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Impact of an intervention program based on self-determination theory on basic psychological needs,
intention to be physically active and life satisfaction of high school students: A longitudinal study
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Abstract. Based on Self-determination Theory (SDT), this study, carried out over a year, analyzed the effects of an educational
intervention program on the motivation, life satisfaction and interest in physical fitness in students during the COVID-19 pandemic. A
total of 114 high-school students participated in the study (M,,=17.18, SD=1.05), which followed a high-dimensional one-group
repeated-measures design. The students underwent two iterations of the SDT-based program: one that did not factor in the pandemic
(T2), and another that did (T3). Data was gathered using validated self-reporting questionnaires administered both before (T1) and
after the intervention (T2, T3). The results showed that the intervention program managed not only to maintain the motivational levels
of competence and relatedness with regards to Physical Education (PE), but also improved levels of autonomy; maintained levels of
interest in being physically active and life satisfaction. Moreover, the program reduced the initial gender differences in the interest in
being physically active and the need for relatedness. Finally, results did not show statistically significant differences between sex after
the interventions carried out (T2, T3). In conclusion, these results underline the success of the program in achieving its general
objective of fostering intrinsic motivation and life satisfaction through physical education, effectively adapting to the challenges posed
by the pandemic.

Keywords: Self-determination Theory, Physical Education, COVID-19, physical activity, intervention, satisfaction of autonomy

Resumen. Basado en la Teoria de la Autodeterminacion (TAD), este estudio, realizado a lo largo de un afio, analizo los efectos de un
programa de intervencion educativa sobre la motivacion, la satisfaccion vital y el interés por la condicion fisica en estudiantes durante
la pandemia de COVID-19. Un total de 114 estudiantes de secundaria participaron en el estudio (M**'=17,18, SD=1,05), que siguio
un disefio unidimensional de medidas repetidas en un grupo. Los estudiantes se sometieron a dos iteraciones del programa basado en
TAD una que no incluia la pandemia (T2) y otra que si (T3). Los datos se recopilaron mediante cuestionarios de autoinforme validados
que se administraron antes (T1) y después de la intervencion (T2, T3). Los resultados mostraron que el programa de intervencion
consigui6é no s6lo mantener los niveles motivacionales de competencia y relacion con respecto a la Educacion Fisica (EF), sino que
también mejoro los niveles de autonomia; mantuvo los niveles de interés por ser fisicamente activo y de satisfaccion vital. Ademas, el
programa redujo las diferencias iniciales de género en el interés por ser fisicamente activo y la necesidad de relacion. Por ultimo, los
resultados no mostraron diferencias estadisticamente significativas entre sexos tras las intervenciones realizadas (T2, T3). En
conclusion, estos resultados subrayan el éxito del programa en la consecucion de su objetivo general de fomentar la motivacion
intrinseca y la satisfaccion vital a través de la educacion fisica, adaptandose eficazmente a los retos planteados por la pandemia.
Palabras clave: Teoria de la Autodeterminacion, Educacion Fisica, COVID-19, actividad fisica, Intervencion, satisfaccion de
autonomia
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Introduction

The COVID-19 pandemic has been one of the most
important challenges facing the education system in general
and physical education (PE) in particular. The preventive
measures taken to deal with the pandemic have aggravated to
an even greater degree the already alarming levels of physical
inactivity among adolescents (Dunton et al., 2020; Xiang et
al., 2020) where almost 80% do not meet the recommended
minimum levels of physical activity (Guthold et al., 2020).
On a psychological level, social distancing has caused
emotional distress and mental disorders such as anxiety and
depression (Brooks etal., 2020). In recent years, a large body
of research has been published on motivation in the field of
physical activity, mainly through Self-Determination Theory
(SDT), widely considered to be a robust theoretical
framework for the analysis of human behavior (Ryan & Dedi,
2017) and the practice of physical activity (Ryan & Deci,
2020). This theory points to the importance of the
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environment, social relations and predisposition to initiatives
as an educational tool. It is especially relevant in the field of
PE due to the close teacher-student relationship, which can
positively affect the acquisition of healthy lifestyle habits and
the development of behavioral competences. It is therefore
potentially of great importance in dealing with physical
inactivity, even more in difficult times such as those caused

by COVID-19.

Basic Psychological Needs

The Self-determination Theory (SDT) of Deci and Ryan
(2000) is no doubt one of the constructs which permits a
deeper understanding of motivation among adolescents. The
reasons why individuals carry out physical activity are on a
continuum of autonomy, extending from the lowest levels to
the highest levels of self-determination (Deci et al., 2017;
Franco et al., 2017; Ntoumanis & Standage, 2009). The
theory is structured around three essential elements: intrinsic
motivation, extrinsic motivation and amotivation. Intrinsic
motivation refers to the practice of physical activity in search
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of one’s own satisfaction. Extrinsic motivation refers to the
practice of physical activity in the search for results, valuing
the psychobiological and social benefits that the practice of
physical activity provides. Finally, amotivation refers to the
absence of interest in the practice of physical activity (Deci
& Ryan, 2008; Krause etal., 2019).

This theory also maintains that social context can have a
direct influence on the motivation to practice physical
activity. This is related to the satisfaction of basic
psychological needs (BPN) which are universal and innate:
autonomy, competence and relatedness (Morillo et al.,
2018). According to Niemec and Ryan (2009), autonomy
is the perception of the individual that they are the
of their

Competence refers to a person’s feeling of self-sufficiency

originator and controller own behavior.
in performing a task (Deci & Ryan, 2000). Relatedness is
the feeling of belonging to a specific group or social
environment (Vlachopoulos & Michailidou, 2006). Deci
and Ryan (2004) identified a positive relation between the
satisfaction of an individual’s need for autonomy,
competency and relatedness and increased intrinsic
motivation.

To these three BPN a fourth was added: the need for
novelty (Gonzalez-Cutre et al., 2014; Vansteenkiste etal.,
2020). This is considered as the need to experience
something new, not experienced before and which is

radically separate from routine habits.

Physical activity, motivation and adolescence

The national emergency caused by Covid 19 up to
February 10, 2021, with a total number of confirmed
cases of 106,125,682, brought with it total lockdown
isolation in order to protect the population. These anti-
contagion policies greatly minimized the transmission of
the virus (Wolf et al., 2021). However, these actions on
the population also brought about anxiety, post-traumatic
stress and depressive disorders. Adolescents have not been
exempt from these consequences, exacerbating what is an
already complicated evolutionary stage for them. In this
sense, the development of PE classes and as a whole the
emotional experiences and adherence to physical activities
have been affected to a greater extent (Hossain, 2020).

Several authors have confirmed the importance of
physical activity in the development of the individual,
including the prevention of obesity, more balanced
psychological states, the prevention of anxiety and
depression and the acquisition of lifelong healthy habits
(e.g., Franco etal., 2017).

According to the Theory of Planned Behavior (Ajzen,
1991), the intention to play sports or carry out physical
activity expressed by children and adolescents can be a
good indicator of their motivation and a strong predictor
of their future behavior. The relation between certain
motivational variables and the expressed intention to
practice sports and physical activity has been the subject of
much research from the perspective of Achievement Goal
Theory (Nicholls, 1989), the latter being of note as a
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source of general wellbeing among students. Achievement
Goal Theory studies how an individual relates to a goal,
seeking the causes, direction, consequences, commitment
and responsibility. According to this theory, there are two
predominant aspects in the intention to play sports:
activities in which the ego is predominant and activities in
which compliance with a task and personal performance
are. These aspects are the result of dispositional factors
and contextual factors

(motivational orientation)

(motivational climate).

PE and life satisfaction

According to Guthold et al. (2020), the objectives of
PE include the satisfaction of personal needs and social
goals through physical activity, achievement motivation
and basic psychological needs in order to maintain an
active lifestyle. However, little research has looked at the
relation between this set of variables for life satisfaction
and the COVID-19 pandemic. Satisfaction is linked to the
self-perception of the student and their perceived
effectiveness in their social environment (Martin-Albo et
al., 2009). From this perspective, it would appear that life
satisfaction is associated with the social relations of the
adolescent within their immediate environment as well as
enhanced self-esteem (de Looze etal., 2019). In addition,
social support from friends and family seems to facilitate
the improvement of skills to participate in social activities
and to motivate the practice of physical activity
(Doshybekov et al., 2024; Tao et al., 2019).

To date, studies into motivation in the field of PE have
focused principally on two lines of research. Firstly, on
identifying shortcomings in strategies for dealing with the
frustration of BPN (Trigueros, Aguilar-Parra, et al.,
2019) and its negative impact on motivation (Haerens et
al., 2015) and learning (Trigueros, Minguez, et al.,
2019). Secondly, on the positive effects of interventions
which support autonomy in BPN satisfaction (Taylor &
Lonsdale, 2010), self-motivation towards PE (Yli-Piipari
et al., 2009) and the influence of the latter in the
acquisition of healthy lifestyle habits (Bartholomew et al.,
2018; Trigueros, Minguez et al., 2019) and on the
effectiveness of building resilience in adolescents (Guo &
Liang, 2023). It is important to make two additions to the
above.

Firstly, levels of satisfaction of BPN differ according to
age, gender and organization of the activity (Garcia-Pérez
etal., 2024; Lamoneda & Huertas, 2019) - although there
exist discrepancies in the consideration of these
differences according to gender (Brunet & Sabiston,
2009). Secondly, in PE, the satisfaction of BPN is a useful
strategy to enhance the wellbeing of adolescents
(McDavid et al., 2017), participation in physical activity,
improved health (Babic et al., 2014) and motivation to
participate in PE classes (Deci & Ryan, 2016). Studies
have shown that participation in recreational activities and
life satisfaction in general are indicators of BPN
satisfaction (Leversen etal., 2012).

Retos, nimero 56, 2024 (julio)



2024, Retos, 56, 228-237

© Copyright: Federacién Espaniola de Asociaciones de Docentes de Educacién Fisica (FEADEF) ISSN: Edicién impresa: 1579-1726. Edicion Web: 1988-2041 (https:/ /recyt.fecyt.es/ index. php / retos/ index)

Physical Education during COVID-19

The teaching of PE during the COVID-19 pandemic has
been the subject of a great deal of research, extensively
analyzing positive effects on students (Dunton et al., 2020;
Xiang et al., 2020), the experience of teachers (Mercier et
al., 2021) or considerations for effective planning (Webster
et al., 2021). However, there are few studies on
intervention programs in PE carried out during this period
(Mercier etal., 2021).

A literature review of seventy-three articles that had as
its fundamental focus the study of the incidence of Self-
Determination Theory SDT on the phenomena of
motivation and physical health behaviors, found positive
effects on physical and psychological health, need for
support and autonomous motivation (Ntoumanis, eta al
2021). These reasons reinforce the need to use SDT as a
program in educational intervention in young people.

Aim and Research Questions (RQ)

The principal aim of this study was to analyze the effect
of an intervention program in PE based on SDT for basic
psychological needs (BPN), life satisfaction and the
intention to be physically active. A further goal was to
analyze possible differences between the program with and
without a pandemic. Accordingly, the three research
questions (RQs) explored what the effects on basic
psychological needs (RQ1), life satisfaction (RQ2), and the
intention to be physically active(RQ3) were. In this
context, it was hypothesized that the SDT-based program
during the COVID-19 pandemic would maintain or
improve the scores for these variables compared to the
reference values.

Method

Participants

114 students (M, .=17.18 £ 1.05; 49 boys, 65 girls)
enrolled in year-11 (three groups) and year-12 (four
groups) of a high school in southern Spain. Non-
probabilistic, convenience sampling was used. In 2020, 170
adolescents were recruited (T1). Of the total number of
participants in 2021, 114 were included in the analysis for
this paper (T2 and T3). 56 students did not participate in
the study because they had completed compulsory
education, did not enroll in further education and therefore
their data could not be collected at the respective
measurement points.

The objective was to conduct the study in a non-
manipulated context. Prior to starting the intervention

Table 1.

program, the students had experienced Direct Instruction
and an exclusively teacher-directed grading system for
teaching invasion games and sports. None of the students
had  previous experienced in developing active

methodologies based on Self-Determination Theory before.
Non-probability sampling was used.

Design and procedure

A high-dimensional one-group repeated-measures
design, carried out in three moments over the course of a
year. This study is part of a research project funded by the
[anonymized].

The study was conducted in accordance with applicable
ethical standards (Declaration of Helsinki, revised in 2013).
It was initially approved as a research project by the
research commission of [anonymized]; both the school and
the parents/legal guardians of the students were informed
and agreed to participate by providing their consent.
Beforehand, the participants were informed that the data
were confidential and anonymous and would only be used
for research purposes.

Data were collected on three occasions: time 1 (T1,
January 2020), initial assessment (pre-test); time 2 (T2,
March 2020), post-test-1 at the end of intervention 1
(normal health status); and time 3 (T3, January 2021),
post-test-2 at the end of intervention 2 (confinement) and

3 (new normal) (Table 1).

The BPN program

The program was based on the theory of basic
psychological needs (Ryan & Deci, 2017) and the strategies
suggested by Stangage and Ryan (2012): 1. Autonomy,
maximizing opportunity for choice, acknowledging
students’ feelings and minimizing ego involvement; 2.
Competence, provision for optimal challenge, ample
positive feedback and fostering of task involvement in
activities; and 3. Relatedness, acknowledging students’
feelings and supporting an exercise buddy scheme. Within
this theoretical construct, work environments were created
that favored the satisfaction of basic psychological needs
(Table 1). For example, autonomy, by using a methodology
that gradually cedes decision-making and responsibility to
students; competence, through the design of various,
individual tasks which offer a personal challenge to each
student and are evaluated using clear criteria that facilitate
achievement and responsibility; and finally, relatedness,
through group work and cooperative tasks in an
emotionally supportive environment (Haerens et al., 2015;

Vasconcellos et al., 2020).

Period, Type and Timing, Aims, Description, Places, and Strategies to support BPN Satisfaction

Program /Date Health status Type and timing

Autonomy

Competency Relationship

Students choose routes,

Program 1

(Jan-Mar 2020)

) Sports Orientation
Normality R
/ (14 sessions)

reflect and self-evaluate
their work.

Progression in map reading, solving
different cooperative challenges and Cooperative challenges and
developing physical fitness in a

challenges.
playful way. Friendship Groups

Program 2 Confinement Physical activity at

Participants choose the

Each student progressed by sending ~ The teachers provided positive
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(Mar-Jun 2020) home (online)

period
(6 types of sessions)

their feelings through
critical comments.

teaching contents, evaluate
their work and express

online feedback to their teacher and  feedback, encouragement, and
specialized in one teaching content. concern for the emotional
state of their students and

family members.

Physical Activity
and Health in the
Natural

Environment

Program 3

(Oct-Dec2020)

New normal

their own evaluation.

(20 sessions)

Participants design their
own routes outside the

school and are involved in

The structure of the session
The participants transferred their  followed Pandemic protocols:
learning in their free time: they no physical contact.
provided evidence of their physical ~ Priority was given to the use
activity practice (km walked). of outdoor practices in small

groups of friends.

The validity of the instruction and treatment was
verified according to the recommendations of Hastie and
Casey (2014). In the following section, Intervention Program,
a detailed description of the periods, type and timing, aims,
description, places, and additional details is provided.
Reliability was evaluated through external observation by
experts. The design was reviewed by two researchers
specialized in the application of pedagogical models and
during the implementation phase the research team met on-
line on several occasions to give assessment and provide

feedback.

Intervention programs

Program 1 (BPN in normal health situation)

BPN-based
intervention programs, data were collected before the

To determine the effectiveness of the

program was implemented (T1) and once the program had
concluded (T2). The first didactic unit aimed to understand
and apply the fundamentals of orienteering sports to
complete races in different environments: urban, semi-
urban and natural. The structure of the orientation sessions
was as follows: organization of materials (by the teacher and
prior to each session: the placement of beacons in the field
and preparation of maps graded by difficulty and control
sheets), organization of groups (at first, small groups and
finally, individual practice), distribution of materials
(according to the objective of the session: map and / or
compass), autonomous practice (with follow-up of the
teacher to approve the good use of spaces and deal with any
questions) and assessment of the session (number of
controls found, fundamentally).

Program 2 (Health Status: confinement)

After the first data collection, a 2-month program of
orienteering sports was developed. This was followed by a
worldwide confinement period between March and June
2020. This first didactic unit aimed to promote the practice
of physical activity at home, adjusted to the preferences of
students and encouraging critical reflection and self-
assessment. (1) PE teachers contacted the students through
the school's official platform. The information was always
preceded by learning the emotional state of the families and
analyzing the difficulties they may have in accessing the
Internet. (2) Motor tasks were grouped that could be
performed at home in six thematic blocks: rhythmic
activities (Latin, flamenco, zumba...), acrobatics (juggling,
jump rope, gymnastics), dramatization (mime, theater,
magic...), chain of challenges, conditioning of force (tabata,
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HIIT...) or travel routes with registration through mobile
app. (3) Students chose the thematic block that appealed to
them the most. To help ensure good performances, the
teacher showed online tutorials and followed up on the
tasks answering any questions posed. (4) A delivery date of
a maximum of two weeks was set in which a self-assessment
was requested with a rubric and personal reflection on the
situation they lived at home.

During this period, the students had close contact with
their PE teachers via digital media. Emotional monitoring
of each family's situation was prioritized, health-related PE
was oriented (development of autonomy both in the choice
of the task and in its implementation).

Program 3 (Health Status: new normality)

Subsequently, from September to December 2021,
students carried out their physical activities in a “new
normal situation”: activities were performed without
sharing material (physical fitness and orienteering sport),
without contact, with distancing and using a mask. The
main objective of this stage was to learn and assess the
possibilities of active displacement through the practice of
hiking and orientation activities and participate in the
planning and organization of adventure challenges. The
structure of the session followed the pandemic protocols
established by the center (hand sanitization, entrances and
exits through designated areas and use of a mask) and
families authorized the students to take part in outdoor
activities. (1) The objective of the session was briefly
explained and the group was moved to the practice area
(bike lane, park, etc.). (2) The activity was carried out in
small groups defined by the students. (3) Students carried
out autonomous work (hiking or orientation) and without
interaction between groups. (4) Each session was assessed
by means of a rubric (participation, respect for road safety
education rules and COVID-19rules). (5) Students
returned to the school in designated areas and sanitized
their hands. In the last sessions, the level of health (physical,
social, emotional) was diagnosed and guidelines were given
on active displacement using mobile apps. In the final
classes the students designed distance, orientation and
adventure routes.

The programs concluded with a final data collection
session (T3) at the end of program 3 in January 2021.

Measurements

A closed-ended questionnaire based on a series of scales
was used to assess the main objectives of the study. The
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questionnaire was organized into different parts: (1)
personal data (sex, age), (2) socio-demographic variables
(occupational and professional level of parents), and (3)
validated questionnaires used in the study:

Satisfaction of Basic Psychological Needs

The psychological need satisfaction and frustration
validated for the
context (Longo et al., 2018). It comprises 18 items, six

scale  was Spanish  education
for each psychological need (competence, relationship and
three

satisfaction and three measure frustration. In this study,

autonomy). For each need, items measure
the 9-item satisfaction subscale was used exclusively (e.g.,
"I feel T have the freedom to decide how to do things").
The items are preceded by the phrase: " In my job".
Answers are rated on a response scale from 1 (strongly

disagree) to 7 (strongly agree). Cronbach’s alpha was .80.

Subjective well-being

The Life satisfaction scale in adolescents was used
(Atienza et al., 2000), composed of five items, whose
objective is to provide a general index of life satisfaction
referring to the perception of subjective well-being (e.g.,
"I am satisfied with my life"). Each of the items were
responded to by means of a Likert type scale with five
alternatives, from 1 (totally disagree) to 5 (totally agree).
Cronbach’s alpha was .76.

Intention to engage in physical activity in the future

The Spanish version of the Intention to be Physically
Active Scale (IPAS) (Hein et al., 2004) was used (Moreno
etal., 2007). It consists of five items to measure a person's
intention to be physically active (e.g., "After I finish high
school, I would like to be physically active"). The items
are preceded by the sentence: "Regarding your intention
to do some physical-sports activity". The answers
correspond to a Likert-type scale that ranges from 1
(totally disagree) to 5 (totally agree). In the present study,
Cronbach’s alpha of this scale was .89.

Data analysis
Normality, skewness tests and kurtosis were used to
assess normal distribution. All variables did not show a

normal distribution. However, the analysis of variance
(ANOVA) is considered a valid statistical procedure under
non-normality conditions when skewness and kurtosis
range between -1 and 1 (Blanca et al., 2017), and these
were: between-.254 and-.979; and between -.790 and
.982.

Subsequently, descriptive statistics—i.e., means (M)
and standard deviation (SD)—and bivariate correlations
the

correlation coefficient, were calculated.

between study variables, through Pearson’s

Secondly, to assess the impact of the program,
repeated measures t-test analyses were performed.
Thirdly, to determine the differences between sexes, an
analysis of variance (ANOVA) with repeated measures
(T1, T2, T3) was carried out, taking the sex variable (male
and female) as a factor.

Analyses were performed using the SPSS software for
Windows V.20.0, and the significance level was set at p
value<.05. The analyses were performed separately by

SEeX.
Results

Inference Results

The descriptive statistics (i.e., M and SD) and the
differences in the T1, T2 and T3 measurements (M, SD
and p) are reflected in Table 2. The results showed a
significant increase in the need for autonomy after the first
intervention (T2, Without COVID-19) and how this
improvement was maintained in the subsequent programs
(T3, With COVID-19). No significant differences were
found in the rest of the variables analyzed in the
measurements after the intervention (T2 and T3) with
respect to the initial values (T1).In the comparative
analysis between the programs that followed the self-
determination theory (SDT), in the absence of Pandemic
(T2) and in the COVID-19 situation (T3), no significant
differences were found in the variables analyzed (all
p>.05) except for the intention to be physically active in
which the values decreased (p=.014) in the COVID-19
situation (T3).

Table 2.
Descriptive Statistics and Differences for each Dependent Variable at the Beginning and End of the SDT-Program
Descriptive Differences
T1 T2 T3 T2-T1 T3-T1 T3-T2
M SD M SD M Sb M SD P M SD P M SD b
Int.physically active ~ 3.72 1.04 3.82 1.02 3.64 1.04 .09 .70 143 -.07 .61 189 =17 .72 .014
NeedAutOnomy 5.16 1.41 5.53 1.22 5.41 1.16 .37 1.39 .006 .25 1.12 .019 -.12 .16 277
Need relatedness 5.80 .88 5.78 1.15 5.79 .95 -.02 1.04 .809 -.01 1.03 1 0.01 1.14 934
Need competence 5.07 1.07 5.20 1.09 5.11 1.06 13 1 163 .04 1.08 .796 -.09 .93 283
Satisfaction with life ~ 3.95 .70 4.00 .63 3.93 .66 .05 .62 364 =27 .67 675 -.08 .64 184

Note: T1= pre intervention 1; T2= post intervention 1; T3= post intervention 2 and 3; M: Mean; SD: standard deviation; p< .05.
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Table 3.
Results of the Multivariate Analysis of Variance

Covariate: Sex

A F P P
Intention of being physically active 981 1.32 .51 .10
Need Autonomy 1999 .106 746 .06

Need relatedness .981 .57 45 57
Need competence .988 .16 .69 .07
Satisfaction with life .989 42 .78 .06

Note: A = Lambda de Wilks; P = power; p< .05.

The ANOVA results did not show statistically
significant differences between sex (male, female) after the
interventions performed (T2, T3) (all p>.05) (Table3).

Correlations among variables

As can be appreciated in Table 4, the three basic
psychological needs correlated positively with each other
and these in turn with life satisfaction (p<.05). No clear
results were obtained between interest in being physically
active and the rest of the psychological variables analyzed.
Positive correlations were found between interest in being
physically active and the needs for relationships and
competition. However, these results were not found in the

three measurements taken.

Table 4.
Correlations among Study Variables
1 2 3 4 5
1.Int. of being physically active
T1 - -.08 17 37% -.08
T2 - .07 21% 23% 18
T3 - -12 .-.04 17 .06
2. Need Autonomy
T1 -.09 - 32%% 23% 2Tx*
T2 .07 - 52%% 36%* 36%%
T3 -12 - 31k 38 22%
3. Need relatedness
T1 A7 32%x% - 35%% 43%%
T2 Q1% 5%k - 33%% 43%%
T3 -4 31 - 35%% 49%x
4. Need competence
T1 37xx D3% 35%% - L25%%
T2 Q3% 36%* 33%% - 35%%
T3 A7 38 35%% - 26%%
5. Satisfaction with life
T1 -.08  27%% 43x% 25%% -
T2 A9% 0 36%* A43xx 35%% -
T3 .06 22% 49%% 26%%

*T1= pre-test, T2=post-test 1 (without COVID-19), T3= post-test 2 (with
COVID-19); sig.: *p<.05, **p<.01

Discussion

The principal objective of this study was to analyze the
effect of a PE program based on SDT, for a period of one
year during the COVID-19 pandemic, on the satisfaction of
BPN, life satisfaction and the intention to be physically ac-
tive.

Regarding the principal objective, it should be noted
that, despite the increase in physical inactivity caused by
COVID-19 (Dunton et al., 2020) and the grave psycholog-
ical and social consequences it has brought about (Xiang et
al., 2020), from the current findings it could be considered
that the intervention program based on SDT has
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successfully maintained the motivational level of students,
their interest in being physically active and degree of life
satisfaction. Furthermore, there was a significant improve-
ment in the variable need for autonomy. These results are
highly significant considering the difficulty posed by carry-
ing out any intervention in PE during the COVID-19 pe-
riod. The findings coincide with the results of other studies
which identified the benefits, after an intervention based on
BPN, in the satisfaction of autonomy among students
(Amado et al., 2014; Cheon et al., 2012; Franco et al.,
2017; Gonzalez-Cutre et al., 2014).

After the intervention, no significant changes were
found in the need for competence, relatedness or the inten-
tion to be physically active and life satisfaction. Although
interventions are aimed at achieving improvements, the
grave situation caused by COVID-19 has had a notable im-
pact on physical inactivity, obstructing social relations and
causing significant psychosocial harm (Dunton et al., 2020;
Xiang et al., 2020). With this in mind, maintaining the ini-
tial levels for these variables can be considered a relative
achievement. Regarding the need for competence, it should
be noted that even in a normal context, the levels saw no
improvement after a short intervention program, as indi-
cated in the study by Amado et al. (2014), although there
are cases where improvements were achieved (Franco et
al., 2017). For the need for relatedness, many studies prior
to the pandemic achieved improvements (Amado et al.,
2014; Cheon et al., 2012; Shen et al., 2009) while others
saw no variation in reported levels (Franco et al., 2017).
The same situation is found for the intention to be physically
active. Similar projects also failed to achieve any improve-
ment under normal circumstances (Franco et al., 2017),
while others saw an increase in extracurricular physical ac-
tivity (PA) (Gonzalez-Cutre et al., 2014). Regarding life
satisfaction, previous studies have confirmed the association
between satisfaction of BPN and participation in physical
activities (Leversen etal., 2012), and thus the results are in
line with the data obtained from the other variables of the
present study. Curiously, there was an increase in the need
for autonomy but not in life satisfaction when other studies
have confirmed the positive influence of one variable on the
other (Leversen et al., 2012). One possible explanation for
this anomaly may be the effect of the pandemic and its grave
impact on psychosocial wellbeing (Xiang et al., 2020) and,
at the same time, the change in the methodology to pro-
mote student autonomy (Pelikan et al., 2021).

Regarding the decrease in intention to be physically ac-
tive, the results of our study are unsettling, as all three basic
psychological needs were met throughout the intervention
process and therefore they would be expected to promote
optimal motivation for positive behavioral intentions to be
physically active (Deci & Ryan, 2000). Cid et al. (2019) ob-
served that competence satisfaction and autonomous moti-
vation positively affects the intention to practice sport and
physical activity. Also found to be important was a motiva-
tional climate oriented for learning for the positive impact
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on students' satisfaction BPN. Likewise, a study in UK uni-
versity students found that nine months after the onset of
the pandemic mental health and movement behaviors were
affected by a decrease in well-being and physical activity
(Savage etal., 2021). These authors relate the results to in-
creased perceived stress and increased sedentary behavior.
The prolonged restrictions experienced in the pandemic pe-
riod may have been key in influencing the mood and life-
style of the students, leading to less interest in being physi-
cally active. This would explain the results found in the post
COVID-19intervention (T3). Regarding the correlations,
it can be said that there was a correlation between the three
basic psychological needs (competence, autonomy and re-
latedness). Our study concurs with other authors such as
Kang et al. (2020), who, when examining adherence to
physical exercise also using self-determination theory and
the sport commitment model, found that basic psychologi-
cal needs have significant predictive power for adherence to
physical exercise. This means that the NPB play a key role
in predicting adherence to physical exercise. In this way,
the development of physical activity is not only related to
enjoyment and competition, but also the need for auton-
omy, competence and relationship help to maintain a high
level of motivation towards carrying out physical exercise.
Regarding the differences according to gender, the
study managed to palliate the initial differences in the need
for relatedness and the intention to be physically active. In-
itial results were similar to those of previous studies, show-
ing a higher satisfaction of NBP among boys versus girls
(Brunet & Sabiston, 2009) and a significantly higher interest
in carrying out physical activity (Nader, 2008) more ac-
tively and frequently among adolescent boys (Guo & Liang,
2023). However, after the intervention this gender differ-
ence was found to be absent. Perhaps this could be related
to resilience, that is, after living such a complicated period
underCOVID-19, students needed that ability to adapt and
recover psychologically from adversities and changes oc-
curred. In the study of Guo & Liang (2023), no gender dif-
ference with respect to the resilience of the levels of partic-
ipation in physical activity was found. This is a very im-
portant point in terms of the aim to promote equitable par-
ticipation in physical activity. These results may also be due
to greater degrees of autonomy, which some researchers
maintain is a powerful measure of BPN in PE (Claver etal.,
2020). In fact, a recent study of Spanish students with spe-
cial educational needs showed how support for individual
autonomy improved the levels of physical activity during
school recess (Huéscar et al., 2020). Furthermore, the ab-
sence of differences in T2 in the need for relatedness may
be due to the fact that, in order to adapt to the circum-
stances of the pandemic, PE requires distancing among stu-
dents. This created an ideal scenario to eliminate physical
contact and improve safety, regarded as key factors in en-
couraging the practice of PA among girls (Nader, 2008).
Finally, no sex differences were found in the variables
analyzed in this study. This data is of great interest as it re-
veals that despite the demonstrated differences in BPN
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satisfaction (Lamoneda & Huertas, 2019) and physical ac-
tivity levels (Guo & Liang, 2023) between males and fe-
males, the SDT-based intervention program in both normal
and pandemic health situations helped both boys and girls
to fully integrate into the PE class. Consequently, the cre-
ated SDT-based learning environment succeeded in main-
taining participants' motivational levels and improved au-
tonomy regardless of gender. These results are consistent
with previous research on SDT conducted in the context of
PE in which they highlighted the importance of PE teachers
providing a motivational style based on needs-supportive
behaviors for students to have positive motivational experi-
ences in their PE classes regardless of gender (Burguefio et
al., 2022). As practical implications, the enhancement of
autonomy and the bridging of gender gaps in motivation and
participation within PE programs, as demonstrated by our
study, suggest practical steps for adapting PE curricula to
support students' well-being during crises like the COVID-
19 pandemic. By integrating strategies from Self-Determi-
nation Theory (SDT), educators can foster a more inclusive
environment that caters to the psychological and physical
needs of all students. Aligning with the insights of Santurio
and Fernandez-Rio (2017), our findings emphasize the sig-
nificance of addressing basic psychological needs (BPN) in
fostering a lifelong engagement with physical activity. This
not only aids in sustaining interest and satisfaction in being
physically active among adolescents but also highlights the
essential role of PE in promoting equitable participation and
enhancing life satisfaction across genders.

Conclusions

The PE intervention program based on SDT during the
COVID-19 pandemic not only successfully maintained the
motivational levels of competence and relatedness in PE,
but also improved the satisfaction of autonomy: the interest
in being physically active and degree of life satisfaction were
also maintained and also showed that boys and girls felt fully
integrated in the PE class.

The principal limitations of the study are the absence of
a control group which could offer a comparison of the re-
sults of different types of interventions; the impossibility of
monitoring students during such as long period of time (one
year) and the time dedicated to PE, limited to two hours
per week.

Future lines of research should consider the possibility
of applying a PE intervention program based on SDT in
comparison with other types of methodologies.
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