constraints in items’ factor loading,
intercept and error variance, and structural weights, simultaneously),
and structural residual invariance (i.e., equality constraints in items’
factor loading, intercept and error variance, structural weights, and
structural error variance, simultaneously) were examined for the hier-
archical two-factor model for autonomous and controlled motivation
(Milfont & Fischer, 2010). The invariance assumption was evaluated
based on differences of up to .010 in CFI and as high as .015 in RMSEA
among each pair of increasingly constrained models (Milfont & Fischer,
2010). Moreover, to decide whether we needed to include any covariate
in the model, a MANOVA test was conducted to explore differences in
the sex-based study variables. Furthermore, a multi-group analysis was
performed to assess gender invariance of the target paths comprising the
model. Specifically, a configural model (i.e., free constraints) and a
constrained model (i.e., with constraints applied to all paths) were
compared. For model comparisons, the same criteria regarding changes
in CFI and RMSEA outlined above were applied. McDonald’s omega
reliability coefficient was computed for every target variable and
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intra-class correlation coefficient (ICC) was additionally calculated to
determine the hierarchical nature of data at the classroom level.

On the other hand, descriptive statistics (i.e., means and standard
deviations), and correlations were estimated for all study variables. To
test the longitudinal relationships between autonomous and controlled
motivation with PA (see Fig. 1), a cross-lagged panel model (CLPM) with
a structural equation modelling approach specified in terms of manifest
variables (i.e., path analysis) was performed using the robust maximum
likelihood (MLR) estimator, as it is robust for non-normal observations
and can handle random missing data (Muthén & Muthén, 1998-2017),
and the parameters using the Mplus COMPLEX instruction (Muthén &
Muthén, 1998-2017). This approach allows us to examine reciprocal
longitudinal relationships, considering both stability over time and
cross-lagged effects between variables. Furthermore, every indirect
(mediated) effect is significant when its 95 % confidence interval (95 %
CI) does not include zero (Hayes & Little, 2017). The assessment of the
model’s fit was made using a variety of goodness-of-fit measures: ratio
between chi-square and degrees of freedom (4°/df), CFI, Tucker Lewis
index (TLI), standardized root mean square (SRMR), and RMSEA. While
values up to 3 for y2/df, greater than .95 in CFI and TLI, and up to .06 for
SRMR and RMSEA are indicative of a good fit to data (Hu & Bentler,
1999); scores as high as 5 for y2/df, above .90 for CFI and TLI, and as
high as .08 for SRMR and RMSEA are representative of an acceptable fit
to data (Marsh et al., 2004).

3. Results
3.1. Preliminary results

Table 1 shows differences between —.004 and .000 in CFI and be-
tween —.004 and .004 in RMSEA among the progressively more con-
strained models for the hierarchical two-factor model of autonomous
and controlled motivation. Regarding the PA questionnaire, Table 1 also
displays changes from —.010 to —.006 in CFI and from —.002 to .000 in
RMSEA between the increasingly more constrained models. Altogether,
the longitudinal invariance assumption was supported for the measure
both of autonomous and controlled motivation, and of PA.

Regarding sex differences in the study variables, a MANOVA tests
were conducted. Significant sex differences were found in the target
variables at Time 2 (Wilks’s A = .96, F (7, 68) = 3.83, p < .001, partial 112
=.03). In addition, changes greater than .010 in CFI and .015 in RMSEA
between the configural model (42 [df = 282] = 724.6; CFI = .92; TLI =
.91, SRMR = .07; RMSEA = .07) and the constrained model (;(2 [df =
315] =1076.18; CFI = .91; TLI = .90; SRMR = .05; RMSEA = .05) were
found suggesting a violation of the hypothesis of gender invariance
between both models.
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Table 2 presents McDonald’s omega scores between .81 and .84 in
autonomous motivation, between .73 and .77 in controlled motivation,
and of .84 in PA for each of the three time points. Lastly, a null model for
autonomous and controlled motivation and PA was specified to calcu-
late the ICC. Its values — which show the degree of shared variance due to
classroom membership — were very low for both factors (ICCs = .01-.08;
<.10, Hox et al., 2010).

3.2. Descriptive statistics

Table 2 shows mean scores, standard deviations, and correlations of
the variables included in the investigation. Regarding the descriptive
statistics, scores for autonomous motivation and PA behaviors at all
three measurement points were above the midpoint of their respective
measurement scales, whereas scores for controlled motivation were
below the midpoint of its measurement scale. As for the bivariate cor-
relations, participants reported a significant and positive correlation
between autonomous motivation and PA behaviors during all time
points, and vice versa (rs = .35-.47; p < .01). Conversely, controlled
motivation showed a non-significant relationship with autonomous
motivation and PA behavior, nor vice versa (ps < .05).

3.3. Main results

The hypothesized model (see Fig. 1) was tested including autono-
mous and controlled motivation, and PA at three time points. The model
showed adequated fit indices: y? (df = 125) = 301.33, p < .001, y2/df =
2.41, CFI = .92, TLI = .90, SRMR = .07, RMSEA = .07 (95 % CI =
.06-.08). Furthermore, autonomous and controlled motivation, and PA
presented a positive relationship within each time point (i.e., autono-
mous motivation at Time 1 — Time 2 — Time 3 [ = .60 — .62; ps < .001;
95 % CI [.59 — .64, .57 — .64]]; controlled motivation at Time 1 — Time
2 — Time 3 [ = .56 — .69; ps < .001; 95 % CI [.49 — .63, .47 — .92]],
and PA at Time 1 — Time 2 — Time 3 [ = .45 — .54; ps < .001; 95 % CI
[.48 — .65, .31 — .67]], respectively).

3.3.1. Motivation (autonomous and controlled) — PA

Positive relationships between autonomous motivation with PA
perceived by boys and girls at Time 1 (8 = .40; p < .001, 95 % CI [.29,
.50]), as well as at Time 2 ( = .34; p < .001, 95 % CI [.25, .42]), and
Time 3 (f = .26; p < .001, 95 % CI [.22, .31]) emerged. However,
controlled motivation was positively associated with PA perceived by
boys and girls at Time 2 (f = .13; p < .001, 95 % CI [.09, .17]) but not at
Time 1 (f = .01; p = .874, 95 % CI [-.08, .10]), and negatively only in
girls at Time 3 (f = —.09; p = .011, 95 % CI [-.15, —.19]).

1 ! ! |
1 | ]
:4— Time 1 > < Time 2 > | < Time 3 [
|
| i | !
.47 47
Autonomous 62" (.58 /.66) | Autonomous 60" (:52/.70) o Autonomous 267 (271 27)
ivati ivati motivation 9 b
motvauon <04 (-05/-04) motlzf‘tlon 01(01/.00) 38
40 (35/.48) 34" (.41/.16) 127(26/-04) Physical
(16" (15/.21) 5 activity
Z05(-04/-.05) 39 05 (.05/.04) 1
Controlled Controlled e Controlled 01(.07/-.09)
motivation 56" (.53/.63) motivation 69" (.65/.71) motivation
.01(.01/.00) 137 (.17/.08) -.04(-.02/-.04)
A5 [/07(.14/-.08) .58
Physical Physical .45 (.37 /.56)
activity 54" (.45/.70) activity

Fig. 1. Hypothesized Model for the Full Sample and for Boys (First Coefficient in parentheses) and Girls (Second Coefficient in parentheses)

Note. Standardized coefficients and statistically significant at .05 level (
variance is presented in italics.

“*p < .001 and **p < .01). Statistically significant paths are presented in bold. Explained
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Table 1
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Longitudinal invariance for the measures of autonomous and controlled motivation, and PA.

Hierarchical two-factor model for autonomous and controlled motivation

¥ dh CFI RMSEA (90 %CI) Model comparison Ay? (adp ACFI ARMSEA
1. Configural invariance 973.90 (438) 91 .04 (.03.04) - — - -
2. Weak invariance 1014.65 (466) 91 .04 (.03-.04) 2 versus 1 40.74 (28) —.002 <.001
3. Strong invariance 1072.37 (504) .90 .03 (.03-.04) 3 versus 2 57.73 (38)* —.004 —.004
4. Strict invariance 1189.72 (542) .90 .04 (.03-.04) 4 versus 3 117.34 (38)*** —.003 .004
5. Structural weight invariance 1192.63 (548) .90 .04 (.03-.04) 5 versus 4 2.92(6) <.001 <.001
6. Structural residual invariance 1213.25 (558) .90 .04 (.03-.04) 6 versus 5 20.62(10)* —.002 <.001
Physical activity questionnaire
¥ (@ CFI RMSEA (90 %CI) Model comparison Ay? (AdD ACFI ARMSEA
1. Configural invariance 113.39 (42) .96 .03 (.02-.04) - - - -
2. Weak invariance 134.79 (54) .95 .03 (.02-.04) 2 versus 1 21.40 (12)* —.006 —.002
3. Strong invariance 170.40 (68) .94 .03 (.02-.04) 3 versus 2 35.61 (14)** —.010 <.001
4. Strict invariance 191.97 (82) .93 .03 (.02-.03) 4 versus 3 21.57 (14) —.007 —.002
Note. ***p < .001, **p < .01, *p < .05.
Table 2
Descriptive statistics, reliability coefficients and Pearson’s correlations for the Study’s variables.
Range M SD ) ICC 1 2 3 4 5 6 7 8
1. Autonomous motivation Time 1 0-4 3.06 .80 .82 .01 -
2. Controlled motivation Time 1 0-4 1.30 .99 .78 .01 .14 -
3. PA behaviors Time 1 1-5 4.19 2.67 .84 .02 37k 11 -
4. Autonomous motivation Time 2 0-4 3.07 .77 .81 .01 57%#* —.01 L32%E -
5. Controlled motivation Time 2 0-4 1.16 .92 .73 <.01 —.03 56%** —.01 .01 -
6. PA behaviors Time 2 1-5 4.34 2.75 .84 .02 47 .09 705 52k .08 -
7. Autonomous motivation Time 3 0-4 4.00 3.01 .84 .01 45%** -.13 .39HH* 55¥#* -.13 37HE -
8. Controlled motivation Time 3 0-4 .92 .85 .73 .08 .02 407 -.16 —-.09 55%x* —.06 -.07 -
9. PA behaviors Time 3 1-5 2.63 .62 .84 .02 .35 .07 72k .35¥ .01 71 53w -.07

Note. ***p < .001.

3.3.2. PA — motivation (autonomous and controlled)

There was a positive association between PA perceived by boys and
girls at Time 1 with autonomous motivation at Time 2 (f =.16; p < .001,
95 % CI [.29, .50]), as well as PA (only perceived by boys) at Time 2 and
autonomous motivation at Time 3 (f =.12; p =.001, 95 % CI [.22, .31]).
However, only PA at Time 1 showed a positive and significant rela-
tionship with controlled motivation at Time 2 in boys (f =.14; p < .001,
95 % CI [.11, .17]). The remaining relationships were not significant (i.
e, p > .05).

4. Discussion

This study aimed to examine the longitudinal and reciprocal re-
lationships between autonomous and controlled motivation with PA
behavior in primary school children. Moreover, this study attempted to
investigate the differences between boys and girls in the associations
between motivation and PA behaviors. In general, results showed a
longitudinal and reciprocal relationship between autonomous motiva-
tion and PA behavior, not being as evident as between controlled
motivation and PA. In addition, there were several differences between
boys and girls, especially in the bidirectional relationship between
controlled motivation and PA. Overall, this study advances current un-
derstandings of the SDT framework regarding the role of the distinctive
nature of motivation in PA behavior over time, and a step forward in
terms of the positive role of PA behavior on motivation over time. At the
same time, it is important to consider that our study showed that chil-
dren with a predominance of autonomous over controlled motivation, or
with an adequate frequency of participation in out-of-school physical
activities, will continue to have stable motivational profiles and
consistent PA behaviors at subsequent times.

4.1. Motivation (autonomous and controlled) — PA

Specifically, our findings indicated a positive relationship between
children’s perceptions of autonomous motivation and PA behavior at
both sexes in Time 1, Time 2, and Time 3. These results are consistent
with previous SDT-based studies providing additional insight by exam-
ining the longitudinal relationship between these variables through a
three-wave design focused on reciprocal associations and sex differences
in children (Owen et al., 2014; Teixeira, Carraca, Markland, Silva, &
Ryan, 2012). In fact, our findings underline that children who are
autonomously motivated tend to remain physically active in the future.
Moreover, these findings emphasized the importance that these positive
associations were pointed out in both sexes. These findings could be
explained by the fact that children who are autonomously motivated
towards PA tend to engage in PA with a sense of enjoyment and fun,
maintaining these levels of practice in the future and a lower risk of
dropping out (Costa et al., 2021). Therefore, these results reinforce the
role of autonomous motivation towards PA, as maintaining high levels
of autonomous motivation increases the likelihood of engaging in PA
behaviors in the future. However, caution should be taken into account
as, up to our knowledge, studies specifically in children that aim to
examine the relationship between autonomous motivation and behavior
towards PA behaviors over time are still relatively scarce.

Regarding controlled motivation, our findings indicated a significant
association between controlled motivation and PA behavior at Time 2
and Time 3 —only in girls—. Although we cannot definitively establish a
longitudinal relationship between these two variables over time, our
results suggest a potential connection worth exploring further (Leo et al.,
2022). Similarly, the systematic review by Vasconcellos et al. (2020)
identified controlled motivation as a positive association with a range of
behavioral outcomes, including the intention to engage in PA. However,
the absence of a longitudinal relationship between controlled motiva-
tion and PA behavior is justified by the fact that, as confirmed by the
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autonomous motivation and PA behavior relationship, autonomous
forms of motivation are the strongest predictors of positive and adaptive
outcomes toward PA. Furthermore, the systematic review and
meta-analysis by Owen et al. (2014) found that young people with
higher levels of controlled motivation may negatively influence
long-term PA participation (Teixeira et al., 2012). They seem to be in
line with the “dual process model” proposed by SDT (Jang et al., 2016;
Ryan & Deci, 2017). According to SDT, controlled motivational forms
are more related to maladaptive and negative outcomes representing the
“dark” side of human functioning, while autonomous motivational
forms represent the “bright” side and are more connected to positive
outcomes and adaptive outcomes (i.e., enjoyment, interest, and
engagement towards PA; Costa et al., 2021). In relation to sex, although
the relationships for girls were stronger (Leo et al., 2022), no significant
changes were found to boys. Considering the variability of findings in
previous studies, it would be interesting for further studies to investigate
the relationship between controlled motivation and PA over time, as this
relationship may vary by sex.

4.2. PA — motivation (autonomous and controlled)

Positive empirical support for the longitudinal relationship
—notably in boys— between PA behavior and autonomous motivation
was found. Our results suggest that children who engage in PA behaviors
in a voluntary and self-initiated manner perceived it as interesting and
enjoyable, and integrated it into their daily lives, providing positive
benefits. Therefore, this can help children remain autonomously moti-
vated over time. These findings support previous research findings
suggesting that PA in which young people feel autonomous, competent,
and have good social relationships can help shape children’s beliefs and
behaviors and improve motivation for PA (Owen et al., 2014; Teixeira
et al., 2012). In this regard, positive PA behaviors and strategies to
satisfy basic psychological needs (autonomy, competence, and related-
ness) in which children feel autonomous, competent, and have good
social relationships can help to improve motivation for PA (See
[Behzadnia & FatahModares, 2020] for more information).

Meanwhile, PA behavior was not related to controlled motivation
over time, except the association between PA behavior at Time 1 and
controlled motivation at Time 2 in boys. These null findings may be
explained by the fact that children start PA (e.g., basketball, football,
etc.) either for pleasure or external factors (e.g., social pressure or
feeling part of a group), but when these external motivators are elimi-
nated or lose value, the PA behavior disappears. In addition, although no
longitudinal studies have deeply explored how PA influences-controlled
motivation in children, previous correlational studies have shown either
a non-significant or very weak relationship between PA and controlled
motivation (e.g., (Chatzisarantis et al., 2002; Owen et al., 2013).
Overall, our results shed light on the relationship between motivation
and PA over time, and how the latter can help maintain and/or modify
certain levels of motivation.

4.3. Limitations and future research

The results of this study should be used with its limitations in mind.
First, PA was measured by self-report to obtain a relatively large sample
of children at three-time points. Although self-report measurement has
been advocated previously (Biddle et al., 2011), it would be useful for
future studies to replicate the proposed relationships using electronic
devices to obtain more accurate estimates of PA and eliminate potential
memory and response bias effects (Prince et al., 2008). The second
limitation of this study concerns the variables that might be relevant to
understanding these relationships were not included. Future studies
could look at children’s perceptions of teacher support for PA to gain a
broader view of the antecedents that may motivate children. Finally, this
study was based on a convenience sample of children which limits the
generalizability of the results. Future works could generalize these
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findings using a more heterogeneous and larger sample.
5. Conclusion and practical applications

The findings provide evidence that autonomous motivation is related
to PA behavior over time, and vice versa, specially appears to be more
evidence of relationship between autonomous motivation and PA.
However, a more controlled form of motivation does not seem to
reciprocally affect PA over time. These results have a strong practical
implication, as it suggests that when children engage in PA, they are
autonomously motivated rather than motivated by controlled forms of
motivation. Children motivated by autonomous forms of motivation are
more likely to continue to engage in PA over time, whereas when these
children are motivated by controlled forms of motivation, they are more
likely to show less interest in PA and consequently are more likely to
abandon PA behavior. Therefore, it is crucial to promote autonomous
forms of motivation that foster positive experiences towards PA and
sport, and to maintain PA behavior over time.

From a psychoeducational perspective, it is important to implement
evidence-based programs aimed at fostering autonomous motivation
towards PA. It is of paramount importance to consider the role of the
various key agents, such as parents, coaches, monitors, PE teachers, and
peers, who can exert a significant influence on the development of
autonomous motivation. Therefore, it would be offering opportunities
for exploration, creativity, and self-expression by connecting tasks and
goals to the children’s values, interests, and long-term aspirations that
they find interesting or enjoyable. Furthermore, researchers, practi-
tioners and families need to understand the relevance of physical ac-
tivities in promoting well-being, not only in the physical and motor
domain.
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