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1. Introduction

Continuous updates of knowledge among professionals in physical education (PE) and sport are
essential for the goal of developing quality professional work. In our current globalized and changing
world, continuous and permanent learning is fundamental for organizing and complementing initial
training and previous experience.

To ensure competence in the field of PE and sport, it is important to have a proactive attitude
towards the extensive knowledge arising from continuous research and to integrate it with one’s
prior knowledge and work experience. This is the path to career improvement and satisfaction.
Certainly, research is an unfinished and diverse construct: it is a permanent learning process in terms
of interpretations, explanations, and contributions.

Globalization, research, and education must respond to continuous changes in the different
spheres of social, economic, and scientific activity. Information and communication technologies
provide excellent mechanisms to facilitate the study, exchange, and dissemination of principal research
findings regarding knowledge and knowledge socialization events. For this reason, and to develop
competence or learning, it is also necessary to select the most appropriate information as well as quality
publications that are produced with methodological rigor. Integrating knowledge in a way that can be
suitably applied in the modern setting will help us to flourish as highly competent professionals in PE
and sports, a field that is increasingly taken up by the population.

The Current Special Issue

This Special Issue was proposed in order to compile some of the latest research advances in the
PE field and to evaluate the relationship of different variables with physical activity behaviors outside
the classroom. Improving teaching processes and understanding the different psychological variables
that affect learning are of continuous concern among the different agents involved in teaching. This is
highlighted by the wide range of articles in the educational context (primary, secondary, and higher
education) that focus on such issues as innovative teaching methodologies, pedagogical models,
motivation, satisfaction and frustration of basic psychological needs, perfectionism, self-esteem,
motivational climate, and emotional intelligence.

This issue also includes research on different aspects for promoting moderate and vigorous
physical activity in students, both inside and outside of the educational center, and for creating healthy
and permanent physical exercise habits in the future. Similarly, research focused on activities in nature,
recreational pursuits, and sports tourism have been published, with samples comprising students and
healthy adults.

Numerous and varied articles on the practice of physical activity and sports by special populations
are featured in this Special Issue. On the one hand, we explore studies carried out in different sports
contexts, such as those conducted on football players, young professional athletes, handball referees,
and professional endurance athletes. On the other hand, we include studies on special populations
such as elderly people; these articles show the importance of leading an active life or are focused on
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the most avant-garde technological advances in physical activity, such as a pro-device for monitoring
physical activity and movement.

The progress made in adapting measurement instruments is also assessed in this Special
Issue, especially the implications of their use for future research; four articles that focus on
different characteristics of instruments’ psychometric properties have been published. Furthermore,
in recognition that physical and sports education of high quality must be offered to society and
must increasingly be based on empirical scientific evidence, this Special Issue also includes articles
that report systematic review and meta-analysis, as well as studies that use experimental and
quasi-experimental methodologies.

The topics covered by the articles are diverse, as are the methodologies used, and we are pleased
that new developments in PE and sport have aroused interest in the scientific community. Our aim
is to contribute to advances of the scientific debate and to provide a quality update for different
professionals in this field.

2. The Studies Included

We received a total of 42 submissions, of which 28 were ultimately accepted. The submission
process was open from October 2019 to September 2020. As readers will see, most of the
accepted publications used cross-sectional methodologies, although qualitative, experimental,
quasi-experimental, and meta-analytical studies were also included, along with psychometric
instrument validations and systematic reviews. The majority of the studies were conducted in
Spain, although some studies were conducted in populations from Taiwan, Poland, Luxembourg,
Germany, Turkey, Lithuania, Croatia, Mexico, and Portugal.

Presented in chronological order of publication, this Special Issue includes the papers
described below.

Trigueros, Aguilar-Parra, Lopez-Liria, and Rocamora [1] used structural equation modeling to
analyze the influence of several psychological control variables on emotional intelligence in a large
sample of 1602 secondary school students. They also examined the meta-cognitive strategies employed
by students with regard to emotional intelligence and the thwarting of basic psychological needs.
Their results showed that psychological control positively predicted each of the sub-factors related to the
thwarting of psychological needs, whereas the thwarting of psychological needs negatively predicted
emotional intelligence, and emotional intelligence positively predicted meta-cognitive thinking. As the
authors note, this research supports the tenets of self-determination theory, viewed from the darker
side, while introducing new variables and demonstrating their applicability to Spanish culture.

Granero-Gallegos, Ruiz-Montero, Baena-Extremera, and Martinez-Molina [2] used multi-level
regression models to analyze the effects of perceived teaching competence, motivation, and basic
psychological needs on disruptive behaviors in secondary school PE students. Their results revealed
that disruptive behaviors were more likely to occur among boys and that misbehavior decreased
when a teacher was perceived as competent. Furthermore, students with greater self-determined
motivation were more likely to exhibit fewer behaviors related to low engagement and irresponsibility,
whereas amotivation increased various disruptive behaviors in the classroom.

Fuentesal-Garcia, Baena-Extremera, and Saez-Padilla [3] carried out two different research studies
to analyze the psychometric properties of the Physical Activity Enjoyment Scale applied to different
contexts, for initial or original use, such as physical activity in nature. This included a confirmatory
factorial analysis. The authors concluded that this scale could not be applied as-is in the studied
context and that certain items had to be eliminated and/or modified. From this work, they obtained a
new specific instrument for this type of practice.

Hinojo, Lépez, Fuentes, Trujillo, and Pozo [4] carried out experimental research on flipped learning
as an innovative approach to physical education teaching and learning processes. The authors evaluated
the effectiveness of flipped learning compared with the traditional methodology. Two study groups
were established: control (traditional methodology) and experimental (flipped learning) groups at each
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educational stage (primary and secondary education). The results showed that the experimental group
scored higher than the control group in academic indicators, motivation, autonomy, and interactions
between different agents.

Abad, Collado-Mateo, Fernandez-Espinola, Castillo, and Fuentes-Guerra [5] conducted a
systematic review with a meta-analysis of the effects of technical and tactical intervention approaches
on skill execution and decision-making, and they examined the influence of the teacher/coach
management style. This study was performed following PRISMA guidelines (Preferred Reporting
Items for Systematic Reviews and Meta-Analyses) using the Web of Science (WOS), PubMed (Medline),
Scopus, and SportDiscus electronic databases. The meta-analysis results showed that tactical
interventions achieved significant decision-making improvements, but they did not significantly
improve skill execution compared with technical approaches. Tactical approaches are recommended
for teaching games and sports in order to develop technique, understanding, tactical knowledge,
and decision-making, all of which are required in gameplay.

Garcia-Angulo, Palao, Giménez-Egido, Garcia-Angulo, and Ortega-Toro [6] performed a
quasi-experimental study on under-12 male football players to analyze the effect of reducing the
number of players, the size of the goal, and the size of the playing space on the technical and tactical
actions of young football players. The authors concluded that using modified rules generated a
greater number of and more variability in technical-tactical actions, a greater number of actions with
teammates in the pass line, greater continuity throughout the game, and more attacking and defensive
actions close to the goal. This strategy also favored team play.

Trigueros et al. [7] took the version of the Scale of Basic Psychological Needs tailored to the
physical exercise context and adapted it to and validated it in the Spanish PE context, with the
important incorporation of novelty into the scale. In total, 2372 people took part in the research,
and several analyses were performed. The results were reported for both the eight-factor structure and
the higher-order double model, in which the eight subscales were joined into two constructs called
frustration and satisfaction. The factorial structure of both models was invariant with respect to gender
and age.

Sénchez-Oliva et al. [8] analyzed the relationships between perceived need support and need
satisfaction with self-determined motivation and extracurricular physical activity intentions in the PE
classroom, with sex and out-of-school sport participation included as moderators. Using multi-level
analysis, the authors concluded that, at the classroom level, males benefited from need-supportive
classes more than females in terms of increased autonomous motivation, whereas females benefited
more than males in terms of decreased amotivation. Perceived need support at the class level moderated
the negative association between need satisfaction and amotivation and between amotivation and
intentions. The findings suggest that a need-supportive classroom environment may play an important
role in students’” motivation and behavior.

Burguefio and Medina-Casauboén [9] performed a cluster-randomized controlled trial with 148 high
school students (sport education group, n = 74; control group, n = 74) to assess the influence of sports
education on sportsmanship orientations. The multivariate analysis showed significant multivariate
effects at the level of each sportsmanship orientation between both groups, in favor of the sports
education group. The authors concluded that sports education is an effective pedagogical model that
should be considered by PE teachers for optimally promoting the moral and ethical education of high
school students via the development of sportsmanship orientations in the context of school PE.

Tornero-Quifiones, Saez-Padilla, Espina, Abad, and Sierra [10] carried out a study on 139 older
people (between 65 and 87 years of age) to analyze the differences in autonomy between an active group
(69 people) and a sedentary group (70 people) in terms of both basic daily activities and instrumental
daily activities, as well as in functional capacity, fragility, and fall risk. By means of multivariate
analysis, the authors found that the active group presented better values than the sedentary group,
with statistically significant differences in all variables evaluated. Moreover, in the active group,
functional capacity was a positive predictor variable of autonomy in instrumental daily activities,
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while fragility and fall risk were significant positive predictors of autonomy in basic daily activities.
The importance of leading an active life after retirement is demonstrated once again.

Garcia-Ceberino, Gamero, Feu, and Ibafez [11] carried out quasi-experimental research to
compare the declarative and procedural knowledge acquired by two groups of fifth-year students after
implementing two intervention programs in school football: The Tactical Games Approach vs. the
Direct Instruction Model. The results revealed no significant intergroup differences with regard to the
methodology applied.

Muiioz-Villena, Gémez-Lopez, and Gonzalez-Hernandez [12] analyzed psychological variables
in 229 young male athletes from professional youth sport teams to evaluate the differences in anger
expression and management according to self-esteem and perfectionism indicators. The results showed
that high personal standards predicted lower anger trait indicators for athletes with low self-esteem.
The results also revealed that high self-esteem acted as a protective factor in the predictive relationship
between anger traits and personal standards. The study described the relationship between these
variables and the young male footballers’ sense of belonging (under a high level of sports pressure).
Their results highlight the need to foster athletes’ self-esteem in sports environments through prevention
programs that include psychological and social resource training systems.

Thomas et al. [13] performed a randomized controlled trial in several European countries to
assess whether an enriched sports activity program could increase physical fitness in a population of
schoolchildren. The intervention group performed an additional warm-up protocol, which included
cognitive-enhancing elements over 14 weeks, while the control group continued with the standard
exercise activity. In the experimental group, the intragroup analysis (pre and post-test) showed a
significant increase in the 1 kg and 3 kg ball throw, the standing broad jump, the 30 m sprint, and the
Illinois agility test, while no significant differences were found in the quadruped test or the Léger
shuttle run. In the control group, intragroup analysis (pre and post-test) showed no differences for any
test except for the quadruped test and the Léger shuttle run.

Rodriguez-Medellin et al. [14] adapted and validated the Engagement and Disaffection Scale
to the PE context in Mexico and assessed its reliability, factorial structure, and factorial invariance
by gender on a sample of 1470 elementary school students. Confirmatory factor analysis, factorial
invariance, internal consistency, correlations, and convergent and discriminant validity were performed.
The authors concluded that the Mexican version of this scale is valid and useful for measuring these
constructs in the PE context.

Noguera, Carmona, Rueda, Fernandez, and Cimadevilla [15] carried out a quasi-experimental
study with a recreational sample (48 healthy adults organized into two groups: 26 non-professional
salsa dancers and 20 non-dancers) to evaluate whether dancing, as a physical activity that includes
a lot of jumping and turning, affects spatial memory and executive functions. To do this, they used
sensitive virtual reality-based tasks and the ANT-I task (Attentional Network Test-Interactions) to
assess spatial memory and executive functions, respectively. Dancing integrates physical activity
with music and involves the memory retrieval of complex step sequences and movements to create
choreographies. The conclusion suggests that dancing can be a valid approach to slowing natural
age-related cognitive decline. However, since dancing combines several factors, such as social contact,
aerobic exercise, cognitive work with rhythms, and music, it is difficult to determine the weight of
each of the variables analyzed.

Amado, Ledn-del-Barco, Mendo-Léazaro, and Iglesias [16] performed a cross-sectional study
with 944 school children to examine how body image satisfaction and gender can act as modulating
variables on emotional intelligence in childhood. They analyzed differences in the intrapersonal,
interpersonal, stress management, adaptability, and mood dimensions of emotional intelligence
according to the degree of body image satisfaction and the children’s genders. The results revealed
that children who were satisfied with their body image exhibited higher interpersonal intelligence,
greater adaptability, and better mood; in addition, girls outperformed boys in stress management.
The authors emphasized the need to promote campaigns designed by specialists to prevent body
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image dissatisfaction and to ensure that the benefits are able to reach the entire educational community
(students, teachers, and parents). In this paper, several possibilities are described for meeting the
demands of contemporary society.

Yang, Chuang, Lo, and Lee [17] propose a novel two-stage multi-criteria decision-making (MCDM)
model that incorporates the concept of sustainable development into sports tourism. For this purpose,
the authors carried out the Bayesian best-worst method (Bayesian BWM) to screen for important
criteria and used a laboratory evaluation technique to map out complex influential relationships.
To demonstrate the model’s effectiveness, it was tested in central Taiwan. The results showed that the
quality of urban security, government marketing, business sponsorship, and mass transit planning
were the most important criteria. Together with local festivals, this was the most influential factor
overall for the evaluation system.

Pérez-Pueyo, Hortigiiela-Alcald, Hernando-Garijo, and Granero-Gallegos [18] carried out a
qualitative study to propose the attitudinal style as a pedagogical model in PE. First, they defined
the characteristics and elements that make up the attitudinal style as a pedagogical model; second,
the authors analyzed the perceptions of future teachers regarding the usefulness and transferability of
the model in their classes. The results revealed that future PE teachers considered this model to be
a transcendental methodological tool for understanding and addressing PE at school. Interpersonal
relationships in the classroom, student autonomy, and group responsibility were highlighted as
necessary aspects with high transferability to the school.

Oliva-Lozano, Martin-Fuentes, and Muyor [19] analyzed the validity and reliability of an inertial
device for monitoring the range of pelvic motion during simulated intercourse and then compared the
results with those of a gold standard system. Twenty-six adults took part and were monitored during
simulated intercourse using an inertial device (WIMU) and a motion capture system (gold standard).
The authors concluded that WIMU could be considered a valid and reliable device for monitoring the
in—out cycle range of motion during sexual intercourse in the missionary and cowgirl positions.

Conejero, Prado, Fernandez-Echeverria, Collado-Mateo, and Moreno [20] performed a systematic
review with meta-analysis to evaluate the scientific literature on the effect of decision training
interventions/programs from a cognitive perspective on the decision-making capabilities of volleyball
players. This research was carried out following PRISMA guidelines, and studies were accessed
through the WOS, Pubmed (Medline), Scopus, SportDiscus, and Google Scholar databases. From the
results, the authors recommend using decisional interventions or training, both as part of normal active
training and as a complement to it, in order to improve players” decision-making capabilities.

Ploszaj, Firek, and Czechowski [21] emphasized the role of referees as educators and suggested
that they be taken into account when researching the educational value of sports among the youngest
participants. This study was conducted on a group of 25 handball referees to analyze the quality of
their interactions (a positive climate, responsiveness, behavior management, proficiency, instructing,
communicating) with young players during handball matches. The authors concluded that the referees
should be trained to foster a positive climate on the sports field by creating emotional ties with players
(physical proximity, social conversation) while expressing an enthusiastic attitude and the joy of contact.

Kokkonen, Grastén, Quay, and Kokkonen [22] performed structural equational modeling based on
the self-reports of 363 fourth to sixth graders to analyze how students’ perceptions of their psychological
environment (i.e., the motivational climate in PE) contributed to their adoption of moderate to vigorous
physical activity (MVPA) via their social competence and physical activity motivation. The results
showed that both the motivational climate and co-operational aspect of social competence played
significant roles in students’ physical activity motivation, physical activity intention, and MVPA. Thus,
the analysis of creative PE highlights that teaching behaviors contribute to students’ MVPA through
motivational climates, co-operation, physical activity motivation and physical activity intention.

Carrasco-Poyatos, Gonzalez-Quilez, Martinez-Gonzalez-Moro and Granero-Gallegos [23]
proposed a protocol study for a cluster-randomized controlled trial to assess changes in the performance
of high-level athletes after a heart rate variability (HRV)-guided training period or a traditional
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training period and to determine the differences in athletes” performance after both training protocols
(follow-up after 12 weeks for the cluster-randomized controlled protocol, control group, and HRV
group). The variables measured were the maximum oxygen uptake (VO;mayx), the maximum speed
(in m/s), the maximum heart rate, the respiratory exchange ratio, ventilatory thresholds (VT1 and VT2),
and their derived speed, heart rate, respiratory exchange ratio, and VO, in an incremental treadmill
test. To date, no other HRV-guided training research has been conducted on these types of professional
athletes. It is expected that this HRV-guided training protocol will improve functional performance
in high-level athletes, achieve better results than a traditional training method, and thus provide an
effective strategy for coaches of high-level athletes.

Cattuzzo et al. [24] carried out a systematic review to examine studies that have assessed the
performance of the supine-to-stand (STS) task in young people, adults, and the elderly. The databases
accessed in the search were MEDLINE/Pubmed, Scielo, EMBASE, Scopus, ERIC/ProQuest, WOS,
Science Direct, EBSCO, and Cochrane. After a qualitative analysis of the 37 studies included, the paper
concluded that the STS task appears to be a universal tool for tracking functional motor competence
and musculoskeletal fitness throughout life for clinical or research purposes.

Hutmacher, Eckelt, Bund, and Steffgen [25] performed a longitudinal study on 1681 students
from elementary and high school in the context of PE. The measured variables were perceived
need for support in PE, motivational regulation during PE, leisure time, attitude, subjective norm,
perceived behavioral control, intention, and physical activity behavior. The main findings, based on
mixed-effect models, revealed that the autonomy, competence, and relatedness support given by the
PE teacher was positively related to autonomous motivation. In addition, longitudinal mediation
analyses further supported the impact of autonomous motivation on physical activity, mediated by
intention, attitude, and perceived behavioral control.

Avalos-Ramos and Martinez-Ruiz [26] designed a qualitative study with 38 students who were in
the first year of a bachelor’s degree in Physical Activity and Sport Sciences of a Spanish university and
were enrolled in the Gymnastic and Artistic Skills course. The methodological design consisted of
13 practical learning sessions on the subject mentioned, in which a support strategy for autonomy in
collaboration was implemented. The learning process was carried out in three phases (initial, progress,
and final). The evolution of motivation, autonomy, collaboration, and achievements was highly
valued throughout the process. The final assessment caused pressure and anxiety in the students,
thus decreasing self-control, impairing action, and distorting the motivation experienced during the
learning process.

Granero-Gallegos, Gonzalez-Quilez, Plews, and Carrasco-Poyatos [27] performed a systematic
review with meta-analysis to analyze the effect of HRV-guided training on VOyyax in endurance
athletes. The methods were reported in accordance with the Campbell Collaboration policies and
guidelines for systematic reviews. The register contained studies identified from the Cochrane Central
Register of Controlled Trials (CENTRAL), MEDLINE, EMBASE, CINAHL Complete, the Web of
Science Core Collection, Global Health, Current Contents Connect, and the SciELO Citation Index.
The results showed that HRV-guided training and control training enhanced the athletes” VO;max
(p < 0.0001), but the effect size (ES) for the HRV-guided training group was significantly higher.
The amateur level and female subgroup produced better and significant results (p < 0.0001) for VOpmay-
HRV-guided training had a small (ES = 0.402) but positive effect on endurance athlete performance
(VO2max), conditioned by the athlete’s level and sex.

Finally, Bafios, Fuentesal, Conte, Ortiz-Camacho, and Zamarripa [28] carried out a probabilistic
study on secondary school students in Mexico to analyze the mediating effect of satisfaction/enjoyment
and boredom between the perception of autonomy support and academic performance in PE.
The mediating effect was examined using the PROCESS V.3.5 macro. The main findings revealed that
autonomy support was not a direct indicator of PE performance; instead, a forecast of positive PE
performance only occurred if students felt satisfied with PE. Satisfaction with PE had a mediating
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effect between autonomy support and PE performance. However, boredom did not have a mediating
effect between autonomy support and the student’s performance in the PE class.

3. Conclusions

In summary, these papers add to our understanding of the latest advances and developments
in PE and sport. Through the 14 articles that analyze the educational context at different stages,
from elementary school to university, the concerns of the different agents that intervene in
the teaching-learning process are assessed. Two articles also focus on motivational aspects,
executive functions, and spatial memory performance in relation to the practice of physical activity
during leisure time. An analysis of physical activity in elderly people is also presented to address
concerns such as functional capacity, frailty, and fall risk. Two articles focus on physical activity in
nature and sports tourism, while another study validates the most advanced technological applications
in sport and the analysis of human movements, such as the WIMU pro-device. Four papers analyze
different aspects in the field of sport: football, athletes in professional youth teams, handball referees,
and professional endurance athletes (runners). Finally, four systematic reviews (two with meta-analyses)
explore different questions related to sports education, volleyball players, healthy individuals,
and endurance athletes.

Conflicts of Interest: The author declares no conflict of interest.

References

1. Trigueros, R.; Aguilar-Parra, ].M.; Lopez-Liria, R.; Rocamora, P. The Dark Side of the Self-Determination
Theory and Its Influence on the Emotional and Cognitive Processes of Students in Physical Education. Int. .
Environ. Res. Public Health 2019, 16, 4444. [CrossRef] [PubMed]

2. Granero-Gallegos, A.; Ruiz-Montero, PJ.; Baena-Extremera, A.; Martinez-Molina, M. Effects of Motivation,
Basic Psychological Needs, and Teaching Competence on Disruptive Behaviours in Secondary School
Physical Education Students. Int. ]. Environ. Res. Public Health 2019, 16, 4828. [CrossRef] [PubMed]

3. Fuentesal-Garcia, J.; Baena-Extremera, A.; Saez-Padilla, J. Psychometric Characteristics of the Physical
Activity Enjoyment Scale in the Context of Physical Activity in Nature. Int. . Environ. Res. Public Health
2019, 16, 4880. [CrossRef] [PubMed]

4. Hinojo, EJ.; Lopez, J.; Fuentes, A.; Trujillo, ].M.; Pozo, S. Academic Effects of the Use of Flipped Learning in
Physical Education. Int. |. Environ. Res. Public Health 2019, 17, 276. [CrossRef] [PubMed]

5. Abad, M.T.; Collado-Mateo, D.; Fernandez-Espinola, C.; Castillo, E.; Fuentes-Guerra, F]J. Effects of Teaching
Games on Decision Making and Skill Execution: A Systematic Review and Meta-Analysis. Int. |. Environ.
Res. Public Health 2020, 17, 505. [CrossRef] [PubMed]

6.  Garcia-Angulo, A.; Palao, ].M.; Giménez-Egido, ].M.; Garcia-Angulo, EJ.; Ortega-Toro, E. Effect of the
Modification of the Number of Players, the Size of the Goal, and the Size of the Field in Competition on the
Play Actions in U-12 Male Football. Int. J. Environ. Res. Public Health 2020, 17, 518. [CrossRef]

7. Trigueros,R.; Alvarez, J.E; Cangas, A ].; Aguilar-Parra, ].M.; Méndez-Aguado, C.; Rocamora, P.; Lépez-Liria, R.
Validation of the Scale of Basic Psychological Needs towards Physical Exercise, with the Inclusion of Novelty.
Int. J. Environ. Res. Public Health 2020, 17, 619. [CrossRef]

8.  Sanchez-Oliva, D.; Mouratidis, A.; Leo, EM.; Chamorro, J.L.; Pulido, J.J.; Garcia-Calvo, T. Understanding
Physical Activity Intentions in Physical Education Context: A Multi-Level Analysis from the
Self-Determination Theory. Int. ]. Environ. Res. Public Health 2020, 17, 799. [CrossRef]

9.  Burgueno, R.; Medina-Casaubon, J. Sport Education and Sportsmanship Orientations: An Intervention in
High School Students. Int. ]. Environ. Res. Public Health 2020, 17, 837. [CrossRef]

10. Tornero-Quifiones, 1.; Sdez-Padilla, J.; Espina, A.; Abad, M.T.; Sierra, A. Functional Ability, Frailty and Risk
of Falls in the Elderly: Relations with Autonomy in Daily Living. Int. ]. Environ. Res. Public Health 2020,
17,1006. [CrossRef]



IJERPH 2020, 17,9171

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

Garcia-Ceberino, ].M.; Gamero, M.G.; Feu, S; Ibafiez, S.J. Experience as a Determinant of Declarative and
Procedural Knowledge in School Football. Int. ]. Environ. Res. Public Health 2020, 17, 1063. [CrossRef]
[PubMed]

Mufioz-Villena, A.J.; Gomez-Lopez, M.; Gonzélez-Hernandez, J. Perfectionism Profiles and Anger Responses:
The Relevant Role of Self-Esteem in Athletes of Professional Quarries. Int. J. Environ. Res. Public Health 2020,
17,1416. [CrossRef] [PubMed]

Thomas, E.; Bianco, A.; Tabacchi, G.; Marques da Silva, C.; Loureiro, N.; Basile, M.; Giaccone, M.; Sturm, D.J.;
Sahin, EN; Giiler, O; et al. Effects of a Physical Activity Intervention on Physical Fitness of schoolchildren:
The Enriched Sport Activity Program. Int. |. Environ. Res. Public Health 2020, 17, 1723. [CrossRef] [PubMed]
Rodriguez-Medellin, R.; Zamarripa, J.; Marentes-Castillo, M.; Otero-Saborido, F; Banos, R,
Morquecho-Sanchez, R. Mexican Validation of the Engagement and Disaffection in Physical Education Scale.
Int. ]. Environ. Res. Public Health 2020, 17, 1821. [CrossRef] [PubMed]

Noguera, C.; Carmona, D.; Rueda, A.; Ferndndez, R.; Cimadevilla, ].M. Shall We Dance? Dancing Modulates
Executive Functions and Spatial Memory. Int. |. Environ. Res. Public Health 2020, 17, 1960. [CrossRef]
Amado, D.; Leén-del-Barco, B.; Mendo-Lazaro, S.; Iglesias, D. Examining Body Satisfaction and
Emotional-Social Intelligence among School Children: Educational Implications. Int. ]. Environ. Res.
Public Health 2020, 17, 2120. [CrossRef]

Yang, J.-J.; Chuang, Y.-C.; Lo, H.-W.; Lee, T.-I. A Two-Stage MCDM Model for Exploring the Influential
Relationships of Sustainable Sports Tourism Criteria in Taichung City. Int. J. Environ. Res. Public Health 2020,
17,2319. [CrossRef]

Pérez-Pueyo, A.; Hortigtiela-Alcala, D.; Hernando-Garijo, A.; Granero-Gallegos, A. The Attitudinal Style as a
Pedagogical Model in Physical Education: Analysis of Its Effects on Initial Teacher Training. Int. |. Environ.
Res. Public Health 2020, 17, 2816. [CrossRef]

Oliva-Lozano, ].M.; Martin-Fuentes, I.; Muyor, ].M. Validity and Reliability of a New Inertial Device for
Monitoring Range of Motion at the Pelvis during Sexual Intercourse. Int. |. Environ. Res. Public Health 2020,
17,2884. [CrossRef]

Conejero, M.; Prado, A.L.; Fernandez-Echeverria, C.; Collado-Mateo, D.; Moreno, M.P. The Effect of Decision
Training, from a Cognitive Perspective, on Decision-Making in Volleyball: A Systematic Review and
Meta-Analysis. Int. |. Environ. Res. Public Health 2020, 17, 3628. [CrossRef]

Ptoszaj, K.; Firek, W.; Czechowski, M. The Referee as an Educator: Assessment of the Quality of
Referee-Players Interactions in Competitive Youth Handball. Int. ]. Environ. Res. Public Health 2020,
17,3988. [CrossRef] [PubMed]

Kokkonen, J.; Grastén, A.; Quay, J.; Kokkonen, M. Contribution of Motivational Climates and Social
Competence in Physical Education on Overall Physical Activity: A Self-Determination Theory Approach
with a Creative Physical Education Twist. Int. ]. Environ. Res. Public Health 2020, 17, 5885. [CrossRef]
[PubMed]

Carrasco-Poyatos, M.; Gonzalez-Quilez, M.; Martinez-Gonzélez-Moro, I.; Granero-Gallegos, A. HRV-Guided
Training for Professional Endurance Athletes: A Protocol for a Cluster-Randomized Controlled Trial. Int. J.
Environ. Res. Public Health 2020, 17, 5465. [CrossRef] [PubMed]

Cattuzzo, M.T.; Santos de Santana, F.; Peralta, M.; Ré, A.H.N.; Nesbitt, D.R.; Diniz, A.B.; Pereira, A.H.;
Stodden, D.F. Assessment in the Supine-To-Stand Task and Functional Health from Youth to Old Age:
A Systematic Review. Int. J. Environ. Res. Public Health 2020, 17, 5794. [CrossRef] [PubMed]

Hutmacher, D.; Eckelt, M.; Bund, A.; Steffgen, G. Does Motivation in Physical Education Have an Impact on
Out-of-School Physical Activity over Time? A Longitudinal Approach. Int. ]. Environ. Res. Public Health
2020, 17, 7258. [CrossRef] [PubMed]

Avalos-Ramos, M.A.; Martinez-Ruiz, M.A. Learning Strategies Focused on Decision Making and
Collaboration on Physical Education. Int. ]. Environ. Res. Public Health 2020, 17, 7924. [CrossRef]
[PubMed]

Granero-Gallegos, A.; Gonzélez-Quilez, A.; Plews, D.; Carrasco-Poyatos, M. HRV-Based Training for
Improving VOymay in Endurance Athletes. A Systematic Review with Meta-Analysis. Int. |. Environ. Res.
Public Health 2020, 17,7999. [CrossRef]



IJERPH 2020, 17,9171

28. Baros, R.; Fuentesal, J.; Conte, L.; Ortiz-Camacho, M.M.; Zamarripa, J. Satisfaction, Enjoyment and Boredom
with Physical Education as Mediator between Autonomy Support and Academic Performance. Int. |. Environ.
Res. Public Health 2020, 17, 8898. [CrossRef]

Publisher’s Note: MDPI stays neutral with regard to jurisdictional claims in published maps and institutional
affiliations.

® © 2020 by the author. Licensee MDPI, Basel, Switzerland. This article is an open access
@ article distributed under the terms and conditions of the Creative Commons Attribution
BY

(CC BY) license (http://creativecommons.org/licenses/by/4.0/).






r 1 International Journal of =
3 Envi I R h
VR ot eear Mbpy
Article
The Dark Side of the Self-Determination Theory and

Its Influence on the Emotional and Cognitive
Processes of Students in Physical Education

Rubén Trigueros ', José M. Aguilar-Parra I'*, Remedios Lopez-Liria 2 and Patricia Rocamora 2

1 Department of Psychology, Hum-878 Research Team, Health Research Centre, University of Almeria,

04120 Almeria, Spain; rtr088@ual.es

Department of Nursing, Physiotherapy and Medicine, Health Research Centre, University of Almeria,
04120 Almeria, Spain; rll040@ual.es (R.L.-L.); rocamora@ual.es (P.R.)

*  Correspondence: jmaguilar@ual.es; Tel.: +34-9500-15376

Received: 25 October 2019; Accepted: 8 November 2019; Published: 12 November 2019

Abstract: Amongst the main objectives of physical education (PE) classes is the consolidation of
healthy lifestyle habits in young people and adolescents. Nonetheless, these classes can also provide
the basis from which adverse experiences are generated which affect students’ perceptions of these
classes. Previously conducted studies have focused on motivational processes and not on emotional
processes, nor on the way in which students learn. The objective of the present study was to
explore the dark side of the self-determination theory, its influence on emotional intelligence and
the meta-cognitive strategies of students. Methodology: A total of 1602 young people undertaking
secondary education participated, with self-reported ages between 13 and 19 years. The following
questionnaires were utilized: Controlling Coach Behaviors Scale, Frustration of Psychological Needs in
PE classes Scale, Emotional Intelligence in PE Scale and Motivated Strategies for Learning Questionnaire.
A structural equation model was developed which explained causal associations between the
study variables. Results: Psychological control positively predicted each one of the sub-factors of
frustration of psychological needs. Frustration of psychological needs negatively predicted emotional
intelligence. Finally, emotional intelligence positively predicted meta-cognitive thinking. Conclusions:
The influence and importance of the teaching style adopted by teachers is indicated, in addition to
the effect of students’ psychological experiences on emotions and learning strategies.

Keywords: teacher psychological control; psychological need frustration; emotional intelligence;
meta-cognitive strategies; physical education

1. Introduction

Despite the physical, psychological, and emotional benefits provided by regular engagement with
physical activity (PA), only 20% of adolescents worldwide participate in a habitual way [1]. For this
reason, Physical Education (PE) classes can contribute to resolving this problem, given that one of its
fundamental objectives is the adoption of healthy lifestyle habits, such as engagement with regular
extra-curricular PA [2]. However, for PE students to internalize these habits and the benefits they
produce, it is necessary that pupils commit information to memory in an ordered way. This favors
information recovery and means it can be applied within other similar contexts. This aspect is known
as learning transfer [3]. Current studies principally focus on the motivational processes of students
and their transfer towards PA [4]. Specifically, the self-determination theory (SDT) has been applied
to the positive aspects of psychological processes, neglecting the negative aspects. In this sense, it
is indicated that PE classes may also generate the adoption of maladaptive behaviors by students,
above all when faced with unpleasant experiences [5]. Further, few studies exist that have considered
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the influence of emotions and the learning strategies employed by students during PE classes. For
this reason, the present study seeks to explore the influence of the SDT on emotional intelligence and
meta-cognitive strategies, taking a more critical perspective.

The SDT [6] suggests that the social context can influence individuals through the presence of two
very different interpersonal styles within it. One of these is autonomy supportive, whilst the other is
highly controlling. The first of these marks the beginning of the light perspective. It refers to teacher
promotion of personal initiative, self-regulation and self-concept in students, with all of these making
minimum use of contingencies [7]. On the other hand, the controlling style marks the beginning of the
dark side. It refers to the application of external pressures by teachers and the use of coercive means,
impositions, etc. These are perceived by students and form the origin of their behaviors, undermining
their personal initiative, effort, and personal self-knowledge [8]. In this way, teachers will influence the
psychological need development of their students, with the type of influence depending on the role
they choose to adopt [9].

According to the SDT, psychological needs are basic and essential nutrients for development and
personal wellbeing [10]. In this sense, there are three psychological needs: Autonomy (the extent to
which an action carried out by an individual comes from their own interests), competence (the feeling
of ability and of executing a task to a certain level), and relatedness with others (the feeling of ability
and of executing a task to a certain level) [11]. Further, a study conducted by Gonzalez-Cutre, Sicilia,
Sierra, Ferriz, and Hagger [12] proposed the incorporation of novelty as a psychological need. This
is defined as the innate tendency of an individual to seek new activities and experiences in order
to achieve complete development and wellbeing. In this way, students who feel more autonomous
when they participate in decision making feel supported and integrated within their reference social
group, and will also be more competent when they carry out relevant actions. Those who consider the
activities they engage in to be different and engaging will experience psychological need satisfaction.
This represents the normal path when considering SDT from the light perspective. It is related with
the learning of new abilities, commitment to learning, improved interpersonal relationships and
engagement in adaptive behaviors [6]. In exchange, outcomes will be negative if, during PE classes,
students experience feelings of abandonment, limited success from their actions, lack participation
in decision making and judge actions to be excessively monotone or repetitive. These students will
instead experience frustration of their psychological needs, this being the route understood by the dark
side. This is related with abandonment of the activity, lack of commitment, a deficit in interpersonal
relationships and, ultimately, manifestation of maladaptive behaviors [13].

Multiple studies have analyzed the influence of teachers and of the psychological needs of students
from the tenants of the SDT, in the educational context of PE [4,14,15]. However, the majority of
these studies have taken their focus from the light side of the SDT, with few studies available that
have conducted their analysis taking the dark side. This discrepancy is even more evident if only
studies conducted in the Spanish context are considered. In this sense, one study carried out by
Baena-Extremera, Gémez-Lopez, Granero-Gallegos, and Martinez-Molina [16] analyzed the extent
to which autonomy acted as a predictor of enjoyment, learning climate, and the psychological need
of autonomy in secondary school students. In the same way, Taylor and Lonsdale [17] showed that
autonomy supportive teachers positively influenced the satisfaction of psychological needs, effort,
and vitality in students during PE classes. Further, Zhang, Solmon, Kosma, Carson, and Gu [18]
concluded that autonomy support was positively associated with satisfaction of the psychological needs
(autonomy, competence, and relatedness with others), intrinsic motivation and intention to be physically
active. Taking the dark side, a study conducted by Haerens, Aelterman, Vansteenkiste, Soenens,
and Van Petegem, [19] demonstrated that teacher control negatively impacted upon satisfaction
of the psychological needs (autonomy, competence, and relatedness with others) and autonomous
motivation. In contrast, it positively influenced frustration of psychological needs and controlling
forms of motivation. On the other hand, Trigueros et al. [15] have shown that when teachers exert
psychological control in PE classes, enjoyment, trust, and motivation of students are negatively
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impacted. Further, De Meyer [20] confirmed that the controlling role of teachers positively predicted
controlled forms of motivation and demotivation, and negatively impacted autonomous motivation.

Given the interest shown in these issues, the present study seeks to analyze the influence of the
controlling role of teachers on frustration of the four psychological needs (autonomy, competence,
relatedness with others, and novelty), taking the dark side of the SDT. This is crucial given that there is a
lack of studies that have analyzed this issue. The line of work opened by Gonzélez-Cutre et al. [12] and
Trigueros et al. [15] will set the basis of the study. In addition, the study wishes to deepen knowledge
about the influence of frustration of the four psychological needs on emotional intelligence, as previous
research has barely considered the emotions experienced by students during PE classes, and much
less recognition of these emotions. It has been concluded that the area of PE specifically contributes
to the development of social and emotional intelligence due to the fact that it provides a conducive
environment to the transmission of feelings and emotions that humanize personal contact through
motor activities [21].

Emotional intelligence (IE) is understood as a skill that facilitates the recognition and regulation
of emotions and supports the generation of adaptive behaviors [22]. However, multiple theories have
been developed to help better understand the concept of IE, with two in particular standing out: The
trait model [23] and the ability model [24]. Both theories have various elements in common, such as
the fact that emotions are considered as predictors of positive adaptive behaviors [25]. Nevertheless,
differences lie in the fact that the trait theory considers IE as a construct that is linked to the set of stable
personality traits, socio-emotional competencies, motivational aspects, and diverse cognitive skills that
are essential for overcoming demands and pressures [23]. In exchange, the ability model considers IE
as another form of intelligence that is based on the adaptive use of emotions and their application to
thinking, and facilitates adaptation of the individual to the environment and problem solving.

According to various studies in the educational context, IE has been positively associated with
better psychological wellbeing in students [26], emotional wellbeing [25], academic performance, social
relationships [27], self-efficacy and empathy [28]. On the other hand, emotional intelligence has been
negatively associated with stress [26], depression [29], and negative emotions [30]. All of these are
elements that can lead to the generation of maladaptive behaviors.

Following this thread, the present study seeks to analyze within the context of PE, the extent to
which emotional intelligence is related with meta-cognitive strategies. In this sense, meta-cognitive
strategies could provide a useful tool to help students assimilate information from the exterior via
their own knowledge and skills, or those that they are now able to acquire [31]. To this end, emotional
intelligence can exert a significant influence upon meta-cognitive strategies given that recognition and
control of one’s own emotions largely determines decision making [32].

Bearing these considerations in mind, the present study was designed in which the following
hypotheses were proposed (see Figure 1): (1) Teacher control will positively predict the frustration
of psychological needs and the frustration of novelty; (2) frustration of the four psychological needs
(autonomy, competence, novelty, and relatedness with others) will positively predict emotional
intelligence; and (3) emotional intelligence will positively predict meta-cognitive strategies.

2. Method

2.1. Participants

The sample was formed by 1602 secondary school students (820 males and 882 females), with
ages reported between 13 and 19 years (M = 15.73; SD = 1.30). All participants came from the province
of Almeria. Non probabilistic convenience sampling was employed as a function of the educational
centers and students that could be accessed.
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2.2. Instruments

Controlling style. The Spanish version developed by Trigueros et al. [33] and adapted from the
Controlling Coach Behaviors Scale (CCBS) of Bartholomew, Ntoumanis, and Thogersen-Ntoumani [34]
was used. This questionnaire comprised 15 items divided between four factors, which measured
control through rewards, negative conditioning, intimidation, and excessive personal control. The
questionnaire was responded to via a Likert scale that runs from 1 (totally disagree) to 7 (totally agree).

Frustration of psychological needs: The Frustration of Psychological Needs in PE classes Scale of
Trigueros, et al. [13] was used. The scale comprises 17 items divided between autonomy, competence,
relatedness with others, and novelty. The questionnaire is headed by the phrase “During PE classes ...
" and is responded to via a Likert scale that runs from 1 (totally disagree) to 7 (totally agree).

Emotional Intelligence. The Spanish version of the Emotional Intelligence in PE Scale of
Cecchini et al. [25] was used. This scale was developed from the version of Arruza et al. [35].
The questionnaire comprises 22 items divided between three factors, which measure the capacity
to recognize one’s own emotions, emotional control and regulation, and emotional empathy.
The questionnaire is responded to via a Likert scale that runs from 1 (totally disagree) to 7 (totally agree).

Learning focus. The Motivated Strategies for Learning Questionnaire (MSLQ; [36]) which was
validated and adapted into Spanish by Roces, Tourén and Gonzalez [37] was used with the purpose of
measuring strategies of meta-cognition. Only the 12 items that refer to metacognition strategies were
used. Students responded using a Likert scale that ranged from 1 (not at all true) to 5 (totally true).

2.3. Procedure

Firstly, permission was requested from the Bioethical Committee for Human Research of the
University of Almeria (Ref. UALBIO 2019/014) with the aim of contacting various educational centers
in the province of Almeria. After informing the educational centers about the objectives of the study,
the parents or legal guardians signed informed consent as the pupils were underage. Scales were
administered to participants. This was done under the supervision of the study’s principal researcher,
who provided instructions and resolved any doubts that arose during questionnaire completion. The
time taken to complete the questionnaire was estimated at around 25 min.

2.4. Data Analysis

Initially, descriptive statistical analysis (mean and standard deviation) was conducted through
Pearson correlation, carrying out correlational analysis between all study variables. Next, internal
consistency was examined (Cronbach alpha) with the purpose of testing reliability of the factors
integrated within the study. Following this, the hypothesized predictive model was tested via a
structural equation model (MEE).

For the MEE, the maximum likelihood estimation model with bootstrapping was conducted using
the statistical package AMOS 20. In order to judge the model tested, various fit indices were considered:
X2 /gl, CFI (Comparative Fit Index), IFI (Incremental Fit Index), RMSEA (Root Mean Square Error of
Approximation) alongside its associated confidence interval (IC) al 90%, and SRMR (Standardized
Root Mean Square Residual). Values of )(Z/gl lower than 3, values for the incremental indices (CFI, IFI)
equal to or greater than 0.95, and RMSEA and SRMR values lower than or very close to 0.06 and 0.08,
respectively, were considered to indicate adequate fit of the model to the study data [38]. However,
Marsh, Hau, and Wen [39] state that these cut-points must be interpreted with caution as they have
been shown to be excessively restrictive and difficult to achieve when complex models are tested.

3. Results

3.1. Descriptive Statistics, Reliability Analysis, and Bivariate Correlations

As shown in Table 1, participating students obtained a mean score for emotional intelligence
and meta-cognitive strategies of 4.95 and 3.22, respectively. Analysis of internal consistency revealed
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Cronbach alpha values that were greater than 0.80 for each of the variables. Correlation analysis
showed that those factors that are linked to the dark side of the SDT were positively correlated amongst
themselves, whilst being negatively related to emotional intelligence and meta-cognitive strategies. In
contrast, the relationship between emotional intelligence and meta-cognitive strategies produced a
negative correlation.

Table 1. Descriptive statistics, internal consistency analysis and bivariate correlations.

Factors M DT Range o 1 2 3 4 5 6 7
1. Psychological 0.47 0.50 049  -052 -045
Comi’ol s 182 106 17 082 N T S o o o
2. Frust. Autonomy ~ 2.12 147 1-7 0.83 (1‘38 0*;5*7 (1'25 _9;42 _f;fé
3. Frust. 0.70 w —040 -033
Competence 2.14 1.32 1-7 0.88 e 071 o oot
4. Frust. Relatedness 0.70 —-0.46 —-0.38
with others 1.96 1.33 1-7 0.81 o o

—047  -041

5. Frust. Novelty 1.88 1.34 1-7 0.87 st it
6. Emotional 0.76
Intelligence 4.95 1.51 1-7 0.92
7. Meta-Cognitive 32 112 15 083
Strategies

*** p < 0.001; ** p < 0.01. Note: M = Mean; SD = Standard deviation; & = Cronbach alpha; Frust = Frustration.

3.2. Structural Equation Model Analysis

For the hypothesized model of predictive relationships (Figure 1), fit indices were shown to be

adequate: X2 (551, N = 1602) = 1774.90, )(Z/gl =3.22, p < 0.001, IFI= 0.96, CFI = 0.96, RMSEA = 0.052.
(IC90% = 0.047 — 0.061), SRMR = 0.038. These results were adjusted to established parameters, thus,
the proposed model can be accepted as demonstrating adequate fit [39].

Following this, the relationships obtained between the different factors integrated in the model

were described (Figure 1):

)

@

®)

Teachers’ psychological control positively predicted frustration of each one of the psychological
needs: Autonomy (3 = 0.54, p < 0.001), competence (3 = 0.63, p < 0.001), relatedness with others
(B =0.52, p < 0.01) and novelty (B = 0.33, p < 0.001).

Frustration of autonomy negatively predicted emotional intelligence (3 = —0.41, p < 0.001);
frustration of competence negatively predicted emotional intelligence (3 = —0.52, p < 0.01);
frustration of novelty negatively predicted emotional intelligence (5 = —0.29, p <0.001); and finally,
frustration of relatedness with others negatively predicted emotional intelligence (3 = —0.43,
p < 0.001).

Emotional intelligence predicted meta-cognitive strategies (f = 0.60, p < 0.001) in a positive way.

15



IJERPH 2019, 16, 4444

T0°0 > d s “TO00 > d 4y PION "SMOLIE [[EWS ) SAOE UMOYS dIe paure[dxd saduerrea
oy Juedyrudis A[[ednsie)s pue pazipiepue)s a1e siojowered [y 'SS[qRLIBA JUSIIP dy3 udamiaq sdrysuonerar ayy Surmoys suonenbs [ermionns jO L 281y

L0 1.0 £5°0 85°0 1L9'0
6L0 08°0 T80
$8°0 L0

€0 =cF
fppaoN uonensny

Fro"| Ameduwg reuonows
SUONOW UMO S U0

o | eswdoser o) Aede)

uonemaay pue
[onuo) [enonowy

ssaupaie[ay
onenstg

Tonuo)

[BUOSIAG AAISSING

150 =4 90=24
sardajens i
2AnmE0d-eRIN 44 €90 [evonowy

[ontuo) 550 uoneprumuy

Fuonipuod
nesaN

Wo=:4
fwouomy
uonensng

auapaduio
uonensnig

16



IJERPH 2019, 16, 4444

4. Discussion

The dark side of the SDT was analyzed (this is to say, psychological controlling and frustration
of psychological needs) with regards to its influence on emotional intelligence and meta-cognitive
strategy use in secondary school students in the area of PE. Studies up to this moment with PE students
have focused only on the light side of the SDT, analyzing the effect of autonomy support, psychological
need satisfaction and motivation at a cognitive, physical and social level [4]. In addition, the present
study contemplates for the first-time various forms of intelligence in students. This is seen through the
fact that being capable of recognizing emotions and knowing how to control them can lead to a series
of adaptive behaviors. This includes paying attention to information is one’s surroundings [40]. On the
other hand, as a novel aspect, the present study centered on an analysis of meta-cognitive strategies. In
this sense, the majority of previously conducted studies had observed the motivational processes of
students [11] but had failed to indicate how they process information, or their capacity to code and
retain it.

Diverse studies in the PE setting, have discussed the positive effect of autonomy support in relation
to psychological need satisfaction in PE students and the effect of this, in turn, on motivation towards
PE classes [6,41]. However, there are barely any research studies available that have considered the
negative aspects also present during PE classes. Such aspects can include the controlling style of the
teacher and frustration of psychological needs. Depending on the role of teachers and the perception
of students regarding the PE classes in which they participate, such aspects can exert a negative
influence over the adoption of adaptive behaviors, both in the present and in the future. In this sense,
previous research studies have indicated, on occasion, that low scores for autonomy support and for
psychological need satisfaction, are predictors of controlling behavior and frustration, respectively [34].
However, this statement is not totally adequate given that the items of the scale, these being both
autonomy support and psychological need satisfaction, only collect information regarding positive
experiences. In this way;, it is unlikely that negative aspects of these experiences would emerge [42].

Results of the present study showed that perceived control positively predicts frustration of each
one of the psychological needs (e.g., autonomy, competence, and relatedness with others), in addition to
novelty frustration. These results are comparable to those reported by the few other conducted studies,
atboth a national and international level, where it has been demonstrated that psychological controlling
could be positively related with frustration of psychological needs [43,44]. Thus, these results are
along the same lines as those presented by previous studies and fall within the tenants of the SDT.
The results highlighted that the relationships between psychological controlling, psychological need
frustration and novelty, can explain to a certain extent the likely outcomes for students who perceive
a lack of control over their own decisions and teachers who behavior in an autocratic, restrictive, or
pressurizing way towards students. It is explained that they will feel overwhelmed, incapable and
rejected, due to them feeling that their psychological needs are being frustrated. Further, when teachers
work within their comfort zone, attempt to innovate little and offer the same experiences during their
classes, students will experience novelty frustration.

It has been shown that each one of the factors relating to psychological need frustration and novelty
frustration, negatively predict emotional intelligence. This data can be compared to that of other studies
conducted in other fields. In this sense, a study carried out from the light perspective of the SDT showed
that psychological need satisfaction acted as a predictor of the emotional wellbeing of students [45].
In addition, Cordeiro, Paixao, Lens, Lacante, and Sheldon [46] indicated that psychological need
satisfaction acted as a positive predictor of psychological and emotional wellbeing. In contrast,
frustration of psychological needs acted as a negative predictor of these aspects. Further, results of
the present study show agreement with the tenants of the SDT [6], given that psychological need
frustration can trigger a series of maladaptive consequences such as disinhibition and/or engagement
in behaviors that go against personal wellbeing. This is supported by outcomes of a study carried out
by Balluerka, Gorostiaga, Alonso-Arbiol, and Aritzeta [47], which showed high levels of emotional
intelligence in students to act as predictors of psychological and emotional wellbeing.
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As a consequence, it is necessary that PE teachers work with students throughout the full duration
of the course to develop their emotions and control, with the aim of becoming conscious of these
emotions and thus, being able to work towards a greater level of wellbeing [19]. Further, it is also
fundamental that PE classes are motivational and interesting so that students can take away positive
lived experiences that will favor their learning.

Finally, the present results showed that emotional intelligence acts as a positive predictor
of meta-cognitive strategies. The conclusions are similar to those drawn by Hasanzadeh and
Shahmohamadi [48] with university students enrolled on various degree programs. These authors
also showed a positive relationship between emotional intelligence and the use of meta-cognitive
strategies. In this sense, Villavicencio and Bernardo [49] state that emotions act as a link between
sensory information and thought. In this way, when experiences are interpreted in a positive way
we feel motivated to act and to achieve objectives. In contrast, when experiences are interpreted in a
negative way we do not act. This creates a maladaptive and counter-productive behavioral pattern,
which impedes learning and stunts emotional/mental growth.

Finally, it is highlighted that the present research shows support for the tenants of the SDT, taking
the dark side, introducing new variables and demonstrating their applicability in Spanish culture. The
model seems to show good robustness and capacity for generalization towards different cultures or
ages. It helps us to better understand the role played by the teacher in the cognitive and emotional
processes of students, in addition to lending a deeper understanding of learning strategies. However,
as one of the limitations of the present study, it must be indicated that it deals with a correlational
study design which does not permit causal relationships to be identified. Further, the results obtained
can be interpreted in a number of ways depending on the understanding of a given individual. To
this end, the model sought to present different probabilities with the purpose of explaining existing
relationships between study variables. In this way, future research studies should conduct a deeper
analysis of the results achieved through intervention studies in order to better clarify the relationship
between the different variables. In addition, future studies should analyze the differences in relation to
the emotional state and motivation towards the Physical Education classes of the adolescents according
to their country of residence. Finally, it would be interesting to understand the influence of motivation
and the concrete emotional state of each individual according to age, given the variability young people
suffer as they grow and start to become more autonomous in their decision making, in addition, the
possibility of analyzing the pressure exerted by the social context on young people’s decision-making
as they grow should not be overlooked.
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Abstract: Currently, disruptive and aggressive behaviours of a physical and verbal nature are a reality
among adolescent students and a concern in the educational context. Therefore, the main objective
of this research was to analyse the effects of perceived teaching competence, motivation and basic
psychological needs on disruptive behaviours in secondary school PE students. The sample was
composed of 758 adolescent students from seven public secondary schools. The following instruments
adapted to physical education were used: The Disruptive Behaviours Questionnaire, The Evaluation
of Teaching Competencies Scale, The Sport Motivation Scale, and The Basic Psychological Needs Scale.
Multilevel regression models with the MIXED procedure were performed for data analysis. The
results show that misbehaviour is more likely among male students and that disruptive behaviours
decrease when a teacher is perceived as competent. Students with greater self-determined motivation
are more likely to exhibit fewer behaviours related to low engagement and irresponsibility while
amotivation increases the different disruptive behaviours in the classroom. In conclusion, it is
proposed that educators work in line with the students’ needs by responding to their interests and
that this will increase self-determined motivation.

Keywords: misbehaviours; adolescent; teaching; secondary school; multilevel regression models

1. Introduction

Nowadays, disruptive behaviours, and even aggressive physical and verbal behaviours are a
reality among adolescent students in the educational context [1-3]. These misbehaviours are related
to school failure [3] and are considered as predictors of future violent behaviours both in the school
context [4,5] and in the formation of dangerous social environments [6]. The importance of this problem
in the classroom has meant that more and more research has been directed towards the indiscipline and
disruptive behaviours of primary and secondary school students as an indicator of teaching success or
failure [5,7-9]. Moreover, these types of behaviours cause stress and work loss amongst teachers [10,11]

According to the self-determination theory (SDT) [6], student behaviours during a class may vary
depending on a number of factors, such as motivation or the satisfaction of basic psychological needs
(BPN). It considers that the educational context strongly influences student motivation and the control
of disruptive behaviours, and is the reason for the proliferation of studies in this regard [12,13]. The
explanation for certain personal decisions made by schoolchildren may be based on the relationship
between motivation and social, family or personal factors [14]. However, it is also important to
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IJERPH 2019, 16, 4828

understand the students’ perception of the teacher’s competence if one wants to explain “why” there
are bad behaviours in the classroom, and to try to reduce them or make them disappear. As Duchesne
and Larose [15] state, if students perceive appropriate academic competencies during the learning
process, their motivation increases and this prevents potentially disruptive behaviours. Our study
addresses the issue in the context of physical education (PE). This subject stands out as promoting a
climate of fun, motivation and stress avoidance amongst students, fostering a positive relationship
between student satisfaction, the PE curriculum, and the school system itself [8,16-18].

SDT is one of the most important theories studied in relation to educational motivation, and
is widely considered in the context of PE [6]. One must bear in mind that the motivational profile
of adolescents during sports practice can help to understand their behaviour patterns [19]. It is
important to note that human motivation and the functioning of personality are related within a given
social context [6] and that there are three established levels: The highest level being self-determined
motivation or intrinsic motivation, the intermediate level being extrinsic motivation, and the lowest
level of amotivation. With regard to the first, this is understood as the pleasure of participating in an
activity by the mere fact of enjoying it, being interested in it, or the personal satisfaction of carrying
it out [20]. Intrinsic motivation in PE students produces a greater interest to participate both during
the sessions and in their free time [21,22]. Extrinsic motivation, on the other hand, is the activity of a
person aimed at meeting an external demand or to get a reward [6]. Finally, amotivation signifies a lack
of motivation in practicing an activity, associated with the absence of intent [23], feeling incompetent
when performing an activity [24], and the rejection of unexpected results [14].

Continuing with the SDT [6] to explain student behaviour in terms of their BPNs, the theory
indicates that these needs may be primarily those of autonomy, competence, and relating to others—all
necessary for psychological health. These same authors emphasize that each of the needs indicated
plays a prominent role in the optimal development and experiencing of well-being in daily life. The
need for autonomy is understood as the effort that people make to determine their own behaviour and
the origin of their own actions; the need for capability is understood as controlling the outcome and
the eagerness to experience effectiveness; and the need for relating to others alludes to concern for
others, making others feel that they have an authentic relationship with oneself so that one might feel
accepted and able to fraternize with others [25,26]. The satisfaction of BPN is associated with positive
consequences, such as an improvement in autonomous motivation [27]. However, BPNs can also be
frustrated and unsatisfied due to restrictions imposed by people in the surrounding environment [28],
and in education this is manifested through disruptive behaviours or misbehavior [15,29]. The
satisfaction of these three BPNs enhances learning in the PE class when adequate motivation is given
to students, fostering greater academic commitment during the learning process [28,30].

At the same time, the figure of the teacher is key in the teaching process and the students’
perception of their teacher’s competence can be important in explaining bad behaviours in the
classroom. Therefore, addressing the perception that students have of teacher competence together
with the motivation and satisfaction of their BPNs in explaining disruptive behaviours in the classroom
is the main novelty and contribution of this research to the scientific literature.

It should be remembered that in secondary education, the teacher is not evaluated by her/his own
students, which does not help to ensure the internal quality of the teaching-learning process—the
same goes for PE. It is therefore important that the methodology and approach used by the teacher
is increasingly studied, considering, among other things, different competencies [31,32]. As some
authors point out (e.g., [33]), the ways in which the PE teaching staff handles their classes regarding
time, or the teaching environment, are essential factors in dealing with disruptive behaviours. Some
uncertainty still exists when it comes to knowing how teachers achieve the skills necessary to carry out
their teaching work, about how they confront the challenges of today’s society with their students, and
how they assess the students’ needs [10]. As Christie, Quifiones, and Fierro [34] noted, a considerable
number of teachers have doubts when having to make assessments although they would like to
gain sufficient knowledge and competence to do so well. All of these aspects, such as the lack of
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competencies and teacher’s experience of dealing with difficult situations, are relevant in highlighting
the importance of the teacher’s persona when it comes to handling disruptive behaviours [33].

Taking into account all of the above, the main objective of this study is to analyse the effects of
perceived teaching competence, motivation, and basic psychological needs on disruptive behaviours
in secondary school students in the PE class.

2. Materials and Methods

2.1. Participants

The design of this cross-sectional study is observational and descriptive. A non-probabilistic and
convenience sample selection process was employed, based on the students that we were able to assess.
This research included secondary school PE students—a total of 758 students (45.8% male) participated
from seven secondary schools in the Murcia region. The age range was between 13 and 18 years old
(M =15.22, SD = 1.27; Mygys = 15.20, SDpgys = 1.29; Mgiyis = 15.18, SDgipgs = 1.26).

2.2. Measurements

Disruptive Behaviours in Physical Education. The Disruptive Behaviour in Physical Education
Questionnaire (CCDEF) [8] was used, the Spanish version of the original Physical Education Classroom
Instrument (PECI) [33]. This version consists of 17 items that measure disruptive behaviours in PE
students over five subscales: Aggressive (AGR) (2 items), low engagement or irresponsibility (LEI) (4 items),
fails to follow directions (FFD) (4 items), distracts or disturbs others (DDO) (4 items), and low self-management
(PSM) (3 items). A five-point Likert scale ranging from 1 (never) to 5 (always) was used for the responses.
The internal consistency indexes were: AGR, Cronbach’s alpha («) = 0.58, composite reliability = 0.81,
average variance extracted (AVE) = 0.54; LEI, « = 0.73, composite reliability = 0.84, AVE = 0.74; FFD,
a = 0.77, composite reliability = 0.94, AVE = 0.65; DDO, o = 0.81, composite reliability = 0.92, AVE =
0.80; PSM, « = 0.84, composite reliability = 0.96, AVE = 0.92. Given the low Cronbach’s alpha index and
that the AGR subscale only consists of two items, this factor was ignored in the analyses we performed.
The goodness-of-fit indices for the CCDEF scale using the confirmatory factorial analysis (CFA) were
chi-squared (x?)/degrees of freedom (df) = 3.61; incremental fit index (IFI) = 0.96; Tucker-Lewis index
(TLI) = 0.95; comparative fit index (CFI) = 0.96; root mean square error of approximation (RMSEA) =
0.06; and standardized root mean square residual (SRMR) = 0.06.

Teaching competence. The Spanish version of the Evaluation of Teaching Competencies Scale adapted to
Physical Education (ETCS-PE) [31] was used, adapted from the original Evaluation of Teaching Competencies
Scale [35]. This consists of eight items that measure the students’ perception of teacher effectiveness.
A seven-point Likert scale ranging from low (1, 2), medium (3, 4, 5), and high (6, 7) was used for the
responses. The internal consistency indices were: « = 0.86, composite reliability = 0.86, AVE = 0.59.
The goodness-of-fit indexes of the scale using the CFA were: Xz/df =1.80; IFI = 0.99; TLI = 0.99; CFI =
0.99; RMSEA = 0.03; SRMR = 0.02.

Sport Motivation Scale (SMS). The Spanish version of the original Sport Motivation Scale [36], adapted
to PE [37] was used. This consists of 28 items that measure the different types of motivation established
by the SDT [23], which suggests the multidimensional explanation of motivation: Amotivation (AMO),
extrinsic motivation (EM) (12 items), and intrinsic motivation (IM) (12 items). Responses were collected
on a Likert scale ranging from 1 (totally disagree) to 7 (fully agree). The internal consistency found in this
study was: IM, a = 0.91, composite reliability = 0.99, AVE = 0.92; EM, « = 0.91; composite reliability =
0.99, AVE = 0.88; AMO, « = 0.75, composite reliability = 0.85 and AVE = 0.58. The goodness-of-fit
indexes for the scale using AFC were: Xz/df = 3.02; IFI = 0.96; TLI = 0.97; CFI = 0.98; RMSEA = 0.05;
SRMR = 0.04.

Basic Psychological Needs. The Spanish version of the Basic Psychological Needs Measurement Scale [25]
was used, adapted from the original Basic Psychological Needs in Exercise Scale (BPNES) [38]. This
consists of 12 items grouped into three dimensions of four items each: Autonomy (AUT), competence
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(COM), and relatedness (REL). A Likert scale ranging from 1 (totally disagree) to 5 (totally agree) was
used for the responses. The internal consistency found in this study was: AUT, « = 0.82, composite
reliability = 0.88, AVE = 0.65; COM, o = 0.78; composite reliability = 0.88, AVE = 0.64; REL, o« = 0.75,
composite reliability = 0.90, AVE = 0.69. The goodness-of-fit indexes for the scale using AFC were:
x%/df = 3.88; IFI = 0.96; TLI = 0.95; CFI = 0.95; RMSEA = 0.05; SRMR = 0.06.

2.3. Procedure

Permission to carry out the work was obtained from the competent bodies, whether at the
secondary schools or at the university. The parents and the adolescents were informed of the protocol
and the study’s subject matter. The informed consent of both was an indispensable requirement
to participate in the research. The tools measuring the different variables were administered in the
classroom by the researchers themselves, without the teacher present. All participants were informed
of the study objective, the voluntary and confidential nature of the responses and the data management,
as well as their rights as participants thereof, based on the document approved by the Ethics Committee
of the University of Murcia (REF-45-20012016).

2.4. Statistical Analyses

The descriptive statistics of the items, the correlations, and the internal consistency of each
subscale were calculated, as well as the asymmetry and kurtosis, the statistics of which achieved
values of between —0.78 and 1.67. Since the sample was made up of different subgroups (e.g., school
and course), which might constitute a breach of the independence of observations assumption, it
was considered relevant to use regression and multilevel modelling analysis (MLM) [39], taking into
account the variables of the participants’ individual characteristics (level 1) and the context variables
(level 2) [40]. The grouping or level of the students’ school and course was considered as a random
effect. Different multilevel regression models were tested according to the different combinations of
school and course levels, including a zero model in each of the CCDEF subscales. To check the effects
of teaching competence, motivation, and basic psychological needs on each of the factors of disruptive
behaviours, which acted as dependent variables, different models were tested in which the sex and age
variables were also taken into account.

The multilevel regression analyses were performed with the SPSS 22.0 MIXED (IBM, Chicago, IL,
USA) procedure using the restricted maximum likelihood estimation method. The -2 log-likelihood
(-2LL) and the Akaike information criterion (AIC) [41,42] statistical equations were used as
goodness-of-fit measures between models. In addition, to indicate the absence of lost values and
the assumption of normality of the residuals for all the models, these were checked in all cases. The
reduction or exclusion of possible interactions between the model-independent variables was carried
out using the goodness-of-fit measures mentioned above, along with checking the hypothesis contrasts
associated with the intersection parameters.

3. Results

3.1. Descriptive and Correlation Analysis

As shown in Table 1, the average scores of the different scales achieved moderate values, although
these were quite low among the factors for disruptive behaviours. In terms of motivation, the intrinsic
motivation score was higher and the amotivation score was lower. Among the basic psychological needs,
competence presented higher mean values while the autonomy values were lower. Regarding disruptive
behaviours, low engagement or irresponsibility presented the highest means while poor self-management
was the lowest.
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Table 1. Descriptive statistical and correlations.

Subscales 1 2 3 4 5 6 7 8 9 10 11 12
1. Age - 0.05 0.02 0.01 —-0.06 —-0.02 —-0.00 -0.01 0.02 0.04 0.00 0.05
2. ETCS-EF - 0.43*  0.39* 0.06 0.41** 0.25** 0.19*  -021* -015* -0.12* -0.10**
3. IM - 0.82** 0.17** 0.61** 0.56 ** 045*  -025* -0.19* -010* -0.08*
4. EM - 0.29 ** 0.58** 0.53 ** 043*  -0.18* -019*  -0.05 —0.04
5. AMO - 0.15%* -0.03 -0.03 0.18 ** 0.26 ** 0.24 ** 0.20 **
6. AUT - 0.67 ** 050  -0.14*  -0.07 -0.01 0.04
7. COM - 057*  -020** -016* -0.08* —-0.04
8. REL - -0.15**  -0.19* -0.14*  -0.09*
9. LEI - 0.70 ** 0.64 ** 0.59 **
10. FFD - 0.71** 0.66 **
11. DDO - 0.79 **
12. PSM -
M 1520 5.36 4.94 4.85 3.72 3.18 3.56 3.83 2.00 1.65 149 1.42
SD 136 116 1.36 1.25 157 0.94 0.89 0.90 0.90 0.84 0.79 0.83

Note. M = mean; SD = standard deviation; ETCS-PE = teaching competence; IM = intrinsic motivation; EM =
extrinsic motivation; AMO = amotivation; AUT = autonomy; COM = competence; REL = relatedness; LEI = low
engagement or irresponsibility; FFD = fails to follow directions; DDO = distracts or disturbs others; PSM = poor
self-management; ** p < 0.01; * p < 0.05.

In Table 1, one can observe how age did not correspond significantly, from the statistical standpoint,
to any subscale. The positive and statistically significant correlations between teaching competence and
intrinsic motivation, extrinsic motivation and autonomy stand out, as do those between intrinsic motivation
and extrinsic motivation, and between the four CCDEEF subscales. In contrast, disruptive behaviours
presented negative correlations with the other dimensions, except for motivation, highlighting the
statistically significant relationships with teaching competence, intrinsic motivation, and relatedness.
Conversely, for amotivation, the correlations of the CCDEF subscales (LEI, FFD, DDO, PSM) were
positive and statistically significant.

3.2. Multilevel Regression Analysis

A multilevel regression model without predictor variables (the null model, M0) was tested. M0
served to evaluate the predictive gain of models in which the predictor variables were included, both
the constant effect and the random effects of school and course. Based on the goodness-of-fit values of
the evaluated models, we found that the model including the school and the constant (M1) had the
greatest effect on the independence of the observations: M0, —2LL = 1990.22; M1, —2LL = 1964.35 ()(2 =
25.87; df = 1; p < 0.0001). An intraclass correlation coefficient (ICC) was calculated: ICC = 0.12 in LEI;
ICC =0.08 in FFD; ICC = 0.17 in DDQO; and ICC = 0.07 in PSM. This indicates that between 7% and 17%
of the total variability, depending on the dependent variable, is attributable to the difference between
the mean of the different schools.

Based on the M1 results, different models were tested considering the grouping or level of the
school. In these models, the dependent variable (the four CCDEF factors) was changed and, in each of
them, the independent level 1 variables (model 2, M2) were introduced into the regression equation,
namely sex, age, ETCS-PE, IM, EM, AMO, AUT, COM, and REL.

Table 2 shows the results of the models in which the dependent variable was low engagement or
irresponsibility. In M2, one can observe that the effects of age were not statistically significant, nor
were the EE, AUT, and REL effects. In contrast, the effects of sex, ETCS-PE, IM, AMO, and COM were
statistically significant. Next, model 3 (M3) was estimated, from which the variables whose effects
were not statistically significant on low engagement or irresponsibility were removed. The goodness-of-fit
indexes indicated a better fit for M3 than for M2 (x2 = 12.27; df = 5; p <0.05). In M3, the effect of the
student’s own competence (COM) was not statistically significant so it was eliminated to estimate
model 4 (M4) in which the variables that did have predictive and statistically significant effects were
included. M4 did not represent a statistically significant improvement over M3 (x? = 1.89; df = 4; p
> 0.05), so M3 was adapted as the most suitable model. Thus, it was proven that, for the boys, it is
more likely that irresponsibility will occur as disruptive behaviour. In addition, as greater teacher
competence is perceived, the student has greater intrinsic motivation, which means irresponsibility is
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more likely to decrease. However, if amotivation increases, irresponsibility and poor self-management
is more likely to increase.

Table 2. Regression and multilevel modelling analysis: Estimations and adjustments. Dependent
variable: Low engagement or irresponsibility.

Models
M2 M3 M4
Estimation . Estimation . Estimation .
(Error) t (sig) (Error) t (sig) (Error) t (sig)
Variables
Sex 0.26 (0.06) 6.76 0.000 0.27 (0.06) 4.40 0.000 0.25 (0.06) 4.14 0.000
Age 0.03 (0.02) 1.35 0.178
ETCS-PE —0.09 (0.03) -3.15 0.002 —0.08 (0.03) -2.78 0.006 —0.08 (0.03) —2.84 0.005
™M -0.17 (0.05) -3.56 0.000 —0.14 (0.03) —4.75 0.000 —0.17 (0.03) —6.70 0.000
EM 0.02 (0.05) 0.47 0.642
AMO 0.11 (0.02) 5.31 0.000 0.12 (0.02) 5.98 0.000 0.13 (0.02) 6.39 0.000
AUT 0.08 (0.05) 1.62 0.105
COM —0.12 (0.05) -2.37 0.018 —0.08 (0.04) -1.86 0.063
REL 0.00 (0.04) 0.10 0.920
Adjustment
Statistics
Deviance (-2LL) 1902.95 1890.68 1889.65
AIC 1904.95 1892.68 1891.65

Note. Sex: 0 = female; 1 = male; M2 = model 2; M3 = model 3; M4 = model 4; ETCS-PE = teaching competence;
IM = intrinsic motivation; EM = extrinsic motivation; AMO = amotivation; AUT = autonomy; COM = competence;
REL = relatedness; -2LL = —2log-likelihood; AIC = Aikake information criterion.

The results of the models in which the dependent variable was Fails to follow directions are shown
in Table 3. In M5, the effects of age, MI, ME, and COM were evaluated and they did not prove to
be statistically significant. Therefore, these variables were removed from M6, which included sex,
ETCS-EF, AMO, AUT, and REL. The goodness-of-fit indexes indicated a worse fit for M6 than for M5
(x? = 1.62; df = 5; p > 0.05). In this way, the effect of sex on disobeying the rules was also determined, and
it was significantly more likely to occur amongst boys than amongst girls. Furthermore, disobedient
behaviour is more likely to decrease as more teacher competence is perceived and social relations
improve with the others. In contrast, increased amotivation would mean greater disobedience is more
likely amongst the boys, as has been indicated. Feeling more autonomous can also lead to increased
disobedience, so every effort must be made to positively channel that autonomy.

Table 3. Regression and multilevel modelling analysis: Estimations and adjustments. Dependent
variable: Fails to follow directions.

Models
M5 Me
Estimation t (sig) Estimation ¢ (sig)
(Error) . (Error) .
Variables
Sex 0.25 (0.06) 4.48 0.000 0.23 (0.06) 4.00 0.000
Age 0.04 (0.02) 1.95 0.052
ETCS-PE —0.07 (0.03) -2.46 0.014 —0.10 (0.03) -3.60 0.000
M ~0.08 (0.04) -1.82 0.069
EM —0.06 (0.05) -1.25 0.214
AMO 0.15 (0.02) 7.51 0.000 0.13 (0.02) 7.13 0.000
AUT 0.12 (0.05) 2.67 0.008 0.02 (0.04) 0.41 0.681
COM —0.06 (0.05) -1.29 0.197
REL —0.10 (0.04) —2.48 0.013 —0.16 (0.04) —4.38 0.000
Adjustment
Statistics
Deviance (-2LL) 1781.77 1780.15
AIC 1783.77 1782.15

Note. Sex: 0 = female; 1 = male; M5 = model 5; M6 = model 6; ETCS-PE = teaching competence; IM = intrinsic
motivation; EM = extrinsic motivation; AMO = amotivation; AUT = autonomy; COM = competence; REL =
relatedness; —2LL = —2log-likelihood; AIC = Aikake information criterion.
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The same was process was carried out for the Distracts or disturbs others variable and the results of
the models are shown in Table 4. After the variables were removed whose effects were not statistically
significant on M7 (age, MI, ME, and COM), M8 did not show a significant improvement % =773;
df = 5; p > 0.05), so the M7 results were accepted. The sex variable continued to present statistically
significant values with boys more likely to be disruptive in the class environment; however, in this case too,
greater teacher competence and improved social relations with classmates would be predictors of less
disruption in the classroom. As with disobeying the rules, amotivation and feeling more autonomous
can lead to an increase in disruptive behaviour in the classroom.

Table 4. Regression and multilevel modelling analysis: Estimations and adjustments. Dependent
variable: Distracts or disturbs others.

Models
M7 Ms
Estimation ¢ (sig) Estimation ¢ (sig.)
(Error) : (Error) .
Variables
Sex 0.25 (0.06) 4.39 0.000 0.24 (0.06) 4.31 0.000
Age 0.01 (0.02) 0.64 0.522
ETCS-PE —0.06 (0.03) —2.28 0.023 —0.08 (0.03) -3.06 0.002
™M —0.07 (0.04) -1.52 0.130
EM —0.01 (0.05) —0.24 0.810
AMO 0.12 (0.02) 6.17 0.000 0.10 (0.02) 6.23 0.000
AUT 0.10 (0.04) 237 0.018 0.05 (0.04) 141 0.159
COM —0.02 (0.05) -0.39 0.695
REL —0.10 (0.04) -2.73 0.006 —0.13 (0.03) -3.87 0.000
Adjustment
Statistics
Deviance (-2LL) 1736.56 1728.83
AIC 1738.56 1730.83

Note. Sex: 0 = female; 1 = male; M7 = model 7; M8 = model 8; ETCS-PE = teaching competence; IM = intrinsic
motivation; EM = extrinsic motivation; AMO = amotivation; AUT = autonomy; COM = competence; REL =
relatedness; —2LL = -2log-likelihood; AIC = Aikake information criterion.

The results for low personal self-control are shown in Table 5. M9 was estimated and the
variables whose effects were not statistically significant (age, intrinsic motivation, extrinsic motivation,
competence, and relatedness) were removed to estimate M10. However, this model did not present a
better fit than the previous model (x2 =037 df = 4; p > 0.05) so the M9 results were accepted. The
predictive values are even higher in the case of low personal self-control amongst males (0.35) and
these are accentuated if there is amotivation and a feeling of more autonomy. Only increased teaching
competence is shown as a statistically significant predictor for greater personal self-control on the part
of students.
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Table 5. Regression and multilevel modelling analysis: Estimations and adjustments. Dependent
variable: Poor self-management.

Models
M9 M10
Estimation ¢ (sig) Estimation ¢ (sig)
(Error) & (Error) 8-
Variables
Sex 0.35 (0.06) 5.95 0.000 0.34 (0.06) 5.76 0.000
Age 0.04 (0.02) -2.05 0.073
ETCS-EF —0.06 (0.03) -2.05 0.041 —0.08 (0.03) -2.83 0.005
M —0.07 (0.04) —-1.45 0.146
EM —0.04 (0.05) -0.73 0.468
AMO 0.10 (0.02) 4.98 0.000 0.09 (0.02) 5.08 0.000
AUT 0.16 (0.05) 3.52 0.000 0.03 (0.03) 0.90 0.367
COM —0.03 (0.05) —0.66 0.509
REL —0.07 (0.04) -1.88 0.060
Adjustment
Statistics
Deviance (-2LL) 1811.04 1810.67
AIC 1813.04 1812.67

Note. Sex: 0 = female; 1 = male; M9 = model 9; M10 = model 10; ETCS-PE = teaching competence; IM = intrinsic
motivation; EM = extrinsic motivation; AMO = amotivation; AUT = autonomy; COM = competence; REL =
relatedness; -2LL = —2log-likelihood; AIC = Aikake information criterion.

4. Discussion

The objective of this work has been to analyse the effects of teaching competence, motivation, and
basic psychological needs on the disruptive behaviours of secondary school PE students. Accordingly,
we have tried to provide answers to some of the main problems that exist today in classrooms
such as behavioural and discipline issues [43], which are common across the different curriculum
subjects [44,45]. The present study shows that the various disruptive behaviours are more likely to
occur in males. In addition, it is interesting to note that when a teacher is more competent, there are
less likely to be behaviour problems amongst students. Regarding motivation, it has been found that,
among students with more self-determined motivation, fewer low engagement and irresponsibility
behaviours will occur whereas amotivation will increase the various disruptive behaviours in the
classroom. On the other hand, it should be pointed out that, amongst the most autonomous students,
disciplinary problems are more likely. Therefore, we will now analyse what characteristics should
accompany student autonomy during the learning process.

For the students in the present study, the boys were always the ones presenting the greatest
disruptive behaviours in the PE class. The results are in line with previous studies where boys showed
behaviours more associated with irresponsibility and low commitment in the PE class than girls
did [46,47]. Conflict situations in class are often associated with boys because of the importance
they place on peer differences, competitiveness, continually striving to win or discrimination of a
motor skill [48]. The authoritarian nature that boys can sometimes exhibit, coming from the desire
to exaggerate their masculinity in PE classes [49], can lead to disobeying the rules laid down by the
teachers. All this contrasts with the role of girls and their behaviour in PE classes, where they show
more passive behaviours and a respect for or commitment to the class group and to the teachers [21,50].

On the other hand, PE classes at any educational level are often related to dominant situations
and male hegemony, which increases gender disparity [51,52]; this can lead to situations of inequality
or taunts amongst students due to low personal self-control. This study illustrates precisely that boys
have less personal self-control than girls, coinciding with a previous study of Spanish teenagers where
male self-control was difficult to achieve and therefore led to a disruptive environment in the class [46].
Exploratory studies trying to understand power and gender, especially in boys, explain the importance
they attach to appearance and how to act in front of others [49,53]. Therefore, this could explain the
relationship between the male gender and a disruptive class atmosphere that we observed in our study.
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The various disruptive behaviours are present on a daily basis in schools and are of great concern
to the different educational agents, such as teachers [3,43]. This study highlights the importance
of students perceiving their teachers as competent and prepared to deal with everyday life, as this
implies that there is less likelihood of behavioural problems related to classroom instruction; the same
conclusion has been reached in various studies [54]. These behaviours affect order and disrupt both the
functioning and the environment within the class, which has consequences on the students themselves
and on the learning context [3], some of which have been studied in this research—low engagement or
irresponsibility, failing to follow directions, distracts, or disturbs others and poor self-management.
Although these behaviours are highlighted from the teacher’s perspective in current studies [3,55], this
paper also highlights the importance of the teacher’s own competence in terms of good communication,
work awareness, creativity, feed-back, individual consideration, professionalism, problem solving,
and social awareness. These aspects have already been the focus of various works [16,35] in linking
improved student self-control with the students’ perception of adequate teaching competence. This
study contributes to the scientific field by stressing the importance of the figure of the competent
teacher in preventing or controlling bad behaviour in the classroom. Therefore, this should influence all
aspects of teacher training, including the initial training, to ensure that they become as professionally
competent as possible.

The results obtained in this study show how low commitment and irresponsibility on the part
of the students relates to the lack of teaching competence on the part of PE teachers. It is therefore
necessary for PE teachers to offer their students varied and motivating tasks and activities which add
quality to the learning and encourage their interest [21,46]. Moreover, students would show openly
their motivation and would increase their personal abilities with respect to contents of PE lessons and
therefore, there will be an decrease of disruptive behaviours [3].The PE curriculum is one of the most
effective of all the school curricula at promoting greater student concentration and commitment but
only provided that the appropriate methodological strategies are used by the teachers [56].

With regard to behaviours centered on disobeying the rules, discipline problems in the educational
field are common in all areas and subjects that make up the school curriculum [45]. This has
serious implications for the teaching-learning process because, among other reasons, they limit the
time dedicated to learning [7]. Consequently, PE teachers must create an appropriate classroom
environment by fluidly communicating with their students and being as effective as possible when
faced with any problematic situation that arises [35,57] using verbal and highly rational strategies, as
recommended by some authors [4].

Many teachers and students are concerned about the disorder and the risk of a poor environment
in classrooms and schools. The entire educational community is alerted to the high incidence
of behavioural problems occurring in schools—drug use, cheating, insubordination, absenteeism,
intimidation, etc.—all of which have serious repercussions on the educational community. Behavioural
problems in the classroom have long been one of the most discussed and analysed topics in the
educational field [58-61].

The degree to which students can disrupt an adequate classroom environment is related to their
positive perception of teacher competence, as can be seen in the present study. Traditional and inflexible
methodologies on the part of the teacher, justifying higher motor performance and filling the time with
physical work, are a cause of dissatisfaction and disruption of the PE class environment [62,63]. An
understanding and empathetic attitude by teachers, promoting the inclusion of all students in the PE
class through the sharing of responsibilities and continuous dialogue are key to better bonding among
the students in the class and between the class and the teachers themselves [63-65].

Likewise, greater personal self-control on the part of the students is related to higher levels
of teaching competence. Various symptoms related to the students’ lack of control are linked to
dissatisfaction with the school, which can even lead to them dropping out of school [66]. Our results are
in line with those obtained in a study measuring disruptive behaviours in Spanish adolescent students
aged 12-18 in the PE area [8], which concluded that teachers’ skills when managing different behaviours
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and pre-planning are fundamental elements in strengthening the students” personal self-control and
controlling disruptive behaviours.

The importance of motivation in the PE class determines the students’ satisfaction with this
subject [16]. In our study, greater intrinsic motivation on the part of the students was accompanied
by less irresponsible behaviours. Several studies have provided similar results to ours with respect
to intrinsic motivation [8,36,67,68], favouring in turn a focus and concentration in the PE class and
fewer disruptive behaviours [69]. In addition, if one works to promote student responsibility and
empowerment through greater autonomy and trust on the part of teachers, serious misbehaviours
could decrease considerably, fostering an optimal classroom and learning environment [21,68,70].

On the other hand, amotivation or lack of motivation in the students is an essential criterion
when it comes to understanding the level of satisfaction felt by the PE students [71]. If amotivation is
high, there tends to be a decrease in engagement and an increase in irresponsible behaviours in the PE
class, where no minimal effort exists to commit to the tasks proposed by the teachers [6,71]. A lack
of competence when performing physical activities, or not valuing the activities proposed in the PE
class are other examples of amotivation [6]. If amotivation can be controlled or minimized by the PE
teachers and, at the same time, intrinsic motivation is properly fostered, student commitment can
lead to the desired learning of the contents proposed in the class [72,73]. In our study, disobeying the
rules, especially for boys, is related to amotivation, explained by the frustration and fear that they may
experience when performing a physical test [74,75] or by their rejection of the PE teachers for various
reasons [74], many of which we have already commented on. To all that is cited above, one should add
that the lack of information when performing physical activities or overcoming a physical test in the
PE class can involve amotivation by the students and a respective disobeying of the rules. Therefore, it
is necessary to inform the students about the class objectives and to describe the necessary criteria for
carrying out any physical activity [16,71].

The basic needs of the students should be met as the PE class develops. Otherwise, students
may see no reason to follow the normal development of the class and begin to disrupt the classroom
environment [76]. If continued student participation and perseverance in the work are satisfactorily
reciprocated by the PE teacher, an optimal response is established which contributes to increased
student motivation [77]. Sometimes, the problem is simply that we do not pick up on the signs that
our students give off during the course of the PE classes. Therefore, it is necessary to understand the
students’ perspectives regarding the PE class and towards the teachers themselves in order to interpret
the low level of control they feel, and the way they act towards their classmates and the teacher [33].

It is also necessary to adequately manage the autonomy of students or intrinsic motivation in the
PE class given that, in this study, it is related to most of the disruptive behaviours. Intrinsic motivation
presents in students who act only according to their own interests and values, who feel the need to
make their own decisions in the different activities and tasks proposed [77,78]. The intrinsic motivation
of the students should be positively channeled to meet their needs and to enhance them in a way that
arouses their interest and curiosity for achieving a desired goal [79]. In this way, disobeying the class
rules could be diminished.

A great deal of responsibility lies with the teachers themselves. They should adopt more flexible
attitudes towards their students and be more open to understanding their feelings and desires [80],
giving them more opportunities to perform tasks [81], using more positive language and inviting them
to perform tasks [29], and fostering dependent relationships between themselves and the students [71].
Moreover, a higher teacher competence must contain qualities such as availability, communication,
conscientiousness, creativity, feedback, individual consideration, professionalism, problem-solving,
and social awareness [8,33].

The role that teaching competence plays in the students” disruptive behaviours is also discussed
in this study and, of course, this can also influence the intrinsic motivation.

It should be noted that fun is linked to the perception of intrinsic motivation [82], and that this
can get the students to obey the rules more and refrain from continually disrupting the PE class.
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The students in our study presented a high level of intrinsic motivation, which is linked to greater
disobedience, one of the causes of which might be precisely the lack of fun or feeling of well-being
during the classes. In a study conducted on Finnish teenage students, their motivation was linked
to fun and their regular adherence to class rules [78]. In another study on a similar sample [79], the
boys who felt their self-motivated needs were satisfied and the girls who felt that their relationship
needs were met, showed fewer negative experiences and greater autonomy. If there is no fun or
satisfaction in the PE class, students may have difficulty controlling their impulses in the classroom
environment or towards the teacher. If teachers provide adequate feedback to help modify and improve
the proposed task, this will also help to control the perception of the students. There will also be the
beneficial response of enhancing positive motivation and satisfaction for teachers and in the classroom
environment [78,83]. Therefore, supporting of teacher to student’s autonomy is necessary to improve
the motivation of students during the PE lessons [12,27,37].

Amotivation or the explanation of an intrinsic motivation in a given situation might be caused by
problems in relating to others, leading to a lack of control in a group situation or when interacting
with another classmate. The frustration of basic needs when interacting with others, or in the normal
development of a group environment, causes rigid patterns of behaviour that affect interactions with
others [15,29]. This can lead to continuously stressful situations for the students and, therefore, cause
them to avoid achieving a goal proposed by the teacher to protect themselves against any threat to their
psychological integrity [15,84]. Therefore, another possible consequence of the relationship between
low personal control and interacting with one’s classmates could be the stressful situations experienced
during PE classes. Finally, a binary model of students and teachers where the interaction between
them is closer could minimize possible disruptive behaviours of students because of the relationship
created in the classroom’s daily life [85].

5. Conclusions

The results obtained in this study show how disruptive behaviours in secondary school PE
students can be produced by the type of motivation they develop, the satisfaction of their basic
psychological needs, and by how they perceive teaching competence. Furthermore, our results support
the vast majority of previous studies conducted on Spanish adolescent students looking at disruptive
behaviours and the effects of motivation, basic needs, and teaching competence. It should be noted
that, among all the independent variables addressed in this study, the sex of the students, the perceived
teaching competence, and amotivation have been present in all the relationships established with
the four disruptive behaviours under study (the dependent variables being: Irresponsibility and low
commitment, disobeying the rules, disrupting the class environment, and low personal self-control).

Consequently, future research on samples with similar characteristics to those evaluated in the
present study should focus the teaching-learning process on increasing the motivation of PE students.
Amotivation is one of the main causes of disruptive behaviours in the class along with the students’
perception of teacher competence, which is also important. In addition, boys are more likely to exhibit
inappropriate behaviours than girls; this agrees with most national and international studies on similar
samples and those looking at PE classes. Therefore, this aspect should be considered by the teacher
when dealing with classroom management. It should be noted that this study may be relevant for
teachers who intend to take PE sessions with secondary school students.

Insummary, the specific training that teachers are given addressing bad behaviours in the classroom
must begin in the initial training (university teacher training courses) and continue throughout their
professional career in order to respond to the motivational demands and the basic psychological needs
of PE students. We also propose working in line with students’ needs to respond to their interests
and to increase their self-determined motivation. In this regard, it is also important to address the
teaching process with current pedagogical models that relate to active methodologies. Finally, we also
propose strengthening both the coordinated work between teachers and the tutoring employed when
addressing these bad behaviours.
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Abstract: The aim of this study was to analyze the psychometric properties of the Physical Activity
Enjoyment Scale applied to different contexts for initial or original use, such as in the context of
physical activity in nature. In order to do this, we carried out a study at some primary and secondary
schools located in western Andalucia (Spain), with students aged 9-12 years old (M = 11.22; SD = 1.07).
Therefore, a sample of 206 students in Study 1 (98 boys = 47.8%; 107 girls = 52.2%) and 455 students
in Study 2 (228 boys = 50.1% 227 girls = 49.9%) was used. The students of the two groups that belong
to the study created a program related to Physical Activity in Nature. Descriptive, exploratory, and
confirmatory analyses were conducted. We also analyzed several other factors, such as internal
consistency, composite reliability, average extracted variance, and convergent validity. Afterward,
differences according to gender and school year were also studied. The data showed the need to
eliminate many of the items from the original scale, giving, as a result, a model of six items that
satisfactorily fit into the confirmatory analysis for the use of physical activity in nature. The ANOVA
statistical test, used to analyze sex and school year, did not show any tangible differences between the
target groups. Thanks to its application, we note that the PACES instrument cannot be applied as-is;
some items must be removed or modified. Therefore, we must obtain a new, more specific instrument
for these types of incipient practices undertaken in natural environments.

Keywords: enjoyment; physical activity in nature; outdoor education; teenagers

1. Introduction

We have, in recent years, witnessed an important increase in physical activity levels among the
general population [1]. The rise in the number of hours devoted to physical activity, plus the variety
of spaces and places where such activities can be carried out, have transformed the outdoors and
nature into one of the main environments for this type of activity [2]. Enjoyment and pleasure are
some of the reasons behind increases in the practice of physical activity. Enjoyment in the context
of physical activity is specifically defined as a positive cognitive or physiologic state that involves
feelings of pleasure and fun related to the practice of a physical activity [3]. The outdoors has become
an ideal place to escape from society, routine, and life stress, and are thus an ideal place to return to the
essence of being oneself. Being in contact with nature also brings with it multiple personal benefits [4].
Twenty-first-century sports practice is also particularly focused on enhancing the experience of strong
emotions and exciting sensations, based on the idea that intense enjoyment drives athletes to test
their personal limits (challenges) by exploring strange and unusual spaces—in short, searching for
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adventure and risk [5]. This suggests that people are spending more free time engaging in physical
activities in a natural environment; evidence shows that enjoying these natural environments increases
our health benefits [6].

Physical activity in nature entails sports—physical activities embodied in educational legislation,
which have begun to be practiced in schools with the aim of instilling future habits in the population [4].
One of the main characteristics of these outdoor sport disciplines is enjoyment, which is also one of the
central motivations for people to practice sports [7]. Following Scanlan and Symons [8], enjoyment
involves feeling pleasure, joy, and fun. In this regard, Granero-Gallegos et al. [9] have shown the
relationship, for instance, between students “enjoying sports practice and subjects” through intrinsic
motivation (according to self-determination theory [10]), the importance that students attribute to
physical education, and, more importantly, the intention of doing physical activity in the future and,
therefore, the intention to do physical activity in nature. Enjoyment has been studied from different
theoretical perspectives in the search of an explanation for its relationship with physical and sports
practice, as enjoyment is perceived to be a key factor in this regard [11]. Therefore, enjoyment has
been associated, among others, with perceived athletic competition or with the performance of future
physical activity.

A series of instruments have been used to assess enjoyment in physical activity (e.g., the Subjective
Exercise Experiences Scale (SEES) [12] and the Enjoyment Scale as a dimension of achievement
motivation [13]). In this study, we used the instrument proposed by Molt et al. [14], since it is one of
the most relevant models in terms of psychometric results. This instrument includes 16 items and has
been adapted for adolescents; a series of studies reveal an interesting relationship between enjoyment
and the different versions of intrinsic motivation [15]. Bearing in mind the increase in the number of
people doing physical activity in nature, for its competitive, recreational, health, and leisure aspects, we
propose the use of Physical Activity Enjoyment Scale (PACES) for school-age youth and adolescents,
in the context of physical activity in nature. According to the existing literature, the PACES is an
instrument designed for use with physical and sporting activities in conventional sports facilities [16].
Based on our investigations, we advanced the hypothesis that the PACES would perfectly adapt to
physical activity practiced in the context of nature and open air and obtained satisfactory results when
analyzing the psychometric characteristics of a sample of students aged 9-13 years old [17]. Thus, the
object of this study is to analyze the psychometric characteristics of the PACES in a sample of 9-13 years
old students in the context of outdoor physical activity practice using confirmatory procedures, along
with a gender and school year analysis. It is worth pointing out that these practices use formative and
educational approaches rather than sport-related ones [5,18]. Moreover, there is less research on our
study variable in the field of physical activity in nature and outside educational contexts.

2. Materials and Methods
2.1. Study 1

2.1.1. Design

In terms of the sample, a non-probabilistic convenience design was applied, based on the subjects
that could be accessed. The design used was non-experimental, cross-sectional, and descriptive.

2.1.2. Participants and Procedure

A total of 205 students (98 boys and 107 girls) participated in this study, with an age range of
12-13 years old (M age = 12.22, SD = 0.57), all being 1st and 2nd-year high school students in different
educational centers in western Andalusia, Spain. Students, parents, and school management were
briefed on the data collection. Once authorizations were obtained, instructions were given, and doubts
were dispelled prior to filling in the questionnaires. The questionnaires were answered voluntarily
and anonymously upon arrival at the camp site (Albergue Campamento de Andévalo Aventura SLL)
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in approximately 20 min. The Andévalo Camp is a company with a specialization in Adventure Sport
and Physical Activity in the Natural Environment. Further, all students usually go to this camp each
year for a period of two to seven days. Consequently, the students know this camp and these activities.
Thus, the students should be able to answer this questionnaire from the point of view of physical
activity in the natural environment and not from the point of view of sports activities. The researcher
insisted on this when it came to responses.

2.1.3. Instrument and Application to the Physical Activity in Nature Context

We used the PACES [15] adapted to a Spanish context by Moreno et al. [16]. This scale measures
enjoyment during physical activity through 16 items, which are preceded by the phrase “When I am
active ... ” This instrument measures enjoyment and bipolar enjoyment, through statements such as
“I enjoy it”, “I'm bored”, “It’s very exciting”, and “I don’t like it”. The answers were collected on a
Likert scale from 1 (totally disagree) to 5 (totally agree).

This application was analyzed by a group of four experts (Lynn, 1986) in education and physical
activity in nature in order to ensure the appropriate design of the items for what the construct was
intended to measure; in this way, the original meaning was maintained [19]. These experts were given
a table with the item specifications [19], which collected the semantic definition of the construct to be
assessed and that of its component. Next, they were shown the list of items after they were adapted
so that they could give their opinion on the items’ suitability and understandability on a scale from
1 (totally disagree) to 4 (totally agree). Furthermore, they were provided a section to write general notes
and observations on each of the items and compose an alternative version for each item if they saw fit.
The items with <2.5 mean scores, both in terms of suitability and understandability, were revised. If an
item was not classified by at least three of the four experts within the theoretical dimensions of the
scale, it was revised again to analyze potential problems before proposing alternative wording that
would cover the theoretical dimension in a more clear and accurate way. Bearing in mind that this scale
was created by the author, this scale has two dimensions of seven items each, which is the theoretical
dimension to which each item belongs. The overall agreement of the four experts on the suitability and
understandability of the items was measured using the intraclass correlation coefficient (ICC) based
on a mixed effects model and assuming an absolute agreement definition; the values obtained were
ICC = 0.77 in suitability and ICC = 0.80 in understandability.

Furthermore, the interquartile range was the standard used to measure dispersion among the four
experts” agreements. If the difference between percentile 3 and percentile 1 equaled 0 or 1, the item
was accepted and/or slightly modified; if this difference was between 1 and 2, the item was revised and
reformulated, and if it was higher than 2, the dispersion between experts was too high, and the item
was rejected. Finally, the experts’ comments on the instructions and their wording resulted in minor
changes. Once all changes requested by the experts had been made, the final version was administered
to sixty-five 12-13-year-old high school students. They confirmed their full understanding of the items,
and, after a final revision by the research team, we obtained the final version of the PACES adapted
to physical activity in nature. This instrument will be only applicable to activities in the natural
environment, carried out in that context. Thus, people who are going to respond to this questionnaire
should be immersed in nature.

2.1.4. Data Analysis

The psychometric properties of the Physical Activity Enjoyment Scale adapted to physical
activity in nature for school students were analyzed through the statistical analysis of the items (i.e.,
an exploratory factor analysis) SPSS Statistics 21.0 software (IBM, University of Chicago, USA) was
used for data analysis.
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2.2. Study 2

2.2.1. Design

In terms of the sample, a non-probabilistic convenience design was used, based on the subjects
that could be accessed. The design we used was non-experimental, cross-sectional, descriptive,
and exploratory.

2.2.2. Participants and Procedure

A total of 455 students (228 boys and 227 girls) participated in this study, the age range being
9-13 years old (Mage = 11.22, SD = 1.07); all were primary school students (5th and 6th year) and
1st and 2nd year high school students in different educational centers in western Andalusia, Spain.
Students, parents, and school managements were briefed on data collection. Once authorizations were
obtained, instructions were given, and doubts were dispelled prior to filling in the questionnaires. The
questionnaires were answered voluntarily and anonymously upon arrival at the camp site (Albergue
Campamento de Andévalo Aventura SLL) in approximately 20 min.

2.2.3. Instrument

We used the Physical Activity Enjoyment Scale (PACES) adapted to physical activity in nature
described in Study 1.

2.2.4. Data Analysis

We carried out a confirmatory factor analysis (CFA), and reliability was measured through
Cronbach’s alpha. Average variance was extracted, and composite reliability and McDonald’s w
were also estimated. Convergence validity and gender invariance, as well as gender and school year
differences, were measured with Student’s t and ANOVA tests. Data analysis was carried out with
SPSS Statistics 21.0 and LISREL 8.80 [20].

3. Results
3.1. Study 1

3.1.1. Descriptive Analysis

First, we carried out an analysis of each of the items in the scale following the suggestions of
Carretero-Dios et al. [21]. In line with the contributions of Nunnally et al. [22], we analyzed whether the
internal consistency of the scale increased with the elimination of any of the items, and the uniqueness
necessary to keep an item inside a factor was studied. The corrected item-total correlation (C-ITC),
coefficient, standard deviation (SD), and all answer options were used at some point. Moreover,
skewness and kurtosis indices had to be close to 0 and <2 for these items to be accepted. Initially,
we tried using only one factor, as done in the original versions of the study, but the data were not
satisfactory (the Cronbach’s alpha value even less so). Consequently, we opted to distinguish between
two factors: a negative valency and a positive valency of enjoyment (Table 1).

An analysis of the items and factors revealed that the alpha values are acceptable. Despite this, the
SD results obtained for many of the items have problems (Items 1, 2, 3, 4,7, 8,9, 12, 13, and 15), as their
values range between 0.770 and 0.957. Furthermore, the skewness values of the negative enjoyment
items are above 2.21, and their kurtosis values are above 4.11. For positive enjoyment, many of the
items (1, 4, 8, 15) show skewness (—2.38 to —2.92) and kurtosis values (3.24 to 9.39), which suggests that
they should be eliminated. However, it is worth noting that the alpha value of each factor did not
increase if the problematic items were deleted. Furthermore, the C-ITC of all the items showed values
>0.32, so we assumed the possibility of using these items in the scale.
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Table 1. Descriptive, internal consistency and homogeneity statistics (n = 205).

Scale: M SD CCIT-c « without item Asymmetry  Kurtosis
Positive Enjoyment (cv = 0.786)
1. Tenjoy it 4.67 0.770 0.51 0.76 -2.92 9.39
4. I find it pleasant 4.39 0.948 0.50 0.76 -175 2.87
6. It gives me energy 4.12 1.13 0.53 0.76 -1.31 0.983
8. It's very exciting 4.46 0.916 0.57 0.75 -1.86 3.24
9. My body feels good 4.31 0.957 0.54 0.76 -1.50 1.85
10. I get something extra from it 3.87 1.19 0.45 0.77 —0.880 -0.030
11. It’s very exciting 3.97 1.23 0.45 0.77 -1.05 0.150
14. It produces strong feelings in me 3.23 1.35 0.32 0.80 -0.319 —0.960
15. I feel good 4.60 0.792 0.55 0.76 -2.38 5.97
Negative Enjoyment (o = 0.700)
2. I'm bored 1.46 0.906 0.42 0.66 223 4.94
3. Idon’t like it 1.35 0.857 0.39 0.67 2.75 7.36
5. It’sno fun at all 1.41 1.04 0.39 0.67 2.59 5.77
7. It depresses me 1.32 0.885 0.47 0.65 2.96 8.11
12. It frustrates me 1.35 0.881 0.46 0.65 2.76 7.22
13. It’s not at all interesting 1.31 0.839 0.35 0.68 291 7.98
16. 1 think I should be doing something else 1.49 1.00 0.39 0.67 221 4.11

3.1.2. Exploratory Factor Analysis (EFA)

An EFA for one factor was carried out, and the data ruled out this structure. Therefore, a two-factor
EFA solution was carried out using principal component analysis (PCA), requiring a 0.40 minimum
correlation for each item important within a factor [23]. The Kaiser-Meyer-Olkin measure was
adequate (0.89), and Bartlett’s test was statistically significant (x? = 1658.55, p < 0.000), all of which
verified the suitability of the EFA. The results confirm the two-factor extraction (Table 2). However, the
explained variance was low, with a 39.2% value for the total scale.

Table 2. Rotated component matrix (1 = 205).

Scale: F1 F2
Positive Enjoyment (a = 0.786)
1. I enjoy it 0.411
4. 1 find it pleasant 0.518
6. It gives me energy 0.585
8. It’s very exciting 0.537
9. My body feels good 0.581
10. I get something extra from it 0.715
11. It’s very exciting 0.597
14. It produces strong feelings in me 0.554
15. I feel good 0.440
Negative Enjoyment (a = 0.700)
2. I'm bored 0.549
3. Idon't like it 0.531
5. It’sno fun at all 0.505
7. It depresses me 0.685
12. It frustrates me 0.625
13. It’s not at all interesting 0.479

16. I think I should be doing something else 0.560

3.2. Study 2

3.2.1. Confirmatory Factor Analysis

Structural equation modeling was applied to study the psychometric properties of the PACES
adapted to its original physical activity in nature dimension. A series of absolute and relative fit indices
were estimated to assess the models [24,25]. For the absolute fit indices, we used the p value associated
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with the Chi-square statistic (x?), the ratio between x2 and degrees of freedom (d.f.) (x%/d.f.), and GFI
(goodness-of-fit index). For the relative indices, we analyzed the NNFI (non-normed fit index) and CFI
(comparative fit index). The RMSEA (root mean square error of approximation) was also estimated as
the incremental index. The parameters are considered significant when the associated t value is above
1.96 (p < 0.05).

First, a multivariate normal distribution analysis was carried out for this scale using a normality
test based on the relative multivariate kurtosis (RMK) of PRELIS, LISREL 8.80. The PACES normalized
multivariate kurtosis was 32.4 (Mardia—Based-Kappa = 0.726). The critical test value was 1.96 (5%).
The test results rejected multivariate normality, which implies the use of robust estimators. In light of
this, we used the weighted least squares (WLS) method in LISREL 8.80 [20]. The polychoric correlation
matrix and the asymptotic covariance matrix were used as input for data analysis. A two-factor
measurement model was hypothesized. The calculations revealed that the RMSEA values, as well as
some of the factor loads (item 14 = 0.37) and individual reliability (R> > 0.50) of many of the items
were not suitable (Table 3). Following Byrne [26], the items with high values in standardized residuals
(>+2.58) were considered for potential elimination.

Table 3. Items individual reliability (1 = 455).

Scale: Load R?
Positive Enjoyment (a = 0.786)
1. Tenjoy it 0.79 0.624
4. Ifind it pleasant 0.67 0.455
6. It gives me energy 0.65 0.423
8. It’s very exciting 0.77 0.600
9. My body feels good 0.66 0.429
10. I get something extra from it 0.49 0.238
11. It’s very exciting 0.55 0.307
14. It produces strong feelings in me 0.37 0.140
15. I feel good 0.80 0.632
Negative Enjoyment (a = 0.700)
2. I'm bored 0.66 0.435
3. I don't like it 0.71 0.500
5. It’s no fun at all 0.67 0.455
7. It depresses me 0.76 0.580
12. Tt frustrates me 0.70 0.486
13. It’s not at all interesting 0.65 0.423
16. I think I should be doing something else 0.62 0.386

These data, plus those in Table 1, support eliminating items with low values. The CFA values
were Xz/d.f. =4.75; p < 0.000; RMSEA = 0.09; ECVI = 1.223; NNFI = 0.950; CFI = 954; IFI; 0.954;
GFI = 0.881. Thus, following Markland [25] and Levy and Hancock [27], we carried out a series of
analyses of different models, as suggested by the data, and the items with a low factor load and low R?
were eliminated. The final result was a PACES-Outdoor Physical Activity (OPACT) with a two-factor
model of six items whose EFA values were: Xz/d.f. =0.65; p < 0.000; RMSEA = 0.005 (IC90% = 0.004,
0.006); ECVI = 0.057; NNFI = 1.002; CFI = 1.00; IFI = 1.001 and GFI = 0.998 (Table 4).
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Table 4. Items’ individual reliability (n = 455).

Scale Load R?

Positive enjoyment (« = 0.712)

1. I enjoy it 0.74 0.552

8. It’s very exciting 0.75 0.560

15. I feel good 0.84 0.702
Negative enjoyment (o = 0.716)

3. Idon’t like it 0.73 0.560

7. It depresses me 0.80 0.640

12. It frustrates me 0.75 0.566

Table 4 shows the fit indices of the two-factor six-item model, which was the only one with the
minimum requirements to guarantee convergent validity [28] high standardized factor loads (>0.60),
which are statistically significant (t-value > 1.96). Finally, in light of the low alpha values in the ordinal
EFA of the scales in the correlation matrix, we also provide the EFA composite reliability and average
variance extracted (AVE) values for each dimension (Table 5). The AVE reflects the total variance of the
indicators collected by the latent construct; the higher the value, the more representative the indicators
of the critical dimension to which they are loaded, considering the limitations of Cronbach’s alpha [29],
especially when the variables include a low number of items [30] (like the case of the instrument
analyzed in this study). McDonald’s w was calculated to measure reliability since, unlike the alpha
coefficient, McDonald’s w takes into account the factor loads. Thus, the calculations are more stable
and reflect the actual reliability level regardless of the number of items in the variable [29]. Internal
consistency values () are considered suitable when they are in the 0.70-0.90 range [31].

Table 5. Scale reliability and validity.

PACE—Five Item Model Convergent Validity AVE Cronbach’s Alpha McDonald’s w
Positive Enjoyment 0.82 0.60 0.85 0.83
Negative Enjoyment 0.75 0.60 0.85 0.80

In terms of convergent validity, the validity of indicators can be assessed based on the size of
factor loads [32]. Thus, the NFI was 0.943 for the 16-item scale, whereas for the six-item instrument,
this value was 0.998. The AGFI was 0.843 for the 16-item model and 0.991 for the five-item model.
Moreover, as mentioned above, saturation was, in all cases, statistically significant (t-value > 1.96),
which means that all indicators assess the same theoretical construct [33]. Finally, it is worth noting
that all the items have high factor loads (R2 > 0.50).

3.2.2. Gender and School Year Differences

Next, in order to analyze gendered differences, we carried out a Student’s t-test for the independent
samples and an ANOVA to study school year differences. As seen in Table 6, no gender differences
were found for the positive and negative enjoyment of the PACES in any of the independent variables,
such as years.

Table 6. Variance analysis according to gender and school year.

Male Female Prisr:; Prisx;ha 1st ESO 2nd ESO
PACES (=228 (1=227) Y Yo =17 (=29
(n =20) (n = 389)

M SD M SD F P M SO M SD M SD M SD F 14

Positive 461 062 453 068 181 018 462 055 458 065 415 086 466 052 259 0.052
Enjoyment
Negative s 073 139 080 225 013 125 066 133 074 147 072 137 067 0317 0813
Enjoyment
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3.2.3. Invariance Analysis

A gendered invariance analysis was carried out (Table 7) to simultaneously test the equivalence
of the factor structure of both sub-groups. No significant differences were found between Model 1
(model with no restrictions) and Model 2 (invariance in measurement loadings) (p = 0.536) or between
Model 1 and Model 3 (invariant structural variances and covariances) (p = 0.378). However, statistically
significant differences were observed between Model 1 and Model 4 (invariant measurement residuals)
(p =0.037). According to Byrne [26], the absence of statistically significant differences between Model 1
and Model 2 constitutes a minimum standard to accept the existence of invariance in the model, in this
case, in terms of gender. Moreover, the decrease in the CFI values was also taken into account; they
were <0.1 (ACFI contrast test) across the different models. Thus, following Cheung and Rensvold [34],
the model was proven to be gender invariant.

Table 7. Multigroup invariance analysis in relation to the gender variable.

Models  x%/df Ax? Agl CFI TLI GFI  RMSEA (IC 90%)
Model 1 0.65 - - 1.00 1.00 099  0.005 (0.004-0.006)
Model 2 0.96 12.05 12 1.00 0.98 098  0.006 (0.005-0.007)
Model 3 0.90 23 21 1.00 0.97 098  0.006 (0.005-0.007)
Model 4 0.98 77.37 18 0.99 0.97 098  0.007 (0.006-0.008)

Note: x% = chi-squared; df = degrees of freedom; CFI = comparative fit index; TLI = Tucker-Lewis index;
SRMR = standardized root-mean-square residual; RMSEA = root-mean-square error of approximation.

4. Discussion

The main objective of this work was to analyze the psychometric characteristics of the PACES scale
in the context of physical activity in nature for a group of primary and secondary physical education
students. We have followed the process set out in Crocker et al. [35] related to the usefulness of this
scale to measure enjoyment in different physical education areas; that is, we have used a bi-dimensional
fit model for the construct.

Physical activity in nature is included in the physical education classes that the students in this
study engage in during school hours [5]. These activities include orientation, hiking, outdoor games,
gymkhanas, knotting, climbing, mountain biking, etc. [36]. Furthermore, other studies have proven the
beneficial effects of these types of activities for students when physical activity is undertaken outdoors,
as this change in environment improves aspects like satisfaction and fun in class, self-perception, and
even social goals [37-40]. Consequently, it is essential to use the new instrument in this study since it
will help promote the advancement of knowledge in the field of outdoor physical activity, physical
education, and sports—physical activity.

The analyses carried out have shown that the original 16 item scale is not able to meet the objective
of analyzing students in this context; thus, it is necessary to reduce the scale. First, the descriptive
internal consistency and homogeneity values clearly demonstrate the need to modify the scale by
eliminating some of the items that showed problems. This was then confirmed by the CFA, which
clearly showed that the scale had to be reduced in order to fall within the fit indices” acceptable values,
and many of the items had factor loading and individual reliability problems. This reduction in the
scale is also interesting for primary school students since, for them, it would be more suitable to assess
variables through six rather than 16 questions if the results allowed for this, and their answers are
likely to be more reliable in relation to longer questionnaires.

Another relevant aspect is that the scale did not show a good fit for one factor based on the
original Molt et al. [15] version adapted to Spanish by Moreno et al. [16]. It should be noted that in
other studies [41], the factorial structure of the scale was not analyzed, necessitating its future analysis
in later works using broader samples.

However, another study [42] performed this analysis with the adolescent population, also
finding problems in their one-dimensional adjustment. Their results [36] confirmed this one factor
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structure with the inactive adult population and obtained good values. In the present case, both the
exploratory and, especially, the confirmatory analysis only allowed a two-factor version of enjoyment
by distinguishing between positive and negative enjoyment.

For the ANOVA and invariance analyses, no gendered or school year differences were found.
In terms of gender, enjoyment constitutes a particularly relevant factor in the study of behavior in
physical activity, as enjoyment has been consistently shown to be related to female participation [28,43,
44]. There are different studies that show that girls’ concern is to shoot boys; the scientific literature has
previously shown that part of girls” concerns when it comes to physical activity is not the enjoyment of
physical activity but to perceive a better physical appearance along with controlling your weight. This
leads them to not pay attention to enjoyment while doing physical activity, either in nature or outside
it [45]. Along the same lines, another investigation [46,47], showed how student boys, unlike student
girls, obtained better scores referring to levels of enjoyment when doing physical activity. Another
reason is the critical moment of the transition from primary to secondary. However, in our research,
there were no significant differences between boys and girls. Moreover, other authors [48,49] hold that
enjoyment is a consistent predictor of physical activity among teenage girls. Recent studies confirm
that girls have statistically lower levels of enjoyment and physical activity [18]. This lack of significant
differences might be related to various factors.

Another factor is that a large part of the sample was made up of primary school students, and it
is worth noting here that in this education stage, physical activity in nature is less frequent than in
secondary school. This means that students have covered fewer subjects (physical activity in nature
does not exist as such in primary school and is included only through games and sports); therefore,
there is a very low level of gendered differences. Likewise, primary school teacher training courses
are different from secondary education teacher training. Sports Science degrees include compulsory
outdoor activity training [50,51], as opposed to primary school teacher degrees, where (in most cases)
this subject is not taught. The training courses received by secondary school teachers address the
contents of physical activities in the natural environment, unlike those of primary school teachers, for
whom such courses are non-existent. This means that physical activity in natural contexts is virtually
absent throughout primary school, except when teachers are particularly interested in this field, hence
the difficulty in finding significant differences.

5. Conclusions

To conclude, it is worth noting that the PACES-OPACT (Outdoor Physical Activity) model has
partially verified the hypothesis that it has not been fully adapted; thus, it has been necessary to create
a six-item model. This model has a very good fit, as demonstrated by the CFA, and has high reliability
and validity (see Table 5). The convergent validity values also provide these data with robustness.

This instrument advances the field of existing research in several ways:

(1) An instrument is applied in a different context than it was created for, which is the
natural environment.

(2) From this application, it is concluded that the PACES, in this context, cannot be applied as-is.
Instead, some items must be eliminated and/or modified. Therefore, we obtained a new specific
instrument for this type of practice.

(3) Aninvariance analysis was carried out, something that had never before been done using any of
these instruments. Therefore, new data are provided.

(4) Finally, sex and course analysis were performed and have not been differentiated, something that
gave different results in other works.

However, in terms of potential future perspectives, it would be good to contrast these results
by differentiating a primary school sample and a secondary school sample from physical activity in
nature taught exclusively at schools or exclusively outside schools [52]. It is important to note that
the location of schools and the extra-mural outdoor activities that students may engage in, such as

47



IJERPH 2019, 16, 4880

scouting groups, as well as closeness to natural environments, change the vision and knowledge of
these elements [53]. Thus, we believe that although these data fully support this model’s application, it
would be interesting to contrast these results with those of future studies.
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Abstract: The technological characteristics of today’s society have favored the inclusion of information
and communication technology (ICT) and the emergence of new training methodologies in educational
spaces. This study addresses flipped learning as an innovative approach in the teaching and learning
processes of physical education at two educational stages, primary and secondary education.
The objective of this study is to analyze the effectiveness of flipped learning with respect to traditional
methodology. A descriptive and correlational experimental research design was used through a
quantitative perspective. Two study groups were established, one control (traditional methodology)
and one experimental (flipped learning) in each educational stage. A total of 119 students from
an educational center in Ceuta (Spain) participated. These participants were chosen intentionally.
The data were collected through a questionnaire. The results show that the experimental group
obtained better evaluations in the academic indicators, highlighting the motivation, autonomy,
and interactions between the different agents. Regarding the effectiveness of flipped learning
according to the educational stage, its potential was demonstrated in both stages, highlighting a
significant improvement in autonomy in secondary education.

Keywords: educational innovation; digital learning; experimentation; learning impact; didactic
benefits; primary and secondary education

1. Introduction

In today’s society, there is wide use of information and communication technology (ICT), being part
of the usual practice in people’s daily lives [1]. In particular, in the field of education, the inclusion of
ICT has been reflected in current and innovative teaching processes [2], both in the action of teaching
on the part of the teachers [3] and in the way students learn, highlighting the potential offered by
educational technology [4].

All the great changes that have occurred in education in recent years have been caused by the use
of technology in the service of the educational community [5]. This has encouraged improvements in
educational actions, increasing the motivation and availability of a wide list of techno-pedagogical
resources [6,7]. Thus, it also encourages better access to content for students [8], who welcome the use
of ICT in their training process [9].

In this sense, it can be affirmed that ICT has become a fundamental means [10] for the teaching and
learning processes that are currently being developed [11] and the creation of new spaces dedicated to
training [12] and development of innovative learning experiences [13]. All this is oriented to the search
for quality in education, typical of an era digitalized in all areas [14].

This inclusion of technology in the educational spectrum is necessary so that teaching
methodologies can adapt to the times and the concerns of today’s students. One resultis so-called flipped
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learning, a methodological approach created by Jonathan Bergmann and Aaron Sams. These experts,
in 2012, developed online audiovisual materials with content that students had to learn, allowing all
students to access the content and customize their learning at their own pace [15]. Currently,
this training method has been gaining increasing popularity, being carried out in numerous classrooms
atall educational levels, asitis very practical and effective in instructional processes [16-18]. The novelty
of this work is to take the use of flipped learning to an area little explored in emerging methodologies,
physical education.

The pedagogical basis of flipped learning focuses on the use of time when students are outside
the classroom to interact with the content [19,20]. This is carried out through digital platforms and
tools generated by teachers [21-23]. The investment of this approach lies in using the teaching period
to develop didactic actions based on the previous experience of students, who interact with the content
autonomously through digital channels [24-26]. In this way, greater motivation of students and
greater interaction on the part of all participants in education are achieved, as reflected in previous
studies [27,28].

Therefore, flipped learning is postulated as an effective training method, demonstrated by the
number of studies carried out that record its benefits, such as the high rate of commitment demonstrated
by students [29], and improved participation in [30] and motivation toward tasks [31]. In addition,
it causes increased self-control and individual regulation of learning by students [32], who adapt
and regulate learning at their own pace and according to their own needs [31,33]. This increases peer
relationships and greater socialization of everyone involved in the education process [34,35]. It also
leads to an improvement in the resolution of problems posed during learning [36,37].

All the benefits presented so far affect learning outcomes [38], showing an improvement in
scores obtained by students on assessment tests [39], as well as in the acquisition of competencies
and set objectives [40-42]. Therefore, the flipping of learning moments [43] also generates effective
empowerment of overturned thinking and critical thinking in students [44—46]. All this causes a
positive attitude by students toward learning [47].

In this sense, flipped learning can be considered as a techno-pedagogical approach with a high rate
of effectiveness compared to other, more traditional methods [48-50]. In the classical methodologies,
every informative channel circulates through the teacher as an indisputable figure of the teaching and
learning process [51], disregarding the prominence and limiting the actions of students themselves.

All these reported benefits in the scientific literature can be extrapolated to all the knowledge that
students must acquire, especially knowledge that requires a more practical type of action. In this line,
physical education becomes an ideal subject in which to develop flipped learning [52]. Specifically,
in recent research carried out on physical education students, the potential of this innovative training
approach has been demonstrated [53-55].

Consequently, innovation in the subject of physical education is already a reality, as stated
by studies of its specialized impact, where various innovative practices are carried out to achieve
improvements in academic indicators [56-59].

Justification and Objectives

Given the characteristics of the society in which students develop today, there is a need to
innovate and continue implementing new ways of teaching and learning in different subjects of the
official curriculum, one of which is physical education. Physical education is precisely a field of
study that is currently being highly researched, considering it as a very important element for student
development [60,61]

This subject assumes a relevant role due to the increased sedentary lifestyle as a consequence of
changes in the daily habits of adolescents due to technology [62]. On this basis, technology should
not be considered as negative and harmful to student health, but quite the opposite: we should
take advantage of its potential attraction and motivational power [63,64] to awaken in students new
attitudes toward physical activity.
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It is for this reason that in this work the flipped learning methodological approach is used
for the development of physical education sessions, with the purpose of fulfilling the need for
education based on new challenges, means, and techno-pedagogical resources that contemporary
society offers [65]. Following this line of educational innovation through flipped learning, it must
be taken into consideration that its effectiveness will be closely conditioned on the characteristics
of the students [66] and its applicability will vary according to the educational stage where it is
implemented [67].

The purpose of this study is to follow the line of other recent research confirming the effectiveness
of this model of pedagogical innovation [16-18,45-48,68] versus the more classical and conservative
styles, which are still used in learning spaces [69]. Specifically, in this work the focus of study is the
primary and secondary education stages, as the first stages where students are more in contact with
the technology that surrounds them and they have access to [70].

Therefore, the objective of this research is to verify the effectiveness of flipped learning in physical
education in the development of traditional training actions, from the perspective of two distinct
educational stages, primary and secondary. The following specific objectives are based on this
statement:

e  To know the variability of the motivation, autonomy, critical thinking, resolution of problems,
and use of class time of students according to the methodology used.

e To find out the degree of interaction of students with their peers, their teachers, and the content
according to the methodological approach carried out.

e  To determine the versatility of the ratings of evaluation tests based on the methodology used.

2. Materials and Methods

2.1. Research Design and Data Analysis

The study was approached from a quantitative point of view, through an experimental design
of a descriptive and correlational nature, following the guidelines of the experts [71,72]. To this end,
two group typologies were defined, control and experimental, at each educational stage, primary and
secondary. In the control group, the teacher developed traditional training, while in the experimental
group there was an innovative teaching and learning process based on flipped learning. This establishes
that the teaching methodology used assumes the role of an independent variable and the efficacy
achieved is raised as the research-dependent variable.

The analysis of the data was carried out using the statistical package for the social sciences (SPSS)
version 24(International Business Machines Corporation, New York, NY, USA). Basic statistics such as
mean (M) and standard deviation (SD), and other specific statistics such as Fisher’s skewness (Skew)
and Pearson’s kurtosis (Kurt), used to determine the trend in the distribution of the data, are covered in
this version. The comparison of means between the control and experimental groups was realized by
means of the Student’s t-test. Cohen'’s d and bi-serial correlation (r) were also used to measure the size
of the effect. A statistically significant difference of p < 0.05 was established throughout the analysis.

2.2. Participants

Since this is an experimental study, it does not require a large volume of participation, as in other
studies [73,74]. In this research, the sample was made up of 119 students from an educational center in
the Autonomous City of Ceuta (Spain), the particularities of which are shown in Table 1. The focused
and concrete context of the participants is justified in the search for differentiating findings with respect
to other research carried out on flipped learning, as it is a region with certain characteristics at a social,
geographical, multicultural, and inclusive level [75,76].

Particularly, the subjects of study were enrolled in the sixth year of primary education (1 = 60,
boys = 26, girls = 34, MaGg = 12 years, SD = 1.01) and the fourth year of secondary education (n = 59,
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boys = 23, girls = 36; MaGg = 16 years, SD = 1.26). The sampling technique for selecting participants
was for convenience of a nonprobability nature, due to the ease of access to learners.

Table 1. Study groups by sex and educational stage.

Primary Education Secondary Education
Boys
1 (%) 1 (%)
Experimental group 16 (59.26) 11 (40.74)
Control group 12 (48) 13 (52)
Subtotal 28 (53.85) 24 (46.15)
Girls Primary Education Secondary Education
Experimental group 14 (43.75) 18 (56.25)
Control group 18 (51.43) 17 (48.57)
Subtotal 32 (47.76) 35(52.24)

Source: own elaboration.

2.3. Instrument

An ad hoc questionnaire was used to collect the data, taking some validated instruments on the
state of the matter [64,77,78]. The questionnaire consisted of 42 items. It was divided into two parts
well differences. In the first block, different sociodemographic variables such as gender, age, city of
residence, nationality, religion, academic year, repetition of course, learning difficulty, availability of
technological resources, type of technological resources, and rating in evaluation tests were collected
(only in post-test). In a second block two factors are collected, the attitudinal factor composed of five
dimensions (motivation, autonomy, critical, resolution, class time) and an interactive factor composed
of three dimensions (teacher, classmates, content).

The inclusion criteria of these dimensions and variables were (a) to formulate items that would
allow the collection of social, educational, attitudinal, and interactive data about students; (b) to write
items briefly and concisely; and (c) to consider the observations of the experts. The exclusion criteria
were (a) to eliminate items that caused confusion or interpretation problems; (b) to avoid a large
number of items in the questionnaire; and (c) to avoid similar answers that would cause doubt in
the participants.

The items are presented mainly in a Likert response format, on a scale of four valuation points,
with one the lowest and four the most positive score.

The instrument was validated both qualitatively and quantitatively. The former was carried out
using a Delphi method, made up of 10 doctors from different Spanish universities. The inclusion criteria
for selecting experts were (a) experience with and studies on educational technology; (b) specialist in
the field of activity and physical education; (c) carrying out innovative practices in their professional
development; and (d) in-depth knowledge of flipped learning.

These specialists gave a positive evaluation of the questionnaire (M = 4.98, SD = 0.41, min =1,
max = 6), and offered a series of recommendations to optimize the instrument, based on reducing
the number of questions and improving the wording of some of them, with the aim of favoring
interpretability and completion of the questionnaire. In turn, the feedback was analyzed by Fleiss’
kappa (k) and Kendall’s W statistics to determine the concordance and relevance of the judgments
made (k = 0.86, W = 0.88). Quantitative cut validation was then carried out using exploratory factor
analysis, following principal components analysis (PCA) with varimax rotation. Dependence between
the variables was formulated by Bartlett’s test of sphericity (2643.52; p < 0.001) and relevant sample
adequacy was found by the Kaiser-Meyer-Olkin test (KMO = 0.89).

In addition, the internal structure was analyzed by confirmatory factor analysis with the
maximum likelihood technique, with statistically significant estimated parameters and those with
factor loads greater than 0.56 achieving saturation of latent variables. Various adjustment indices
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that reached adequate values were used (x%/df = 2.09, Goodness-of-fit statistic (GFI) = 0.98, Adjusted
goodness-of-fit statistic (AGFI) = 0.97; Comparative fit index (CFI) = 0.96, Normed-fit index (NFI) =
0.97, Tucker-Lewis Index (TLI) = 0.98, Root mean square error of approximation (RMSEA) = 0.043),
revealing a sustainable model.

Finally, the results obtained for each of the analyzed dimensions are presented, both of the
attitudinal factor (Table 2) and the interactive one (Table 3). The results show good reliability indices,
the total of the scale being an « value of 0.86, composite reliability of 0.84, and average variance
extracted of 0.82. Similarly, no convergent validity problems Average Variance Extracted (AVE) > 0.5
or discriminant, Maximum shared squared variance (MSV) > AVE were observed.

Table 2. Reliability and validity indices for the attitudinal factor.

Variables 3 CR AVE MSV  Motiva Auton Critical Resolution Class Time

Motivation 0901 0.814 0.611 0.580 0.880
Autonomy  0.905  0.908 0.601 0.470 0.511* 0.719
Critical 0.873  0.815 0.582  0.134 0.341 % 0.251* 0.792
Resolution  0.890  0.901 0.712  0.529 0.747 * 0.610 * 0.264 * 0.791
Class time  0.901 0921 0.604 0417 0.611 * 0.582 * 0.271* 0.703 * 0.713

* Significant correlation p < 0.001. Source: own elaboration. CR: Composite Reliability, AVE: Average Variance
Extracted, MSV: Maximum shared squared variance.

Table 3. Reliability and validity indices for the interactive factor.

Factor o3 CR AVE MSV Teacher Classmates  Content
Teacher 0.903 0.815 0.613 0.215 0.899
Classmates 0.901 0.812 0.807 0.631 0.384 * 0.898
Content 0.899 0.843 0.625 0.510 0.311 0.804 * 0.766

* Significant correlation p < 0.001. Source: own elaboration.

2.4. Procedure

The first phase of the research was to validate the questionnaire designed specifically for this study,
which originated in March 2019. Once the validity of the instrument was reached, the second phase
consisted of intentional selection of the participants, through contact by the researchers with the physical
education department of an educational center in the region previously described. The professionals
of this department showed total interest in and collaboration with the study. The third phase was
based on configuration of the analysis groups, which was random, as the school has two lines (A
and B), resulting in group A, control, and group B, experimental. The fourth phase was based on the
teaching of a didactic unit, in which group A followed a traditional methodology without the use of
ICT resources and group B an innovative one by means of flipped learning, in its formative aspect of
situational investment. This modality is based both on watching videos in the classroom and on the
use of didactic software to improve the assimilation of content [21-23]. After the teaching unit, the last
two phases of the study took place. Data collection was carried out in a room of the educational
center, isolated from outside noise and with good lighting and ventilation, in order to ensure that the
participants filled out the questionnaire in the best conditions. All the information obtained was treated
following the ethical principles of research. Through a consent form, students were informed that their
data would be treated in a manner that would preserve their anonymity, privacy, and confidentiality.
Finally, all the information was exported to the statistical program for in-depth analysis.

3. Results

The results in Table 4 contain the scores obtained for the control groups (traditional methodology)
during the application of the teaching unit in each educational stage. In general, the results obtained
for the control group are very low. Of the nine variables analyzed, only one in primary education
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exceeded the central score (M > 2.5) in the secondary stage. In primary education, no variable exceeded
the central score. The variables with the highest score in the traditional methodology were the use of
class time in primary education and the resolution of problems in secondary education. The interaction
of students with the teacher and with classmates reached very low values.

Table 4. Results obtained for study variables in control group.

. Likert Scale, n (%) Parameters
Variables
None Few Enough  Completely M SD  Skew Kurt
Motivation 10 (33.3) 12 (40) 6 (20) 2(6.7) 2 089 119 -05
Autonomy 12 (40) 11(367)  5(16.7) 2(6.7) 19 091 099 -034
Critical 7(233) 13(433) 7(23.3) 3(10) 22 091 132 -061
. Resolution ~ 6(20) 10(33.3) 10(33.3)  4(133) 24 095 140 -094
Primary  cpootime  5(167)  9(30) 13 (43.3) 3(10) 247 088 166 —0.76
Education g, pop 15(50) 10(333)  3(10) 2(6.7) 173 089 082 042
Classmates 10 (33.3) 16(53.3)  4(13.3) 0(0) 18 065 122 -0.73
Content 6(20) 13(433)  9(30) 267) 223 084 146 -06
Ratings*  4(133) 14(467) 10(333) 267 233 079 169 -04
Motivation 11 (36.7) 14(467)  3(10) 2(6.7) 187 085 1.02 042
Autonomy 7 (23.3) 14(467) 6 (20) 3(10) 217 09 13 -044
Critical 7(233) 12 (40) 9 (30) 2(6.7) 22 087 138 -074
Resolution  5(167) 9(30) 11367  5(167) 253 09 16 —093
Secondary (. ocvime  5(167) 13(433)  9(30) 3(10) 233 087 153 -061
Education  “pooher  17(567) 10(333)  2(6.7) 1(3.3) 157 076 074 154
Classmates 11 (36.7) 13 (43.3) 6 (20) 0(0) 1.83 073 113 -1.11
Content  7(233)  15(50) 6 (20) 2(6.7) 21 083 132 -018
Ratings * 3(10) 13 (434) 12 (40) 267) 243 076 188 —037

* Sample grouping of ratings (min: 0; max: 10) was carried out based on the following criteria: none: 0-4.9; few:
5-5.9; enough: 6-8.9; completely: 9-10. Source: own elaboration.

The scores obtained for the experimental groups (Table 5) reflect the optimal effectiveness of
inverted learning. Of the nine variables analyzed, the use of flipped learning allowed them to exceed
the central score (M > 2.5) for eight of the variables in primary and secondary education. Interaction
with the teacher and with classmates are the most potent variables in both stages, in addition to
autonomy in secondary education. In both educational stages, critical thinking is the variable with the
lowest score, but it is very close to the central score (M = 2.4 and M = 2.48, respectively).

In Figure 1, a comparison between the groups is made by means of a graph based on the means
obtained in the attitudinal dimension. The means obtained for the students of the experimental group
(with flipped learning methodology) are higher than those for the students of the control group (with
traditional methodology), especially in the variables related to motivation and autonomy.

On the other hand, Figure 2 shows a comparison of the means obtained for the experimental and
control groups regarding the interactive dimension. Similar to the attitudinal dimension, the means
obtained in the interactive dimension for the group with flipped learning is higher than those for the
group with traditional methodology. The greatest difference was obtained with variables related to
student interaction (with the teacher and with classmates).

To determine the value of independence between the results obtained for the traditional approach
and flipped learning, Student’s t-test was carried out (Table 6). A standardized value of p < 0.05 was
considered a statistically significant difference. As a corrective element for d (correlation force), a
distinction for bi-serial correlation (v = [0, 1]) was made between small (r = —0.1), medium (r = —0.3),
and large (r = —0.5) effect size.
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Table 5. Results obtained for study variables in experimental group.

Likert Scale, n (%) Parameters
None Few Enough  Completely M SD  Skew Kurt

Motivation ~ 5(16.7)  6(20)  11(367)  8(267) 273 103 168 -101
Autonomy ~ 3(10)  12(40) 10(333)  5(167) 257 088 178 076
Critical 5(167) 11(367) 11 (36.7) 3(10) 24 088 159 074
Resolution 4 (133)  6(20) 15 (50) 5(167) 27 09 189 -05
! Class time 4 (133) 8(267) 12 (40) 6 (20) 267 094 177 -083
Education g, oy 3(10)  4(133) 14 (467) 9 (30) 297 091 216 0.18
Classmates  2(67) 5(167) 13(433) 10(33.3) 3.03 087 232 -023
Content  4(133)  9(30) 15 (50) 2(6.7) 25 081 186 -049
Ratings * 3(10) 11(367) 12 (40) 4(133) 257 084 186 -06

Motivation 4 (13.8) 7(241) 13448  5(172) 266 092 18 —-07
Autonomy  2(69) 4(138) 11(379) 12(41.1) 314 09 238 —0.09
Critical 5(172)  9(31)  11(37.9)  4(138) 248 093 159 -0.88
Resolution  4(13.8) 6(207) 10 (34.5) 931) 283 1.02 179 -094
Classtime  3(10.3) 6(207) 12(414)  8(27.6) 286 094 199 —0.64
Teacher  3(10.3) 5(17.2) 10(345) 11(379) 3 098 204 -0.63
Classmates  2(69) 4(138) 12(411) 11(379) 31 088 238 —0.06
Content  4(13.8) 8(27.6) 13(448)  4(138) 259 089 178 —0.67
Ratings*  4(138) 9(31)  12(414)  4(138) 255 089 174 -073

* Sample grouping of ratings (min: 0; max: 10) was carried out based on the following criteria: none: 0-4.9; few:
5-5.9; enough: 6-8.9; completely: 9-10. Source: own elaboration.

Variables

Primary

Secondary
Education

Motivation

Autonomy

Critical

Resolution

Class-time

Ll

1 12 14 16 18 2 22 24 26 28 3 32 34 36 38 4
B Primary (Control) B Primary (Experimental)
B Secondary (Control) B Secondary (Experimental)

Figure 1. Intergroup comparison in attitudinal dimension.

It has been proven that the flipped learning approach in physical education causes a significant
improvement in the interaction of students with teachers and peers. In both primary education (r
= —-0.57, r = —0.62) and secondary education (r = 0.63, r = —0.6), the results confirm an acceptable
strength of association. Statistical significance was also obtained in the variables related to motivation
and autonomy in both stages, obtaining a medium-low association in primary education (r = —0.35,
r = —0.35) and secondary education (r = —0.41, r = —0.47), slightly higher for the latter. Finally, it
highlights temporary use of the session (r = —0.28) and interaction with the didactic content (r = —0.27)
in secondary education as significant variables, but with little association.
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Finally, the results obtained for the experimental groups (in primary and secondary education)
were analyzed to determine the value of the independence of flipped learning in physical education
according to the educational stage (Table 7). Flipped learning was equally effective in both educational
stages. A statistically significant difference was found only in the variable related to student autonomy
(higher in secondary education). However, the analysis of effect size (r = —0.309) determined that this

association in the final reflections should be viewed with caution (r < —0.5).

[—

——

[ —

1 12 14 16 18 2 22 24 26 28 3 32 34 36 38 4
M Primary (Control) B Primary (Experimental)
B Secondary (Control) B Secondary (Experimental)

Figure 2. Intergroup comparison in interactive dimension.

Table 6. Study of the value of independence between control and experimental groups.

Group, M (SD) Student’s t
Variables - Mp—M; r
Control Experimental t (df) p-Value
Motivation 2(0.89) 2.73 (1.03) 0.73 289 (58)  0.005 —0.758 —0.354
Autonomy 1.9 (0.91) 2.57 (0.88) 0.67 255(58) 0014 —0.748 —0.351
Critical 2.2(0.91) 2.4 (0.88) 0.2 0.85(58)  0.398 - -

. Resolution 2.4 (0.95) 2.7(0.9) 03 123(58) 0223 - -
Primary  cpootime  247(088)  2.67 (0.94) 0.2 0.83(58)  0.408 - -
education g, o 1.73(0.89)  2.97 (0.91) 1.24 521(58) <0.001 -1.378 —0.567

Classmates 1.8 (0.65) 3.03 (0.87) 1.23 6.08(58)  <0.001 —1.602 —0.625
Content 2.23 (0.84) 2.5 (0.81) 0.32 123(58)  0.224 - -
Ratings 233(0.79)  2.57 (0.84) 0.24 1.09(58)  0.281 - -
Motivation ~ 1.87 (0.85)  2.66 (0.92) 0.79 336(57)  0.001 —0.892 —0.407
Autonomy  2.17(0.9) 3.14 (0.9) 0.97 408(57) <0.001 —1.078 —0474
Critical 2.2 (0.87) 2.48 (0.93) 0.28 118 (57)  0.242 - -
Resolution 253 (0.96)  2.83(1.02) 03 112(57)  0.266 - -
Secondary  (cjoctime  233(0.87)  2.86(0.94) 0.53 221(57) 0031 -0585 -0.281
education 1, o 1.57 (0.76) 3(0.98) 1.43 6.14(57)  <0.001 -1.631 —0.632
Classmates  1.83 (0.73) 3.1(0.88) 1.27 589 (57)  <0.001 -1571 -0.618
Content 2.1 (0.83) 2.59 (0.89) 0.49 213(57) 0038  —-0569 —0.274
Ratings 243(0.76) 2.5 (0.89) 0.12 054 (57) 0593 - -

Source: own elaboration. M;: Mean of the experimental group, M,: Mean of the control group.
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Table 7. Study of the value of independence between experimental groups.

Group, M (SD) Student’s t

: M>-M;

Variables Primary Secondary t (df) p-Value b ’
Motivation 2.73(1.03)  2.66 (0.92) -0.07 0.3 (57) 0.764 - -
Autonomy 2.57 (0.88) 3.14 (0.9) 0.57 2.14 (57) 0.019 -0.64 —0.305

Critical 2.4 (0.88) 2.48 (0.93) 0.08 0.34 (57) 0.732 - -

Resolution 2.7(0.9) 2.83 (1.02) 0.13 0.5 (57) 0.619 - -

Class time 2.67(0.94)  2.86(0.94) 0.19 0.78 (57) 0.436 - -
Teacher 2.97(0.91) 3(0.98) 0.03 0.13 (57) 0.895 - -
Classmates  3.03(0.87)  3.1(0.88) 0.07 0.3 (57) 0.765 - -
Content 25(0.81) 259 (0.89) 0.09 0.53 (57) 0.598 - -
Ratings 257 (0.84)  2.55(0.89) -0.02 0.06 (57) 0.949 - -

Source: own elaboration. M;: Mean of the Secondary group, My: Mean of the Primary group.

4. Discussion

The important role of technology in today’s society [1] should be to improve the training processes
in different learning spaces generated in a digital era [2]. Educational technology must be used from a
pedagogical perspective and exported to the different subjects that constitute educational curricula [79].
Thus, the novelty of this study consists in implementing the flipped learning method in the area of
physical education, and also, as demonstrated by the beneficial results, developing the subject and
acquiring the content by students. In addition, the results may be used to initiate a research path that
uses educational stages in general and physical education in particular as incident factors in the use of
flipped learning.

In this sense, ICT greatly facilitates the practice of teaching [3] and promotes the assimilation
of meaningful and constructive learning by students [4]. In this line, the scientific literature reveals
that techno-pedagogical means used in classrooms are beneficial for formative action [5]. In addition,
the use of these digital resources enhances the improvement of a set of relevant academic indicators
related to student performance and attitudes [6-9].

Therefore, the inclusion of ICT in different learning spaces at all educational stages should be
promoted [10,11]. To put this into practice, the experiment presented in this work was developed.
This study has allowed us to verify the effectiveness of flipped learning with respect to a traditional
methodology in the field of physical education at two educational stages, primary and secondary
education. This experiment provides continuity with previous reported works [53-55] verifying the
potential of flipped learning as an innovative methodology. This experience also serves to confirm the
innovative reform that physical education is undergoing today [56-59]. It should be noted that research
analyzing the effects of flipped learning based on the educational stage is very scarce. No specific
scientific studies have been reported in the field of education sciences that combine educational
levels and physical education. This makes the discussion of results complex, and these cannot be
compared directly.

After reviewing previous research, this study analyzed academic aspects such as motivation,
autonomy, critical thinking, problem solving, the use of class time, interactions with teachers, peers,
and other students, content, and the qualifications of evaluation tests. As has been proven in previous
research, these study variables obtained positive evaluations after flipped learning was applied as
an educational innovation, in contrast to the results achieved with students with whom a traditional
teaching and learning methodology was used.

All academic indicators analyzed in this study obtained better scores for students who
completed a training process through flipped learning. Specifically, the results of the present
study are analogous with other precedents in variables such as motivation [27,28,30,31,47],
autonomy [32], critical thinking, problem solving [36,37], the use of time in the classroom [19,20],
teacher—student-content interactions [24-26,34-36], and academic performance [38,39].
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Finally, this study shows that flipped learning is equally effective in teaching physical education
in both primary and secondary education. Despite this and as mentioned above, these results cannot
be debated since there are no specific studies in the scientific literature that analyze the use of flipped
learning according to the educational stage of the students. Likewise, this demonstrates the effectiveness
of this innovative approach, as stated in the literature [16-18]. Along these lines, its academic potential
is verified against traditional teaching and learning methods [48-50].

5. Conclusions

In physical education, the use of flipped learning with students in primary education led to
the improvement of all established indicators. Specifically, the most outstanding variables were
the interactions of students with the teacher and with their classmates. In secondary education,
similar results were found, encouraging the use of flipped learning to improve student interactions
with teachers and peers, as well as empowerment of student autonomy in the learning process. On the
other hand, the results obtained allow us to verify that the application of flipped learning did not
enhance the development of critical thinking in any of the educational stages analyzed. Despite this,
it is necessary to highlight that there were slight improvements in this variable with respect to the
traditional methodology.

The comparative analysis between the traditional methodology and flipped learning allows us
to conclude that flipped learning achieves greater potential in both educational variables, students’
autonomy, and interactions with the teacher and other students. Specifically, in addition to secondary
education, the temporary nature of the session and the interaction of students with the content
were improved.

With regard to the educational stage that achieved better results after the use of flipped
learning, it was found that this approach is equally effective in primary and secondary education,
highlighting autonomy exclusively as a significantly higher variable in secondary education.

Therefore, this research shows that flipped learning is an effective teaching and learning
methodology in physical education. With flipped learning, better results were obtained in various
academic indicators than with a traditional methodology that does not use technological resources to
impart didactic content. Likewise, flipped learning showed great results in both educational stages,
regardless of the level the students are enrolled in. It is concluded that the use of flipped learning in
physical education is beneficial for students who are growing up in a digital age.

The expectation derived from the research focuses on the importance of promoting the inclusion
of innovative methodologies in teaching and learning processes. In this case, the use of flipped learning
brought great benefits in various established academic indicators. This situation demonstrates the
potential of technology in today’s educational spaces.

The main limitation found in this study was in the digital competence of teachers to generate
and impart content from an inverted perspective through the innovative methodology in question.
Because the level of knowledge, skills, and digital skills of the teaching staff was not enough,
the researchers had to actively collaborate with them. The researchers helped produce the audiovisual
materials to deliver the sessions through flipped learning. In addition, the researchers had to
recommend various applications, digital resources, and methodological guidelines to carry out flipped
learning satisfactorily.

This study can lead to research on the use of flipped learning in physical education in other fields
and with other content. The application of this study is totally practical, since it can be part of the daily
and habitual reality of students and because it has practical results that can be measured and evaluated
in terms of achieving objectives. Physical education specialists can discover a new way of acting in
their classes, not only with the use of flipped learning, but also with other emerging methodologies,
once their reliability and improvement in results have been proven, as in this case.

In addition to including innovation in the classroom, training and updating knowledge for
professional development appropriate to the demands of a digital society should be encouraged. As a
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future line of study, we intend to analyze the digital competence of teachers who use flipped learning
with the purpose of comparing methodological effectiveness with their level of digital skills.
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Abstract: The question of how games should be taught is still a controversial subject. There has
been a growing number of studies on teaching games and coaching sports since the first publication
of Bunker and Thorpe on Teaching Games for Understanding (TGfU). In this sense, the present
systematic review and meta-analysis aimed to systematically review the scientific literature about
the effects of technical and tactical approach interventions on skill execution and decision making,
and to examine the influence of the teacher/coach management style. A systematic literature search
was carried out in accordance with PRISMA guidelines in Web of Science (WOS), PubMed (Medline),
Scopus, and SportDiscus electronic databases. A total of seven and six studies were deemed to meet
the inclusion criteria for decision making and skill execution, respectively. Meta-analysis results
showed that tactical interventions achieved significant improvements in decision making (effect
size = 0.89 with 95% confidence interval (CI) from 0.12 to 1.65), but they did not show significant
improvements in skill execution (effect size = 0.89 with 95% CI from —0.45 to 2.23) compared to
technical approaches. However, the heterogeneity of interventions was large and the quality of
evidence was low according to GRADE. In conclusion, tactical approaches are recommended to teach
games and sports in order to develop technique, understanding, tactical knowledge, and decision
making, which are demanded in game play. These findings could be useful for teachers and coaches
to improve these aspects of their players and students.

Keywords: TGfU; sport pedagogy; technique-focused approaches; tactical approaches

1. Introduction

The best way to teach games is still a controversial subject around the world [1]. Since the
first publication of Bunker and Thorpe on Teaching Games for Understanding (TGfU) [2], many
studies have been conducted to evaluate the effects of different types of models. Therefore, multiple
approaches based on game teaching and coaching have emerged as an alternative to technique-focused
approaches aimed at solving the potential problems related to the development of technique at the
expense of tactical knowledge and decision making [3]. In technique-focused, traditional, or skill-based
approaches, technical skill is pre-determined and based on a perfect model of execution where players
execute the skill in a repeatable manner [4] in isolation from the game context and are trained until it is
performed well enough to play the game [5]. Moreover, technique-based approaches “focus first on
the teaching of the techniques of the game before going on introducing tactical knowledge, once a
skilled background has been developed” [6] (p. 40).
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This has led to the use of broad terms in tactical approaches or game-based approaches, which, in
spite of some small differences, share some common main ideas (they focus on the game as a whole,
where they place learning in modified games, and there is an emphasis on questioning to stimulate
thinking and interaction) [7]. Some of the better known game-based approaches that follow TGfU are
the Tactical Game Approach, Game Sense, Play Practice, Games Concept Approach, Tactical-Decision
Learning Model, ball School model, and Invasion Games Competence Model. For these approaches,
“the main element is that key learning occurs from the game itself and game-related activities, as opposed
to drills completed in isolation then applied during a game” [8] (p. 65). However, tactical approaches
underline the complementarity of technical and tactical dimensions of skilled performance [9] and
they aim to not only teach the skills required to play a game, but also to allow one to develop the
ability to understand the game’s tactics and strategies [1]. As stated above, central to the criticisms
of the technique-based model was the development of inflexible techniques that did not enable the
student or player to resolve real game situations. Therefore, there may be a lack of transfer from
practice to games [10]. On the other hand, in tactical approaches, “skill execution is not neglected
but developed after understanding the game’s strategies and tactics” [11] (p. 30). In this way, these
approaches have been related to constructivist and situated learning theories [12], where the student’s
knowledge construction takes place in games, solving problems, and reflection [13]. Therefore, tactical
approaches focus on student learning within a game context and permit people to develop a tactical
understanding of the game, tactical awareness, decision making, and skill execution [13].

The research focused on comparing technique-focused and game-based approaches to teach
games has increased in recent decades around the world [6,14]. In this way, there has been considerable
discussion and research on the most effective method to teach games, and many studies have focused
on comparisons of tactical and technical approaches [11].

In the scientific literature, the effects of both types of interventions on several variables have been
studied, mainly skill execution and decision making, comparing the two pedagogical approaches
(tactical and technical), in order to identify which one can achieve greater results [15]. In this
regard, Rovegno et al. [16] highlighted the relationship between motor skill execution and decision
making. Nevertheless, previous studies have provided controversial results on the development of
skill execution and decision making when technical and tactical models of teaching games are used.
Therefore, the up-to-date scientific literature does not provide clear guidelines about the most adequate
or optimal approach. In this sense, the comparative approach has much to offer, and it seems clear that
there is still a need to identify effective ways to teach students and players in order to develop both
game play and participation [11].

To provide clarity on the topic, Oslin and Mitchell [17] published a review of studies evaluating
game-centered approaches to teaching and coaching. They highlighted several core concepts to justify
the use of this model, including the development of decision making skills and effective decision
makers. The central findings section of their review provides an in-depth discussion of the studies
comparing technical and tactical approaches. On the other hand, Harvey and Jarrett [14] published a
review where they noted that several key challenges remain within game-centered approach research
(in-depth inquiry on tactical approaches in coaching contexts, further assessment of tactical awareness
development, and the use of longitudinal research designs, among others). These previous reviews
have emphasized that results concerning the development of skill execution with tactical and technical
approaches are equivocal. In this sense, it is important to emphasize that, in the implementation of
technical and tactical approaches, the role of the teacher/coach is very relevant, given that physical
education teachers and coaches do not present the same management style (e.g., teacher/coach’s
personality, communication skills, use of feedback, motivation, etc.). In this sense, there is a lack of
information about coaches’ behaviors in teaching games.

Therefore, given the interest and relevance of the topic, as well as the controversy about the best
way to teach games and the importance of the teacher/coach behavior style, a systematic review and
meta-analysis is necessary. Based on previous reviews [6,14,15,17], it can be hypothesized that a tactical
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approach will result in better learning outcomes than a technical approach in teaching games. However,
the magnitude of those differences must be quantified and proper analyses must be conducted to
accept or reject that hypothesis. To the best of our knowledge, no meta-analysis of studies comparing
skills-based and tactics-based approaches to teaching games has been performed before the current one.
In this regard, the purpose of the present systematic review and meta-analysis was to systematically
review the scientific literature about the effects of technical and tactical approach interventions on skill
execution and decision making, and to examine the influence of the teacher/coach management style.

2. Methods

The Preferred Reporting Items for Systematic Review and Meta-Analysis Protocols (PRISMA)
guidelines have been followed to conduct the current review [18].

2.1. Inclusion Criteria

The manuscripts were deemed eligible for inclusion if they met the following criteria: (1) the
intervention was based on a comparison of the technical and tactical models in sports education;
(2) players or students’ decision making and/or skill execution were measured; (3) articles were written
in English or Spanish; (4) manuscripts were published in the XXI century; and (5) articles were original
research (not a systematic review or literature analysis). To reduce selection bias, each study was
independently reviewed by two of the authors (C.E-E. and M.T.A.R.), who mutually determined
whether or not they met basic inclusion criteria. If a consensus could not be reached on inclusion of a
study, the matter was settled by consultation with a third author (F].G.E-G.).

2.2. Search Strategy

A systematic literature search was carried out in accordance with PRISMA guidelines [18] in Web
of Science (WOS), PubMed (Medline), Scopus, and SportDiscus electronic databases. The search was
conducted from the year 2000 to May 2019. The following syntax was used for the search process:
(“TGFU” OR “teaching games for understanding” OR “tactical games approach” OR “tactical approach”
OR “tactical games model” OR “game centred approach” OR “game sense approach” OR “game
based approach” OR “games teaching” OR “constructivis*”) AND (“sport” OR “physical education”
OR “training”) AND (“techniques” OR “technical skills” OR “traditional Model” OR “technical
approach” OR “skill-centred approach” OR “instructional model*” OR “instructional method*” OR
“instructional coaching”) AND (“decision making”) AND (“intervention” OR “experimental” Or
“quasi-experimental” OR “randomized controlled trial”).

2.3. Assessment of Risk of Bias

To evaluate the risk of bias, the PEDro scale [19] was used. This scale was developed to assess the
quality of intervention studies, especially randomized controlled trials. The GRADE approach, which
involves a four-point scale (“very low”, “low”, “moderate”, and “high”), was used to assess the quality
of evidence [20]. In this approach, the quality of the evidence is downgraded when inconsistency,
indirectness, imprecision, or publication bias are present. Table 1 shows the risk of bias results of
included articles. To evaluate the risk of bias and the quality of evidence, each study was independently
reviewed by two of the authors (C.E-E. and M.T.A.R.). If a consensus could not be reached, the matter

was settled by consultation with a third author (F].G.E-G.).
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Table 1. Risk of bias according to the PEDro Scale.

Response to Each Item Level of Evidence

Study 1 2 3 4 5 6 7 8 9 10 u o
Score
Guijarro-Romero et al., 2018 Y N Y Y Y N N Y Y Y Y 7
Ashraf 2017 N Y Y Y Y N N Y Y Y Y 8
Morales-Belando and
Arias-Estero 2017 Y Y Y Y Y N N Y Y Y Y 8
Nathan 2016 N Y Y Y Y N N Y Y Y Y 8
Gray and Sproule 2011 N N N Y Y N N Y Y Y Y 6
Psotta and Martin 2011 Y N N Y Y N N Y Y Y Y 6
Chatzopoulos et al., 2006 N Y Y Y Y N N Y Y Y Y 8

Y: criterion fulfilled; N: criterion not fulfilled; 1: eligibility criteria were defined; 2: the participants were randomly
distributed to groups; 3: the assignment was concealed; 4: the groups were similar before the intervention
(at baseline); 5: all participants were blinded; 6: therapists (teachers) who conducted the intervention were blinded;
7: there was blinding of all evaluators; 8: the measures of at least one of the fundamental outcomes were attained
from more than 85% of the participants initially; 9: “intention to treat” analysis was conducted for all participants
who received the control condition or treatment as assigned; 10: the findings of statistical comparisons between
groups were reported for at least one fundamental outcome; 11: the study gives variability and punctual measures
for at least one fundamental outcome; total score: each satisfied item (except the first) adds 1 point to the total score.

2.4. Data Collection

Firstly, two authors extracted data from the included articles. Subsequently, the gathered
information was checked by another author. Following the recommendations from PRISMA guidelines,
relevant information included participants, intervention, comparisons, results, and study design
(PICOS) [21]. Table 2 shows the main characteristics of the different protocols of intervention and the
essential participants’ characteristics (sex, age, sample size, level of education or setting, and treatment).

Concerning interventions, we summarized the following details: duration, number of lessons,
type of intervention program (tactical or technical), and teacher/coach management style analysis.
In the study by Guijarro-Romero et al. [22], students received a 5 weeks of learning program, consisting
of 10 lessons and 1 h per lesson. Students consecutively performed two teaching units (indoor football
and basketball) based on a traditional technical-tactical approach. The tasks administered were more
instructive and focused on learning isolated and without connection from one sport to another. Students
received fully instructive feedback during the different sessions. With regard to the tactical approach,
students carried out an intervention program using alternate teaching units of indoor football and
basketball based on a tactical approach. The intervention consisted of carrying out a session of indoor
football followed by another of basketball, focusing on establishing a connection in the learning of
both sports. The teacher/coach management style was not analyzed.

In the study by Ashraf [23], students received a 2 months of learning program, but the number of
lessons was not reported. The technical approach used was the traditional method, and Teaching Games
for Understanding was used, although the authors do not describe its characteristics. The teacher/coach
management style was not analyzed. On the other hand, the Morales-Belando and Arias-Estero’s
study [24] lasted 2 weeks, with 11 lessons of 80 min. “Technical group’s lessons followed the traditional
segments in sailing: (a) The coach taught the knowledge out of the water; (b) the sailors then applied
such knowledge to a situation in which they sought to improve skill execution; and (c) finally, the
participants practiced in a race” [24] (p. 4). The traditional approach only focused on how to act, so
the technical content was taught first and the tasks were stripped of a real race context and the coach
told the sailors what they must do. Moreover, the learners had a passive role, carried out the coach’s
orders, and tried to imitate a perfect technical approach, whereas the coach told them and showed
them what and how to do the tasks, while using technically perfect actions [24]. On the other hand,
“the TRfU group’s lessons were created following the lesson segments: (a) The teacher set up the “race
form” so that participants would work on the tactical aspect similar to a real race; (b) the teacher
conducted “teaching for understanding” so that the children could reflect on what they had to do and
why; (c) the teacher conducted “drills for skill” development so that participants could improve their
skill execution; (d) the class returned to the “race form” so that the participants could perform a lesson
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segment very similar to the initial lesson segment; and (e) the teacher conducted a “review and closure”
so that participants could reflect on the integration and understanding of skill execution and decision
making” [24] (p. 4). The teacher/coach management style was not analyzed.

Table 2. Characteristics of the participants and the protocol.

Characteristics of the Sample Protocol
Age (SD) and Tactical Grou Technical
Study Country Sample Size of Groups and Sex Education Treatment P Group
Level/Setting Treatment

TEG *: 42 (16 males and 26 females)
TAGLIL ***: 23 (7 males and 16 female)

Guijarro-Romero . . 10-12 years Tactical Technical
Spain In meta-analyses, it only used data from .
etal., 2018 this group Primary school approach approach
TAGHIL: 20 (16 males and 4 females)
20(1.2) Teaching
. TEG: 21 (NR ****) 20 (1.9) Games for Traditional
Ashraf 2017 Romania TAG **: 24 (NR) College Understanding method
students (TGfU)
Teaching Races
Morales-Belando TEG: 27 (NR) 9.32 (2.60) L
. South of for Traditional
and Arias-Estero o TAG: 40 (NR) (global data) Understandin teachine mod
2017 urope 45 males and 22 females (global data) Sailing school (ETIS{fiU) & eaching mode
15.50 (1.00)
. TEG: 16 (8 females and 8 males) (global data) . Skill Drill
Nathan 2016 Malaysia TAG: 16 (8 females and 8 males) Badminton TGAU revised Technical
school
TS E Rt Do ias0 02
Gray and Sproule : . 12.50 (0.30) Game-based Skill-focused
Scotland In meta-analyses, it used data
2011 " 0 L . Secondary approach approach
on-the-ball “good” for decision making hool
and data “successful” for skill execution sehoo
21.00 (0.70) Technical-tactical Technical-tactical
Psottaand (o TEG: 12 (females) 20.70 (0.80) m"de]lqwf‘h an m"de}iwfth an
Martin 2011 zech Republic TAG: 12 (females) College emphasis on emphasis on
students orientation to orientation to
tactical technical skills
Chatzopoulos Greece TEG: 37 (females) 12-13 years Games Technique
etal., (2006) TAG: 35 (females) Midadle school approach approach

* TEG: Technical group; ** TAG: tactical group; *** TAGLIL: tactical group with a low initial tactical level; TAGHIL:
tactical group with a high initial tactical level; **** NR: not reported.

In addition, in Nathan'’s research [25], the students received two lessons per week comprising
40 min per lesson for 5 weeks. In this study, Skill Technical was used, which is a teacher-centered
approach based on the practice of skill drill activities of movement skills in an isolated way. This
conceptual framework emphasizes the importance of teaching and learning skills prior to game play
through skill drill practice [26]. On the other hand, Teaching Games for Understanding was used:
Including the performer, environments, and task, where decision making and skill execution are
derived from the game concept and thinking strategically. Moreover, Nathan [25] investigated the
teachers’ reflections and experiences about questioning. In relation to Gray and Sproule’s study [27],
this research lasted 5 weeks, with five lessons and 60 min per lesson. In this study, the skill-focused
approach followed the physical education department’s program for teaching basketball. The teacher’s
overall aim was to develop the pupils’ performance in 4v4 games following “his own knowledge and
beliefs about teaching to deliver the program set out by the physical education department” [27] (p. 19).
The tactical approach used “emphasizes tactical understanding and the development of motor skills as
a means of solving tactical problems within a game-practice-game format. The teacher decides on the
tactical problem that has to be addressed and presents games and practices that both emphasize the
specific tactical problem” [27] (p. 19). The teacher/coach management style was not analyzed.

On the other hand, in the study by Psotta and Martin [28], the students received a 5 weeks of
learning program, consisting of 10 lessons and 90 min per lesson. In this study, a technical-tactical
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model with an emphasis on orientation to tactical skills was used: “the technical skills are taught
under controlled conditions in a predictable learning environment, and the tactical skills are taught
using an unpredictable environment” [28] (p. 8). On the contrary, in the technical-tactical model
with an emphasis on orientation to technical skills, the technical skills are taught in an unpredictable
environment, and the tactical skills are taught using a match, with a teacher’s verbal instructions being
related to tactics [28]. The teacher/coach management style was not analyzed. Finally, the research
by Chatzopoulos et al. [29] lasted 5 weeks, and consisted of 15 lessons and 45 min per lesson. In this
study, the technique group began the lesson with a demonstration of a specific technique, followed by
practice of the technique in a series of drills. Following this, a tactic was taught for 5 min. The teacher
introduced a tactical element on a blackboard and then on the game field. On the other hand, the
games group began with a modified game designed to stimulate tactical thinking [29]. Next, technique
(through drills) and tactical instruction were allocated. The teacher/coach management style was
not analyzed.

2.5. Statistical Analysis

In these meta-analyses, a random-effects model was used to measure the effect of interventions
based on technical and tactical approaches on decision making and skill execution. Figures 2 and 3
show the results of each study on these variables. The effect size was calculated using means and
standard deviations before and after treatment [30]. For these meta-analyses, the magnitude of Cohen’s
d was specified as follows: (a) “large”, for values greater than 0.8; (b) “moderate”, when it was between
0.5and 0.8; (c) and “small”, for values between 0 and 0.5. Heterogeneity was evaluated by calculating
the following statistics: (a) p-value of Cochran’s Q-test and (b) I, which is a transformation of the H
statistic used to determine the percentage of variation which is caused by heterogeneity. The most
common classification of I? considers values higher than 50% as large heterogeneity, values between
25% and 50% as average, and lower than 25% as small [31]. The tool Review Manager 5.3 was used to
conduct all analyses [32].

3. Results

3.1. Study Selection

Figure 1 (PRISMA flow diagram) shows the complete process followed in the current systematic
review. The original search identified a total of 51 manuscripts from the electronic databases: WOS
(11), PubMed (4), Scopus (28), SportDiscus (7), and additional records identified through other sources
(1). Five of them were removed because they were duplicated. Subsequently, to find any additional
articles that met the inclusion criteria [33], the reference lists of articles retrieved and other sources
were screened as part of a complementary search. One additional manuscript was found. Of the
remaining 46 articles, 30 were removed because they were not connected with the study theme, five
because the intervention programs did not have a technical group or only an experimental group, one
because it did not conduct baseline evaluations, and three because they were systematic reviews or
literature analyses. Therefore, the final number of studies included for meta-analyses was seven and
six for decision making and skill execution, respectively (Figure 1).
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Figure 1. Flow diagram for the systematic review process according to Preferred Reporting Items for
Systematic Review and Meta-Analysis Protocols (PRISMA) statements.

3.2. Risk of Bias

Table 1 shows the risk of bias of the six selected articles according to the PEDro scale. Scores
varied from six to seven [22,27,28] and to eight [23-25,29]. Regarding the quality of evidence, the
GRADE guidelines have been followed. In this sense, the quality of evidence was downgraded twice:
firstly, due to the high degree of heterogeneity, and secondly, because of the relatively low number of
participants in the studies. However, it was upgraded because the total effect size was 1.78 and 1.86 for
decision making and skill execution, respectively. Therefore, the quality of evidence according to the
GRADE guidelines was “low”, which was defined as “Our confidence in the effect estimate is limited:
The true effect may be substantially different from the estimate of the effect” [20] (p.404).

3.3. Study Characteristics

Table 2 shows a summary of the characteristics of the study. There was a total of 357 participants.
Of these, 180 were distributed in the technical group (TEG) and 177 were allocated the tactical group
(TAG). Two studies were conducted in primary school, one in middle school, one in secondary school,
two in a university, one in a sailing school, and one in a badminton school.
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3.4. Interventions

The tactical approaches used were the tactical approach, TGfU, Teaching Races for Understanding
(TRfU), TGfU revised, game-based approach, and technical-tactical model with an emphasis on
orientation to tactical skills. Regarding the technical models, these were as follows: Technical approach,
traditional method, traditional teaching mode, Skill Drill Technical, skill-focused approach, and
technical-tactical model with an emphasis on orientation to technical skills.

The intervention duration varied between 2 and 5 weeks. The number of lessons ranged between
5 and 15. The study conducted by Ashraf [23] did not specify the number of lessons, and only specified
the intervention duration (2 months). Only one study [25] investigated the teachers’ reflections on and
experiences of questioning.

3.5. Outcome Measures

’

Figures 2 and 3 show the effects of technical and tactical approach interventions on participants
skill execution and decision making. To evaluate the skill execution and decision making, two articles
used the Game Performance Assessment Instrument (GPAI), and another developed an adapted
instrument from this: the Race Performance Assessment Instrument (RPAI). Another manuscript used
the Game Performance Evaluation Tool (G-PET), only to assess decision making; another used an
adaptation of the Game Play Observational Instrument (GPOI); another used a coding instrument (CI);
and another used the Soccer Performance Observation System (SPOS) based on GPAI

As can be seen in Figure 2, the meta-analysis results showed that tactical intervention resulted in
improvement compared with the comparison groups in almost every article (see Figure 2) and was
significant in five studies [22-24,27,29]. However, the study by Nathan [25] reported no significant
difference between TEG and TAG models in terms of skill execution or decision making. The overall
effect size for decision making was 0.89, with a 95% CI from 0.12 to 1.65. Following the proposed
classification, this effect size was large. The heterogeneity level was large (I = 99%) and the P-value of
the Cochran Q-test was <0.01.

Figure 3 shows that two of the six articles reported significant improvements in skill execution
relative to the baseline, caused by the tactical intervention [24,27]. One article was removed because
it did not evaluate the skill execution [23]. Moreover, no studies reported significant improvements
in skill execution because of technical treatment. The overall effect size for skill execution was 0.89,
with a 95% CI from —0.45 to 2.23 (see Figure 3). In accordance with the proposed classification, this
effect size was large. The heterogeneity level was large (I> = 100%) and the p-value of the Cochran
Q-test was <0.01. The effects of tactical or technical treatment on participants’ decision making and
skill execution are shown in Figures 2 and 3.
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4. Discussion

The present systematic review and meta-analysis aimed to systematically review the scientific
literature about the effects of technical and tactical approach interventions on skill execution and
decision making, and to examine the study of the influence of the teacher/coach management style.
The first main result showed that the tactical approach resulted in a significant improvement in decision
making compared to the technical approach. This significant enhancement was observed in five of the
seven analyzed studies and can be considered as large, according to the overall effect size (total effect
size of 0.89, with a 95% CI from 0.12 to 1.65 and p-value = 0.02). In this regard, researchers consider
that a tactical approach can make a significant contribution to the development of several areas of
play such as tactical understanding and decision making [34]. However, there is still limited research
about whether coaches are aware of the methodologies which may improve tactical understanding
and decision making [35].

Another main finding was that the tactical interventions also achieved significant benefits in skill
execution. In this regard, the overall effect size for skill execution was 0.89, with a 95% CI from—0.45
to 2.23 and p-value = 0.19. The technical approach did not result in a significant improvement in skill
execution in any studies evaluated, but the tactical model resulted in a significant improvement in
skill execution in two of six studies. In this respect, Bunker and Thorpe [2] proposed the integration
of skills into contextualized situations in an attempt to link tactics and skills within a game context.
Therefore, the tactical approach has the potential to facilitate the development of technical skills and
tactical knowledge [36]. Therefore, this model may be more adequate to improve not only decision
making, but also the skill execution, compared to the technical approach. Accordingly, findings from
the current meta-analysis could be useful for teachers and coaches to improve skill execution and
decision making among players and students. Nevertheless, due to the large heterogeneity and the
low quality of the evidence, interpretation of this meta-analysis must be conducted with caution. In
this sense, “more work needs to be undertaken to reinforce and further demonstrate the relationship
between game centred training and skill development” [8] (p. 68).

One of the included articles showed very outstanding results in favor of the tactical group in
decision making using TGfU [23]. In addition, another study [27] showed outstanding results in skill
execution favor of the tactical group. This research, with five lessons of 60 min of duration during five
weeks, focused on “tactical understanding and the development of motor skills as a means of solving
tactical problems within a game-practice-game format” [27] (p. 19). Given the great effect observed in
these studies, future research may focus on corroboration of the benefits of these protocols. In this
sense, according to Forrest [13], the actual meaning of employing tactical approaches (and technical
approaches) has been little explored and more research is needed to clarify what we really do when we
implement these models.

Regarding the characteristics of the successful tactical interventions, the duration of the
interventions varied between 2 and 5 weeks, between 5 and 15 lessons, and between 40 and 90 min per
lesson. Therefore, according to these results, the benefits of tactical interventions could not be linked to
the treatment length. With regards to this point, it is important to note that the implementation of
technical and tactical approaches can be problematic, given that it depends on the teacher who is in
charge, rather than just the model used [13]. This is more complicated when teachers and coaches
think they use an alternative approach and are actually using a traditional method [37].

As can be seen in Table 2 and Figure 2, significant improvements in decision making from tactical
models are not related to participants’ age or education level/setting. On the other hand, the results
showed significant improvements in skill execution using tactical models among secondary students
and school sports players (see Table 2 and Figure 3). Therefore, these results showed that tactical
approaches can be used to improve skill execution. Nonetheless, it must be noted that the development
of tactical and technical approaches is profoundly related to the environment and the fact that each
context is different [7]. In this sense, physical education teachers and coaches do not present the same
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pedagogical characteristics (e.g., use of knowledge in practice and differences in training times) [38].
Moreover, transitioning to tactical approach pedagogy is challenging and can lead to frustration [38].

Concerning the type of sport, there were significant improvements in decision making using tactical
approaches in all of them, except badminton [25] and soccer [28]. Regarding skill execution, there
were significant improvements in the tactical group for basketball [27] and sailing [24]. It is important
to note that the study focused on sailing that achieved significant between-group improvements in
decision making and execution in favor of the tactical approach.

To our knowledge, this is the first systematic review and meta-analysis aimed at comparing the
effects of technical and tactical approaches in decision making and skill execution, using a strong and
widely-accepted methodology (PRISMA) and providing conclusions based on the existing evidence.
Although relevant results were observed and a tactical approach can be strongly recommended based
on the findings, further studies are needed to increase the quality of the evidence and to clarify what
teachers and coaches do when they implement these models. In this sense, in relation to analysis of
the influence of the teacher/coach management style, only one study [25] investigated the teachers
reflections on and experiences of questioning. Future research could also examine the teaching and

’

learning processes involved when adopting different approaches to teaching in order to know the
effect that teachers” personalities may have on students’ learning [29].

Nevertheless, the present systematic review with a meta-analysis has some limitations. First, four
studies used the same instrument (GPAI) or an adapted version of it, but the other two-three studies
were carried out with other instruments to assess skill execution and decision making (respectively).
Second, the literature search was limited to two languages: Spanish and English. Therefore, the risk of
the exclusion of manuscripts written in other languages was high. Finally, the meta-analysis showed a
high level of heterogeneity, which means that the interpretation of the results of this study must be
considered with caution.

5. Conclusions

Tactical approaches can be strongly recommended to teach games and sports in order to better
improve skill execution and decision making, which are demanded in game play. In this regard, tactical
approach interventions are useful for improving the players’ and students’ decision making, while
technical models may be inadequate. On the other hand, tactical models could have positive effects on
skill execution. Nevertheless, there is a lack of information about teacher/coach management style.
These findings could be useful for teachers and coaches, but must be considered with caution given
the heterogeneity and the low quality of the evidence.
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Abstract: A player’s sports development involves a long process. The modification of rules for youth
players seeks to adapt the sport to the child and his/her development. The manipulation of rules
affects the technical and tactical skills demonstrated by players and, therefore, their development.
The objective of this study was to analyse the effect of a reduction in the number of players
(from 8 per team to 5 per team), the size of the goal (from 6 X 2 m to 3 X 2 m) and the playing
space (from 58 x 38 m to 38 x 20 m), on the technical and tactical actions in youth football players.
A quasi-experimental A-B-A design was implemented to assess the effect of the rule changes.
The players (1 = 40) played three tournaments using two competition formats (official rules, modified
rules, and official rules). The results show that the use of the modified rules generated a greater
number and variability in the technical-tactical actions, a greater number of actions with teammates
in the pass line, a greater continuity in the game, a greater number of attack and defence actions in
areas close to the goal, and favours team play. The experimental format fits the players’ individual
progression better (U-12) as well as the players” and teams’ collective development, and it will allow
players to evolve from the individual development of previous stages.

Keywords: children; player development; sport; competition; rules; technique; tactics

1. Introduction

Football is a late specialization sport with a long development process [1,2]. During this process,
players go through different phases in relation to their biological age and training. For players, the
goal of the process is to have appropriate experiences with regard to their level of maturity and skill.
The progressive accumulation of these experiences through competition and training is what allows
players to increase their performance [3]. For this reason, each stage of the process needs specific game
rules that allow for the long-term athletic development (LTAD) of the players [4]. The modification of
the rules seeks to adapt the sport to the child and his/her development. The rule modifications seek to
increase children’s participation through actions that are appropriate for their physical, technical, and
psychological characteristics [5-7]. The modification of structural elements of football, such as scoring
systems, affects players’ mental fatigue [8]. In each country or region, federations or institutions
establish competition formats and rules adapted to the players within the formation. For example, in
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Spain, the national federation recommends competition formats for each age group, and the territorial
federations establish the specific format for each category. However, there is no consensus on the most
appropriate format for each age group. There are different proposals focused on the modification of
the number of players, the dimensions of the pitch and goals, the playing time, and the manipulation
of the offside rule [9-11]. However, the incidence of these modifications on the actions of the game and
the adequacy of the game format in the development of the youth player is unknown.

In the specialized bibliography, it is possible to find different theoretical models for the development
of the youth football player [12]. These models evolve in the number of players, and the size of the
field and goal, progressively (e.g., 3 vs. 3 (U-8), 5 vs. 5 (U-10) and 9 vs. 9 (U-13)). These formats seek
to reduce the impact of age-group changes and achieve greater player participation by adapting the
rules [12-14]. There are few experimental studies that analyse the effect of rule changes on the player’s
LTAD. Most of the available information comes from descriptive observational studies. Regarding
the manipulation of the number of players, the observational studies show that a reduction in the
number of players compared to the 11 vs. 11 format resulted in a greater number of technical-tactical
offensive actions [9,10,13,14], greater effectiveness in offensive actions [8], and more depth and breadth
in offensive game actions [9,13,14]. In relation to the manipulation of the dimensions of the field, studies
have found the importance of the dimensions of the field on players’ technical-tactical behaviours [15].
An increase in the area per player involves a greater number of technical-tactical offensive actions and
greater efficiency in the offensive actions and the development of the game [9,14]. The variables of
interaction and proximity between the players, associated with the dimensions of the field, influence
the number of shots and passes [16]. These modifications also affect specific actions done by the players
with the ball, such as dribbling [17]. As far as the size of the goal is concerned, a bigger goal involves a
higher number of shots on goal [10], and a smaller goal involves a higher number of interventions by
the goalkeeper [18].

The use of a competition format not adapted to the characteristics of players could have a negative
impact on their training process and their LTAD [19,20]. The low number of experimental studies
makes it difficult to assess the real effect of the regulatory changes and which is the most suitable
competition format for each age-group for LTAD in football. The information currently available
shows that a reduction in the number of players, the pitch, and the size of the goals compared to
the normative competition could result in an improvement in the technical-tactical parameters at
a qualitative and quantitative level [9,10,13,14]. Given that most common regulatory competitions
in Spain are of the football-8 and football-7 formats, with a playing area of 171.42 m? and 150 m?,
respectively, per player, and with goals measuring 6 X 2 m, a smaller format could contribute to the
development of competitions that allow for a better development of youth football players according
to their maturity and sport skills. Knowing the incidence of these rule changes will allow different
stakeholders to adapt the game to the youth football players. The objective of this study was to analyse
the effect of a reduction in the number of players (from 8 vs. 8 to 5 vs. 5), the size of the goal (from
6 X 2 m to 3 X 2 m) and the playing space (from 58 x 38 m to 38 x 20 m), on the technical and tactical
actions in youth football players.

2. Materials and Methods

2.1. Design

A quasi-experimental A-B-A design was implemented to assess the effect of the rule changes.
The design conditions moved from official rules (situation A, no changes in the rules), change in the
official rules (situation B, modified rules), and official rules (situation A). The A-B-A type design is
characterized by two control phases that give the study a higher degree of internal validity than the
classic A-B type designs [21]. The players studied played the tournaments with their own teams.
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2.2. Participants

The sample consisted of 40 male under-12 football players belonging to four amateur male teams
(10 players per team) of the U-12 age group. The characteristics of the players were the following:
average age (11.73 + 0.43 years); training sessions per week (2.50 + 0.57 sessions); session time
(1.37 + 0.44 h); hours of training per week (3.27 + 0.65 h), and years of experience (2.93 + 1.15 years).
The guardians of the players were informed of the study and provided written consent. The players
played three tournaments using two competition formats (official rules, modified rules, and official
rules) and using a pre-established system of substitutions. A total of 8697 ball possession actions
taken by the players in 24 matches were analysed. The study was approved by the University Ethics
Committee of the principal authors with ID 1944/2018.

2.3. Variables

The independent variable was the game format. There were two levels: official rules and modified
rules. The differences between the official and modified rules were the following: size of the field
(58 x 38 m vs. 38 x 20 m), number of players per team (8 per team vs. 5 per team), and goal size
(6 x2mvs. 3 x2m). Table 1 shows the rules that were used in both competition formats. The first and
third tournaments were played according to the official state rules for U-12 competitions established
by the football federation (football-8). In the second tournament, the modification of the official U-12
football rules (football-5) was applied.

Table 1. Description of the rules implemented in the tournaments (football-8 and football-5).

Rules Official Rules (Football-8) Modified Rules (Football-5)
Number of players 7 outfield players + 1 goalkeeper 4 outfield players + 1 goalkeeper
Number of players (team) 15 7
Field size (m) 58 X 38 m 38 x 20 m
Goal size (m) 6XxX2m 3x2m
Penalty area size (m) 24 xX9m 12x6m
Goal area size (m) 12x3m None used
Ratio of m? per field player 314 m? 190 m?
m? of the goal 12 m? 6 m?
Ball size (n) 4 4
Substitutions Unlimited Unlimited
Time (minutes) 2x20 2x20

The dependent variables were: the technical-tactical actions by which the player obtained the
ball (steal, clearance from a player, rebound, pass interception, set-piece kick, teammate pass, pass
after throw-in, pass after set piece, and throw-in); actions done when the team has ball possession
(basic collective tactical actions, dribbles, number of contacts when driving, and type of dribble); and
actions which end teams’ ball possession (throw-in pass, shot off target, shot stopped by the goalkeeper,
ball lost, clearance from a player, out of bounds, and other actions); the ball height in which the
possession starts and ends; the body surface used to start and end the possession; distance from nearest
opponent; teammates supporting; pressure lines surpassed with ball; and field area. The variables
registered are part of the observation instrument (observation instrument for technical and tactical
actions of the offence phase in soccer) that was designed and validated by Ortega-Toro, Garcia-Angulo,
Giménez-Egido, Garcia-Angulo, and Palao [22].

2.4. Procedure

The data were recorded in three tournaments that were played in a period of three weeks (one
week between tournaments). The tournaments were played after the end of the official regular
season and on weekends. All tournaments were played at the same time of day and in similar
weather conditions. In total, 24 matches were played in the three tournaments (six matches in the first
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tournament; 12 matches in the second tournament; and six matches in the third tournament). The
competition system was round robin. The order of the confrontations was the same in the different
tournaments. Before the tournaments, a pre-established system of substitutions was determined, in
order to establish an equitable distribution of minutes per player (1st tournament: 25.45 + 1.45; 2nd
tournament: 32.00 + 2.48; and 3rd tournament: 25.45 + 1.45). In the second tournament (situation B,
modified rules), each team played the same number of matches as in the first and third tournaments,
but each team was divided into two sub-teams. This allowed for the playing of two simultaneous
matches on adjacent soccer fields, with two 20-min periods, played on a 38 x 20 m soccer field, with
five players plus one outfield player for substitutions, and two goals on each 38 x 20 m field. After the
first game between sub-teams, the other sub-teams” match was played. The result of the matches was
calculated from the overall goals scored in both matches. In all the tournaments, a 10-min half-time
period was established between each period of the same match. Once a match was finished, five
minutes were established to start the next match.

The actions developed by the players were recorded with two fixed digital cameras from an
elevated rear view. The actions were recorded and analysed by two trained observers (with a Masters
degree in Sports Science and at least 5 years of experience in match analysis and soccer). The observers
were trained with the observation instrument before beginning the study. After the training period, the
inter- and intra-observer reliability were calculated. To calculate the intra-observer reliability, another
researcher was used as a reference. The researcher held a sports science degree and had more than
ten years of experience in sports analytics. The reliability of the observers was measured before and
after the observation. The lowest level of interobserver reliability was 0.83, and the lowest level of
intra-observer reliability was 0.92 (Kappa index).

2.5. Data Analysis

Descriptive (means and standard deviation) and inferential statistics of the data were calculated.
To measure the difference between different tournaments, an analysis of variance for repeated measures
was calculated. Mauchly’s test of sphericity and Pillai’s trace were used. Bonferroni post hoc analysis
was used. The level of significance was set at p < 0.05. To measure the magnitude of the effect size, the
eta square (1?) was used, using the following classification [23]: no effect (? < 0.04), minimum effect
(0.04 < 17 < 0.25), moderate effect (0.25 < 1> < 0.64) and strong effect (7> > 0.64). The statistical analysis
was completed with SPSS software (version 24.0, IBM, Chicago, IL, USA).

3. Results

Regarding the way players obtained the ball (Table 2), the results show statistically significant
differences between tournaments in obtaining the ball after a clearance from a player (F,¢ = 8.610,
p = 0.001, > = 0.330). Statistically significant differences were observed between Tournament 1
and Tournament 2 (p = 0.001). There were no significant differences between Tournaments 1 and 3
(p = 0.229) or between Tournaments 2 and 3 (p = 0.100). The effect size on this variable was moderate.
Significant differences were found when the ball was obtained by intercepting a pass (F, ¢ = 7.330,
p =0.002, r]z = 0.295), between Tournament 1 and Tournament 2 (p = 0.001). These differences had a
moderate effect size. Statistically significant differences were found in the number of balls obtained
by a pass from a teammate. There was a significantly higher number of passes in Tournament 2
(Fa6 = 8.961, p = 0.001, n* = 0.339). A post hoc analysis shows differences between Tournament 1 and
Tournament 2 (p < 0.001). Tendencies toward significance were found between Tournament 2 and
Tournament 3 (p = 0.061), and no differences were found between Tournament 1 and Tournament 3
(p = 0.486). These differences had a moderate effect size. Significant differences were found regarding
throw-ins (F;35 = 16.428, p < 0.001, 1]2 = 0.484) and after a throw-in (F; 4 = 9.043, p = 0.001, r]z =0.341).
Tournament 2 had significantly higher values than Tournament 1 for both variables (p < 0.001). These
differences had a moderate effect size for both variables.
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Table 2. Technical-tactical actions through which the ball is received.

Tournament 1 Tournament 2 Tournament 3 Significance Effect Size

Player Action Football 8 Football 5 Football 8 Post Hoc 0%
Steal 5.84 +4.54 6.57 £ 6.09 6.14 +3.83 ns. 0.054
Clearance 10.08 + 5.40 14.14 + 8.93 11.57 £ 5.76 T1<T2=T3 0.330
Rebound 1.46 +1.75 216 +2.19 1.57 + 1.60 n.s. 0.119
Pass interception 10.54 +10.24 14.92 + 11.68 12.19 +10.14 T1<T2=T3 0.295
Set-piece kick 3.84 +3.78 5.05 +4.15 3.86 +3.38 ns. 0.109
Teammate Pass 20.76 + 14.38 28.54 + 20.20 24.78 +14.26 T1<T2=T3 0.339
Pass after throw-in 2.65+2.77 4.84 + 3.68 3.32+279 T1<T2=T3 0.341
Pass after set piece 3.62+3.41 4.30 £ 3.54 3.16 +2.91 n.s. 0.145
Throw-in 4.68 + 8.08 9.62+7.74 6.68 +11.23 T1<T2=T3 0.484

Legend: T1 = Tournament 1 (8 a-side); T2 = Tournament 2 (5 a-side); T3 = Tournament 3 (8 a-side); n.s. =no
significant differences.

Related to the way that the ball was obtained (Table 3), statistically significant differences were
found for all the heights at which the ball is obtained: ground level (Fy 35 = 6.260, p = 0.005, > = 0.263),
middle-height ball (F,35 = 6.986, p = 0.003, 7]2 = 0.285), and a high ball (F,35 = 13.900, p < 0.001,
n? = 0.443). Tournament 2 had significantly higher occurrence of high balls than Tournament 1
and Tournament 3. These differences had a moderate effect size. Statistically significant differences
were found in obtaining the ball with the foot (F;35 = 10.888, p < 0.001, 7> = 0.384), with the hand
(Fp35 = 7.079,p =0.003, r]z =0.288), and with the head (F, 35 = 13.382, p < 0.001, r]z =0.433). Tournament
2 had a higher occurrence than Tournament 1 (p < 0.003) and Tournament 3 (p = 0.010). These differences
had a moderate effect size. Statistical differences were found in the variable very close distance from
the nearest opponent (F; 35 = 7.052, p = 0.003, 712 = 0.287), in close distance (F; 35 = 5.844, p = 0.006,
r]z = 0.250), in near distance (F,35 = 6.843, p = 0.003, r]z =0.281), and in distant distance (F35 = 36.315,
p < 0.001, n? = 0.675). Tournament 2 had a higher occurrence of near and far away distances than
Tournament 1 and Tournament 3. The effect size of this variable was moderate for the very close, close,
and near distances and was strong for the far away distance. Statistical differences were found in
the situation where a teammate was supporting the player with the ball between the tournaments
(Fp35 = 13.985, p < 0.001, > = 0.444). Tournament 2 had a higher occurrence than Tournament 1
(p < 0.001) and Tournaments 3 (p = 0.044). The effect size of this variable was moderate.

Table 3. Technical-tactical aspects in the obtaining of the ball.

Tournament1 Tournament2 Tournament3 Significance Effect Size

Variable Categories Football 8 Football 5 Football 8 Post Hoc ?
At ground level 32.73 +20.39 42.11 + 30.96 36.97 +19.57 T1<T2=T3 0.263
Ball height Middle ball 9.35 +5.86 11.92 + 7.57 10.81 + 4.80 T1<T2=T3 0.285
High ball 11.00 + 6.22 18.59 £ 11.16 13.38 + 6.86 T1<T2>T3 0.443
Foot 49.22 + 28.94 66.68 + 41.52 56.78 + 26.73 T1<T2=T3 0.384
Part obtaining the ball Hand 549 + 8.48 9.86 + 7.82 7.78 +11.17 T1<T2=T3 0.288
& Head 5.08 + 4.65 9.65 +7.08 6.54 +5.47 T1<T2>T3 0.433
Other 1.76 £1.99 3.27 £ 3.05 2.16 £ 1.80 T1<T2=T3 0.263
Very close 16.41 + 8.78 22,62 +16.71 19.92 +£10.12 T1<T2=T3 0.287
Distance from nearest Close 13.68 + 8.83 17.32 +12.33 1592 +£9.20 T1<T2=T3 0.250
opponent Near 10.70 + 6.62 14.51 + 8.40 11.03 £ 5.38 T1<T2>T3 0.281
Far away 19.65 £ 13.16 37.08 +23.19 2641 +19.87 T1<T2>T3 0.675
Teammates Yes 2489+1557  3819+2563 30411981 TI<T2>T3 0.444
supporting

Legend: T1 = Tournament 1 (Football 8); T2 = Tournament 2 (Football 5); T3 = Tournament 3 (Football 8).

Figure 1 shows the zones in which the player obtained possession of the ball. Statistically
significant differences were found in the left initiation zones (F35 = 17.691, p < 0.001, n? = 0.503).
Tournament 2 had a higher occurrence for this than Tournament 1 (p < 0.001) and Tournament 3
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(p < 0.001). The effect size of this variable was moderate. In the central zone (F;35 = 8.875, p = 0.001,
1n? = 0.336), Tournament 2 had a higher occurrence than Tournament 1 (p = 0.001). The effect size
of this variable was moderate. In the right initiation zone (F,35 = 6.967, p = 0.003, 172 = 0.285),
Tournament 2 had a higher occurrence than Tournament 1 (p = 0.002) or Tournament 3 (p = 0.011). The
effect size of this variable was moderate. Statistically significant differences were found in the left
creation—finalization zone (Fp 35 = 3.968, p = 0.028, r]z = 0.185). Tournament 1 had a higher occurrence
for this than Tournament 2 (p = 0.025). The effect size of this variable was minimal. Statistically
significant differences were found in the central finishing zone (F;35 = 3.337, p = 0.047, r]z = 0.160).
Tournament 1 had a higher occurrence for this than Tournament 2 (p = 0.045). These differences had a
moderate effect size.

Initiation Zone Creation Zone Finalization Zone
T1=4.00 + 4.07 T1=5.03 +4.66
T2=9.46 + 6.65 * *; ES: 0.503 T2=6.81+592% ES: 0.185
T3=5.05+5.76 T3 =5.22 +4.58
T1=20.19 + 16.88 T1=9.08 +7.69 T1=792+8.70
T2=27.46 +19.30 *; ES: 0.336 T2=9.16 +7.84; ES: 0.042 T2=10.78 +7.63 *; ES: 0.160
T3 =23.08 +16.47 T3=10.30 +7.49 T3=9.43+8.27
T1=4.95+5.07 T1=4.38+4.13
T2=8.46+7.03 **; ES: 0.285 T2 =5.57 +5.11; ES: 0.100
T3 =5.08 +5.57 T3=5.14+4.51

Figure 1. Zones where the player receives the ball. Legend: * Statistically significant differences
between Tournament 1 (T1) and Tournament 3 (T3); * Statistically significant differences between
Tournament 2 (T2) and Tournament 3 (T3); ES: effect size (nz).

Regarding the actions performed by the players with the ball (Table 4), statistically significant
differences in the use of basic collective tactical actions were found (Fy = 12.022, p < 0.001, r? = 0.414.).
Tournament 2 had a significantly higher occurrence of the non-use of collective tactical actions than
Tournaments 1 and 3 (p < 0.001). Tournament 2 had a significantly higher occurrence of the use of
the wall than Tournament 3 (p = 0.002). In both variables, these differences had a moderate effect
size. Significant differences were found in other collective tactical actions (F;34 = 11.770, p < 0.001,
17? = 0.409). Tournament 2 had a higher use of penetration actions than Tournament 1 (p < 0.001) and
Tournament 3 (p < 0.001). The effect size was moderate. The use of no dribbling was statistically
significant and higher in Tournament 2 than in Tournaments 1 and 3 (Fy = 16.352, p < 0.001, % = 0.483).
These differences had a moderate effect size. In the analysis of the number of contacts whilst dribbling
the ball, the results show differences in the number of actions that occur without dribbling (F 35 = 12.069,
p < 0.001, n? = 0.408) and while dribbling the ball with two contacts (F» 35 = 6.547, p = 0.004, > = 0.272).
Tournament 2 had a significantly higher occurrence than Tournament 1 (p = 0.009) and 3 (p = 0.009,
no dribbling). In both variables, the effect size was moderate. The results with regard to the type
of dribbling show differences in actions, in which players did not dribble the ball (F;35 = 11.973,
p <0.001, 7’ = 0.406). Tournament 2 had a higher occurrence than Tournaments 1 (p < 0.001) and 3
(p = 0.040). Tournament 3 had a higher occurrence than Tournament 1 (p = 0.023). The size effect
was moderate. Tournament 2 had a significantly higher use of the timing actions than Tournament 1
(Fp,35 = 7.858, p = 0.002, 1]2 =0.310). Significant differences were found in the use of penetration actions
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(Fp35 = 25.550, p < 0.001, 7> = 0.593). Tournament 2 had a significantly higher use of penetration
actions than Tournament 1 (p < 0.001) and Tournament 3 (p < 0.001). Tournament 3 had a significantly
higher use of penetration actions than Tournament 1 (p = 0.028). In both, the effect size was moderate.
The actions in which no pass lines were surpassed were significantly higher in Tournament 2 than in
Tournament 1 (Fp 35 = 43.545, p < 0.001, 172 = 0.713). The effect size was strong. The actions in which
a player passed one defensive line with a pass were significantly higher in Tournament 2 than in
Tournament 1 (Fp35 = 5.243 2, p = 0.010, 1]2 = 0.231). The effect size was moderate.

Table 4. Tactical aspects performed by the player with the ball in the development of the action.

Variable Categories Tournament1 Tournament2  Tournament3 Signific. Effect Size
8 Football 8 Football 5 Football 8 Post Hoc o?

Collective N;’Ctt?gﬁzal 63.14 £3397  8883+53.53 72643571 Tl1<T2>T3 0414
tactical Wall pass 1.58 +2.13 2.00 + 3.08 0061110 T1=T2>T3 0.314
actions Others 0.25 +0.73 1.39 +1.53 011+031  T1<T2>T3 0.409
Nodribbling ~ 50.89 +27.26  7624+4372  60.32+3048 T1<T2>T3 0.483
Dribbles One 8.84 +7.49 10.70 + 9.52 8.86 + 6.43 ns. 0.105
>2 4.35+4.88 4.89 £5.35 4.08 £3.51 ns. 0.054

Number of No contacts 40.59 + 23.59 58.22 + 34.44 4795+26.77 T1<T2>T3 0.408
contacts in 2 contacts 13.92 + 8.34 18.32 +12.95 16.22 +9.67 T1<T2=T3 0.272

driving 3-4 contacts 5.70 £ 5.75 7.22 +6.70 6.97 +5.96 n.s. 0.142

Tﬁ;iifn;‘) 4019 +2338  5743+3350  47.81+2673 T1<T2>T3 0.406

Ey'fi;f Timing 13.86 + 8.41 19.68 + 14.28 1632+9.69 T1<T2=T3 0.310

ribble Counterattack ~ 9.65 + 9.91 10.43 +1 0.75 9.03 +7.36 ns. 0.048

Penetration 0.30 + 0.66 430 +3.62 0.08+027 T1<T2>T3 0.593

Pressure Nopassline 3359 +19.03  6422+3278  4805+2510 T1<T2>T3 0.713

lines passed One line 1954 £17.90 2389 +22.75  2249+1486 T1<T2=T3 0.231

withball - Morethan 55, 505 3734424 273221 ns. 0.081
one line

Legend: T1 = Tournament 1 (football-8); T2 = Tournament 2 (football-5); T3 = Tournament 3 (football-8); BCTAs:
Basic collective tactical actions; n.s. = no significant differences.

Regarding the way the ball possession ends (Table 5), significant differences between tournaments
were found in the actions of losing the possession with a pass to a teammate (F; 35 = 12.578, p < 0.001,
7? = 0.418). Tournament 2 had a significantly higher occurrence than Tournament 1 (p = 0.001).
Tournament 3 had a significantly higher occurrence than Tournament 1 (p = 0.002). The effect size of
this variable was moderate. Significant differences between tournaments were found in the number of
shots stopped by the goalkeeper (F; 35 = 16.552, p < 0.001, 172 = 0.486). Tournament 2 had a significantly
higher occurrence than Tournament 1 (p <.001) and Tournament 3 (p = 0.001). The effect size of
this variable was moderate. There were differences between tournaments in the number of balls
lost (Fp,35 = 4.017, p = 0.027, 1]2 = 0.187). Tournament 2 had a significantly higher occurrence than
Tournament 1 (p = 0.027) and Tournament 3 (p = 0.026). The effect size of this variable was minimal.
Significant differences between tournaments were found in the number of clearances (F35 = 17.687,
p < 0.001, n? = 0.503). Tournament 2 had a significantly higher occurrence than Tournament 1 (p < 0.001)
and Tournament 3 (p = 0.013). The effect size of this variable was moderate. Significant differences
between tournaments were found in out of bounds (Fa 35 = 7.755 2, p = 0.002, n? = 0.307). Tournament
2 had a significantly higher occurrence than Tournament 1 (p < 0.004) and Tournament 3 (p = 0.001).
The effect size was moderate. Significant differences between tournaments were found in other
actions (Fp 35 = 6.728 2, p = 0.003, 772 = 0.278). Tournament 2 had a significantly higher occurrence than
Tournament 1 (p < 0.002). The effect size was moderate.
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Table 5. Technical-tactical actions by which players end ball possession.

Player Action Tournament1  Tournament2  Tournament 3 Significance Effect Size
Y Football 8 Football 5 Football 8 Post Hoc n?

Pass to teammate 20.03 +14.27 26.65 + 20.75 2797 £15.79 T1<T2=T3 0.418
Lost pass 0.73 £ 1.40 0.89 +1.62 0.54 +0.93 ns 0.075
Throw-in pass 1.62 + 2.60 4.70 +3.82 1.32+1.70 T1<T2>T3 0.569
Shot off target 3.38 +3.36 4.43 +3.49 324 +£2.76 n.s. 0.144
Shot stopped by the goalkeeper 2.95+3.13 6.73 + 4.81 3.65 +3.22 T1<T2>T3 0.486
Ball lost 12.08 +7.92 16.24 +13.44 11.57 +7.48 T1<T2>T3 0.187
Clearance from a player 15.08 +12.03 22,95 +13.32 18.81 + 14.57 T1<T2>T3 0.503
Out of bounds 2.68 +2.00 4.54+3.71 243 +215 T1<T2>T3 0.307
Other action 2.86 +2.69 4.65 +3.90 3.49 £2.99 T1<T2=T3 0.278

Legend: T1 = Tournament 1 (8 a side); T2 = Tournament 2 (5 a side); T3 = Tournament 3 (8 a side); n.s. = no
significant differences.

Related to the zones in which the possession of the ball ends (Figure 2), statistically significant
differences were found in the left initiation zone (F 35 = 15.449, p < 0.001, n* = 0.469). Tournament 2
had a significantly higher occurrence than Tournament 1 and Tournament 3 (p < 0.001). Statistically
significant differences were found in the central initiation zone (F,35 = 7.450, p = 0.002, 7]2 =0.299).
Tournament 2 had a significantly higher occurrence than Tournament 1 (p = 0.002). Statistically
significant differences were found in the right initiation zone (Fp35 = 9.279, p = 0.001, r]z = 0.346).
Tournament 2 had a significantly higher occurrence than Tournament 1 (p < 0.001) and Tournament 3
(p < 0.002). The effect size of these three variables was moderate. A trend towards significance was
found in the central end zone (F; 35 = 3.164, p = 0.055, 1]2 =0.153). Tournament 2 had a more significant
tendency to have a higher occurrence than Tournament 1 (p = 0.059). The effect size of these three
variables was minimal.

Initiation zone Creation zone Finalization zone
T1=3.11+3.54 T1=5.32+523
T2=7.73 +5.43 * +; ES: 0.469 T2 =6.57 +6.51; ES: 0.086
T3=4.19+4.84 T3=5.89 £6.01
T1=17.68 +15.17 T1=9.76 +8.03 T1=10.73 £9.96
T2=2443+1751% T2 =10.38 +8.30; ES: 0.010 T2=14.19 £9.11 *; ES: 0.153
ES: 0.299
T3=10.16 +7.98 T3=12.65+9.70
T3=20.49 +15.16
T1=5.16 +5.36 T1=3.81+4.37
T2=8.97 +7.47 *+; ES: 0.346 T2=5.49 +5.34; ES: 0.156
T3=5.22£5.85 T3=4.76 +4.70

Figure 2. Zone where possession ends * Statistically significant differences between T1 and T3. *
Statistically significant differences between T2 and T3. ES: effect size (1%).

Regarding the characteristics of the technical-tactical actions in which the player lost possession of
the ball (Table 6), statistically significant differences were found in the middle ball height (F 35 = 35.226,
p < 0.001, 172 = 0.668), and in high balls (Fp35 = 11.602, p < 0.001, 112 =0.399). Tournament 2 had a
higher occurrence than Tournament 1 and Tournament 3 (p < 0.001). The effect sizes of these three
variables were strong and moderate, respectively. A significantly higher number of actions ended with
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the foot (Fp 35 = 9.459, p = 0.001, > = 0.351), with the hands (F; 35 = 13.470, p < 0.001, > = 0.435), and
with the head (Fp35 = 14,622, p < 0.001, ? = 0.455). Tournament 2 had a significantly higher occurrence
than Tournament 1 (p < 0.001). In the actions that ended with the head, Tournament 2 had a significant
higher occurrence than Tournament 3 (p < 0.001). The effect size of these three variables was moderate.
Statistically significant differences were found in the actions that ended at a very close distance
to the opponent (Fy35 = 6.503, p = 0.004, 7> = 0.27), and at close distance (Fy35 = 13.409, p < 0.001,
1n? = 0.434). Tournament 2 had a significantly higher occurrence than Tournament 1 (p < 0.001). In
the actions that ended at a very close distance to the opponent, Tournament 2 had a significantly
higher occurrence than Tournament 1 (p < 0.003) and Tournament 3 (p < 0.042). The effect size was
moderate in both variables. Statistically significant differences were found in the presence of a
supporting partner between tournaments (F, 35 = 10.383, p < 0.001, n? = 0.372). Tournament 2 had a
significantly higher occurrence than Tournament 1 (p < 0.001) and 3 (p = 0.042). The effect size was
moderate. Statistically significant differences were found in situations in which a pressure line was
not surpassed (Fy 35 = 10.938, p < 0.001, n? = 0.385) and in situations in which the pressure line was
surpassed (Fa 35 = 13.078, p < 0.001, ? = 0.428). Tournament 2 had a significantly higher occurrence
than Tournament 1 (p < 0.001) and 3 (p < 0.004). The effect size was moderate.

Table 6. Technical-tactical aspects in the finalization of the possession of the ball.

Tournament1 Tournament2 Tournament3  Significance Effect Size

Variable Categories Football 8 Football 5 Football 8 Post Hoc (Ua)
Atground 55094 2007 303842359 3562+ 19.18 n.s. 0.112
Ball height level
Middleball ~ 8.78 +5.01 233241381  1027+526 Tl1<T2>T3 0.668
Highball ~ 2438+1740  38.08+2380  27.35+2051 Tl1<T2>T3 0.399
Final body Foot 50.68 +27.03  67.95+41.53  5897+2736 T1<T2=T3 0.351
partin Hand 549 + 8.11 9.84 +7.50 732+11.01 T1<T2=T3 0.435
contact with Head 7.03 +5.21 12.59 + 8.53 635+468 T1<T2>T3 0.455
the ball Other 0.84+1.16 146 +1.64 062075 T1<T2>T3 0.260
Distance Very close  2581+1579  3470+2444  2746+1444 T1<T2>T3 0.271
from nonrost Close 1451+7.82  2095+1240  1824+796 T1<T2=T3 0.434
et Near 11.11 + 8.68 1216 £9.24 9.62+7.28 ns. 0.133
PP Far away 1219 +1140 2403 +1514  17.86+1675 Tl<T2>T3 0.538
Teammates Yes 2692+17.67  3859+2772  3027+1626 T1<T2>T3 0.372
supporting
Pressure  Nopassline 3857 +2020  5422+30.69  47.19+2388 TI1<T2=T3 0.385
lines One line 22001509  3346+2479  2327+1359 T1<T2>T3 0.428
surpassed More than
with ball i 3.57 +5.28 3.86 = 3.83 278 + 3.02 ns. 0.128

Legend: T1 = Tournament 1 (8 a side); T2 = Tournament 2 (5 a side); T3 = Tournament 3 (8 a side); n.s. =no
significant differences.

4. Discussion

The objective of this study was to analyse the effect of a reduction in the number of players, the
size of the goal, and the playing space on the technical and tactical actions in youth male football
players. An experimental tournament was carried out to test the implication of these rule changes
on U-12 players. The changes in field and goal size and number of players resulted in an increase in
the individual and collective actions done by the players. The experimental rules involved greater
variability in the type of actions done by players related to the contact height, the contact surface, and
the distance of the opponent. The rule changes led to a higher number of passes and actions when a
teammate supported the player with the ball. These increments could be due to the increase in the
players per square meter, which reduced the possibilities to progress by dribbling the ball, which were
higher under the official rules. The experimental rules involved a higher use of the lateral zones of
the field, and a higher number of shots, passes, and interceptions. This combination, more passes,
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and the use of more areas of the field created more space on defence, a higher number of offensive
actions, and higher collective participation in the experimental format. From the perspective of the
players’ experience, the proposed rules involved higher participation and higher variability. This could
help to improve tactical thinking and the ability to try different solutions for game problems, etc. [24].
The results confirm the findings of previous observational studies that showed a higher occurrence
and variability of defensive actions, passes, and ball actions when there was a reduction in the field
size and the number of players in U-8 [14], U-12 [9], and U-14 [13,25]. The use of the adapted rules
format increased the number and variability of the players’ actions [13,25], which could involve a
richer experience for the players.

The findings related to collective participation confirm previous observational studies in
competition and training. A reduction in the field size and the number of players involved a
higher number of offensive actions and their efficacy [9,10,13,26,27]. The reduction in the goal size
increases goalkeeper participation due to a higher number of offensive actions [18]. Experimental
studies in small-side games also found that the manipulation of the space and number of players are
critical structural factors that affect the technical, tactical and physical actions of the players [11,28].
To our knowledge, this is the first experimental study that analyses the effect of these manipulations
on the technical-tactical actions on competition. This type of study is critical to understand the impact
of the rules format on the LTAD of youth football players. The competition is the reference of the
process and involves critical experiences that affect player development. The competition rules are
like the curriculum used in physical education to guide the process in order to achieve the desired
competencies and skills. The rules format should be adapted to the maturity and skills of players, and
it should provide a progressive, challenging, and achievable environment through the different stages
of player development. However, in different age-groups, the adaptation of the formal rules reduces
the participation and the variability and involves less efficacy in their actions; This may be due to the
fact that the rules do not create technical-tactical situations appropriate for this age group [14]. These
ideas have been proposed by previous observational studies done in different age groups [9,13,25].

The experimental rules tested promote the realization of passes, supporting the teammates, a
higher number of actions close to the goals, a higher number of actions in defence and offence, and
the use of the different zones of the field versus the format rules that promote the use of individual
actions (e.g., dribbling) to a greater extent. This experimental format better fits players” individual
progression (U-12) and players” and teams’ collective development. It could allow players to evolve
from the individuality of previous stages, based on dribbling and side steps. With the experimental
rules, there are fewer times that players dribble through the defensive lines, but more times that players
pass through the defensive lines. The pass is a critical element for the tactical development of players
and teams [29-31]. The experimental rules increase the use of the pass as a collective solution to the
problems that come up in a game [32]. The use of different zones of the field introduces the concepts of
generating space and centres in the game. These also allow one to introduce more complex tactical
systems. The findings from this study and previous studies [9,10,18] show how a reduction in the field
and goal size and the number of players in under-12 football provided a more appropriate experience
for the players studied, due to the higher participation of the outfield players and goalkeepers, higher
variability, and greater efficacy of their individual actions, and for the type of collective actions done.

The findings of the current study must be interpreted with caution. The study only analysed
the short-term effects of the experimental rules. The medium- and long-term impact of training and
competing with the experimental format is unknown. Future studies should analyse the impact of the
rule modifications after a period of training. At this level, it must be considered that the use of the
experimental format involves a reduction in the number of players per team, which could indirectly
affect the players that play and the competition format. A possible solution to this problem could be
to sub-divide the teams into two and play simultaneously on the reduced-sized field [33]. The study
had a reduced sample, only male, and with specific sports skills (formative team). No teams from the
elite U-12 teams of the region/zone were studied. This may influence the level of physical/biological
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development of the players, their skills, and their level of specialization. The findings show how the
experimental rules allowed players to carry out more passes, have more variability in the way the
actions are executed, and use different zones. This result can show the need to develop these skills
in practice to continue their development (e.g., creating openings, wider use of the field, variability
in the task, etc.). The study only analysed the technical and tactical actions of the players, and it did
not analyse the physical actions, psychological variables, injuries, etc. Despite the limitations and
delimitations, the findings show that the structural manipulation of the field and goal size and the
number of players provided higher participation, variability, and tactical actions that could involve a
better LTAD for the players studied. The current study is one of the first experimental steps in the
study of rules formats and their impact on the LTAD of youth football players. Future studies should
analyse the effect of the different rule formats in each age group, their synchronization, progression,
and their relationship with the LTAD from a holistic perspective.

5. Conclusions

The experimental rules, namely the reduction in the number of players, field size, and goal
size, promoted the realization of more actions and more variability in these actions. There was a
significant increase in the passes that passed through defensive lines and a greater number of actions
in the offensive zone. The experimental format better fits the players’ individual progression (U-12)
and players’ and teams’ collective development, and it will allow the players to evolve from the
individual development of previous stages. The rules of youth sport play a critical role in a player’s
LTAD. Future studies are necessary to establish the proper rules for each age group to facilitate their
appropriate development.
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Abstract: The purpose of this study was to validate and adapt to the Spanish context of Physical
Education, the Spanish version of the Scale of Basic Psychological Needs in the context of physical
exercise, with the incorporation of novelty to the scale. The sample that took part in the study was
2372 people from 16 to 48 years old from the province of Almeria. In order to analyze the psychometric
properties of the scale, several analyses have been carried out. The results have offered support
both for the eight-factor structure and for the higher-order double model where the eight subscales
are joined into two constructs called frustration and satisfaction. The structure of both models was
invariant with respect to gender and age. Cronbach’s alpha values were above 0.70 in the subscales
and scales; and adequate levels of temporal stability. In addition, the subfactors pertaining to the
satisfaction of basic psychological needs positively predicted the intrinsic motivation for physical
activity, while each of the subfactors of the frustration of psychological needs predicted it negatively.
The results of this study provide evidence of the reliability and validity of the BPNS in the Spanish
context of physical activity.

Keywords:  self-determination theory; intrinsic motivation; basic psychological needs;
physical activity

1. Introduction

In recent years, various studies in the field of physical activity and sport have shown the multiple
benefits at the physical, cognitive, psychological, emotional, and social levels that are linked to the
regular practice of physical activity [1,2]. In this sense, the regular practice of physical activity is
linked to the reduction of heart problems, reduction of hypertension, stress, depression, and feelings
of loneliness [3]. Despite these benefits, regular physical activity is still very low, with around 61%
of the world’s population failing to reach the 300 min per week recommended by the World Health
Organization [4]. For this reason, several studies have suggested that experiences linked to the practice
of physical activity should be positive in order to encourage adherence [5]. Thus, it is especially
important to understand both the negative and positive experiences people have had while practicing
PA [6,7]. This study aims to adapt and validate to the Spanish context a scale with which to evaluate
basic psychological needs in the area of physical exercise, incorporating novelty.

From the Self-Determination Theory (SDT; [8]) it is suggested the existence of a series of
psychological needs that are basic and present in all human beings. These needs are necessary
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for the psychological and social well-being and health of all people, promoting personal growth and
development [9]. These basic psychological needs are represented by three essential factors: autonomy,
which refers to the fact that people are agents of their own action without external impositions;
competence, which refers to having a sense of ability and effectiveness in the action being carried out;
and relationship, which refers to the feeling of being integrated into a social group of relevance to the
individual [9,10]. However, at present several studies have justified and proposed the incorporation of
a fourth basic psychological need called novelty [11,12]. This psychological need refers to the search for
new experiences and sensations that have not been experienced or lived before and therefore deviates
from the daily routine [13]. This need had previously been mentioned by Deci and Ryan [8] when
they defined intrinsic motivation as the active commitment that people acquire with the actions that
they find interesting and new and that represent an optimal challenge. This new psychological need
is identified with exploration and spontaneous interest, assimilation and improvement as a form of
cognitive, emotional and social development [8].

The four basic psychological needs are interrelated, so that if one of them diminishes the others
will also diminish [13,14]. Therefore, people who feel influenced when they make decisions, unable
when they practice physical activity, excluded from the social reference group, and find the activities
monotonous and repetitive, would experience a frustration of their basic psychological needs, which are
related to the abandonment of activity, lack of commitment, deficits in interpersonal relationships, and,
in short, the manifestation of maladaptive behaviors [15]. Conversely, if people feel autonomous when
they make decisions, feel competent when they carry out their activities, accepted and integrated into
their social reference group, and the activities turn out to be different and attractive, they will experience
a satisfaction of psychological needs, which is related to the learning of new skills, commitment to
learning, improvement of interpersonal relations and the manifestation of adaptive behaviours [16].

At present, there are many studies from SDT, especially from the field of Physical Education (PE)
classes, which have analyzed the relationship between novelty and the autonomous motivation of
students. In this sense, a study carried out by Trigueros, et al. [17] has shown how those students in
PE who had high levels of satisfaction of novelty also had high levels of autonomous motivation for
PE classes showing that both factors are related. Thus, it is necessary for teachers to promote new
and continuous experiences during the PE classes so that their students feel attracted and interested
in order to increase the motivation of the students. From the field of physical activity, we have no
record of studies that have considered this factor. However, there are some studies from the field of
physical activity that have linked SDT to factors with similar characteristics to those described by the
novelty such as: the search for new sensations [18], curiosity [19] and desire [20]. Although it is true
that the approach that researchers have used of these variables is close to what has been defined as
novelty, the focus of these investigations is different in terms of a possible establishment of a new basic
psychological need (for a greater understanding, see Gonzalez-Cutre, et al., [11]).

Despite this dual validation of basic psychological needs, studies on them are highly fragmented.
To such an extent that the study of the inexistence of a questionnaire that takes into consideration
both aspects (see, [13,14,21,22]). In this sense, a study centred on psychological needs towards life and
carried out by Longo, Alcaraz-Ibafiez and Sicilia [23] with university students showed the importance
of uniting both valences in order to have a general vision of the influence of psychological needs and
their effects.

Based on this background, the objective that we propose is to adapt and validate the Basic
Psychological Needs Scale (BNPS) to the Spanish context of physical exercise, incorporating the fourth
novelty need. Joining in the same scale the satisfaction and frustration of the psychological needs in
order to measure both the positive and negative side. The CFA of the proposed instrument is expected
to provide adequate adjustment rates for the eight-factor correlated model and the higher-order model.
Both models are expected to be invariant with respect to gender and age. In addition, the internal
consistency of the factors and their temporal stability is expected to be adequate. A structural
equation model will be made to show evidence of validity of the BPNS criteria by analyzing the
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predictive relationships of each of the psychological needs with respect to the intrinsic motivation for
physical activity.

2. Method

2.1. Participants

A total of 2372 people between the ages of 16 and 48 (M = 28.39; SD = 12.30) taking part in physical
activity in various sports centres in Andalusia.

In addition, a different sample from the first one participated in the present study in order to carry
out the temporal stability, which was made up of 871 persons between 17 and 51 years old (M = 27.65;
SD = 9.68). This second group completed the scale on two occasions, with a time interval of two weeks
between both data collection.

A third independent sample of 2138 people aged 16-49 was used to analyse the predictability of
the scale through a structural equation model.

The sample used was non-probabilistic incidental, depending on those sports centres and people
who had access to them.

2.2. Instruments

2.2.1. Basic Psychological Needs Scale (BPNS) towards Physical Activity

Satisfaction of basic psychological needs. The validated and adapted version of the Satisfaction of
Basic Psychological Needs Scale was used in the exercise by Sanchez and Nufiez [21] whose factors
are autonomy, competence, and relationship. The final scale comprises a total of 12 items distributed
among the three factors that make up the scale: autonomy, competence, and relationship. In order to
measure the satisfaction of novelty towards physical exercise, the items corresponding to the factor
with the same name belonging to the scale of Satisfaction of Psychological Needs towards Physical
Education classes of Trigueros, et al., [13] were adapted. This factor is made up of six items.

Frustration of psychological needs. The adapted version of the Psychological Needs Frustration
Scale was used in physical exercise (PNFS; [22]). The scale was preceded by the heading “In my PE
classes...” and consists of 12 items, distributed equally among each of the factors that make up the scale
(i.e., autonomy, competence, relationship with others). In order to measure the frustration of novelty,
the items corresponding to the factor with the same name belonging to the scale of Frustration of
Psychological Needs were adapted to the Physical Education classes of Trigueros, et al., [14]. This factor
is made up of five items.

Each of the above scales is of the Likert type, ranging from 1 (not true at all) to 7 (totally true).

2.2.2. Intrinsic Motivation

The factor with the same name from the Behaviour Regulation in Practice Questionnaire (BREQ-3)
by Gonzalez-Cutre, Sicilia and Alberto Fernandez was used [24]. The scale was headed by the
following heading, “I do physical exercise...” and the intrinsic motivation factor consisted of 4 items.
The questionnaire is of the Likert type, ranging from 0 (nothing true) to 4 (totally true).

2.3. Procedure

Some sports centres were asked to collaborate in the research, so that they could allow us to reach
the people who come to the sports centre to do physical exercise and explain to them the objective
of the study. In order to participate, it was necessary to fill out the informed consent form. When
filling in the questionnaires, we insisted on the anonymity of the answers, emphasizing that they were
being asked for their own opinions and that participation was voluntary. A member of the research
group was present while people completed the questionnaires to answer any questions they might
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have. All ethical procedures for data collection were respected, taking about 20 min to complete
the questionnaires.

2.4. Data Analysis

To analyze the psychometric properties of the BNPS towards physical exercise, a series of analyses
were carried out in order to be able to determine its validity and reliability. Firstly, two confirmatory
factor analyses (CFAs) were carried out in order to test the factor structure of the questionnaire.
Then, a multi-group analysis was performed in relation to sex and age in order to determine if the
questionnaire is understood in a similar way without age or sex being determinants. Subsequently,
the statistical-descriptive analysis and the internal consistency analysis were carried out using
Cronbach’s alpha in order to test the reliability of the instrument and a temporal stability analysis
using a test-retest. Finally, a criteria analysis was carried out through a structural equation model,
where each of the factors that make up the scale was related to the intrinsic motivation. The statistical
packages SPSS 25.0 and AMOS 22.0 (IBM, Armonk, NY, USA) were used for the data analysis.

The maximum likelihood estimation method was used along with the bootstrapping procedure
for the AFC and the path analysis. In order to accept or reject the model tested, a set of adjustment
indexes was taken into consideration [25]: Since x2 is very sensitive to sample size, x2/df was used
and values below 3 were considered acceptable; IFC (Comparative Fit Index) and IFI (Incremental
Fit Index) show a good fit with values equal to or higher 0.95; RMSEA (Root Mean Square Error of
Approximation) plus its confidence interval (CI) at 90%, and SRMR (Standardized Root Mean Square
Residual) are considered acceptable with values equal to or less than 0.06 and 0.08, respectively.

3. Results

3.1. Confirmatory Factor Analysis

The fit indices of the model tested (Figure 1) revealed the following settings: x? (532. N = 2372)
=1044.73, p < 0.001; x%/df = 1.96; CFI = 0.95; IFI = 0.95; RMSEA = 0.052 (CI 90% = 0.046-0.057);
SRMR = 0.032. Standardized regression weights ranged from 0.70 to 0.86 and were statistically
significant (p < 0.001).

Once the model was determined, a higher order model was tested (e.g., the eight first order factors
converging into two higher order factors called frustration and satisfaction). The adjustment indices of
this model are as follows (Figure 2): X2 (551. N =2372) = 958.04, p < 0.001; Xz/df =1.74; CFI = 0.96;
IFI = 0.96; RMSEA = 0.052 (CI 90% = 0.047-0.058); SRMR = 0.041. All standardized regression weights
were significant (p < 0.001), with 0.85 for frustration of competence, 0.84 for frustration of autonomy,
0.72 for frustration of relatedness, 0.81 for frustration of novelty, 0.56 for satisfaction of competence,
0.82 for satisfaction of autonomy, 0.79 for satisfaction of relatedness, and 0.78 for satisfaction of novelty.
As for the correlations between the higher order factors, they were —0.51, being statistically significant
(p < 0.001).
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Figure 1. Confirmatory factor analysis of the Basic Psychological Needs Scale (BPNS).
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Figure 2. Higher order confirmatory factor analysis of the BPNS.
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Gender and Age Invariance Analysis

A multi-group analysis was carried out in order to find out whether the factor structure of the
model is invariant with respect to gender and age. As shown in Tables 1 and 2 for the eight-factor
model, no significant differences were observed in the statistic x2 between model 1 (non-constrained
model) and model 2 (model with invariant measurement weights) and yes with respect to model 3
(invariant structural covariance models) and model 4 (invariant residual measures model). In addition,
Tables 1 and 2 show the adjustment rates for the six models compared within the higher-order
two-factor structure. Likewise, no significant differences were found between model 1 and model 2
and whether there were significant differences between model 3, model 4 (structural covariance model),
model 5 (structural invariant residuals model), and model 6 (invariant residual measures model).
The differences between models 1 and 2 constitute a minimum criterion to be able to say that the factor
structure of the questionnaire, a four-factor model and the higher order model, is invariant with respect
to gender [26].

Table 1. Multi-group Gender Invariance Analysis.

Eight-Factor Primary Order Model

Models X2 daf  x¥df Ax? Adf  CFI IFI SRMR  RMSEA (CI 90%)
Model 1 1668.77 1158  1.56 - - 0.95 0.95 0.037  0.046 (0.042-0.050)
Model 2 171552 1160  1.57 46.75 27 0.95 0.95 0.037  0.046 (0.042-0.050)

Model 3 176897 1162 1.57 100.20 ** 63 0.94 0.94 0.037 0.046 (0.042-0.050)
Model 4  1847.72 1166 1.59 178.95 *** 98 0.94 0.94 0.039 0.047 (0.043-0.051)

Higher-Order Two-Factor Model

Models X2 daf  x¥df Ax? Adf  CFI IFI SRMR  RMSEA (CI 90%)
Model 1 172087 1102  1.56 - - 0.95 0.95 0.035  0.046 (0.041-0.050)
Model2 176950 1129  1.57 48.62 27 0.95 0.95 0.035  0.046 (0.041-0.050)

Model 3 177228 1135 1.56 51.41* 33 0.95 0.95 0.035 0.046 (0.041-0.050)
Model 4 177328 1138 1.56 52.41* 36 0.95 0.95 0.036 0.046 (0.041-0.050)
Model 5 180124 1146 1.57 80.37 ** 44 0.95 0.95 0.035 0.046 (0.041-0.050)
Model 6 188746 1181 1.60 166.59 *** 79 0.94 0.94 0.037 0.046 (0.043-0.051)

Note: Comparative Fit Index (CFI); Incremental Fit Index (IFI); Root Mean Square Error of Approximation (RMSEA);
Standardized Root Mean Square Residual (SRMR); Confidence Interval CI; * p < 0.05; ** p < 0.01; *** p < 0.001.

Table 2. Multi-group Age Invariance Analysis.

Modelo de Ocho Factores de Orden Primario

Models X daf  xdf Ax? Adf  CFI IFI SRMR  RMSEA (CI 90%)
Model 1 1831.39 1064  1.72 - - 0.95 0.95 0.041  0.065 (0.060-0.070)
Model 2 1858.07 1091  1.70 26.70 27 0.95 0.95 0.043  0.064 (0.059-0.069)

Model 3 194513 1127  1.73 113.75 ** 63 0.95 0.95 0.044 0.064 (0.060-0.070)
Model 4 200150 1162 1.72 170.12 *** 98 0.94 0.94 0.047 0.065 (0.060-0.070)

Higher-Order Two-Factor Model

Models X2 daf  x¥df Ax? Adf  CFI IFI SRMR  RMSEA (CI 90%)
Model 1 1914.13 1102  1.74 - - 0.95 0.95 0.045  0.066 (0.060-0.071)
Model 2 194219 1129 1.72 28.06 27 0.95 0.95 0.045  0.065 (0.060-0.070)
Model 3 194580 1135 1.71 31.68 33 0.95 0.95 0.044  0.065 (0.060-0.069)
Model 4 195525 1138  1.72 41.12 36 0.95 0.95 0.044  0.065 (0.060-0.070)

Model 5 198948 1146 1.74 75.35 ** 44 0.94 0.94 0.044 0.066 (0.061-0.070)
Model 6 204543 1181 1.73 131.30 *** 79 0.94 0.94 0.044 0.065 (0.061-0.070)

Note: **p < 0.01; ** p < 0.001.
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3.2. Descriptive Statistics, Correlation and Reliability Analysis

In Table 3, the means, standard deviation and bivariate correlations are shown. The correlations
reflected a positive association between those factors linked to each other and a negative association
between the opposites. In addition, Table 3 shows that the internal consistency analysis reflected
Cronbach'’s alpha values greater than 0.70 [27,28] for each of the factors.

In the temporal stability analysis, intra-class correlation coefficients (ICC) and their confidence
intervals (CI) were calculated.

3.3. Criteria Validity Analysis

In order to analyze the criterion validity of the BPNS, a structural equation model was made
to analyze the predictability of the scale. The fit indices of the model tested (Figure 3) revealed
the following fit indices: X% (51. N = 2138) = 147.67, p < 0.001; )(Z/df = 2.89; IFC = 0.96; IFI = 0.96;
RMSEA = 0.051 (CI 90% = 0.049-0.061); SRMR = 0.038.
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Figure 3. Structural equation model.
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4. Discussion

The present study aims to determine the validity of the factor structure, internal consistency,
temporal stability and predictive validity of the BPNS towards physical exercise. The results have
shown that the BPNS as an instrument with adequate validity and reliability to evaluate the positive
and negative aspects of basic psychological needs towards physical exercise, also incorporating novelty.
In this way, an effective tool is available that can help researchers and professionals to understand
in greater depth the predictive effects of basic psychological needs on the adaptive and maladaptive
behaviors of people who engage in any type of physical activity [29,30].

The first CFA revealed that the factorial structure of the BPNS showed adequate adjustment rates
for the eight-factor model, showing a positive relationship between those needs with the same root
and a negative relationship between those needs with different roots. These results are similar to
various studies that have been carried out to date [10-12,14], and are in line with the postulates of the
SDT [5,8] where the reciprocity between each of the psychological needs is defended, also incorporating
the novelty, continuing the path of previous studies (e.g., Gonzalez-Cutre et al., [11]; Kashdan, and
Silvia, [31]). As for the second CFA, the factor structure of the higher-order dual model revealed
acceptable adjustment rates, showing a negative correlation between frustration and satisfaction. This
model is interesting because it supports the use of an overall value composed of the mean of the
sub-factors, which can be used by researchers to simplify models where several constructs are present.
Furthermore, its use is justified since a study by Gagné, Ryan, and Bargmann [32] suggested that needs
tend to function as a single “body” in different situations.

On the other hand, the reliability and temporal stability analyses revealed acceptable adjustment
rates for all eight subscales and higher order factors. As for the mutli-group analysis, it showed that
the structure of the eight-factor model and the higher-order model of the BPNS were invariant with
respect to gender and age. These results support the use of the questionnaire in future research where
it is intended to compare means between boys and girls as well as between different ages.

Finally, evidence of predictive validity for the scale was found through the structural equation
model. This analysis showed that each of the factors pertaining to the satisfaction of basic psychological
needs positively predicted the intrinsic motivation, while the frustration of basic psychological needs
predicted it negatively. These results are similar to previous studies where satisfaction of psychological
needs was positively related to intrinsic motivation [33,34] and frustration of psychological needs was
negatively related to intrinsic motivation [35,36]. These relationships appear to support the postulates
of SDT that the frustration of psychological needs may lead to the search for a collateral satisfaction
that compensates for this feeling of frustration by producing a series of disadaptive consequences
or inhibition that may be contrary to personal well-being, and conversely, the satisfaction of basic
psychological needs is closer to adaptive behaviors and continued participation that promote personal
well-being [37].

Despite the results achieved by this study, a number of limitations should be highlighted. In this
sense, future studies should continue to analyze the factorial structure of the questionnaire since the
creation and/or adaptation of a questionnaire is a continuous process that requires an in-depth analysis
of its functioning in different populations with equally different sociodemographic characteristics.

5. Conclusions

BPNS towards physical this scale exercise offers researchers a valid and effective tool that can
help measure people’s perceived basic psychological needs towards physical exercise. Moreover, it is
in line with the postulates of the SDT and will allow further assessment of the contextual factors
inherent to physical activity can undermine or promote psychological well-being by promoting
personal development.
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Abstract: Using self-determination theory as a framework, we aimed to study the relationships
between perceived need support and need satisfaction with self-determined motivation and
extracurricular physical activity intentions in the physical education (PE) classroom, including
sex and out-of-school sport participation as moderators. Additionally, we aimed to test whether a
need-supportive classroom environment in PE moderates these associations. Participants were 1259
students (556 males) aged between 12 to 16 years (Mage = 13.46 years; SD = 0.74) from 77 PE classes.
At the student level we found (a) need satisfaction to predict positively autonomous motivation
and negatively amotivation, and (b) autonomous motivation to predict positively and amotivation
to predict negatively intentions to undertake extracurricular physical activities. At the classroom
level, in need-supportive classes males benefit more than females in terms of increased autonomous
motivation while females benefit more than males in terms of decreased amotivation. Finally,
class-level perceived need support moderated (i.e., attenuated) the negative association between
need satisfaction and amotivation and between amotivation and intentions. These results suggest
a buffering role that a need-supportive classroom environment may have on students” motivation
and behavior.

Keywords: need support; need satisfaction; motivation; physical activity promotion

1. Introduction

Physical inactivity has been growing to alarming rates in developed countries with 81% of the
adolescents failing to meet the minimum amounts of physical activity (PA) recommended by the World
Health Organization [1]. To address this problem, experts have pointed out Physical Education (PE)
classes as a suitable context for the promotion of PA in adolescence [2]. In particular, the learning
environment of the PE classroom, the degree to which the students satisfy their needs, their quality
of motivation, and their attitudes toward PE have been highlighted as important predictors of PA
intentions [3,4]. It remains unknown however whether a positive and caring learning environment
relates to quality of motivation and extracurricular PA intentions in a similar way among both males
and females and among students who already differ in PA levels. This is an interesting research question
because we are unaware whether some students may benefit more (or less) from a need-supportive PE
environment (i.e., that allocates resources to promote basic psychological needs satisfaction).
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1.1. Self-Determination Theory

To examine which factors related to PA intentions, numerous studies have relied on
self-determination theory (SDT) [5]. According to SDT, motivation lies on a continuum that ranges
from higher to lower levels of self-determination, which refers to the degree to which behaviors
are volitionally undertaken. The highest degree of self-determination is called intrinsic motivation,
and manifests when an adolescent performs an activity out of pleasure, that is, as an end in itself.
A lesser form of self-determined motivation is identified regulation, which occurs when a person
ascribes social and personal importance in the activity he or she performs. Next, is introjected regulation,
which characterizes someone who carries out an activity to avoid feelings of guilt (that would appear
if he or she did not do so), or to accumulate feelings of pride. An even less self-determined type
is external regulation, which defines activities that people performed to get a reward or to avoid
punishments. Intrinsic motivation and identified regulation represent autonomous motivation—that
form of motivation where the person volitionally undertakes an activity. In contrast, introjected and
external regulation represent controlled motivation—that form of motivation where one acts because
of some internal or external psychological pressures. Finally, the lowest level of self-determination is
amotivation, defined by the absence of intentions to undertake a behavior either because of helplessness
or lack of interest; when amotivated, a subject does not know exactly why he or she keeps practicing.
Previous studies in PE have shown autonomous motivation to relate to positive outcomes, such as
effort, vitality, and intentions to undertake extracurricular PA, whereas controlled motivation and
amotivation have been related to negative consequences, such as boredom or unhappiness [6].

SDT argues that autonomous motivation is promoted when the basic psychological needs for
autonomy, competence, and relatedness are satisfied [5]. The need for autonomy refers to feelings of
volition and the sense that one has personal control over one’s own behaviors; the need for competence
represents a sense of being successful when dealing with a task; the need for relatedness is defined by
feelings of connection and belongingness within the social context. Several studies conducted in the
PE context have shown that who satisfied their needs report more autonomous and less controlled
motivation or amotivation [6].

We ask, what is it that makes students well satisfied in PE which in turn makes them more
autonomously motivated? The SDT claims that social context plays an important role in the promotion
of need satisfaction [5]. In this regard a PE teacher can satisfy their students’ need for autonomy,
by using specific strategies such as taking the students’ perspective, providing choices to them, and
transferring to them some responsibility in decision-making [7]. Likewise, to satisfy their students
need for competence, PE teachers should aim at optimizing students’ perception of skills through
activities that are adjusted to their level; PE teachers should also provide sufficient time to their
students to achieve the proposed goals, and deliver positive feedback to them by acknowledging
their efforts and progress [7]. Finally, to satisfy their students’ need for relatedness, PE teachers
should create learning environments that promote feelings of inclusion, integration, trust, and respect
among their students and between themselves and their students [8]. Previous studies have found
that students who perceive the learning environment of the PE class as need-supportive show greater
need satisfaction and in turn more autonomous motivation, less amotivation, and more intentions to
increase their PA levels by undertaking for instance some out-of-school sport activities [6].

In our study, we investigate whether the perceived learning environment and basic need satisfaction
relate to the quality of motivation and extracurricular PA intentions in a similar way among males and
females and among students who already differ in their PA levels. Investigating whether these relations
are similar across all students or not would help us design more effective intervention programs in the
PE class that will be especially designed for males (or females) or for those who are less active in PA.

’

1.2. The Role of Gender and PA Levels in PE

Various studies have shown that males and students who undertake some out-of-school sport
activities may be more autonomous and less amotivated to undertake extracurricular PA than females
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and students who are less physically active. For instance, males were found to report higher levels
of autonomous motivation and less amotivation than males within PE context [9-13]. Likewise,
Ntoumanis [12] found that physically active students score higher in autonomous motivation and
lower in amotivation than non-active students (but see also Viira and Koka and Shen [14,15]). Regarding
intentions to undertake extracurricular PA, no clear pattern was found as some researchers found no
gender differences [4,12], whereas some others [11] found males to score higher than females. In sum,
gender and doing out-of-school sports seem to relate to autonomous motivation and intentions to
undertake extracurricular PA.

We aimed to extend this line of research by examining whether such differences are invariant
across different PE motivational environments; that is, whether PE classroom environments attenuate
or aggravate students’ differences in autonomous motivation, amotivation, and PA intentions among
males versus females and among students who are physical active versus those who are not. We were
driven to examine this issue from some prior studies which have shown that perhaps males and
females are not equally affected by the social contexts. In his seminal work, for instance, Deci [16]
found praise to result in higher intrinsic motivation (as reflected through free-choice behavior) among
males but not among females. A similar indirect hint that the context may differentially associate
with people’s functioning comes from a few SDT-based diary studies which have shown that some
people may benefit more under certain conditions. For example, Moller, Deci, and Elliot [17] revealed
that the positive association between day-to-day positive affect and relatedness need satisfaction was
even stronger among people who in general had satisfying relationships in their lives. These findings
imply that the expected positive associations between determinants of autonomous motivation and
optimal functioning may vary, depending on certain situational or personal characteristics. Therefore,
more research is needed to uncover under what circumstances who benefits more.

1.3. The Present Research

To pursue our aims, we set up two sets of multilevel models. The first set contained types
of motivation (i.e., autonomous motivation, controlled motivation, and amotivation) as dependent
variables. In those models, we investigated the degree to which basic need satisfaction, gender and
doing out-of-school sport activities predict quality of motivation. Building on this first set of models,
the second part examined whether types of motivation (i.e., the dependent variables in the first set of
models) predict, along with gender and doing-out-of-school sport activities intentions to undertake
extracurricular PA. Moreover, in both sets of models we examined whether the PE classroom climate
would predict quality of motivations (i.e., the first set of models) and PA intentions (i.e., the second
model). More important, we examined whether PE classroom climate would moderate the relations
of need satisfaction, gender, and doing out-of-school sport activities to quality of motivation (first
set of models) or the relations between quality of motivation, gender, and doing-out-of-school sport
activities to intentions to undertake extracurricular PA (second set of models).

We formulated the following hypotheses. First, we relied on prior empirical evidence and
hypothesized that doing out-of-school sport activities, being male, and experiencing need satisfaction
would predict positively autonomous motivation and negatively controlled motivation and amotivation
(Hypothesis 1). Similarly, we hypothesized that the same predictors (i.e., sport participation status,
gender, and needs satisfaction) along with autonomous motivation would predict positively and that
controlled motivation and amotivation predict negatively intentions to undertake extracurricular
PA (Hypothesis 2). At the contextual level (i.e., classroom), we hypothesized that need-supportive
environment (as defined by the aggregate scores of students” perceptions of need support) would
explain between-class differences in autonomous motivation, controlled motivation, amotivation,
and intentions. Specifically, we expected that students who belonged to high need-supportive PE
classes would report more autonomous motivation, and intentions and less controlled motivation
and amotivation (Hypothesis 3). Finally, as we had no particular hypothesis regarding who benefits
more in a need-supportive learning environment, we tested in a more explorative fashion whether
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need-supportive learning environment would moderate (a) the relations of gender, out-of-school
sport activities status, and need satisfaction to autonomous motivation, controlled motivation,
and amotivation and (b) the relations of gender, out-of-school sport participation status and the
three types of quality of motivation to intentions to undertake extracurricular PA in the future.

2. Materials and Methods

2.1. Participants

Participants of this project were 1346 students nested into 32 randomly selected public compulsory
schools situated in the region of Extremadura (Spain). It is a representative sample for the population
of Extremadura (Mpopulation = 46,231; 95% confidence interval; margin of error = 3%). We excluded
data from classes with less than 5 students (to prevent the confounding of level-2 effects) and students
who did not fill out all study variables or showed unusual response patterns and response processes (n
= 87). The sample of this particular study was composed of 1259 students (44.2% males) aged between
12 to 16 years (M = 13.46; SD = 0.74) belonging to 100 PE classes (mean number of students per class
was 12.59). The average number of PE classes per school was 3.66.

2.2. Instruments

2.2.1. Perceived Need Support

The Questionnaire of Basic Psychological Needs Support in Physical Education [18] was used
to asses perceived autonomy, competence, and relatedness support. After reading the statement
“In Physical Education classes, my teacher ... ” the participants rated 12 items, four of which tapping
into perceived autonomy support (x = 0.77; e.g., “ ... often asks us about our preferences with respect
to the activities we carry out”), another four competence support (x = 0.71; e.g., “ ... offers us activities
based on our skill level”), and another four relatedness support (x = 0.80; e.g., “ ... promotes good
relationships between classmates at all times”). An overall score of perceived need support was
computed by averaging the 12 items (x = 0.88).

2.2.2. Need Satisfaction

Autonomy, competence, and relatedness need satisfaction were assessed using the Spanish
adaptation for PE context [19] of the Basic Psychological Needs in Exercise Scale (BPNES) [20].
This instrument has 12 items (4 items per factor) that follow the initial statement “In my PE class ... ”
and measure the satisfaction of the basic psychological needs of autonomy («x = 0.79; e.g., “ ... we
carry out exercises that are of interest to me”), competence (x = 0.80; e.g., “ ... I carry out the exercises
effectively), and relatedness (x = 0.83; e.g., “ ... my relationship with my classmates is friendly”).
An overall score of need satisfaction was computed by averaging the 12 items (« = 0.88).

2.2.3. Type of Motivation

The different types of behavioral regulations were assessed using the Questionnaire of Motivation
in Physical Education Classes (CMEF) [21]. We used 20 items of the questionnaire (4 items per
behavioral regulation) that followed the statement “I take part in this PE class ... ”, exploring: intrinsic
motivation (« = 0.83; e.g., “Because PE is fun”), identified regulation (x = 0.81; e.g., “Because I can
learn skills that could be used in other areas of my life), introjected regulation (x = 0.76; e.g., “Because
I feel bad if I am not involved in the activities), external regulation (« = 0.80; e.g., “Because I want
the teacher to think that I am a good student”), and amotivation (« = 0.66; e.g., “But I think that I'm
wasting my time with this subject”).

A confirmatory factor analysis with a five latent factor model yielded acceptable fit (x2 (160;
N =1259) =504.46, p < 0.01, CFI = 0.952, SRMR = 0.040, RMSEA = 0.041 (90% CI: 0.037-0.045)). The five
factors however failed to accurately reproduce, as expected, the simplex pattern as external regulation
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was positively related to both intrinsic motivation (r = 0.36, p < 0.01) and identified regulation (r = 0.30,
p < 0.01) and as amotivation was negatively associated with all the other four types of behavioral
regulations, including external regulation (r = —0.11, p < 0.01). Additionally, after computing a score
of autonomous motivation by averaging intrinsic motivation and identified regulation (x = 0.89)
and of controlled motivation by averaging introjected and external regulation (« = 0.85), we found
in our preliminary analyses a positive, and rather moderate, relation of controlled motivation to
perceived need support (r = 0.40, p < 0.01), need satisfaction (r = 0.48, p < 0.01), and autonomous
motivation (r = 0.52, p < 0.01). This finding suggested that controlled motivation as assessed through
the respective items may not fully capture the theorized construct. Retrospective inspection of the
controlled motivation items confirmed our suspicion as most of them tapped into introjected regulation,
but not external regulation. We therefore decided to drop controlled motivation from further analyses.

2.2.4. Extracurricular PA Intentions

To measure students’ intentions to undertake PA outside of the school curriculum, one item was
included: “In the coming years, I intend to participate in extracurricular sport/physical activity”. The
questionnaire specified that “sport participation” refferred to participating in PA or a sport on a regular
basis (at least twice a week). Previous research has implemented single-item scales effectively [3,15,22].

For all of the above questionnaires, participants expressed their level of agreement using a 5-point
Likert-type scale that ranged from 1 (strongly disagree) to 5 (strongly agree).

2.2.5. Out-of-school Sport Participation Status

Doing sports as an activity outside of school was assessed through the question: “Do you practice
any sport or physical activity outside of school?”. Students had to answer yes or no. The questionnaire
clarified that students should answer “yes” if they practiced some form of regular Sport/PA at least
twice a week.

2.3. Procedure

The present study was approved by the ethical committee of the host university and was supported
by the Spanish Professional Association of PE teachers, which enabled us to approach the participating
PE teachers. Then, the head researcher contacted the schools to explain the objectives of the study and
to request their participation. PE teachers were informed that the purpose of the study and parental
consent was also obtained for all participants before commencing the study. All participants were
treated according to the ethical guidelines of the American Psychological Association with regards
to consent, confidentiality, and anonymity of responses. The participants assented and completed
the questionnaire online in the classroom during a class hour via Google Doc, which participants
could access via a link provided by the researchers. In all cases, the classrooms were equipped with
computers with an internet connection, and each student had approximately 2530- minutes to complete
the questionnaires.

2.4. Plan of Data Analysis

Initially, descriptive statistics (means and standard deviation) and bivariate correlations between
observed variables were computed. Given the nested structure of our data (as students were nested
into classrooms, nested into PE teachers), we set up in two steps three separate three-level models.
In the first step we examined the degree to which students” autonomous motivation (Model 1) and
amotivation (Model 2) towards PE class-related activities could be explained (a) at the individual
level, by students’” need satisfaction as well as by gender, out-of-school sport participation status,
and (b) at the classroom level by the aggregate scores of perceived need support. Through the same
model we also explored whether perceived need support as some classroom characteristics would
moderate the hypothesized associations of gender, out-of-school sport participation status, and need
satisfaction to autonomous motivation and amotivation. In the second step, we examined to what
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extent intentions (Model 3) could be explained, following the same process than models 1 and 2, but
including autonomous motivation and amotivation at the individual level (and excluding students’
need satisfaction). All the analyses were conducted through HLM6 software package (version 6,
Lincolnwood, Illinois, EE. UU) [23].

At the classroom level the aggregate score of perceived need support was entered grand-centered,
whereas at the student level gender (0 = males; 1 = females) and out-of-school sport participation
status (0 = no; 1 = yes) were entered uncentered, while need satisfaction were entered group-mean
centered. Additionally, all the slopes were initially estimated as randomly varying from classroom
to classroom and were fixed, in a stepwise fashion, unless they were statistically nonsignificant. No
predictors were included at the PE teacher level because we had no particular information about the PE
teachers, because the relatively small number of the units at that level (i.e., the PE teachers) might have
jeopardized the stability of the coefficients [24], and because we opted for more parsimonious models.

3. Results

3.1. Preliminary Analyses

Descriptive statistics and zero-order correlations are presented in Table 1. As can be noticed,
females tended to report less out-of-school sport activities and less intentions to undertake such
extracurricular PA in the future; also, females reported less need satisfaction and autonomous
motivation. Perceived need support, need satisfaction, autonomous motivation as well as intentions
to undertake extracurricular PA in the future were all positively intercorrelated and they were all
negatively related to amotivation.

Table 1. Means, standard deviations, and bivariate correlations of the observed variables.

Variables 1 2 3 4 5 6 7
1. Gender (males vs. females) -
2. Out-of-school sport participation -0.27 ** -
3. Perceived need support -0.01 0.05 -
4. Need satisfaction -0.10* 020*  0.67* -
5. Autonomous motivation —0.17**  0.22** 0.59 ** 0.70 ** -
6. Amotivation 0.00 -0.12*  -031* -039* —048* -
7. Intentions to undertake extracurricular PA  -0.18**  0.36*  0.33*  053*  051* -0.31* -
M 0.56 0.69 423 4.03 422 1.71 417
SD 0.50 0.46 0.66 0.68 0.76 0.85 1.14

Note. **p < 0.01. Gender (0 = males; 1 = females) and out-of-school sport participation status (0 = no; 1 = yes) are
dummy coded. PA: physical activity

3.2. Main Analyses

3.2.1. Autonomous Motivation

Regarding the autonomous motivation model (Model 1) the results are shown in Table 2 (left
column). At the student level, need satisfaction related positively to autonomous motivation.
This finding provided some support of Hypothesis 1. In addition, gender was negatively (y1oo
=-0.12, SE = 0.04, p < 0.01) and out-of-school sport participation status was positively associated
(Y200 = 0.12, SE = 0.05, p < 0.05) to autonomous motivation. These findings, addressing reveal that,
on average, females and students who were not doing out-of-school sport activities reported lower
levels of autonomous motivation. At the classroom level, perceived need support predicted positively,
though marginally, autonomous motivation (y19 = 0.53, SE = 0.27, p = 0.05) providing thus some
support to Hypothesis 3.
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Table 2. The multilevel model predicting autonomous motivation and amotivation.

Fixed Effects Autonomous Motivation Amotivation
Coefficient (SE) Coefficient (SE)
Intercept, Yooo 4.25 (0.05) 1.81 (0.07)
Student-level predictors
Gender (males vs. females) Y100 —0.12 ** (0.04) —-0.08 (0.06)
Out-of-school sport participation status, Y200 0.12* (0.05) —-0.07 (0.06)
Need satisfaction Y300 0.70 ** (0.03) —0.42 ** (0.05)
Classroom-level predictors
Need supportive classroom Yo10 0.53% (0.27) -0.11 (0.19)
Student-level X class-level interactions
Need supportive classroom X Gender Y110 0.67 ** (0.17) 0.55% (0.29)
Need supportive classroom X Out-of-school
sport partigI;)ation status Y210 0.04 0.25) 0-14 ©0.17)
saglseégzlﬁs;fporhve classroom X Need Va0 —0.0407 0.13) 044 * 0.17)
Random effects
Intercept Toj 0.05 ** 0.01 **
Out-of-school sport participation status slope r2j 0.01* -
Need satisfaction slope r3j 0.03 ** 0.05 **
Intercept -Need supportive classroom slope ugo - 0.06 **
Gender — Need supportive slope ujg - 0.04 **
Student-level variance €jj 0.24 0.53

Note. * p < 0.05. **p < 0.01.

As said, classroom’s perceived need support was found to moderate also the relation of gender
to autonomous motivation (y119 = 0.67, SE = 0.17, p < 0.01). A test of simple slopes indicated
that gender was nonsignificant predictor of autonomous motivation in classrooms which were low
(i.e., -1 SD below the mean) in perceived need support (v100 (=1 SD below the mean in perceived need support)
= -0.08, SE = 0.08, z = —1.06, p > 0.05); instead, it was significant in classrooms which were at
average (Y100 (average perceived need supporty = —0.12, SE = 0.04, z = —2.81, p < 0.01) or high levels (i.e.,
+1 SD above the mean) in perceived need support (Y100 (+1SD above the mean in perceived need support) =
—0.16, SE = 0.07, z = —2.41, p < 0.01). This finding suggests that, other things being equal, males
benefit more from need-supportive PE classes than females when the classroom was to some extent
need-supportive. Instead, there were no differences between males and females when the classroom
was not need-supportive.

3.2.2. Amotivation

The results for amotivation (Model 2; see Table 2, right panel), indicated, in support of Hypothesis
1, that need satisfaction were negatively related to amotivation (y3p = —0.42, SE = 0.05, p < 0.01). Unlike
the model concerning autonomous motivation, however, gender and out-of-school sport participation
status did not predict amotivation. The same was true for the classroom-level predictor, perceived need
support, as it failed to predict student-level amotivation (ygip = —0.11, SE = 0.19, p > 0.05). Therefore,
unlike the model concerning autonomous motivation, class-level perceived need support as predictor
of amotivation did not provide support in Hypothesis 3.

Yet, classroom-level perceived need support was found to moderate, albeit marginally, the relation
between gender and amotivation (yj19 = 0.55, SE = 0.29, p = 0.06) and the relation between need
satisfaction and amotivation (y319 = 0.44, SE = 0.17, p < 0.05). A test of simple slopes for gender showed
that females reported less amotivation than males in classes which were high in perceived need support
(v100 (+1 SD above the mean in perceived need support) = —0.26, SE = 0.10, z = -2.75, p< 0.01). Instead, there
were no differences between males and females in amotivation in PE classes which were moderate
(Y100 (average in perceived need supporty = —0.08, SE = 0.06, z = —1.27, p > 0.05) or low in perceived need
support (Y100 [-1 SD below the mean in perceived need support] = 0.11, SE = 0.14, z = 0.82, p > 0.05). So, although
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the previous interaction between gender and need-supportive classes showed that males benefit more
than females in terms of autonomous motivation, it seems that need-supportive classes are more
beneficial for females in terms that they help them decrease their amotivation.

Concerning the moderating effect of perceived need support on the relation between need
satisfaction and amotivation, a test of simple slopes indicated that the negative relation between
need satisfaction and amotivation was stronger among students belonging to classroom which
were low in PerceiVEd need SuPPOI't (YSOO (-1 SD velow the mean in perceived need support) = _O~57r SE = O~06r
z = =9.27, p < 0.01) than among students belonging to classroom which were at average (y3go
(average in perceived need support) =-0.42, SE =0.05, z = -9.10, p< 0.01) or hlgh levels of perceived need
support (Y300 and (+1 SD above the mean in perceived need support) = —0.27, SE=0.09,z=-3.17,p <0.01).

3.2.3. Intentions to Undertake Extracurricular PA in the Future

Moving to the intentions model (Model 3), the results for this model are displayed in Table 3.
At the student level, intentions to undertake extracurricular PA in the future were, in support of
Hypothesis 2, associated positively with autonomous motivation (y3p = 0.58, SE = 0.05, p < 0.01)
and negatively with amotivation (y4 = —0.10, SE = 0.04, p < 0.01), after controlling for gender and
extracurricular practice; the latter was, positively associated with intentions (v = 0.60, SE = 0.09,
p < 0.01). There were also some gender differences in intentions (y190 = —0.16, SE = 0.07, p < 0.05)
suggesting that females, as compared to males, had less intentions to undertake extracurricular PA in
the future.

Table 3. The multilevel model predicting intentions to undertake extracurricular PA.

Intentions to Undertake Extracurricular PA
Fixed Effects urren

Coefficient (SE)
Intercept, Yooo 3.84 (0.09)
Student-level predictors
Gender (males vs. females) Y100 -0.16 * (0.07)
Out-of-school sport participation Y200 0.60 ** (0.09)
Autonomous motivation Y300 0.58 ** (0.05)
Amotivation Y400 -0.10 ** (0.04)
Classroom-level predictors
Need supportive classroom Yo10 0.73 (0.44)
Student-level X class-level interactions
Need supportive classroom X Gender Y110 -0.19 (0.44)
Need supportive classroom X out-of-school sport
participatigrpl) status ? Y210 0.24 043)
Need supportive classroom X Autonomous Motivation Y310 0.23 (0.26)
Need supportive classroom X Amotivation Y410 0.41* (0.20)
Random effects
Intercept Toj 0.20 **
Out-of-school sport participation status slope 12 0.24 **
Autonomous motivation slope r3j 0.11*
Student-level variance &ij 0.77

Note. * p < 0.05. **p < 0.05.

At the classroom level, perceived need-supportive climate failed to predict intentions (yp19 =
0.73, SE = 0.44, p > 0.05) and thus to provide support to Hypothesis 3. Yet, we found perceived
classroom-level perceived need support to moderate the relation between amotivation and intentions to
undertake extracurricular PA (yg19 = 0.41, SE = 0.20, p < 0.05). A test of simple slopes showed that the
relation between amotivation was significant, and negative, among students belonging to low (i.e., 1 SD
below the mean) or average (Y400 (—1SD below the mean in perceived need support) = —0.24,SE=10.07,z=-3.21,
p < 0.01; and Y400 (average in perceived need supporty = —0.10, SE = 0.04, z = —2.85, p < 0.01, respectively) but
not high (1 SD above the mean) need'suPPOI'ﬁVe classes (400 (+1 SD above the mean in perceived need support)
=-0.03, SE = 0.08, z = 0.49, p > 0.05). This finding suggests that high levels of class-level perceived
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need support attenuated the negative associations between amotivation and intentions to undertake
extracurricular PA. A graphical representation of this cross-level interaction is shown in Figure 1.

4,5
High (+1 SD) need support
- — - ————— .
4,0 —
Ao, —
g s T A _‘j?f:afe need support
g 3,0 Low (-1 SD) need support
2,5
2,0
Low (-1 SD) amotivation High (+1 SD) amotivation

Figure 1. The relation between amotivation and intentions to undertake extracurricular PA as a function
of class-level perceived need support.

4. Discussion

Grounded in SDT, our primary purpose of this study was to test the relation of the basic
psychological needs to motivation (i.e., autonomous motivation and amotivation) and intentions to
undertake extracurricular PA activities in the future. Through multilevel analysis we examined, next
to need satisfaction as student-level predictor, the role of perceived need support as a classroom-level
predictor of autonomous motivation and amotivation. Moreover, we tested the role of gender and
out-of-school sport participation status as potential predictors of autonomous motivation, amotivation,
and intentions.

4.1. The role of Need Satisfaction and Motivation

In this study we found that students who highly satisfied their needs for autonomy, competence,
and relatedness are more likely to engage in PE class-related activities for self-determined motives,
and that they are also less likely to feel amotivated. These findings support our hypothesis 1, and are
consistent with SDT postulates [5] and previous studies [6], which emphasize the important role of
need satisfaction in PE context. Therefore, PE teachers should allocate their resources on developing
such teaching strategies that will satisfy students” autonomy, competence, and relatedness needs.

Regarding the relation between autonomous motivation and amotivation and future intentions to
undertake extracurricular PA, our study showed, as it was hypothesized, autonomous motivation to
positively predict and amotivation to negatively predict students’ intentions to undertake extracurricular
PA in the future. These findings are consistent with previous researches [3,4,11,12], and they are also
in line with a meta-analysis based on the trans-contextual model [25] that also found a significantly
association between autonomous motivation in educational contexts on intentions to practice sport
and physical activity (§ = 0.19, p < 0.001). Overall, these results highlight the importance of PE context
(particularly motivational regulation) in promoting a physically active lifestyle.

4.2. The Importance of Class’ Perceived Need Support

At the classroom level, perceived need support positively predicted, albeit marginally, autonomous
motivation, whereas it failed to predict amotivation and intentions to undertake extracurricular PA in
the future. These findings only confirm Hypothesis 3 with respect to autonomous motivation, and
indicate that irrespective of the level of need satisfaction of each student, students who belonged to
classrooms that were rated as being need-supportive tended to report that they were autonomous
motivated. The importance of a need-supportive environment is also well-established by previous
studies. For example, Taylor and Lonsdale [26] found that autonomy support at the classroom level
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was a positive predictor of competence satisfaction, vitality, and effort. Mouratidis, Vansteenkiste,
Sideridis, and Lens [27] also reported that when students experienced a need-supportive teaching
style scored higher in interest-enjoyment and vitality than when they experienced a typical (i.e., less
need-supportive) teaching style. Regarding lack of relation between class-level need-supportive PE
class environment and amotivation, we cannot but speculate that this might be due to the relatively
low internal consistency of the scale assessing students’ amotivation and (or) to the relatively low
mean scores (i.e., floor effects) in students’ reports of amotivation (41.5% of the students were assigned
the lowest possible score—totally disagree—in amotivation).

With respect to the cross-level interaction between class-level perceived need support on the
gender-motivation relations, the results complement prior finding as they show that need-supportive
classes were especially beneficial for males in terms of increased autonomous motivation and females
in terms of decreased amotivation. These interactions denote that perhaps there might be different
routes through which males and females may benefit from a need-supportive environment. However,
given the absence of similar finding in the literature more research is needed for this issue. This seems
even more imperative because in our research we found no gender differences (i.e., no moderating
effects) in the relation between classroom-level perceived need support and intentions.

With respect to out-of-school sport participation status, we did not find classroom-level perceived
need support to moderate the relation of out-of-school sport participation status to any of the dependent
variable. This finding suggests that irrespective of whether students participated in out-of-school sport
activities or not, they equally benefited from a need-supportive learning environment.

Regarding the relation between need satisfaction and autonomous motivation, our results indicate
that this positive association tended to be weaker (although marginal) among students belonging in
need-supportive PE classes. In terms of the relation between need satisfaction and amotivation, this
was significantly less negative among students belonging to need-supportive PE classes. Furthermore,
perceived need support emerged as a moderator of the relation between amotivation and future
intentions to undertake extracurricular PA. In PE classes which were high in perceived need support,
amotivation was not related negatively to intentions; conversely, in PE classes which were low in need
support, the relation between amotivation and intentions was even more negative. Taken together,
these findings imply that a need-supportive PE class may buffer somehow the negative relations
that one should expect between amotivation and need satisfaction or intentions. Perhaps this is
because students who belong to perceived need support PE classes are less likely to become, or remain,
amotivated—at least in the short term—even when they fail to fully satisfy their needs. Likewise,
such students may still express intentions to undertake extracurricular PA in the future, irrespective
of their levels of amotivation. It should be noted however that as we found no classroom effects of
perceived need-supportive PE class environment on amotivation or intentions, our explanation here
awaits further testing. In any case, our findings imply the role that class environment may play in
students’ quality of motivation. To our knowledge, as no other research has tested the moderating
effect of perceived need support as a classroom characteristic on the relation of need satisfaction to
different types of motivation, more research is needed to examine this issue.

4.3. Gender Differences in Out-of-School Sport Participation

We also examined the role of gender and out-of-school sport participation status on autonomous
motivation and amotivation as well on intentions to undertake extracurricular PA in the future.
Regarding gender, results showed, similar to previous studies [9,11-13], that boys reported higher
scores on autonomous motivation (but not amotivation) and intentions than girls. In terms of
autonomous motivation, the results are consistent with previous studies [9-13]. Based on these
findings, PE teachers should especially focus on promoting a self-determined motivation on girls,
mainly through satisfying their basic psychological needs. For instance, PE teachers may ask them
which activities they prefer to exercise during PE class hours, or they may propose activities that are
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especially tailored to them with respect to ability-difficulty balance. Equally important, they need to
facilitate their social relationships.

In terms of amotivation and the nonsignificant differences that we found, we speculate that
although boys may have a higher self-determined motivation than girls, girls are not more amotivated
than boys. Although we were not able to include controlled motivation in our study, we speculate
that girls may not as much amotivated (i.e., are not bored, or show disinterest and dissatisfaction),
but rather they may probably get involved in PE classes for controlled reasons (e.g., to avoid bad
feelings, or because this is what they are supposed to do). If so, then PE teachers need to help
females’ students internalize their locus of causality and thus further internalize their self-determined
motives. In terms of extracurricular PA intentions, our findings were consistent with most previous
studies [4,11,12], with boys being more likely to report intentions to undertake extracurricular PA in
future. This finding is aligned also with the World Health Organization [28], which has documented
that PA levels of males are higher levels than females, suggesting that boys have more intentions to
undertake extracurricular PA than females in the following years.

Moreover, the results show that students who participated in out-of-school sport activities
reported higher scores in autonomous motivation and intentions to undertake extracurricular PA in
the future, although no differences were found in amotivation. Further researches are necessary to
clarify this issue, because some prior studies [12] revealed that physically active students scored higher
in autonomous motivation and intentions, and lower in amotivation, while other studies [15] found
that participation in organized out-of-school sports was related to intentions but not to self-determined
motivation, and other studies [14] found no differences between out-of-school sport participants and
non-participants in either intentions or self-determined motivation. Our study however, indicated
that autonomous motivation (but not amotivation) related (positively) to intentions to undertake
extracurricular PA. It seems logical to think that students who practice sport after school time (they
enjoy practicing sport) are involved in PE activities by self-determined motives, like enjoyment,
and therefore, they have more extracurricular PA intentions in the following years.

4.4. Practical Implications

This study highlights the important role of supporting autonomy, competence, and relatedness
satisfaction within PE classes. Examples of autonomy support strategies include teachers’ taking
perspective of their students’ feelings, encouraging their active participation initiative taking, providing
them choices and options, and transferring some freedom and responsibility to them when they
perform in-class tasks [7]. With the aim of promoting competence satisfaction, PE teachers can adapt
their teaching by offering tasks that are adjusted to the students’ actual level of skills (balancing
difficulty-capacity). Further, their feedback must focus on progress by providing task-focused (rather
than normative-based) feedback and by acknowledging their students” effort and improvement.
Also, PE teachers should provide sufficient time to all students to they achieve the set objectives [7].
In order to promote relatedness satisfaction, PE teacher are recommended to use a warm and positive
communication style; then need to encourage collaborative working, support and respect students’
individuality, and behave in a friendly way. Additionally, PE teacher can use an all-inclusive strategy
when groups are formed and promote role-playing or trust activities to improve all students’ feeling
of belongingness.

4.5. Limitations and Additional Future Directions

A limitation of this study is that controlled motivation was not included in the main analyses,
while the learning environment was analyzed through students” perception about whether their
teacher promoted autonomy, competence, and relatedness; so, these problems thereby using ratings
from external observers [29]. Additionally, intentions were measured through a single item. Future
studies could use broader scales in order to future intentions in more depth (i.e., sport modalities,
frequency and intensity of activities, etc.). Further, the study used a cross-sectional methodology
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and it is observational in nature, so no causal relations can be claimed. It would be interesting if
future studies employ a longitudinal design coupled with a quasi-experimental one would test the
same hypotheses across time in an intervention versus in a control (i.e., no-treatment) group. Also,
some potential cofounders like ethnicity, previous knowledge about PE or parents PA levels were not
included, and they could affect the results. Additionally, these findings were found with this particular
sample of Spanish students; so, conclusions are not applicable to all students. Lastly, future researchers
may consider adding variables of the third level (teacher motivation, teacher need support, teacher
need satisfaction, teacher burnout). In our case, this was not recommended due to the low group size
of the highest level (n = 32).

5. Conclusions

As our study indicates, need satisfaction plays a key role in students’ motivation. It seems
that irrespective of gender or investing time and effort in sports, students who fulfill their needs for
autonomy, competence, and relatedness in the PE class become more autonomous motivated (especially
among males) and less amotivated (especially among females). PE teachers should not only support
students’ needs but also pay special attention to students who do not systematically participate in
out-of-school sport activities and to females. For these groups, PE teachers need to maximize their
students’ basic psychological need satisfaction and eventually their autonomous motivation.

This study adds to the literature dealing with the interplay between PE learning environments
and students’ motivational processes and outcomes. It adds by showing that need supportive learning
environments may perhaps not have uniform effects on students” quality of motivation but may vary
depending, among other factors, on students” gender and need satisfaction. Given that a similar
differential effect of need supportive environment was found on intentions to undertake extracurricular
PA as a function of students” amotivation, the current study pinpoints the need for more research that will
try to address the question of environmental fit: “Who benefits more (and under what circumstances)”.
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Abstract: One of the main goals for physical education is to develop the students” moral and
ethical domain, where sportsmanship promotion is considered a key curricular component to tackle
the achievement of this goal. This research aims to examine the influence of sport education on
sportsmanship orientations in high school students. The participants were 148 (52.70% female;
Mage = 17.04, SDyge = 0.99) high school students who were randomized into an experimental group
(n =74), which received 16 basketball lessons under sport education conditions, and a control
group (n = 74), which received 16 basketball lessons following a traditional teaching approach.
Pre-intervention and post-intervention measures on sportsmanship orientations were collected in
both groups. A 2 (time: pre-test and post-test) x 2 (group: Sport Education and Traditional Teaching)
multivariate analysis of variance test was performed on the five sportsmanship orientations. The
results showed, for time x group interactions, the absence of significant multivariate effects in the
level of the five sportsmanship orientations among both groups at pre-test (Pillai’s trace = 0.06,
p = 0.145). At post-test, significant multivariate effects were found in the level of each sportsmanship
orientation between both groups in favor of the Sport Education group (Pillai’s trace = 0.38, p < 0.001).
Furthermore, regarding within-group pre-test to post-test differences, while there were nonsignificant
multivariate effects (Pillai’s trace = 0.03, p = 0.469) for the Traditional Teaching group; significant
multivariate effects (Pillai’s trace = 0.43, p < 0.001) were found for the Sport Education group,
showing an increase in the level of respect for social conventions, respect for rules and referees,
and full commitment and respect for opponents. There were also nonsignificant effects across
gender (inter-group analysis: Pillai’s trace = 0.08, p = 0.068; time x gender interaction: Pillai’s
trace = 0.03, p = 0.497) and after-school sports (inter-group analysis: Pillai’s trace = 0.02, p = 0.776;
time x after-school interaction: Pillai’s trace = 0.01, p = 0.981). In conclusion, sport education is an
effective pedagogical model to be taken into consideration by physical education teachers in order to
optimally promote the high school student’s moral and ethical education via the development of
sportsmanship orientations in the context of school physical education.

Keywords: moral development; ethical development; fair play; sporting behavior; instructional
models; models-based practice; skill-drill-game approaches; curriculum and instruction

1. Introduction

One of the main goals for high and middle secondary schools is to strengthen human rights as
common values of a plural society, and, consequently, to prepare students for the effective exercise
of citizenship in a democratic society [1]. On the basis of this, physical education (PE), due to its
unique features with respect to interpersonal and social interactions among students in an open space,
provides an optimal context for the development of these values [2]. To accomplish this goal, PE focuses
on the development of the students’ ethical and moral dimensions in general [3], which has been
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progressively specified in the display of sporting behaviors [4] measured through different indicators
such as sportsmanship [5-7].

One of the most commonly used theories to analyze sportsmanship is the social and psychological
view of sportsmanship outlined by Vallerand and colleagues [8,9]. According to this social and
psychological perspective, sportsmanship is operationalized along five dimensions: (a) respect for
social conventions, such as shaking hands with opponents after a match, acknowledgment of opponents’
good performance, as well as being a good winner and loser; (b) respect for rules and referees, reflecting
the player’s concern and interest for complying with sport rules and obeying the decisions adopted by
referees, even when they are not shared; (c) full commitment to one’s sport, expressing the player’s
level in terms of effort, involvement, acknowledgment of failures and attempt to improve his/her skills;
(d) respect for opponents, reflecting interest, concern and consideration toward the rival; (e) negative
approach to sport, expressing the player’s disruptive behaviors after making a mistake, as well as
his/her participation conditioned by individual awards and trophies [9]. Consistent with the theoretical
tenets proposed by Vallerand et al. [8], it is considered that players would generally behave in accord
with their relative support for these five dimensions of sportsmanship, internalized through social
interactions from the environment (i.e., coaches, peers, family, or PE teachers).

Several interventions in PE, aiming to enhance sportsmanship by means of traditional multi-activity
units, have been promising as they suggested the possibility of improving the level of sportsmanship
displayed by students. In particular, previous works reported an increase in the level of sportsmanship
through the incorporation of fair-play dilemmas [10], discussion groups [11], or problem-solving
activities [12]. Previous studies also showed to be effective when providing choice in instructional
activities, using reproductive teaching styles, and requiring students to engage in cooperative
activities [13].

At this point, sportsmanship promotion for students has currently become a predominant
component for any national PE curriculum [14]. This consideration represents a challenge for PE
teachers in the implementation of pedagogical models that can provide a response to fulfill this
curricular demand [3]. One of the most extensively used model in the context of the school PE
is sport education (SE) [15,16]. This models-based practice was designed to provide authentic,
educationally-rich sports experiences for boys and girls in the context of the school PE [16], which
makes it aligned with those more student-centered pedagogical models framed within the current
zeitgeist of curriculum and instruction theory [17].

Siedentop, Hastie, and van der Mars [16] listed six non-negotiable features (i.e., seasons, affiliation,
regular competition, culminating event, record keeping, and festivity) for SE. Particularly, students are
permanently assigned to a team throughout a whole season for learning of a specific sport or curricular
content. Teams compete during the season that begins with skills practice and team small-sided games
and progresses by means of a series of formal competitions. The season finishes with a culminating
event that is used to celebrate both individual and team achievements. As part of one team, each
student performs a specific role associated with a series of responsibilities, and the team success will
depend on the capacity of students to take the steps necessary to fulfill their roles, which can be in turn
completed through “duty role” during the regular competition phase. Finally, SE offers students a
festive experience during the culminating event and the end of the season awards celebration.

Through the implementation of these features, Siedentop [15] proposes that a student becomes
a competent, literate, and enthusiastic sportsperson. This is to say, the student becomes an expert
and competent player who understands and values sports and can distinguish between good and
bad sportive practices. Consequently, students would participate and behave in a such way so as to
converse, protect, and enhance sports cultures. Further, Siedentop [15] (p. 411) points that “SE should
be understood as a process by which sport cultures might grow and prosper as humanizing influences
for the lives of citizens”.

Previous research on SE has widely shown its instructional benefits and positive educational
implications for students in the context of the school PE [18-22]. Regarding works that have examined
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the influence of SE on sportsmanship in students, Hastie and Sharpe [23] discovered that the use of a fair
play accounting system could develop responsibility and positive social behaviors in elementary school
students. In a similar vein, Vidoni and Ward [24] informed that a SE season centered on sportsmanship
improved active participation and diminished both the waiting time in instructional activities and
off-task behaviors among middle school students. Furthermore, there was a slight enhancement in the
number of on-task behaviors between the beginning and the end of the season. Likewise, Perlman
and Karp [25] reported an increase of middle school students’ level of autonomy, competence, and
self-determined motivation after a SE season focused jointly on sportsmanship and inclusion.

On the other hand, both Ang and Penney [26] and Calderon, Martinez de Ojeda, Valverde, and
Méndez-Giménez [27] indicated that a SE season enhanced sportsmanship displayed by elementary
school students in general terms. In this same vein, Clarke and Quill [28] underlined that middle school
students learnt the rules and acceptable codes of behavior for competition such as the recognition
of success and the acceptance of defeat. Similarly, Sinelnikov and Hastie [29] discovered that a SE
season evidently enhanced sportsmanship behaviors, although there was a certain confusion with its
meaning for middle school students. More specifically, Brock and Hastie [30] reported that elementary
school students’ conception of sportsmanship changed as the season progressed. Specifically, students
initially described sportsmanship as being polite, not arguing with referees, opponents or members
of their own team, and equal participation among all members of the team. Nonetheless, when
wining became more important as the season progressed, the students perceived it as the lower-skilled
students receiving less game time in favor of those students perceived as higher-skilled. Furthermore,
Wahl, Alexander, Sinelnikov, and Cuertner-Smith [31] showed that middle school students developed a
stronger sense of sportsmanship after several consecutive SE seasons. Instead, Garcia-Lépez, Gutiérrez,
Gonzalez-Villora, and Valero-Valenzuela [32] observed that a SE season reduced the number of
antisocial and off-task behaviors in elementary school students. On the other hand, the work by
Méndez-Giménez, Ferndndez-Rio and Méndez-Alonso [33] showed that a SE season, regardless of
the use of self-made or conventional material, significantly improved the middle school students’
level of respect for social conventions, respect for rules and referees, and respect for opponents in
middle school students. Despite that this work was based on the social and psychological view for
sportsmanship proposed by Vallerand et al. [8,9], it did not take into account the measure of two of
the five orientations (i.e., full commitment and negative approach) that conceptualize sportsmanship.
Therefore, its analysis continues to be uncompleted.

In addition, it should be highlighted that the absence of a widespread agreement regarding the
conceptualization of sportsmanship [6,34] has likely hampered a solid understanding of how the
curricular scaffold of SE could influence the development of students’ sportsmanship in the context
of the school PE. Indeed, most of the studies on SE have considered the use of unclear theoretical
frameworks for the analysis of sportsmanship. This fact does not allow one to draw solid conclusions
about the real impact of the curricular scaffold of SE on the development of sportsmanship given
that its conceptualization does not only raised problems of understanding for students but it also
varied from one research to another, making it impossible its comparison. On the other hand, to date,
there has been no evidence from studies on the influence of SE on sportsmanship among high school
students. Thus, it should be considered that the students of this educational stage are characterized by
a high level of maturity, abstract thinking, responsibility or autonomy, such that their instructional
needs are different from those required by students of previous educational stages [35]. Because of
these differences, SE is thought to may have a distinct effect in high school students since the features
defining this pedagogical model seem to fit best the instructional needs of this type of student.

Therefore, the objective of this research is to examine the influence of a SE intervention program
on the five sportsmanship orientations proposed by Vallerand et al. [8,9] in a sample of high school
students in PE. Following the results found in previous studies [26,28,30,33], we hypothesized that
a SE intervention would significantly improve the level of social conventions, respect for rules and
referees, full commitment and respect for opponents, and it would significantly diminish the level of
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negative approach in high school students. Moreover, we also hypothesize that a traditional teaching
(TT) intervention would keep the same level of each one of the five sportsmanship orientations among
high school students in PE.

2. Materials and Methods

2.1. Participants and Setting

The participants were 148 high school students (70 boys and 78 girls) aged between 16 and
18 years (Mage =17.04, SDagg = 0.99) from six different PE classrooms in three public high secondary
schools located in a city in south-eastern Spain. Regarding their educational background, all students
tackled basketball as curricular content in previous academic years through skill-drill-game approaches
(also known as traditional teaching, TT); however, none of them was previously instructed under
SE conditions. With respect to extracurricular sport, 99 students (50 boys and 49 girls) claimed
to practice after-school sport, with a weekly frequency ranging from 1 to 6 days (Mpequency = 3.53,
SDfrequency = 1.28). Concerning their ethnic background, 16 (10.81%) students self-reported belonging
to ethnic minority communities.

In addition, six (four male and two female) PE in-service teachers took part in this study. All of
them claimed to have obtained Bachelors of Science in PE and Sports together with Professional Masters
of Education (post-primary PE). Additionally, they self-reported a teaching experience between 5 and
16 years (Mexperience = 11.98, SDexperience = 3.99) and, more specifically, they claimed to have implemented
both skill-drill-game approaches and SE. In this sense, all of them self-reported experience with SE of
at least two academic years. The three public schools were selected in accordance with their previous
collaboration with the research team in prior studies. These three schools share similar social, cultural,
and economic contexts and are in the same urban area.

2.2. Design and Procedure

Following previous research on SE [36-39], this study adopted a clustered randomized approach
with, a priori, a non-equivalent control group and with pre-intervention and post-intervention measures.
Due to each one of the three participating schools having already organized all their high school students
into two classrooms, it was impossible to randomize them in accordance with an independent variable
(pedagogical models). Thus, the two participating classrooms from each school were randomized
depending on the two pedagogical models considered in this study, such that a classroom was randomly
selected as an experimental or SE group, while the second classroom was consequently assigned as a
control or TT group. In this regard, a total of 74 high school students formed the experimental or SE
group, while another 74 high school students comprised the control or TT group.

On the other hand, the data collection process was conducted at the beginning and end of the
intervention program through a questionnaire measuring the current perception of sportsmanship
orientations displayed by the high school students in each time. The questionnaire administration was
carried out by the researchers, who explained to the students that their participation was voluntary
and anonymous, in addition to emphasizing the absence of valid or incorrect responses given that
only their opinion was to be known. Furthermore, the research team was available for the survey
respondents to resolve any type of doubt raised during the data collection process. The administration
of the questionnaire took place in a classroom environment with an approximate time of 15 mins.

This research was approved by the Ethics Committee on Human Research of the corresponding
University (322/CEIH/2017). In addition, the permissions of the three high secondary schools
participating and informed consent from the student’s parents or legal guardians are available.

2.3. Intervention Program

Prior to the beginning of the intervention program, the research team held three different meetings
with the three PE teachers responsible for the intervention under SE conditions in order to establish the
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objectives, contents, and instructional activities to be taught in each lesson. This same procedure was
also followed for the three PE teachers in charge of the intervention under TT conditions. The six PE
teachers unanimously agreed to select basketball as the sport to be taught.

2.3.1. Sport Education Program

The basketball SE unit included sixteen 60-min lessons, twice per week for a period of eight
weeks in the regular PE schedule. The SE season was composed of three main phases. Specifically,
the initial phase was formed by an introductory lesson and a teacher-directed practice sub-phase. In
the initial lesson, the teacher introduced the key features of SE, while a student committee, chosen
by the students and under the supervision of the teacher, created the teams. It was agreed that each
team would be composed of a balanced number of lower-, average- and higher-skilled players, a
similar number of boys and girls, and expert basketball players. Once the teams were built, the
students also designated the different roles established (main coach, physical trainer, material manager,
sports analyst and referee) to each member of their team, in addition to choosing the color of clothes,
shield and slogan as distinctive signs of each of the distinct teams created. The teacher-directed
practice sub-phase, the second and third lessons, aimed to familiarize the students with the curricular
scaffolding structure proposed for this pedagogical model and to develop technical skills and tactical
awareness of basketball.

The autonomous practice phase included the fourth to twelfth lessons and was directed by the
students. This phase aimed to develop the technical and tactical skills for which team practice and
competition were combined. The lesson was structured into (a) a 10-min warm-up led by the physical
trainer of each team; (b) a 40-min main-part lead by the main coach, in which modified and small-sided
games and a preseason tournament were conducted; and (c) a 5-min cool-down, focused on the
reflections of the group related to fair-play dilemmas, responsibility, and team goals, and stretching
exercises. Furthermore, the “duty role”, along with the fair-play accounting system, was started during
the preseason tournament and was maintained until the end of the season. Regarding the fair-play
accounting system, all the teams began the preseason tournament with 10 play-fair points. They could
score two points for winning, one for defeat and five fair-play points for each fault-free competition.
However, they could lose one point every time a determined team member violated the game rules and
three points each time the fair-play rules were broken. These rules of fair play were agreed between the
teacher and students at the beginning of this phase. On the other hand, the teacher adopted a role of
guide in this phase, more specifically, he/she met the coaches just before the beginning of each lesson
in order to tackle the problems found in the prior lesson, explaining briefly the lesson to be taught
and supporting his/her instruction and leadership. In addition, the teacher also moved around on the
basketball courts, providing each team with general feedback and informing the coach on mistakes for
him/her to provide his/her team with specific feedback.

The final phase included a regular competition sub-phase and a culminating event. In the regular
competition sub-phase—the 13th, 14th, and 15th lessons—a formal tournament among all the teams
was developed. For this end, the lesson was structured into (a) a 10-min warm-up led by the physical
trainer; (b) a 30-min main part, in which the different competitions were played; (c) a 10-min phase for
the elaboration of reports; and (d) a 5-min cool-down. In the latest lesson of the season, a culminating
event took place to decide the ranking of the teams participating and an awards ceremony was held
to reward all efforts and accomplishments made by the students, where the teacher was the master
of ceremony.

2.3.2. Traditional Teaching Program

The basketball unit was implemented under a skill-drill-game approach format, consisting of
sixteen 60-min lessons, twice per week over a period of eight weeks in regular PE schedule. The first
12 lessons focused specifically on basic technical basketball skills and its basic tactical elements. These
lessons were organized into (a) a 10-min warm-up; (b) a 40-min main part, consisting of a first phase
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with tasks centered mainly on the development of basic technical skills, a second phase centered on
modified and small-sided games among teams, and a third phase centered on competitions; and (c) a
5-min cool-down, through stretching exercises. The latest four lessons focused on competition, where
the teacher randomly formed the different teams for each of the four lessons, refereed the competitions,
and moved around on the basket courts in order to check the degree of compliance with the game rules.
Throughout all the lessons, the teacher controlled for instructional interactions, activity presentation
and structure, time management, and feedback.

2.3.3. Model Fidelity

As the PE teachers had manifested their previous experience with both pedagogical models, a brief
10-hour training course was carried out to emphasize the key features defining SE and TT, respectively.
This course relied on the guidelines outlined by Sinelnikov [40] and Calderon and Martinez de
Ojeda [41]. In addition to this training course, the three PE teachers responsible for SE were monitored
by a researcher with wide expertise in this models-based practice, while the other three PE teachers in
charge of TT were monitored by a second researcher with broad expertise in this pedagogical model.
Particularly, this monitoring included three action units: (a) analysis lesson-per-lesson throughout
the intervention program, (b) meetings just after each lesson to solve problems and doubts, and
(c) an external assessment conducted by a single observer for each group [39,42,43]. In particular,
the observation record sheet elaborated by Sinelnikov [40], and adapted by Calderon, Martinez de
Ojeda and Hastie [43] to the Spanish context, was used to verify the correct implementation of SE in
the experimental group, while the observation record sheet developed by Cuevas, Garcia-Lépez and
Serra-Olivares [39] in the Spanish context was used to confirm the adequate implementation of TT in
the control group. Both assessors also ensured the absence of mismatches between the planned and
implemented content in the two instructional conditions.

2.4. Measurements

Sportsmanship Orientations

The Spanish version [44] of the Multidimensional Sportsmanship Orientations Scale [9] was used
to measure sportsmanship orientations in PE. This instrument consists of 25 items grouped into 5 items
per factor to assess respect for social conventions (e.g., “Always shake hands after the game”), respect
for rules and referees (e.g., “Do not criticize the referee for mistakes against self”), full commitment (e.g.,
“Maximum effort in practices and games”), respect for opponents (e.g., “Refuse to take an advantage of
an injured opponent”) and negative approach (e.g., “Ridicule a less competent opponent”). Each item
is measured on a 5-point Likert-type scale, from 1 (does not correspond at all to me) to 5 (corresponds
exactly to me).

2.5. Data Analysis

The Statistical Package for Social Sciences (IBM SPSS Statistics for Mac, version 25.0; Armonk,
NY, USA) was used to analyze statistical data. Table 1 shows absolute and standardized values below
1.96 for the skewness and kurtosis coefficients [45], suggesting that the assumption of normality
cannot be rejected. Descriptive statistics (mean and standard deviation) were calculated for each
dependent variable. Additionally, descriptive statistics and the percentage of agreement, neutrality
and disagreement were also calculated for each of the 25 items. For this estimation, we considered the
points four and five as representative of agreement, the point three as a neutral value, while the points
one and two as indicative of disagreement. The Cronbach’s alpha coefficient («), which is acceptable
with values over 0.70 [46], was estimated to inspect the reliability of all dependent variables. A 2
(time: pre-test and post-test) x 2 (group: SE and TT) multivariate analysis of variance (MANOVA) test
was performed to examine the possible effect of the two instructional conditions (SE and TT) on each
dependent variable. In this analysis, gender and after-school sports were introduced as covariates.
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Prior to 2 x 2 MANOVA, there was the need to analyze the homogeneity of covariances through Box’s
test [45]. The results (Box’s M = 124.15, F [55, 68835.98] = 2.09, p < 0.001) indicated the violation of the
assumption of homogeneity of covariances, suggesting the use of Pillai’s trace as a test statistic for the
multivariate analysis [45]. Effect size was also calculated in terms of partial eta squared. According to
the criterion proposed by Field [45], a small effect size is considered to be with values as high as 0.10,
medium with values close to 0.25, and large with values equal to 0.50 or higher. The level of statistical
significance was set at p < 0.05.

Table 1. Main features for the implementation of sports education and traditional teaching.

Pedagogical

Model Duration Student’s Role Competition Phase Groups/Team
) Actf‘{e mvolv.ement inthe  Fair play accounting system Created by a selection committee
Sport 15 60-min  decision-making process Duty role team Constant throughout the season
Education lessons Autonomous fulfillment of A formal schedule of competition i

responsibilities Record keeping and publicity of results Heterogeneous, but balanced teams

Compliance with the
instructions provided by
the teacher

Created by the teacher
Changing throughout the season
Heterogeneous teams

The teacher refereed the matches
and managed the fair play

Traditional 15 60-min
Teaching lessons

3. Results

Table 2 shows Cronbach’s alpha values above 0.70 for all the dependent variables considered,
except for the negative approach dimension [46]. Overall, these findings implied an adequate level
of reliability for each sportsmanship orientation. Table 2 also displays differences in the mean score
for all the dependent variables between pre-test and post-test for both instructional conditions. More
particularly, Table 3 shows mean scores along with the percentage of agreement, neutrality, and
disagreement perceived by the students for the total of items for the SE and TT groups at pre-test
and post-test.
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A 2 x2 MANOVA test was performed to examine the effects of time (pre-test and post-test) and
group (SE and TT) on each one of the five sportsmanship orientations. Nonsignificant multivariate
effects were found either for the gender covariate (inter-group analysis: Pillai’s trace = 0.08,
F (5.00, 140.00) = 2.25, p = 0.068, r]zp = 0.07; time x gender interaction: Pillai’s trace = 0.03, F (5.00,
140.00) = 0.88, p = 0.497, i1?,= 0.03) or the after-school sport covariate (inter-group analysis: Pillai’s trace
=0.02, F (5.00, 140.00) = 0.50, p = 0.776, nzp =0.02; time x after-school interaction: Pillai’s trace = 0.01,
F (5.00, 140.00) = 0.14, p = 0.981, %, = 0.01).

With respect to time x group interactions, Table 4 shows nonsignificant multivariate effects in
the level of the five sportsmanship orientations among both groups at pre-test (Pillai’s trace = 0.06,
F (5.00, 140.00) = 1.67, p = 0.145, n?, = 0.06), indicating the homogeneity of all dependent variables at
the beginning of the intervention program between the SE and TT groups. At post-test, significant
multivariate effects (Pillai’s trace = 0.38, F (5.00, 140.00) = 16.92, p < 0.001, r]zp =0.38) were found in the
level of the five sportsmanship orientations among the two groups. There was a statistically significant
increase in the level of respect for social conventions, respect for rules and referees, full commitment,
and respect for opponents.

Table 4. Analysis of mean differences between the Sport Education and Traditional Teaching groups
(pre-test and post-test) for sportsmanship orientations.

Time Groups Variable Mdif (SE)  p-Value
Social conventions 0.17 (0.12) 0.151
Respect for rules and referees  —0.04 (0.09) 0.703
Pre-test SE-TT Full commitment —-0.13 (0.11) 0.220
Respect for opponents —0.04 (0.10) 0.674
Negative approach 0.06 (0.10) 0.578

Social conventions 0.89 (0.11) >0.001

Respect for rules and referees  0.45 (0.09) >0.001

Post-test ~ SE-TT Full commitment 0.81 (0.10) >0.001
Respect for opponents 0.39 (0.12) 0.001
Negative approach —-0.10 (0.13) 0.442

Note: SE = sport education; TT = traditional teaching; Mdif = mean difference; SE = standardized error.

In relation to within-group pre-test to post-test differences, Table 5 displays a nonsignificant
multivariate effect for the TT group (Pillai’s trace = 0.03, F (5.00, 140.00) = 0.92, p = 0.469, n, = 0.03)
in the level of the five dependent variables between pre-test and post-test. Instead, a significant
multivariate effect was found for the SE group (Pillai’s trace = 0.43, F (5.00, 140.00) = 21.10, p < 0.001,
n%p = 0.43) between pre-test and post-test. Specifically, there was a statistically significant increase in
the level of respect for social conventions, respect for rules and referees, full commitment, and respect
for opponents.

Table 5. Analysis within-group pre-test to post-test differences in sportsmanship orientation scores.

Time Group Variable Mdif (SE)  p-Value
Social conventions 0.77 (0.12)  <0.001
Respect for rules and referees  0.58 (0.10)  <0.001
Sport Education Full commitment 0.89 (0.11)  <0.001
Respect for opponents 0.44 (0.11)  <0.001
Pre-test to Post-test Negative approach 0.04 (0.11)  0.748
Social conventions 0.04 (0.12) 0.721
Respect for rules and referees  0.10 (0.10) 0.335
Traditional Teaching Full commitment 0.05 (0.11) 0.632
Respect for opponents 0.01 (0.11) 0.912
Negative approach 0.12(0.11)  0.261

Note: Mdif = mean difference; SE = standardized error.
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4. Discussion

The objective of this research was to analyze the influence of SE on the five sportsmanship
orientations outlined by Vallerand et al. [8,9] in a sample of high school students during their sports
teaching and learning process in the context of school PE. The results revealed that a SE season
significantly improved the level of respect for social conventions, respect for rules and referees, full
commitment, and respect for opponents, but not the level of negative approach displayed by high
school physical education students.

The results emerging from this work showed that a SE season significantly increased the level of
respect for social conventions among high school students, supporting one of the hypotheses raised for
this study. These findings are also consistent with the results obtained by Méndez-Giménez et al. [33],
who reported an increase in middle school students’ perception of respect for social conventions after
a SE season, regardless of the use self-made or conventional materials. Furthermore, these results
are also in line with those found by Brock and Hastie [30] to the extent that they discovered that
middle school students were polite by displaying behaviors such as shaking hands with opponents
and acknowledging opponents” good performance.

A second finding from this work revealed a significant enhancement in the level of respect for
rules and referees after a SE season in high school students. On the one hand, these results are in
contrast to the findings obtained by Brock and Hastie [30] and Wahl-Alexander et al. [31]. Both studies
discovered certain conflicts with respect to the compliance with the rules by determined teams whose
members did not exemplify fair-play behaviors given that they attributed a higher relevance to winning
as the season progressed. In this regard, Wahl-Alexander et al. [31] emphasized that the agreed nature
in the setting of the rules of the game between teacher and students could likely have propitiated some
type of breach by determined students with a higher social status. On the other hand, the findings of
this research are aligned with those obtained by Méndez-Giménez et al. [33] in the direction that they
also reported an improvement in respect for rules after a SE season.

In relation to respect for referees, the results of the present study differed from those reported by
Wahl-Alexander et al. [31] in the sense that they highlighted the existence of discrepancies with referees
for their dishonest decisions adopted during competitions by middle school students. Conversely, the
findings emerging from the current study are delineated with those obtained in previous research [29,30].
Specifically, Brock and Hastie [30], together with Sinelnikov and Hastie [29], stated that middle school
students were polite in accepting the referee’s decisions throughout the SE season. These results
referred to the increase in respect for referees would be explained by each student having adopted the
role of referee over the course of the SE season. Moreover, previous research pointed out that there
were positive responses by students in officiating tasks, as well as higher engagement towards this
role [47], given that students were worried about the serious and diligent performance of this role in
order to avoid conferring advantages to a specific team [29].

A third result derived from this research reflected that a SE season significantly enhanced full
commitment in high school students, which underpinned one of the hypotheses posed for this work.
These findings are in line with those obtained by Calderon, Martinez de Ojeda, and Hastie [48] and
Layne and Hastie [17]. A possible justification would be supported by students during the SE season
having the opportunity to experience a higher level of autonomy in their teaching and learning process,
fulfilling one of the main instructional needs demanded by students for the educational stage of high
school [35]. In this regard, each group of students had the possibility to create their own warm-up
session and to develop the instructional activities at their own pace, which probably led to an increase
in students’ intrinsic desire to actively participate in PE class [39,42].

In this same vein, autonomy-supporting environments characterizing SE [49,50] facilitate students
taking the initiative to engage actively in the different activities developed during the season and, in
turn, displaying their ability to successfully complete each task raised. In addition to the increase in
the amount of student commitment [17,48], previous research has also indicated gains in the quality of
this commitment [42]. In other words, the student’s commitment evolved from a commitment initially
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based on external contingencies (e.g., to achieve the approval of all members of the team) to one
based on the identification of the benefits associated with this pedagogical model (e.g., cooperation,
workgroup, or autonomy) [42].

The fourth finding of this study showed a significant gain in the high school students’ level of
respect for opponents, supporting one of the hypotheses of the present work. The results are consistent
with the results obtained by Méndez-Giménez et al. [33] and Brock and Hastie [30] in the sense that
both studies discovered that the students helped other classmates and were friendly with each of them.
This fact may be explained by the curricular scaffold of SE promoting a task-involving climate [51] that
mainly favors both personal effort and learning and mastery of new skills, contributing to improving
the level of cohesion and relationship among students, regardless of whether they are opponents
or teammates [38,42]. This would be possible because the success perceived by students in a SE
season rests on their personal progress and self-referred evaluation criteria instead of focusing on
the comparison of the student’s capacity with the remaining classmates [42,51]. Furthermore, these
personal achievements are markedly highlighted in the culminating event by means of the awards
ceremony and the festival atmosphere that involves the season under SE conditions [15].

The fifth result did not endorse one of the hypotheses proposed for the present research since there
were nonsignificant changes in the level of negative approach after a SE season for high school students.
Conversely, there was a slight increase that did not reach the level of statistical significance, making
us suggest that the competitive aspects of the SE season could likely have a more marked nuance for
certain students, encouraging them to develop determined negative social behaviors [15,32]. Possibly
the curricular scaffold of SE partly generated these negative social behaviors, given that the inequality
between boys and girls could be accentuated due to boys assuming a higher profile than girls in the
most decisive moments of the season through the completion of a greater number of responsibilities
and the desire to take the roles perceived as the most important ones [52].

However, it should be noted that the five orientations proposed by Vallerand [8,9] are
inter-correlated, as they attempt to conceptualize sportsmanship. In this regard, respect for social
conventions, respect for rules and referees, full commitment, and respect for opponents would
refer to good sportive practices in the sense that all of them represent behaviors related to shaking
hands with opponents after a competition, acknowledging both their good performance and the own
failures, displaying interest and concern for the opponents, as well as, complying with the rules and
obeying the decisions adopted by referees. In contrast to these good sportive behaviors, there would
also be bad sportive practices such as disruptive behaviors after a failure or participation based on
obtaining some type of award, reflecting the concept proposed for negative approach. Additionally,
it should be emphasized that the relationships among the five sportsmanship orientations are not
orthogonal in its nature; this is to say, the increase in the level of a specific sportsmanship orientation
(e.g., respect for rules and referees) would not necessarily mean a gain in a second sportsmanship
orientation (e.g., respect for social conventions) or a decrease in a third sportsmanship orientation
(e.g., negative approach). Thus, the curricular scaffold of SE has fostered the social and interpersonal
interactions between teacher and students, promoting the process of internalization of those good
sportive practices (i.e., respect for social conventions, respect for rules and referees, full commitment,
or respect for opponents) in high school students, making them behave throughout the season in
accordance with their relative support for the five sportsmanship orientations [8,9]. Nonetheless, it
should be emphasized that the use of a fair play accounting system could imply that the high school
students adopted any good sportive practice to serve their own needs. In other words, the students
could follow the goal of their compliance not only to “do the right thing” based on moral and ethical
principles, but also to do what they had to do to win, which was to obtain a large number of fair
play points. In this sense, the role of the fair play accounting system needs to be deeply examined in
future studies.

Despite the results obtained, this research has presented a series of limitations that should be
considered. Firstly, the use of an intentional sampling method leads us to cautiously interpret the
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findings, making it necessary for new studies to confirm or discuss the results emerging from this
research. Secondly, the external assessment was carried out by a single researcher in each group in
accordance with the guidelines proposed in previous studies to ensure the fidelity of both pedagogical
models [39,42,43]. Nonetheless, this could compromise the verification of the correct implementation
of the key features defining both pedagogical models. In this way, the use of at least two external
researchers is recommended to allow one to estimate the degree of agreement between external
assessors with respect to the observed actions. Thirdly, the results referring to the negative approach
dimension should be circumspectly interpreted due to its marginal Cronbach’s alpha value obtained in
this study, which has been previously detected [44,53]. Fourthly, this work considered basketball as
the curricular content to be taught, despite that the participating students had already addressed it in
previous educational levels. Thus, future studies are needed to use new curricular contents for students
in order to examine more accurately the effect of SE on sportsmanship orientations in high school
students. Fifthly, this study was developed in the educational stage of high school; therefore, future
studies are required to analyze the effect of SE on the five sportsmanship orientations described by
Vallerand et al. [8,9] in students from other educational stages (e.g., elementary school, middle school,
or higher education). Sixthly, this research has only examined the impact of SE at the beginning and
the end of the intervention program, not analyzing the target-dependent variables in each of the three
main phases described for SE. Thus, future works should take into account this consideration in order
to deeply study in which moment of the season the students internalize each of the five sportsmanship
orientations proposed by Vallerand et al. [8,9].

5. Conclusions

The results of this research reflect the significant improvement of four of the five sportsmanship
orientations (i.e., respect for social conventions, respect for rules and referees, full commitment, and
respect for opponents) outlined by Vallerand et al. [8,9] after a SE season. These results would imply
that SE may be considered as an optimal pedagogical model to be used by PE teachers in order to fulfill
high school curricular demands with respect to sportsmanship promotion as an essential part of student
moral and ethical development [14]. Likewise, PE teachers should take into consideration the use of SE
as a pedagogical model with the capacity to develop in high school students the skills needed to value
sports and discern between good and bad sportive practices through the development of sportsmanship
with the ultimate goal to conserve, protect, and enhance sports cultures, and, consequently, to educate
students as citizens to take active part in a plural and democratic society [1,14].
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Abstract: The objective of this research was to determine the differences in autonomy in both basic
activities of daily life in instrumental activities of daily life, as well as functional capacity, fragility and
risk of falls between an active group and a sedentary group. The individual associations of functional
capacity, fragility and risk of falls were also analyzed, with autonomy in basic activities of daily living
and in instrumental activities of daily living in the active group. In this cross-sectional investigation,
139 people from Huelva between 65 and 87 years of age were evaluated (Mean (M) = 73.1; standard
deviation (SD) = 5.86); 100 were women and 39 men. The active and sedentary group were composed
of 69 and 70 elderly people, respectively. The active group carried out a physical activity program.
Among the results, a significant effect was seen in the multivariate contrast of the study variables,
V' =0.24, F (5,137) = 8.58, and p < 0.001; while in the linear regressions in the active group, the Vivifrail
with the Barthel Index (A Adj. R? = 0.15) and with the Lawton and Brody Scale (A Adj. R?2=0.22)
were used. In conclusion, the active group presented better values in all the variables evaluated
in comparison to the sedentary group, establishing statistically significant differences. In addition,
in the active group, it has been found that functional capacity is a significant predictive variable
of autonomy in instrumental activities of daily living (22%), while fragility and the risk of falls are
significant predictors of autonomy in activities of basic daily life (15%).

Keywords: older people; quality of life; exercise; prevention; falls

1. Introduction

Currently, the ageing demographic plays a large role in developed societies [1] and are becoming
a highly relevant social and political challenge [2]. This demographic change has occurred due to
a decrease in birth rate and in mortality and in morbidity, and an increase in life expectancy [3].

In Europe, the latest Eurostat data places the population over 65 as 19.7% of the total population.
It is expected that by 2050, this will reach 30%. There is also significant feminization of old age, as
there are double the number of women compared to men at 85 years of age.

According to the National Statistical Institute mortality tables, the life expectancy at birth of
Spanish women is 87.7 years, and that of men is 80.4 years (the highest in Europe) [3,4].

Given the importance and social impact that this continuous increase of older people in Spain is
having, this population group is being studied to better understand the ageing process and guarantee
the health and quality of life of older people [5-7].

Ageing involves changing and acquiring knowledge and experiences that need adaptation and
development at a personal and social level [1]. In this process, there are changes that worsen the state of
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health and physical fitness, causing a deterioration of organic functions such as physical, psychological
and social functionality [1,8,9]. Ageing is not determined just by biological factors, but also by
psychological, social and ecological factors, so whether this ageing is effective will depend on the ability
of each person to adapt to the changes that occur, since this adaptation is a protective factor in the face
of physical, mental and emotional decline [1,10].

The key is not just to age in any old way, but to do so in the best state of health by following
a healthy lifestyle and participating in multiple activities [1,11]. Health is defined as the complete state
of physical, mental and social well-being, not merely as the absence of disease—this is the fundamental
basis for a population’s quality of life [12]. Healthy ageing looks beyond physical health; it tries to
get older people motivated, to be satisfied with their life, to carry out physical activity and to have
a relationship with their family and the environment [10].

Despite this, multiple health problems and diseases that affect older people are linked to
a sedentary lifestyle, which is a worrying factor since a large proportion of older people are inactive.
Inactivity is the fourth highest risk factor for mortality [13,14]. A sedentary lifestyle in old age
increases the deterioration of muscular function [15] and the risk of suffering cardiovascular, metabolic,
respiratory and degenerative diseases [7]. All this substantiates the great importance of reducing
the sedentary nature of the lifestyle of older people, with the intention of reducing health problems,
diseases, functional deterioration and dependency [7,16].

The intervention in ageing should be aimed at promoting personal growth and development by
facilitating environments that prevent physical, psychological and social deterioration [17]. Therefore,
it is essential to create a new mentality about ageing and to involve older people in society.
The promotion of active ageing is necessary to produce health benefits through physical activity
for this community [1].

Regarding physical activity, it is a very useful tool for achieving successful ageing, as well as
for preventing adverse effects of ageing, such as the risk of mortality, many diseases, and functional
and cognitive impairment. This is due to the fact that it intervenes in the bio-psycho-social factors of
older people, with the purpose of ageing with greater functional autonomy and better integration into
society [7,18,19].

In short, older people guided through active ageing through physical activity not only improve
their physical condition, but also improve their quality of life as they get older, reinforcing their
physical, psychological and social well-being [7,19].

1.1. Autonomy and Functional Capacity in Older People

The demographic aging of the Spanish population, according to WHO data and coinciding with
global and European data, is the main cause of the increase in older people with functional dependency.
Therefore, the government and public institutions have developed social, health and economic policies
with the intention of preventing dependency and promoting the autonomy of older people. Specifically,
an active ageing policy based on physical and leisure activity is being implemented, including relevant
factors for achieving personal autonomy and reducing functional dependency in old age [19].

This decrease in functional independence in older people may be due to deterioration of muscle
strength and mass, balance and cardiovascular endurance [15].

The assessment of functionality and degree of dependency allows older people to prepare specific
plans for their self-care and to boost their motivation, with the aim of producing independence and
autonomy in their daily lives [16]. For this reason, the health of older people should not be estimated
based only on the presence or absence of disease, but rather according to functionality [20].

In relation to the activities of daily living, carrying them out is fundamental to the conservation of
the physical, mental and social capacities of older people [21]. On the one hand, the Barthel Index
(ADL) [22] focus on self-care and mobility, giving older people autonomy and independence to live
without needing help from other people. On the other hand, Instrumental Activities of Daily Living
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Scale (IADL) [23] requires greater personal autonomy, and the ability to make decisions and solve
problems that may arise in everyday life [24].

Consequently, regular physical activity should be promoted to preserve functionality and
performance in the activities of daily living of older people [7]. Many investigations have shown
the benefits of strength training to the autonomy of older people. Strength training is a very important
factor in avoiding sarcopenia, optimizing functional capacity, and favoring the performance of
the activities of daily living [25]. In addition, the improvement of lower body strength is of great
importance for older people, since it provides them with balance and security when performing
the ADL [26].

As for the physical exercise programs, those of the multi-component type where strength,
resistance, balance and gait training are combined, are the most effective interventions to improve
functional capacity and independence in performing the ADL in older people [27]. In addition, if these
exercise programs are carried out systematically, there is an increase in strength, flexibility, aerobic
capacity and balance in older people, contributing to the maintenance and improvement of their
functional capacity [28].

1.2. Frailty and Risk of Falls in Older People

In the ageing process, frailty develops in older people, increasing the risk of adverse events such as
functional impairment, dependency and falling [6,29]. Frailty in older people is considered a biological
condition in which there is a poor response by several physiological systems to maintaining homeostasis
after a stressful event [30]. As for falls, these can have physical and psychological consequences in older
people, such as a fear of falling again, difficulties in walking, decreased functional capacity, needing
help in performing the IADL, anxiety and depression [31].

Walking speed is a valid tool for predicting frailty in older people, which can show significant
differences between healthy and frail older people since it is a variable that affects both falls and
functional and cognitive deterioration [32,33]. Also, the timed up and go test is an important predictor
of the risk of falls in older people [34].

Numerous investigations have proven the positive effects of physical activity on reducing adverse
events caused by frailty in older people [29], since physical exercise produces improvements in strength,
balance, autonomy and safety, in addition to reducing functional decline, illnesses, risk of falls,
sarcopenia and disability [6,15,35]. The results of the study conducted by Marias et al. [36] revealed
that performing a physical activity of moderate to vigorous intensity is related to a greater decrease
in frailty in older people when compared to the performance of a physical activity of low intensity or
a sedentary lifestyle.

Multicomponent physical exercise programs are effective interventions for health and physical
condition improvement in frail older people, delaying adverse events such as the risk of falls and
functional impairment [15,27]. Along the same line, programs focused on strength and balance work
are very effective in improving functional independence and preventing falls in older people [36].
In effect, training programs can lead to functional autonomy and the maintenance of strength and
flexibility, key factors that contribute to the decrease in the risk of falls [33].

Therefore, the objectives of this study have been established based on this theoretical framework:
(1) determine the differences in autonomy in the ADL and the IADL, functional capacity, frailty and risk
of falls among the active group and the sedentary group in the sample, and (2) analyze the individual
associations of functional capacity, frailty and risk of falls with autonomy in the ADL the IJADL
in the active group.

2. Methods

The research carried out was transversal and a descriptive and correlational design was used.
The study variables were autonomy in the ADL, autonomy in the ITADL, functional capacity, frailty
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and the risk of falls. The analysis variables were being in the experimental group (active) or the control
group (sedentary).

2.1. Sample

The sampling was non-probabilistic but used for convenience. A total of 139 older people
participated in this study, aged between 65 and 87 years (M = 73.1; standard deviation (SD) = 5.86).
Of these, 100 were women (71.94%) and 39 were men (28.06%). The active group consisted of 69 older
people (49.6%), and the sedentary group consistect of 70 (50.4%).

The sample came from four associations of older people based in social centers located in areas
with a medium to low socio-economic level in the city of Huelva. The older people in the active group
participated in a physical activity program launched by the collaboration between the City Council
and the University of Huelva, while the older people in the sedentary group carried out other types of
activities in these social centers. They have been classified as sedentary through the questionnaires
applied in the comprehensive geriatric assessment notebook that includes the (International Physical
Activity Questionnaire (IPAQ,) but this was not the main objective of this study.

In this work, the following criteria were established as inclusion criteria for delimitation of
the population: older people between 65 and 90 years of age who perform some type of activity
in the aforementioned social centers. If they attended the physical activity program, then they belonged
to the experimental group (active), and if they performed any other type of activity, they were part of
the control group (sedentary).

It should be noted that throughout the process of data collection and gathering, the current
ethical and legal standards for research with human beings and for data protection were followed.
The study was carried out in collaboration with the city of Huelva. They were responsible for compiling
the mandatory documentation to participate in physical activity programs. The documents required
were: medical certificate that enables the elderly to perform physical activity and informed consent
with the research data.

2.2. Instruments

The instrument used to assess the autonomy in the ADL of the older people is the Barthel Index
in Spanish [37], which was adapted from the original Barthel Index [21]. This scale assesses the ability
to perform 10 basic activities of daily living on a dependent or independent basis: self-feeding,
moving from a chair to a bed and back, personal hygiene and grooming, toilet hygiene, bathing and
showering, transferring, going up and down stairs, dressing, and maintaining bowel and urinary
control. Its score ranges between 0 (completely dependent) and 100 (completely independent) and
the response categories range between two and four alternatives with five-point intervals depending
on the time taken to complete it and the need for help in carrying it out. The lower the score, the greater
the dependency, and the higher the score, the greater the independence. The psychometric properties
of this scale show reliability and validity. For internal consistency, the Cronbach’s alpha coefficient was
0.965. For the interpretation of the Barthel Index, the results are grouped into the categories proposed
by Shah, Vanclay and Cooper [38]: total dependency (0-20), severe dependency (21-60), moderate
dependency (61-90), low dependency (91-99) and independence (100).

To assess the autonomy in the IADL of older people, the Spanish version of the Lawton IADL
Scale [39] was used, which was adapted from the original Instrumental Activities of Daily Living
Scale [22]. This scale consists of 8 items: the ability to use the telephone, to shop, to prepare food, to
look after the home, to wash clothes, to use means of transport, to be responsible for medication, and to
manage economic matters. The answers to each item can be 0 (dependent) or 1 (independent). The final
score is the sum of the value of all the responses, ranging from 0 (maximum dependency) to 8 (total
independence). The psychometric properties of this scale show reliability and validity. For internal
consistency, the Cronbach’s alpha coefficient was 0.854.
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The Vivifrail instrument [15] was used to evaluate the functional capacity, frailty and risk of
falls of older people. The Vivifrail consists of the Short Physical Performance Battery Test (SPPB)
and the Fall Risk Test: Timed Up and Go and Walking Speed Test (6 m). The SPPB test to determine
the level of frailty is a composite of the following three separate measures: balance test (one foot next
to the other, semi-tandem position and tandem position); walking speed test (4 m) and getting up from
a chair. The psychometric properties of this scale show reliability and validity. For internal consistency,
the Cronbach’s alpha coefficient was 0.767.

2.3. Process

First, the relevant permits were obtained from the City Council and the University of Huelva
for the study to be carried out. Then, after being given the information sheet on the project, titled
“Intergenerational programme of physical activity and improvement of health-related quality of life:
university training and social transfer”, the older people of the Social Centers who wanted to participate
had to sign an informed consent form.

Later, a battery of instruments was submitted for evaluation, where socio-demographic, clinical
and psycho-social measures were collected. After completing these questionnaires, they were checked
to make sure that they were properly filled in. Finally, in the following weeks, the Vivifrail instrument
was passed to the study sample to assess their functional capacity, frailty and risk of falls.

2.4. Statistical Analysis

First, a descriptive analysis was performed to compare the study variables between the active
group and the sedentary group from the sample. The Chi square test (x*) was used to analyze
the homogeneity of the groups based on belonging to the active group or the sedentary group, and to
confirm that the active group and the sedentary group were matched for gender, which was statistically
insignificant (p = 0.006). Then, a multivariate analysis of variance (MANOVA) was performed
to compare the mean scores of the active group and the sedentary group for the study variables.
The MANOVA allows dependent variables to be correlated; it is better able to detect differences
between groups than an ANOVA. Third, several analyses were performed to assess the association of
the study variables in the active group. Pearson correlations were made from these variables, and also
from gender to identify their roles as potential confounders, but since there was no correlation, it was
not used. Then, to determine the relationship between the predictive factors of the Barthel Index and
the Lawton and Brody Scale for the active group, linear regressions were performed. The level of
significance was set at p < 0.05. The statistical package SPSS Statistics 21.0 (IBM, University of Chicago,
USA) for Windows was used to build the database and perform the subsequent statistical analysis.

3. Results

Table 1 shows the descriptive results for the qualitative variables of the study according to whether
they belong to the active group or the sedentary group. In all of them, statistically significant differences
were found.

A MANOVA was applied to determine if there were differences in the study variables between
the active group and the sedentary group. A significant effect was found after multivariate contrast was
performed: V =0.24, F (5,137) = 8.58, p < 0.001. Table 2 shows that gender did not have a statistically
significant effect: x> = 7.72, p = 0.006. In addition, older people belonging to the active group had
better values for all the variables than those in the sedentary group, producing statistically significant
differences for each of them, of practically zero size (d < 0.3). Specifically, in the Barthel Index:
F (1,137) = 12.96, p < 0.001; in the Lawton and Brody Scale: F (1, 137) = 14.94, p < 0.001; in the SPPB: F
(1,137) =30.19, p < 0.001; in the 6-m Timed Walk: F (1, 137) = 24.15, p < 0.001; and in the Timed Up and
Go Test: F (1,137) = 25.54, p < 0.001.
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Table 1. Qualitative descriptive variable results of the study.

Instruments Dimensions Active,n (%)  Sedentary, n (%)
Independence 65 (56.5%) 50 (43.5%)
Low Dependence 1(33.3%) 2 (66.7%)
Barthel Index Moderate Dependence 3 (20%) 12 (80%)
Severe Dependence 0 2 (100%)
Total Dependence 0 4 (100%)
Minimun Limitation 52 (65%) 28 (35%)
SPPB Slight Limitation 15 (35.7%) 27 (64.3%)
Moderate Limitation 2 (18.2%) 9 (81.8%)
Severe Limitation 0 6 (100%)
Normal 47 (67.1%) 23 (32.9%)
. Fragility 15 (34.1%) 29 (65.9%)
6-m Timed Walk Test  yrp ity Problems and Falls 5 (29.4%) 12 (70.6%)
Adverse Events and Falls 2 (25%) 6 (75%)
Normal 58 (62.4%) 35 (37.6%)
Timed Up and Go Test Fragility 11 (26.2%) 31 (73.8%)
High Risk of Falls 0 4 (100%)

Barthel Index: x?(4) = 13.683; p = 0.008. SPPB: x%(3) = 21.077; p < 0.001. 6-m Timed Walk Test: x*(3) = 17.559;
p =0.001. Timed Up and Go Test: ¥?(2) = 19.206; p < 0.001. Risk of falls: ¥?(1) = 15.196; p < 0.001. SPPB: Short
Physical Performance Battery Test.

Table 2. Multivariate analysis of the variance of the study variables based on belonging to the active or
sedentary group.

Variable Active Sedentary P Size of the Effect
Sex, n (%)
Women 57 (82.6) 43 (61.4) 0.006
Men 12 (17.4) 27 (38.6)
Barthel Index 104.06 (3.67)  93.07 (25.08)  <0.001 0.098
Lawton and Brody 7.77(052)  6.87(1.86)  <0.001 0.086
Scale
Vivifrail
SPPB 1041 (1.61)  8.26(2.83)  <0.001 0.181
6-m Timed Walk Test ~ 1.15(0.26)  0.93(0.26)  <0.001 0.15
Timed Up and Go Test 8.5 (1.96) 1132 (4.2)  <0.001 0.157

Mean (standard deviation) of quantitative variables are presented as shown. p-values are based on MANOVA
(quantitative variables) or x? (categorical variable). The effect size is based on Cohen’s d. SPPB: Short Physical
Performance Battery Test.

Table 3 shows the correlations between gender values, the Barthel Index, the Lawton and Brody
Scale, the SPPB, the 6-m Timed Walk and the Timed Up and Go Test for the active group. Gender is not
correlated with the other variables. The Barthel Index correlates significantly with the Lawton and
Brody Scale (p < 0.01), the SPPB (p < 0.01) and the Timed Up and Go Test (p < 0.01). While the Lawton
and Brody Scale has a significant correlation with the SPPB (p < 0.01), the 6-m Timed Walk (p < 0.01) and
the Timed Up and Go Test (p < 0.01). For its part, the SPPB correlates significantly with the 6-m Timed
Walk (p < 0.01) and the Timed Up and Go Test (p < 0.01). Finally, the 6-m Timed Walk has a significant

correlation with the Timed Up and Go Test (p < 0.01).
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Table 3. Pearson’s correlations between sex, Barthel Index, Lawton and Brody Scale, SPPB, 6-m Timed
Walk Test and Timed Up and Go test in the active group.

A B C D E F
Sex (A) 1 —-0.119 —0.058 —-0.017 -0.11 0.09
Barthel Index (B) 1 0.309 ** 0.339 ** 0.212 —-0.378 **
Lawton and Brody . = -
Scale (C) 1 0.466 0.390 0.414
SPPB (D) 1 0.678**  —0.539 **
6-m Timed Walk "
Test (E) 1 —-0.637
Timed Up and Go 1
Test (F)

** The correlation is significant at the 0.01 level (bilateral).

Table 4 shows the linear regressions between the Vivifrail, the Barthel Index and the Lawton and
Brody Scale in the active group. This analysis allows the frailty and risk of falls variables measured
in the Timed Up and Go Test to be identified as significant predictors of autonomy in the ADL, measured
by the Barthel Index as 15% (A Adj. R? = 0.15). It was also found that the functional capacity variable
measured in the SPPB is a significant predictor of autonomy in the IADL, measured by the Lawton and
Brody Scale as 22% (A Adj. R? = 0.22).

Table 4. Linear regression between the predictive factors of the Barthel Index and Lawton and Brody
Scale in the active group.

b DT p P
Barthel Index
SPPB 0.66 0.35 0.29 0.06
6-m Timed Walk Test -3.02 2.39 -0.21 0.21
Timed Up and Go Test ~ —0.67 0.28 —-0.36 0.02
Lawton and Brody

Scale
SPPB 0.11 0.05 0.33 0.03
6-m Timed Walk Test 0.05 0.33 0.03 0.87
Timed Up and Go Test ~ —0.06 0.04 -0.22 0.13

F (3) =5.04; p = 0.003. F (3) = 7.41; p < 0.001. SPPB: Short Physical Performance Battery Test.

4. Discussion

In this study, the influence of physical activity on improving functional capacity and autonomy
in the ADL and the IADL has been shown, as well as its influence on reducing the frailty and
risk of falls for the older people in the sample. When comparing the two intervention groups,
statistically significant differences were found: older people in the active group have better values for
all the variables evaluated compared to those in the sedentary group. This may be because physical
activity produces an improvement in physical condition and functional capacity, as well as a lower risk
of suffering from health problems and multiple diseases due to a sedentary lifestyle [7].

Another relevant finding is that, in the active group, it was found that functional capacity is
a significant predictive variable of autonomy in the IADL by 22%, while frailty and the risk of falls
are significant predictors of autonomy in the ADL by 15%. In addition, all variables have significant
correlations with each other, except for the Barthel Index values and the values for the 6-m Timed Walk.

First, considering the functional capacity of this study’s sample, older people in the active group
have a higher value than those in the sedentary group since regular physical activity is an effective tool
for preserving the functional motor capacity of older people, thanks to having a healthy lifestyle [7].
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Along the same lines, we find other studies, such as that carried out in [40], which show
that the experimental group (who carried out a physical exercise program for 20 weeks) had
an improvement in functional autonomy in the post-test compared to the pre-test values for the same
group, and compared to the values for the control group, highlighting that strength training improves
the functional autonomy of older people by encouraging the performance of everyday life activities.
Similarly, in the study by Rodriguez-Berzal and Aguado [41], older people carried out a training
program for eight weeks, with a frequency of two 25 min sessions per week, using exercises similar to
the basic activities of daily living with one’s own body weight, resulting in an increase in functional
capacity due to a significant improvement in lower body strength and balance. In contrast, in the study
by Feij6 et al. [42], no statistically significant differences were found between the active and sedentary
groups of older people for the functional and walking tests, although this could be due to not having
controlled for the intensity of the physical activity performed by the active group.

To recap the functional capacity, on the one hand, for this study’s sample’s active group, 75.4%
had a minimal functional limitation, 21.7% had a low limitation, 2.9% had a moderate limitation
and none had a serious limitation. On the other hand, for the sedentary group, 40% had a minimal
functional limitation, 38.6% had a low limitation, 12.9% had a moderate limitation and 8.6% had
a serious limitation. These data show that older people who do physical activity are less likely to
have functional limitations, while those who are sedentary or inactive are more likely to suffer from
this type of limitation. Similarly, in the study by Velasco et al. [8] (2015), more than 50% of older
people in the sample had sufficient functional capacity (that is, total independence or low dependency).
In contrast, 35% of older people had a significant functional deficit.

Secondly, with respect to carrying out activities of daily living, older people belonging to the active
group showed greater autonomy than older people in the sedentary group. These data agree with those
of the study carried out by De Dios and Martinez [43], where, after an intervention program based on
walking, statistically significant differences were found in the performance of the ADL (p = 0.007) and
by the improvement of the functional independence of the sample’s older people. Therefore, it can
be assumed that carrying out physical activity promotes autonomy when performing these types of
everyday activities [7,25], which are essential to maintaining the physical, mental and social capacities
of older people [23]. Following the idea of Cerri [19], one should start working with older people
with the assumption that the older person considered dependent has not lost their autonomy and that
they need help to obtain it, since autonomy changes over time and with context through interactions
with others.

In this study, a statistically significant correlation has been established between the Barthel Index
and the Lawton and Brody Scale, as in the study carried out by Franco [10], since both instruments
assess autonomy in the performance of the activities of daily living. Likewise, in the study by Marinés
et al. [44], when linking both variables, it was found that among older people who performed the ADL
independently, there was a significant percentage that required assistance to perform the IADL.

When analyzing the autonomy in the ADL for this study’s sample, on the one hand, in the active
group, 94.2% were independent, 1.4% had a low dependency, 4.3% had a moderate dependency and
nobody had a severe or total dependency. On the other hand, in the sedentary group, 71.4% were
independent, 2.9% had a low dependency, 17.1% had a moderate dependency, 2.9% had a severe
dependency and 5.7% were totally dependent. This greater proportion of autonomy in the ADL of
the active group may be due to participation in the physical activity program, given that they are
the most effective interventions to promote the performance of the ADL in older people [27].

Recent research has also analyzed the sample based on its autonomy in performing the ADL.
In the study by Cérdoba et al. [11], the results reveal that 40.9% of the older people in the sample were
independent in all the ADL, 19.7% were independent in all but one or two, and that there was no older
person with dependency in all. In the study by Franco [10], after the analysis of the Barthel Index,
it was found that 30% of the sample had severe dependency, 40% had moderate dependency and
the rest had low dependency in the performance of the ADL. However in the study by Quintero and
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Cerquera [20], high levels of independence were found in the performance of the ADL (specifically
62% of the sample of older people).

As for gender, it was not shown to be an influential variable for the functional capacity of
the sample of this study, as there was a greater proportion of women than men. However, in many
studies, gender has had an influence on the functional capacity of older people. In the study by
Leirés-Rodriguez et al. [45], gender was a predictor of the functional limitations of the study sample,
since men had a lower functional limitation than women for walking, climbing stairs, stooping and
carrying a weight. On the other hand, in the study by Lozano et al. [46], for the most severe state of
functional dependency, men had more limitations than women. Despite this, the women in the sample
were more likely to go from a low to a moderate or severe functional dependency, while men were more
likely to go from a low or severe functional dependency to no dependency. The results of the study
conducted by Laguado et al. [16] show that, for the older people in the sample, low dependency
predominates in males and independence predominates in females.

As for age, it also did not show a significant correlation with functional capacity, since it was
not possible to establish age groups due to the differences in subjects that would have existed in each
of these groups. However, the relationship between functional dependency increasing with age has
been shown in a large fraction of research. In that by Leirés-Rodriguez et al. [45], it was shown
that women had greater functional limitations from 75 years of age and men from 85 years of age.
In Franco’s study [10], it was shown that the increase in functional dependency occurred after 80 years
of age. This relationship was also significant in the study by Silva et al. [31], showing that functional
independence is lost as age goes up.

Third, the results for frailty show that older people in the active group had lower frailty than
those in the sedentary group. This implies that low physical activity is a factor related to frailty in older
people [47], and that carrying out moderate to vigorous physical activity is a very effective resource for
reducing the adverse effects that frailty causes [36] by producing an improvement in strength, balance,
autonomy, and a reduction in sarcopenia and the risk of falls in older people [6]. Similar results were
obtained in the study by De Dios and Martinez [43], where older people who performed the intervention
focused on walking reduced their frailty, obtaining a significant improvement in balance, coordination,
stability, agility and walking speed.

For falls, older people in the active group of this study have a lower risk than older people
in the sedentary group. Therefore, it has been verified that interventions focused on performing
physical exercise are linked to a lower risk of falls in older people [48,49]. Similarly, in the study by
Vidarte et al. [28], older people who performed an exercise program based on strength work, flexibility
and walking activities (experimental group) obtained statistically significant improvements in balance
(p < 0.001) compared to the control group, which resulted in a reduction in the risk of falls.

In this study’s sample, older people in the active group had a 10.1% risk of falling; this rose
to 38.6% in the sedentary group. In another study, the frequency of falls in the total sample was
35.6%, a significantly high value [34]. In the study by Silva et al. [31], the fraction of falls was 33.3%,
and the majority of these were among women between 60 and 79 years old.

In this study, in the active group, a significant correlation was found between having a lower risk
of falls and autonomy in the performance of both the IADL and the ADL. These data are consistent
with the study by Kulzer-Homann et al. [34], in which older people who had difficulty performing at
least one IADL were 78% more likely to fall than those who had no difficulty, while those who had
difficulty in at least one ADL are 36% more likely to fall; that is, it was noted that not performing
an ADL did not present a significant increase in the risk of falling, while not performing an IADL did
significantly increase this risk.

In this case, age and gender were also not shown to be predictors of falls in this study, as in the study
by Silva et al. [31], where no significant relationships were found between older people who had a fall
and both analysis variables. In contrast, in the study by Kulzer-Homann et al. [34], it was shown that
people 80 years old and older were 46% more likely to fall than those who were between 60 and 79 years
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old. In addition, women were 55% more likely to fall than men, although this could be because women
have a longer life expectancy than men, although greater disability.

In short, it is absolutely necessary to achieve a culture which integrates active ageing, which must
come with a change of mentality and attitude of the entire population to involve older people in all areas
of society and to avoid their social exclusion [1]. It is also very important to end the sedentary lifestyle
and promote the practice of systematic physical activity and healthy lifestyles in older people in order
to improve their health and quality of life, as well as to prevent all kinds of adverse events and diseases
that are produced [11,43,50,51].

In future studies, it would be advisable to use a quasi-experimental design in which measurements
are made before (pre-test) and after (post-test) the intervention, in order to determine if the physical
activity program is really the cause of the statistically significant differences found in the variables
assessed in the experimental group (active) and the control group (sedentary). In addition,
since an intentional non-probabilistic sampling was used, it was not possible to take into account
either age or gender when analyzing the various variables, as there was a greater fraction of women
than men, and different age groups could not be used. Therefore, in future research, the sample
should be composed while taking into account both variables so that there is uniformity among them,
and they could thus be used as analysis variables in the study. Also, a probabilistic sampling technique
should be used and the sample size increased so that the results obtained could be extrapolated to
the general population.

5. Conclusions

In this study, older people in the active group have better values for all the variables assessed
compared to the sedentary group, showing statistically significant differences. Consequently, it has
been possible to verify the influence of physical activity on improving functional capacity, increasing
autonomy in performing the ADL and the IADL, and reducing frailty and risk of a fall in the older
people in the sample. Further, in the active group, it was found that functional capacity is a significant
predictive variable of autonomy in the IADL by 22%, while frailty and the risk of falls are significant
predictors of autonomy in the ADL by 15%.
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Abstract: The study of declarative and procedural knowledge makes it possible to ascertain what
cognitive processes are like during motor learning. This study aimed to compare, according to the
methodology, gender and experience (football practise), and the levels of declarative and procedural
knowledge after the implementation of two intervention programmes on school football including one
based on the tactics learning and the other on the technique learning. A total of 41 students in the 5th
year of primary education from a state school from Spain, distributed in two class groups, participated
in the study. Each class group participated in a different intervention programme. The sample
of subjects was equal (tactical programme (1 = 20) and technical programme (1 = 21)). A panel
of 13 experts validated both programmes. Levels of knowledge were measured using the Tactical
Knowledge Assessment test in football. A descriptive analysis was performed to characterise the
sample. Moreover, a t-test for independent samples, a t-test for related samples, and a 2 x 2 ANOVA
(analysis of variance) were performed to compare the levels of knowledge between the pre-test
and the post-test, according to the methodology, gender, and experience of the students. Results
indicate that both intervention programmes induced higher levels of declarative and procedural
knowledge in the post-test. Similarly, there were no significant differences with regard to the applied
methodology. This fact is due to the heterogeneous character of the class groups with gender and
experience showing effects on the levels of knowledge. The boys possessed greater experience and a
higher level of knowledge compared to the girls.

Keywords: tactical games approach; direct instruction; gender; experience; physical education

1. Introduction

The teaching of invasion sports in primary education should be oriented toward educational
objectives. Within this wide group of sports, football is the collaboration-opposition sport, which is
most commonly taught in the school context in Spain [1]. Thus, the importance that football demands
socially and at school leads to analysing the teaching-learning processes involved [2].

The physical education teaching approach must be in learning and, therefore, how sports are
taught in physical education is as important as its content [3]. The teaching of invasion sports has
traditionally focused on the technical element, leaving the tactical element to one side [4]. This implies
the existence of deficits in the teaching-learning process regarding cognitive structures [5]. Following
this line of thought, several studies have analysed the Student-Centered Approaches (SCAs) or
tactics and the Teacher-Centered Approaches (TCAs) or technique, with the idea of contrasting which
teaching methodologies induce higher levels of technical-tactical knowledge with significant differences
being observed in the variables related to understanding the game like declarative knowledge or
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decision-making in favour of the SCAs [6,7]. Within the SCAs, the Tactical Games Approach (TGA)
method stands out, and, within the TCAs, the Direct Instruction (DI) method is the most common [8].

The TGA method gives students the opportunity to learn through the real game.
The teacher generates the learning through questions and interrogative feedback while encouraging
decision-making. On the other hand, in the DI method, the students participate in technical components
or drills. The teacher gives direct information to the students including prescriptive feedback, and
they execute according to the guidelines given [9,10]. The TGA method is more successful than the
DI method because it bases its learning on small-sided games. The students play with modified
rules, fewer students, in tight spaces, etc., which improves tactical understanding when making
decisions [11]. The DI method causes little learning progression because the students participate in
isolated and descontextualized tasks of the real game [12]. For all these reasons, the TGA method is
more appropriate for teaching invasion sports in physical education classes.

In the school context, several studies compare methodologies in different aspects like learning [7,13],
and external and internal load [14], after the implementation of two different intervention programmes
for basketball, with one based on a traditional methodology (Direct Instruction in Basketball) and
another on an alternative methodology (Tactical Game in Basketball). There is also another study on
teaching methodologies after the implementation of intervention programmes for football [15].

MacPhail et al. [11] highlight the importance of teaching technical-tactical aspects in invasion
sports from the SCAs, based on integrating and total teaching, rather than TCAs, centered on teaching
technical skills. Perceptive and cognitive factors take on greater importance in SCAs given their
influence on decision-making and the transfer of learning [16]. Light et al. [17] point out that SCAs
improve the ability to game, increase students’ motivation, and provide positive affective learning
experiences. Similarly, the teachers are the ones in charge of designing play tasks, which help the
learners to develop knowledge and give them the opportunity to acquire interrelated technical-tactical
aspects [18].

The students make decisions during sports practice thanks to the structures of prior knowledge
that they possess and their ability to process new information [19,20]. In the same way, the students
possess a great capacity to acquire knowledge at an early age [18]. Moreno et al. [21] indicate two
types of knowledge: declarative and procedural. On the one hand, declarative knowledge refers to
theoretical information that includes both technical-tactical aspects and rules. On the other hand,
procedural knowledge refers to (tactical) decisions made in concrete game situations. Chatzipanteli
et al. [9] indicate that students must have adequate declarative knowledge to improve procedural
knowledge. Declarative knowledge must be conducted prior to problem solving and decision-making.

The level of the students’ knowledge and their ability to make decisions are fundamental factors
for effective sports practice [22]. Tactical knowledge will favour the development of decision-making
skills during sports practice [23]. Similarly, an adequate base of prior knowledge together with different
factors such as experience or formal instruction will help the students make game decisions in a more
efficient manner [24]. Williams et al. [25] and Garcia et al. [26] indicate that declarative and procedural
knowledge are acquired through sports practice, differentiating the expert students from the novices
in the structured memory, which they acquire with the practice of sport and the specific knowledge
that they possess. For this reason, different studies conclude that the levels of knowledge and the
experience of the students are intimately linked with students with more experience presenting higher
levels of knowledge [27-29].

Regarding gender, both in the context of sports training and of the school, boys are associated with
sports that involve physical contact, strength, and aggressiveness: football, basketball, handball, etc.
On the other hand, girls are associated with sports related to rhythm and beauty such as gymnastics,
figure skating, dance, etc. [30,31]. In spite of studying gender with respect to different variables,
especially psychological ones [32,33], the research on differences in sports learning according to gender
are scarce [34].
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In general terms, experience (sport practice) and gender are two mediating variables that can
explain the differences in the levels of declarative and procedural knowledge recorded in physical
education classes regardless of the teaching method applied by the teacher. In the Serra-Olivares [34]
study, boys recorded higher levels of declarative and procedural knowledge than girls. In addition, the
students with the most experience also recorded better results. This same author indicates that more
studies are needed to analyze the relationships between experience, knowledge, skill, and gender in
school sports.

The scientific literature includes research on the declarative and procedural knowledge of young
students, after being taught football, in the school context [34-36] and in the context of sports
training [18,25,37]. Research on football tends to study elite players [38]. In addition, many interviews,
videos, questionnaires, and written tests are used as tools to evaluate the knowledge of learners in
football [39].

Studying declarative and procedural knowledge makes it possible to ascertain students’ cognitive
processes [2]. This knowledge is of great importance in the teaching-learning process of an invasion
sport such as football [39]. The literature does not include studies, which, as well as analysing
declarative and procedural knowledge, take into account the gender and level of experience of the
students. The teaching of football in the Spanish educational system is common since it is necessary to
study the influence exerted by the experience of the out-of-school activity in the school context. Thus,
the purpose of this study was to compare, according to the teaching method, gender and experience
(football practise), the declarative and procedural knowledge acquired by two groups of students from
the 5th year of a state school in Spain after the implementation of two intervention programmes on
school football. Each intervention programme was based on a different method, TGA and DI, and each
programme was applied in a different class group.

2. Materials and Methods

2.1. Design

A quasi-experimental longitudinal design was used with a pre-test and a post-test [40] to determine
if there were differences in the level of declarative and procedural knowledge after the implementation
of two intervention programmes on school football.

2.2. Sample

A total of 41 students, aged 10 or 11 years (Age: 10.63 + 0.488 years), from the 5th year of primary
education from a state school in the west-central region of Spain, participated in the study. They were
divided into two class groups depending on the intervention programme applied. The distribution
by gender in each class in the Spanish state system is mixed and heterogeneous, and it is organized
by the school’s academic authorities. The implementation of the programmes to the groups was
random. The students from the 5th year group A participated in the Tactical Games Approach Soccer
(TGAS), and the students from the 5th year group B in the Direct Instruction Soccer (DIS) intervention
programme. To be able to take part in the study, it was necessary for the parents or legal guardians to
sign their informed consent. Moreover, this study was included in the school’s curricular project.

The students had no previous contact with the invasion sport of football in their physical education
classes, although 15% of the students who participated in the TGAS intervention programme and 42.9%
of those who participated in the DIS intervention programme practised football as an out-of-school
activity (or as sports training) 4 hours per week, which was divided into 3 hours training and a
one-hour official match. All these students were boys. None of the girls from either group practised
football as an out-of-school activity. Moreover, 40% of the students who participated in the TGAS
programme and 71.43% of the students who participated in the DIS programme were boys.

This heterogeneous character of the class groups regarding level of practise and gender was
conditioned by the random distribution of the students, according to the Spanish educational system,
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which does not segregate students according to gender. The groups were not modified to maintain the
ecological validity of the study.
The characteristics of the students participating in the study are shown in Table 1.

Table 1. Characteristics of the students participating in the study.

Gender Experience (Football Practice)
Methodology and Class Group Boy Girl Yes No
n % n % n % n %
TGAS (5 A) 8 40.00 12 60.00 3 15.00 17 85.00
DIS (5 B) 15 71.43 6 28.57 9 42.90 12 57.10

Note: TGAS: Tactical Games Approach Soccer. DIS: Direct Instruction Soccer.

2.3. Variables

Three independent variables were determined: i) the TGAS (based on the TGA method) and the
DIS (based on the DI method) intervention programmes were designed in a similar manner, but were
based on different methodologies. Both intervention programmes were similar (p > 0.05) with a high
degree of association in different variables, in terms of: the number of tasks, the number of sessions, the
phases of play, the specific contents, and the didactic objectives. Differences were identified in the rest
of the studied variables due to the particularities of each teaching methodology, i.e., game situation,
teaching means, level of opposition, degree of opposition, density of the task, competitive load, and
cognitive implication (p < 0.05) [41]. The TGAS and DIS programmes were validated by a panel of 13
judicial experts (Aiken’s V > 0.69, « = 0.97). To be considered as an expert judge, they had to meet a
series of criteria: having a Doctoral degree, being a Higher Education faculty member in the area of
sport pedagogy and/or invasion sports, possessing the highest federative certification level (level III) in
invasion sports, having 10 years of experience or more as an invasion sports coach, or having authored
publications on sport pedagogy and/or teaching methods [42], ii) the gender of the students, and iii)
the practice of football as an out-of-school activity, that is the experience of the students in football.

The TGAS and DIS programmes present optimal levels of validity and reliability. Thus, both are
considered valid and reliable for the teaching of football in the school context as well as for analysing
the level of learning attained by the students after their implementation [42].

The dependent variable for the study was the levels of declarative and procedural knowledge [21]
acquired by the students after the implementation of the intervention programmes. Both types of
knowledge are related to the attack phase in football.

2.4. Instruments

The declarative and procedural knowledge of the studied students was analysed using the Tactical
Knowledge Assessment test in Football (TCTOF by its Spanish acronym). This instrument is a written
multiple-choice test divided into two parts. The first part is in written form and evaluates declarative
knowledge (“to know what, and why to do it”) and the second part written with representative
figures of a game situation to evaluate procedural knowledge (“to know how and when to do it”) [39].
The TCTOF is linked to the action principles of invasion sports [43].

Table 2 shows the indicators evaluated by the TCTOF for declarative and procedural
knowledge [39].

Using consensual agreement [44], it was decided to eliminate nine of the 36 items aimed
at evaluating declarative knowledge and one of the 16 items aimed at evaluating procedural
knowledge since they presented greater complexity with regard to the educational stage of the
participating students.
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Lastly, the data collected using the TCTOF were exported to the SPSS 21.0 statistical program
(IBM Corp. Released 2012. IBM SPSS Statistics for Windows, Version 21., IBM Corp, Armonk, NY,
USA) for their later descriptive and inferential analysis.

Table 2. Indicators evaluated by the TCTOF.

Declarative Knowledge

Individual technical-tactical elements in football, related to action principles for attack.
Individual technical-tactical elements in football, not related to action principles for attack.
Group technical-tactical elements in football.

Action principles for attack in invasion games and sports.

Procedural Knowledge

e  Individual technical-tactical elements in situations of maintaining possession of the ball in football.
e Individual technical-tactical elements in situations of advancing towards the opponent’s goal in football.
e  Individual technical-tactical elements in situations of scoring a goal in football.

Note: TCTOF: Tactical Knowledge Assessment test in football.

2.5. Procedure

First, despite the fact that the study did not require invasive measures to obtain the data, the
University Bioethics Committee was asked for its approval (Ref. 09/2018). Then authorisation was
requested from the school and the physical education teachers. Once authorisation was obtained, the
parents or legal guardians of the students were asked for their informed consent by signing a document
that was in accordance with the ethical guidelines of the Declaration of Helsinki and Organic Law
15/1999 of 13th December on the Protection of Personal Information (LOPD) (BOE 14 December 1999).
Similarly, the study was approved by the school council within the school curriculum.

After obtaining the necessary authorisations, an initial evaluation was conducted, including the
pre-test, in which the students completed the TCTOF. This evaluation also included for the study
purposes the following information: i) the school year (5A or 5B), ii) age in years, iii) years of football
practice (1, 2, 3, 4, or more than 5), and iv) football practice in the out-of-school context (Yes or No).

After that, the TGAS and DIS programmes were implemented, with one to each class group for 11
sessions, including sessions of the 3 x 3 games of the pre-test and post-test. The teaching progressed
based on the difficulty of the tasks. The teacher’s communications were also adapted to the type of
feedback characteristic for each methodology [41].

Lastly, after the application of the intervention programmes, there was a final evaluation, which is
the post-test, when the students again completed the TCTOF.

The pre-test and post-test assessments lasted 55 minutes each, and each time, the principal
investigator explained the TCTOF, so that it was completely clear how it had to be filled out.

Figure 1, which was designed by Garcia-Ceberino et al. [15], summarizes the structure of the
TGAS and DIS intervention programmes.
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Intervention programme TGAS (tactical method) DIS (technical method)
Feedback Interrogative (students answer Descriptive / Prescriptive (teacher
questions and make decisions) gives guidelines and students execute)
Teaching tasks Reduced games, with opponents and Exercises (first, technical skills are
- modified rules (decision making) teach. Then, they join the game)
Pre-test Game phase: mixed / Objective: analyze initial learning / Content: 3x3 game (attack and g
defense game situations) :
B
Session 1 Game phase: attack / Objective: Pass and control the ball / Content: Pass-control o
B
s Game phase: attack / Objectives: 1) progress with the controlled ball, and ii) protect the ball = &
Session 2 : b " i = i &
from the opponent / Content: ball control (progression and/or protection) A
Sesicna Game phase: attack / Objective: progress by passing the ball with teammates / Content: §
progression with support 2
e o . - °
Sessionid Game phase: attack / Objective: dribble the opponent on the run / Content: dribbling on the = &
run §
z
g Game phase: attack / Objective: progress to shoot at goal / Content: progression to shootat | &
Session 5 il ®
= a
oae s o
. Game phase: attack / Objective: shoot at the goal after dribbling on the opponent / Content: = €
Session 6 ety L= = =
dribbling to shoot at goal g
i Game phase: attack / Objective: review the contents of attack / Content: review of attack ‘;
Session 7 g
contents g
. Game phase: defense / Objectives: i) anticipate the ball, and ii) prevent the advance of the a
Session 8 Py Kalie s . N - C a
opponent or shooting / Content: interception (passes between opponents, shot or approach) o
3 Game phase: defense / Objectives: 1) anticipate the ball, and ii) prevent the advance of the ?
Session 9 ‘hooti e g . W TP

opponent or shooting / Content: interception (passes between opponents, shot or approach) g
Pos-test Game phase: mixed / Objective: analyze the final learning / Content: 3x3 game (attack and 2
defense game situations) E_
&

Figure 1. Structure of the TGAS and DIS intervention programmes. Note: TGAS: Tactical Games
Approach Soccer. DIS: Direct Instruction Soccer.

2.6. Statistical Analyses

Firstly, the tests of assumption of criteria were conducted to identify the characteristics of the
study data [45]. The Shapiro-Wilks and Levene tests showed that the study variables fulfilled the
assumption of normality, so that mathematical parametric models could be used to test the hypothesis.

A descriptive analysis was then performed to ascertain the participants’ characteristics according
to gender and experience in football. Then, a t-test for independent samples was performed to compare
the level of declarative and procedural knowledge between both class groups (pre-test). Similarly,
a t-test for independent samples was conducted to contrast the level of declarative and procedural
knowledge resulting from the implementation of both intervention programmes (post-test) [45].

A t-test for related samples was also performed to contrast the level of declarative and procedural
knowledge acquired by the students in each class group after the implementation of the intervention
programmes (post-test) with respect to their initial level (pre-test) [45].

Lastly, to determine the effect that gender and experience in football had in the study in both
methodologies on the level of declarative and procedural knowledge acquired by the students after
the implementation of the intervention programmes (post-test), a 2 x 2 ANOVA for repeated measures
was performed [45], using gender and experience as co-variables.

Figure 2 presents the statistical tests used to compare the declarative and procedural knowledge
in the pre-test and post-test, according to the methodology, gender, and football experience.
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'L::. . t-test for related samples g
g Pre-test TGAS Post-test TGAS g,,
5 £

I | |

) B

t-test for related samples H
Pre-test DIS Post-test DIS £
g
Effects of gender and football
experience: 2x2 ANOVA for repeated
measures

Figure 2. Statistical tests used to compare the declarative and procedural knowledge in the pre-test
and post-test. Note: TGAS: Tactical Games Approach Soccer. DIS: Direct Instruction Soccer.

The effect size of the statistical analyses was determined using Cohen’s d (dconen) and partial eta
squared (n2) [46,47].

3. Results

The descriptive results for each intervention programme according to gender and experience in
football are presented in Table 3. The boys who participated in each programme presented higher
levels of declarative and procedural knowledge in the pre-test and post-test compared to the girls.
Similarly, the students from both groups who practised football as an out-of-school activity presented
higher levels of declarative and procedural knowledge in the pre-test and post-test.

Table 3. Descriptive results of the pre-test and post-test according to gender and football experience.

Programme Knowledge Gender Pre-test M + SD Post-test M + SD Pre-Post
TGAS (5 A) Declarati Boy 45.83 £ 9.69 5231 + 16.01 -6.48
eclarative Girl 36.11 +9.75 41.05 + 14.08 —4.94
Procedural Boy 3417 + 16.11 441741591 -10.00
rocedura Girl 30.00 + 14.35 28.33 + 8.59 1.67
Knowledge Experience Pre-test M + SD Post-test M + SD Pre-Post
Declarati Yes 4938 £2.14 65.43 + 5.66 -16.05
eclarative No 38.34 +10.71 42,05 +13.98 -3.71
Procedural Yes 48.89 + 16.78 60.00 + 6.67 -11.11
rocedura No 28.63 + 12.64 30.20 + 9.46 -1.57
Programme Knowledge Gender Pre-test M + SD Post-test M + SD Pre-Post
DIS (5 B) Declarati Boy 51.11 +9.10 57.04 + 14.47 -5.93
eclarative Girl 37.04 +17.37 4321 + 14.57 —6.17
Procedural Boy 39.55 + 10.83 48.89 +21.48 -9.34
rocedura Girl 2222 +8.07 24.44 £9.11 —222
Knowledge Experience Pre-test M + SD Post-test M + SD Pre-Post
Declarati Yes 50.62 + 8.69 57.20 + 16.57 -6.58
eclarative No 4444 +15.71 50.00 + 14.60 -5.56
Procedural Yes 42,96 + 11.60 56.30 + 23.12 -13.34
rocedura No 28.33 +9.90 31.11 + 13.13 278

Note: M: Mean. SD: Standard Deviation. TGAS: Tactical Games Approach Soccer. DIS: Direct Instruction Soccer.

Table 4 compares the level of declarative and procedural knowledge between both class groups
in the pre-test and post-test. It shows that the students who participated in the DIS programme
presented higher levels of initial declarative and procedural knowledge (pre-test) than the students
who participated in the TGAS programme. However, these differences were not statistically significant
(p > 0.05) with an intermediate effect size (0.500-0.799) in the level of declarative knowledge and
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small (0.200-0.499) in the level of procedural knowledge. After the implementation of the intervention
programmes (post-test), the students who participated in the DIS programme continued to show
higher levels of declarative and procedural knowledge than the students who participated in the TGAS
programme. However, the differences were not statistically significant (p > 0.05) and showed a small
effect size (0.200-0.499).

Table 4. Level of declarative and procedural knowledge between both class groups in the pre-test
and post-test.

Test Knowledge Programme n M+ SD t df 4 deohen
Declarative bIS 21 47.09 £ 13.26 1.882 39 0.067 0.588

Pre-test TGAS 20 40.00 + 10.65
Procedural DIS 2 34.60 £ 12.76 0.681 39 0.500 0.213

TGAS 20 31.67 + 14.81
Test Knowledge Programme n M=+ SD t df 14 deohen
Declarative b1s 21 53.09 £ 15.51 1.553 39 0.129 0.485

Post-test TGAS 20 45.55 + 15.53
Procedural bIS 21 4190 £21.72 1.258 39 0.216 0.393

TGAS 20 34.67 +14.12

Note: M: Mean. SD: Standard Deviation. df: degrees of freedom. TGAS: Tactical Games Approach Soccer. DIS:
Direct Instruction Soccer. * p < 0.05.

The level of declarative and procedural knowledge acquired by the students in each class group,
after the implementation of the two intervention programmes (post-test), is shown in Table 5. It can be
seen that both class groups present higher levels of declarative and procedural knowledge with regard
to their initial level (pre-test). There were significant differences (p < 0.05) with a small effect size
(0.200-0.499) in the level of declarative and procedural knowledge between the pre-test and post-test of
the class group that participated in the DIS programme. However, there were no significant differences
(p > 0.05) and with a small effect size (0.200-0.499) in the level of declarative and procedural knowledge
between the pre-test and the post-test of the class group that participated in the TGAS programme.

Table 5. Level of declarative and procedural knowledge acquired in each class group (pre-test/post-test).

Programme Knowledge n M+ SD t df 4 deohen
Declarative pre-test 21 47.09 +13.26

DIS Declarative post-test 21 53.09 + 15.51 —2.274 20 0.034* 0411
Procedural pre-test 21 34.60 + 12.76

Procedural post-test 21 41.90 +21.72 —2.368 20 0.028* 0.339
Declarative pre-test 20 40.00 + 10.65

. -1.899 19 0.073 0.401
TGAS Declarative post-test 20 45.56 + 15.53
Procedural pre-test 20 31.67 +14.81

Procedural post-test 20 34.67 +14.12 -1.013 1 0.324 0.207

Note: M: Mean. SD: Standard Deviation. df: degrees of freedom. TGAS: Tactical Games Approach Soccer. DIS:
Direct Instruction Soccer. * p < 0.05.

Table 6 presents the effect that gender and experience in football have in the two methodologies
studied on the level of declarative and procedural knowledge acquired by the students. Regarding
gender, it can be seen that there were no significant differences (p > 0.05) and, with a small effect
size (0.010-0.059), in declarative knowledge and no effect (0.000-0.009) in procedural knowledge,
according to the methodology used. However, there were significant differences (p < 0.05) with a large
effect size (>0.140) in both types of knowledge, according to the gender, so that this variable affects
the levels of declarative and procedural knowledge acquired by both class groups. Similarly, with
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respect to the students” experience in football, we can see that there were no significant differences
either (p > 0.05) and, with a small effect size (0.010-0.059) in declarative knowledge and no effect
(0.000-0.009) in procedural knowledge, according to the methodology used. However, there were
significant differences (p < 0.05) and, with an intermediate effect (0.060-0.139), in declarative and a
large effect (>0.140) in procedural knowledge in the experience variable, so that practising football in
an out-of-school context also affects the levels of declarative and procedural knowledge acquired by
both class groups.

Table 6. Effect of the methodologies on gender and experience in football.

Knowledge Variable df Quadratic M F 14 n2
Intersection 1 32236.844 131.589  0.000 * 0.776
Declarative Gender 1 2671.214 10.904  0.002 * 0.223
Methodology 1 225.811 0.922 0.343 0.024
Gender
Intersection 1 26126.118 77.448  0.000 * 0.671
Procedural Gender 1 4163.195 12.341  0.001* 0.245
Methodology 1 2.010 0.006 0.939 0.006
Intersection 1 20135.160 73.660  0.000 * 0.660
Declarative Experience 1 1593.121 5.828 0.021 * 0.133
E . Methodology 1 371.978 1.361 0.251 0.035
xperience
Intersection 1 26091.556 101.178  0.000 * 0.727
Procedural Experience 1 7182.556 27.852  0.000 * 0.423
Methodology 1 16.116 0.062 0.804 0.002

Note: M: Mean. df: degrees of freedom. * p < 0.05.

4. Discussion

Currently, declarative and procedural knowledge are tools used to assess cognitive aspects in
the evaluation of invasion sports like football [2]. This research has contributed to the study of levels
of declarative and procedural knowledge resulting from the implementation of two intervention
programmes, based on two different teaching methodologies, in two groups of students in primary
education of a state school in Spain. The results indicate that the TGAS and DIS programmes induced
improvements in the levels of declarative and procedural knowledge in both class groups. Moreover,
the students who did not have knowledge of football improved and, those who did have knowledge,
improved even more. The students’ gender and experience (football practice) affected the levels of
declarative and procedural knowledge in the pre-test and post-test. The students from both class
groups had more difficulties with regard to procedural knowledge (behaviours or strategies to be used
in different play situations).

Different studies carried out on invasion sports like football [6] or basketball [7] state that the
SCAs or tactics induce higher levels of knowledge. In this research, the students who participated in
the DIS programme, based on technique, showed significant differences in declarative and procedural
knowledge between the pre-test and the post-test, while the students who participated in the TGA
programme, based on tactics, did not present significant differences in declarative and procedural
knowledge between the pre-test and post-test. This may be due to the effect of the students” gender
and experience in the teaching of the invasion sport of football. In this respect, 40% of the students who
participated in the TGAS programme were boys and 15% practised football in an out-of-school context
while 71.43% of the students who participated in the DIS programme were boys and 42.9% practised
football in the out-of-school context. None of the girls had experience in football. The boys’ percentage
and experience in football was very low in the TGAS programme. Therefore, this programme did not
present significant differences. Several studies have identified the fact that boys are more interested
in practising football than girls both in the school playtime [48] and in an out-of-school context [49].
In this study, the students who had no knowledge of football improved equally independently of the
method and, the students who did have knowledge, improved even more with the TGAS programme.
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The characteristics of the students who participated in the study show the heterogeneity of the groups,
which may have affected the results. Different studies indicate that the multiplicity of behaviours
and/or solutions that invasion sports offer within a class group with very dissimilar capacities and
knowledge make the teaching task very difficult [50,51]. Spatial and reglementary adaptations are
needed to facilitate the teaching and evaluation of football in the school context [52].

Other similar studies that compared the effects of implementing two intervention programmes
for school basketball using different methodologies based on TGA (Tactical Game is Basketball) and DI
(Direct Instruction in Basketball) found improvements with both intervention programmes, but the
students who participated in the TGA programme reached a higher degree of learning [7,13]. Equally,
in the analysis of the physical demands involved with the implementation of these programmes and
their relation with the learning acquired by the students, it was found that the TGA methodology
produced better results in the variables of an external and an internal load than the DI methodology,
which permits a greater development of physical fitness in the students and better performance
indicators in the game [14]. Garcia-Ceberino et al. [15] also indicated that the TGA method favors the
physical fitness of students. These results led to the recommendation that physical education teachers
use a TGA method for teaching invasion sports in physical education classes [53].

Students have different levels of knowledge as a function of their experience in sports practice [27,
29]. Persky et al. [54] state that the main element that differentiates novice students from the
experts is decision-making. The results obtained in this study indicate that the students with more
experience reached a higher level of declarative and procedural knowledge. However, the students who
participated in the TGAS intervention programme learned more. According to Serra-Olivares et al. [23],
the level of specific knowledge of football and the experience of the students are intimately related.
The results of this investigation coincide with several studies where the structures of technical-tactical
knowledge and decision-making in football were analysed in the school context including in secondary
education [36] and in primary education [34] as well as in the out-of-school context [18,55]. Experience
determines the learning attained by the students since knowledge is acquired by practising the sport.
The boys participating in the study tend to practise out-of-school football more often than the girls,
which means that the former reached higher levels of knowledge in the pre-test and post-test.

The level of declarative knowledge acquired by both groups was higher than the level of procedural
knowledge. This could be due to the fact that the teaching they have received in previous years has
been more focused on technical aspects, without taking into account the strategies to be implemented
during the game (tactical decisions) and the difficulties for interpreting the most suitable tactical
decision in each play situation [37]. This study highlights the importance of making the right decision
depending on the situation that is presented and, on this basis, choosing the technical-tactical element
to be implemented. Similarly, the processes of learning and decision-making are influenced by the
egocentrism that characterises students of these ages, which leaves the group aspects of the game [43].
The problem of the students to interpret the most suitable tactical decisions in every game situation
that is considered can be due to the tendency of teachers to use TCAs for teaching invasion sports in
physical education classes [56], which suppresses creativity and decision-making.

Lastly, the gender of the students also affected the level of declarative and procedural knowledge.
Boys present higher levels of knowledge than girls. Serra-Olivares [34] identified that the gender
variable was determinant in the levels of declarative and procedural knowledge of students of primary
education. The boys showed significantly higher levels of knowledge than the girls. This is because
they tend to practise football more often. This could be because boys tend to practise sports that involve
physical contact, strength, and aggressiveness such as football, basketball, handball, etc. whereas
girls tend to practise sports involving rhythm and beauty such as gymnastics, figure skating, dance,
etc. [30,31]. Slingerland et al. [57] indicate that playing invasion games in school (football, handball,
basketball, etc.) could be a strategy for the physical education teachers to foment the perceived
competence of the girls and their physical activity in this type of game.
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Thus, the findings of this study could suggest that the differences in the levels of declarative and
procedural knowledge of the students participating in the study are due to the effect of their gender
and experience in football, which highlights the heterogeneous distribution of groups in physical
education classes. The random distribution of the students, according to the Spanish educational
system, conditions the heterogeneous distribution of the groups regarding the level of practice and
gender. Further research is needed to delve more deeply into the study of cognitive structures of
players at the sports initiation stage [27]. Following this line of thought, there are few studies that
analyse declarative and procedural knowledge in the school context and, in particular, in primary
education [34,58].

The students were not grouped in homogeneous groups due to the legal organization of the class
groups. However, this fact allowed us to learn about the influence of gender and previous experiences
in the results. Likewise, new research studies including more participants are needed to improve and
provide more information.

The Spanish educational system recommends using the technical and tactical contents common
to invasion sports. The transfer between invasion sports with a similar internal logic can be studied
through declarative and procedural knowledge. Students can transfer knowledge between different
sports by providing common solutions to the same tactical problem. In this sense, the SCAs are more
favorable for the transfer of knowledge [16,59]. This research missed studying whether the students
who participated in both intervention programmes were able to transfer the acquired knowledge to
other invasion sports with the same internal logic. The study of knowledge transfer between common
sports is recommended for future research. In addition, it is necessary to study the influence of gender
and experiences in learning other sports.

5. Conclusions

The results show that the TGAS and DIS intervention programmes induced improvement in
the levels of declarative and procedural knowledge. However, there were no significant differences
between the groups according to the teaching method used. The heterogeneous nature of the groups
regarding gender and experience affected the levels of declarative and procedural knowledge after
the application of the intervention programmes. The boys had greater experience and a higher level
of knowledge. The students who had no knowledge of football improved equally independently of
the method and, those who did have knowledge, improved even more with the TGAS intervention
programme. Similarly, the level of declarative knowledge shown by both groups was higher than
that of procedural knowledge, which shows knowledge is more centred on the technical aspects than
on the behaviours and/or strategies that should be used (tactical decisions). Thus, further research is
needed to study the methodologies for the teaching of invasion sports such as football at the primary
education stage and their relation with students’ cognitive structures.
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Abstract: Perfectionism is a multidimensional personality trait characterized by effort and rigidity in
setting high personal standards, accompanied by an excessive tendency toward critical assessments,
which plays an important role in cognitive, behavioral, and emotional functioning. During adolescence,
personality is built on a fundamental pillar—self-esteem—which plays an important role in sports
practice when it comes to achieving the best possible performance. Anger has an emotional component
that, interpreted in an unadaptive way, interferes with sports performance. The aim of this study
is to assess differences according to self-esteem and perfectionism indicators and anger expression
and management in young athletes. The sample included 229 male athletes to the quarries of
professional sports with ages between 13 and 17 years. They were administered the Multidimensional
Perfectionism Scale, the State-Trait Anger Expression Inventory for Children and Adolescents, the
Rosenberg Self-esteem Scale, and a socio-demographic questionnaire. Predictive analysis showed
that low personal standards and high levels of organization (indicators of adaptive perfectionism)
acted as predictors of state anger, while those showing high personal standards predicted high anger
management in athletes with high self-esteem. High personal standards predicted lower indicators
of trait anger in athletes with low self-esteem. The results revealed the influence of high self-esteem
as a protective factor in the predictive relationship among anger traits and personal standards. The
study describes the relationship of these variables in the belongings of young male footballers (under
high sport pressure), showing the need to take care of the athletes’ self-esteem in sport environments
through prevention programs that include psychological and social resources training systems.

Keywords: anger expression; personality; perfectionist efforts; sports technology

1. Introduction

Over the last few decades, a series of studies carried out with athletes [1-3] and with other
performance-related populations [4-7] have promoted advances in the study of perfectionism by
relating it to functional and adaptive aspects. Thus, perfectionism is now defined as a multidimensional
personality trait characterized by effort and rigidity in setting high personal standards, accompanied
by an excessive tendency toward critical assessments [6-8], which plays an important role in cognitive,
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behavioral, and emotional functioning [8-10]. Being a multidimensional construct, it has been studied
using different models and measures, and thus dimensions based on intrapersonal and/or interpersonal
aspects have been found. According to previous research [11-13] as to how perfectionist dimensions
participate in the behavioral regulation individually, perfectionism has been associated with adaptative
or maladaptive aspects. Perfectionism has been associated with adaptive aspects described by factors
such as achievement expectations (the tendency to set high goals and carry out excessive self-evaluation)
and organization (emphasis on the importance of order and coherence in aims proposed). On the other
hand, the maladaptive aspects are described by factors such as external expectations (understood as
athletes’ perception of their family and coaches” high expectations) and the fear of making mistakes
(excessive concern in relation to mistakes and failure, which causes doubts and ruminations about the
quality of their performance).

On previous dimensions, Gaudreau and Thompson (2010) have created a 2 x 2 model of
perfectionism (Figure 1), where they have differentiated four categories: nonperfectionism (low
personal standards, low evaluative concerns), maladaptive perfectionism (low personal standards,
high evaluative concerns), adaptive perfectionism (high personal standards, low evaluative concerns)
and mixed perfectionism (high personal standards, high evaluative concerns).

Maladaptive

Nonperfectionism .
perfectionism

Adaptive Mixed
perfectionism perfectionism

Figure 1. The 2 x 2 model of perfectionism (Gaudreau and Thompson, 2010).

In young people’s sporting performance, perfectionism is seen as a predictor of adaptation
and psychological well-being when figures in the sporting context (e.g., coaches or parents) and
themselves focus their efforts on how to realistically achieve the proposed goals and provide appropriate
support [13-16]. In contrast, perfectionism predicts psychosocial maladjustment when the environment
is contradictory (e.g., different rules of behavior at home and in the sports context) or too much
rumination or low emotional self-regulation are part of the beliefs of athletes [16,17]. Thus, when the
approval and affection received by a competing athlete is conditioned by the attainment of unrealistic
goals or performance standards, associations with emotional difficulties and self-esteem linked to
dysfunctional thoughts have been found [2,17].

Personality is fundamentally built on self-esteem, its stability shares a common development and
interacts with beliefs about how to achieve goals, both autonomously and guided by other significant
figures (e.g., parents, coaches, teachers, etc.) [18,19]. Self-esteem is defined as the positive or negative
assessment that athletes make about themselves and their identity. It also expresses the ability to feel
competent, capable, and successful that derives from a persons’ perception of dissonance or similarity
in relation to the achievement of ideal personal values or standards. Thus, the level of self-esteem can be
similar to perfectionism in the process of comparison between values and discrepancies. A minimum
distance perceived between the “ideal self” and the “real self” results in healthy self-esteem. In this
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process of comparison, self-criticism manifests a radical importance, which, in individuals with low
self-esteem, is usually excessive and leads to permanent dissatisfaction [20].

Therefore, as previous studies have shown [2,21], the sports environment is an ideal context for
studying self-esteem in adolescence and its relationship with psychological processes when taking
into account their enhancing or threatening status. Competition and the agents that surround sport
have a high emotional impact on young people that sometimes leads to the abandonment of sport
activity at an early age [22]. At the same time, the literature has shown that high levels of self-esteem
are associated with health and psychological well-being [23], pressure or anxiety management [2], and
sports performance [22]. Ichraf et al. [21] studied the association between high levels of self-esteem
and low levels of anxiety in young athletes in individual sports and observed that self-esteem could
function in terms of emotional control or as a protective mechanism against unadaptive situations.

Anger has an emotional component that, when interpreted in an unadaptive way, interferes in a
negative way with the learning derived from sports practice. However, anger can make it possible
to compete while following sport rules and social behavior with high intensity and activation, but
without intent to harm or injure opponents [24]. Furthermore, different studies have suggested that
adequate anger management could become a protective health factor [25,26], so that anger would have
a variety of adaptive functions, including the regulation of internal psychological and physiological
processes related to self-defense, along with the regulation of interpersonal and social behaviors.
This emphasizes the importance of ascertaining the internal mechanisms that activate or regulate
self-perception and the expression of unadaptive anger, since the latter acts as a mediator between
frustration and aggression (behavior aimed at causing harm to people or things).

The objective of the study is to assess the differences between levels of self-esteem and indicators
of perfectionism and anger expression and management in young athletes. The starting hypothesis are
as follows:

Hypothesis 1. Athletes with higher levels of self-esteem will show higher values in adaptive perfectionism
indicators (organization and personal standards) and anger management.

Hypothesis 2. Athletes with low levels of self-esteem will show higher values in unadaptive perfectionism
indicators (external expectations and fear of making mistakes) and state and trait anger.

Hypothesis 3. Athletes with no perfectionism and adaptive perfectionism profiles will be associated with lower
anger and high self-esteem.

Hypothesis 4. Athletes with mixed perfectionism profiles will be associated with anger and lower self-esteem.
2. Materials and Methods

2.1. Participants

The sample consisted of 229 male teenage athletes to the quarries of professional sports from
different cities of Spain, selected according to accidental sampling. The age range of athletes was
between 13 and 17 years old (M = 14.43; SD = 1.37). Their age distribution was 13 (34.5%), 14 (23.6%),
15 (17.5%), 16 (13.5%), and 17 (10.9%).

This study was carried out in accordance with the ethical guidelines of the American Psychological
Association (APA). The protocol was approved by the Bioethics Committee of the Murcia University
(ID: 1494/2017). All subjects gave written informed consent in accordance with the Declaration of
Helsinki [27].

2.2. Measurement Instruments

Socio-demographic questionnaire. In terms of sample description, the previous questions cover age,
the sport in question, and the level at which it was practiced together with the number of training
sessions per week.
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Perfectionism. We used the Multidimensional Perfectionism Scale adapted and validated for the
Spanish context by Carrasco et al. [8] from the original Frost Multidimensional Perfectionism Scale
(EMPS; [28]) to measure perfectionism. The scale includes 35 items that converge into four first-order
factors (Expectations of Achievement, Organization, Fear of Mistakes, and External Influences), two
second-order factors (Adaptive Perfectionism and Unadaptive Perfectionism), and one third-order
factor (Global Perfectionism). The responses were distributed on a Likert scale from 1 (in total
disagreement) to 5 (in complete agreement). This study analyzed the third order structure, and we
obtained consistent sample reliability (Table 1); Cronbach’s Alpha was 0.87.

Anger expression and management. We used the State-Trait Anger Expression Inventory for Children
and Adolescents (STAXI-CA) adapted and validated by Del Barrio, Aluja, and Spielberger [29] for
Spanish children and adolescents from the original State-Trait Anger Expression Inventory for Adults
(STAXT; [30]) in order to measure anger expression and management. This inventory includes 32 items
converging in three first-order factors and two second-order factors: state anger (feeling “I'm furious”
and physical and verbal expression “I feel like cursing”), anger trait (temper “I am bad-tempered”
and reaction “it makes me angry to be late because of the others”), and anger expression (internal
expression “I hide my feelings”, external expression “I show my anger”, and anger management
“When I lose control, I can restrain myself”). The responses were distributed on a 1-3 Likert scale,
whose limits are little and a lot. This study obtained sample reliability; Cronbach’s alpha was 0.79.

Self-esteem. The Rosenberg Self-Esteem Scale (RSS) adapted and validated by Martin-Albo, Nuriez,
Navarro, and Grijalvo [31] was applied to the Spanish population for the global measurement of
self-esteem from the original Rosenberg Self-Esteem Scale (RSES; [32]). This scale consists of ten items
(five positive and five negative). The participants scored their level of agreement with each item, using
a Likert scale and four alternatives ranging from 1 (strongly disagree) to 4 (strongly agree). Cronbach’s
alpha for this sample was 0.71.

Table 1. Descriptive statistics of the sample.

o

Perfectionism 0.87
Organization 0.87
Personal standards 0.74
Fear of making mistakes 0.76
External expectations 0.78
Anger Expression 0.79
Trait anger 0.72
State anger 0.87
Anger management 0.87
Self-Esteem 0.71

2.3. Procedure

A protocol of action was drawn up in order to proceed in the same way in each of the sports
environments. First, an interview was scheduled with the coach, technician, or manager of the
Federation or Club in question in order to request the necessary authorization to administer the set
of questionnaires. Once the permission was granted, a visit was agreed to, always during training
sessions. Since group administration was prioritized, the protocol applied was as follows: (a) an
explanation of the objectives of the study; (b) expected results; and (c) to protect anonymity, participants
gave consent and were given confidentiality and anonymity in accordance with the ethical guidelines
of the American Psychological Association (APA). All participants were asked for an informed consent
signed by the parents/guardians, which detailed the main characteristics of the study, the relevance of
the data for the improvement of existing knowledge, as well as compliance with privacy and ethics
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norms [27]. Subsequently, each athlete received a full and numbered questionnaire, and an evaluator
was always present to solve potential doubts.

2.4. Data Analysis

Data coding and processing was carried out using SPSS Statistics 22.0 for Windows. Perfectionism
profiles of the sample were established by segmenting scores in personal standards and evaluating
concerns according to the Kolmogorov—-Smirnov test and categories 2 X 2 model. We carried out
internal reliability analyses of the measures used (Cronbach’s alpha), a descriptive analysis (mean
and standard deviation), comparative measurements (Student’s t-test and Cohen’s d for effect size),
and the Kolmogorov-Smirnov test for normality. A stepwise multiple regression for the predictive
relationships by level of self-esteem (Dependent Variable: anger dimensions; Independent Variable:
perfectionism) was carried out; finally, univariant analysis of variance (ANOVA) over anger expression
variables and self-esteem, according to perfectionist profiles (under 2 x 2 Perfectionism Model), was
carried out.

3. Results

Table 2 shows the descriptive statistics (mean and standard deviation) together with the normality
tests of the variables studied. The Kolmogorov—Smirnov test shows that the variables follow a
normal distribution, thus allowing the use of parametric tests. Statistically significant differences
between athletes with low and high self-esteem were obtained for personal standards and fear of
making mistakes. Furthermore, the high self-esteem category shows that the mean scores of the
personal standard dimensions and anger management have higher values when compared to the low
self-esteem category.

Table 2. Descriptive statistics of the sample.

High Self-Esteem Low Self-Esteem

K-S p d
M SD M SD

Organization 0.20 27.49 6.13 27.71 6.60 0.72 -0.03

Personal standards 0.20 21.74 5.42 19.75 5.50 0.00 ** 0.36
Fear of making mistakes 0.20 24.10 6.55 28.07 6.89 0.00 ** -0.59
External expectations 0.20 20.93 5.60 21.54 5.80 0.30 —0.63
Trait anger 0.20 12.98 3.03 13.67 2.99 0.12 -0.22

State anger 0.20 9.33 1.92 9.49 2.04 0.70 -0.08

Anger management 0.20 15.42 3.75 14.95 3.73 0.22 0.12

Note: K-S = Kolmogorov-Smirnov; M = Mean; SD = Standard deviation, ** p > 0.01.

In Table 3, the results of the predictive analysis show that low personal standards and a high
orientation towards organization predicts state anger when there is high self-esteem. By contrast, high
personal standards predict anger management when self-esteem is high, while low personal standards
predict anger trait when self-esteem is low.

Table 3. Linear regression analysis (stepwise).

Dependent . .
Variable Predictive Variable R B t P
Low self-esteem Trait anger Step 1: Personal standards 0.20 -020 -0.01 0.04*
Step 1: Personal standards 0.21 -021 -247 0.01*

State anger

High self-esteem 024 282 0.00*
0.18 2.18 0.03 *
Anger management Step 1: Personal standards 0.22 0.22 2.65 0.00 **

Note: *p > 0.05; ** p > 0.00.

Step 2: Personal standards organization 0.28
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In Table 4, the results of the ANOVA analysis show differences according to personality profiles
in anger state (F = 3.42; p = 0.01) and self-esteem (F = 8.01; p = 0.00). The highest average score in
anger state occurs in maladaptive perfectionism, while the lowest average score occurs in adaptive
perfectionism. On the other hand, it is possible to highlight the same in self-esteem and average scores
according to perfectionism profiles.

Table 4. Analysis of variance (ANOVA) according to perfectionist profiles (Gaudreau and Thompson,

2010).
Non- Mixed Adaptive Maladaptive F
Perfectionism  Perfectionism  Perfectionism  Perfectionism 4 0

Anger 15.07 (4.31) 15.29 (3.31) 15.57 (3.87) 15.12 (3.15) 017 091 0.00

management
Anger State 9.13 (1.72) 9.75 (2.20) 8.79 (1.46) 9.87 (2.20) 3.42 0.01* 0.04
& Trait 12.90 (3.20) 13.40 (2.84) 13.47 (2.84) 13.44 (3.05) 0.50 0.67 0.00
Self-esteem 32.31(3.74) 31.30 (4.41) 34.11 (3.73) 30.06 (4.06) 8.01 0.00 ** 0.09

Note. *p < 0.05; **p < 0.01.

4. Discussions

The objective of this research was to assess the differences in a sample of young athletes in
terms of anger expression and management according to their level of self-esteem and indicators of
perfectionism. In relation to this objective, it is worth highlighting that no other similar study has been
published so far, making this study innovative, given that it combines self-esteem, perfectionism, and
anger expression variables.

On the basis of the results found, the first hypothesis was confirmed as athletes with high
self-esteem had the highest scores in the adaptive perfectionism dimensions, in line with the results
in previous research [2]. Specifically, those athletes with high levels of self-esteem had higher scores
in the perfectionism sub-dimension of personal standards. These results are in line with previous
research in which self-esteem is considered an important mediator between functional perfectionism
and other psychological variables [33,34]. It is relevant for an athlete to continue to see him or herself as
successful and to accept personal and environmental limitations when there are difficulties in achieving
the objectives set. Having the ability to strive to meet a challenge along with the desire to reach it
reinforces self-esteem and the possibility of engaging in innovative activities.

The results did not confirm the second hypothesis, in which lower self-esteem scores were expected
to relate to dysfunctional perfectionist indicators [2,17] and anger expression. The unadaptive effects
of perfectionism in the form of anxiety reactions [35] or lack of emotional control [36] raise, according
to the literature, the need to promote balance and work in relation to the self-esteem of young athletes
in training processes. This balance involves the socializing agents (family and coach) who are relevant
in the development and maintenance of functional perfectionist tendencies; thus, it is necessary to
promote and facilitate appropriate response resources in unadaptive sports situations that generate
conflicts at the individual level (beliefs or disordered behaviors) and/or social levels [37,38].

Depending on the level of self-esteem, different predictors of perfectionism indicators were
found in relation to anger expression and management [21]. In those athletes with high self-esteem,
indicators of functional perfectionism turned out to be good predictors of anger control and state anger.
Furthermore, personal standards negatively predicted state anger and positively predicted anger
management, with the percentage of variance explained by each model being 28% and 22%, respectively.
By contrast, athletes with low self-esteem showed that their personal standards negatively predicted
trait anger, i.e., recurrent episodes of anger due to perceiving a series of situations as provocative (e.g.,
competitive situations).

Finally, the results have shown differences in anger and self-esteem scores according to the
perfectionist profiles in the model of Gaudreau and Thompson (2010). The results confirmed the
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third hypothesis, identifying a positive significant relationship between personal standards and
self-esteem [17] and anger [39]. By contrast, the results confirmed the fourth hypothesis, confirming
previous research and identifying a positive significant relationship between evaluative concerns and
anger [39,40]. As a result, mixed or maladaptive perfectionist athletes may have a greater predisposition
to experience feelings such as anger as a consequence of their frustrated expectations and their tendency
to judge themselves harshly [41,42]. On the other hand, the results have showed that adaptive and
non-perfectionist athletes have higher self-esteem scores than other perfectionism profiles. Concern for
mistakes is positively associated with the tendency to make internal attributions, while athletes with
high personal standards are associated with a greater probability of attributing performance to internal
causes and stable elements [17,41].

5. Conclusions

In conclusion, the results show that regardless of low or high self-esteem, if athletes and those
around them are able to regulate personal standards, planning, and organization factors, it should be
possible to control anger expression [43—45]. Therefore, the functional capacities of an athlete through
personal standards and order are better predictors of anger management than external influences
exerted by parents and coaches. These findings have made it possible to discover those regulatory
mechanisms for an athlete’s performance that can promote psychological coping strategies in the
face of unknown situations. The study of these types of variables in the sports field will allow sports
psychologists to design prevention and/or stimulation of adaptive behavior programs.

In future studies, given the importance of these concepts for young people’s development, it will
be necessary to conduct research with a sample of female athletes to analyze the moderating effect of
different levels of self-esteem on perfectionism and anger management. This is one of the limitations of
this study; there were numerous difficulties when it came to getting access to female athletes” samples
given that this population had recently participated in another research project. Furthermore, in view of
the importance of self-esteem levels on perfectionism indicators and consequently on anger expression
and management, it would be useful to have broader, homogeneous samples covering different ages
through longitudinal studies to analyze whether there are variations through adolescence. In the same
way, the variability of the samples should be generalized to samples of high-performance athletes and
any other level of sport, not only those in the early stages of training. To this aim, more sports-specific
instruments should be used as well as more complex statistical techniques, such as mediation.

Regardless of these proposals for further research, it is clear that perfectionism includes functional
and adaptive aspects based on individual characteristics such as self-esteem, which have an impact
on anger management. Thus, a line of research has been opened that can contribute to explaining
athletes’ behaviors and emotional management in relation to their sports goals, as well as the influence
of other hidden psychological variables (individual and contextual) that may be exerting an important
or rather significant effect on athletes’ responses, and therefore on their beliefs, their performance, their
motivations, and their learning.
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Abstract: Background: Physical fitness in youth is a predictor of health in adulthood. The main
objective of the present study was to understand if an enriched sport activity program could increase
physical fitness in a population of schoolchildren. Methods: In a sample of 672 children aged 10.0
+ 1.90 years, different motor skills were tested by the 1 kg and 3 kg ball throw (BT), the standing
broad jump (SBJ), the 30 m sprint (30mS), the leger shuttle run (LSR), the illinois agility test (IGT),
and the quadruped test (QT). Within the controlled-trial, the intervention group (ESA) underwent an
additional warm-up protocol, which included cognitive enhancing elements, for 14 weeks while the
control group continued with ordinary exercise activity. Results: A significant increase was present
regarding the 1 kg and 3 kg BT, the SBJ, the 30mS, and the IGT, while no significant difference was
shown regarding the QT and the LSR in the ESA group between pre and post intervention. In the
control group, no differences were present for any test except for the QT and the LSR post-test.
Conclusion: A 14-week structured physical intervention had moderate effects regarding throwing,
jumping, sprinting, and agility in a sample of schoolchildren.

Keywords: fitness tests; schoolchildren; exercise; warm-up; sporting activities; cognitive tasks;
inhibition; working memory; shifting
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1. Introduction

Physical inactivity is widely recognized as a risk factor for illnesses in adulthood [1-3].
Health-promoting interventions, including enhanced physical activity and exercise programs showed
promising results in different life stages [4]. An increase of physical activity is also associated to an
increase in physical fitness [5], and such increased level of fitness has a positive effect on health [6].
Physical activity may act by increasing the functional capacity of the cardiovascular system, increasing
nervous plasticity and musculoskeletal efficiency, which will have widespread positive effects on the
health of human beings [7,8].

Different exercise activities represent an effective strategy to increase motor competence, targeting
various components of the individual, such as aerobic, anaerobic, dual task, and motor coordination [9].
Another aspect regarding the effects of exercise, is the relation between physiological and psychological
health [10], which underlines that cognitive functions play a role in maintaining and promoting
health [11]. There is an increase in cognitive functioning and mental health and wellbeing [12]
following exercise, especially in children, in which such activities are linked to neuroplasticity [13].
Three main cognitive functions have been seen to increase following physical activities: inhibition,
working memory and shifting [14]. An example of such phenomenon can be seen either regarding
structural adaptations, such as increase of the brains gray matter and volume [15,16], an increase in
the level of neurotrophins [17], and increased brain blood flow [18]. Also, functional adaptations,
such as modifications in the neuronal network [19], which have also been seen to increase academic
achievement [20] and improve memory and attention [18,21] can be found. Hence, poorer fitness levels
correlate to poorer cognitive abilities [22]. However, such increase in cognitive functioning has been
seen to be greater in those populations with a poor physical fitness level or those displaying mental
or physical disabilities [23]. The majority of the studies linking the increase in neuroplasticity and
cognitive function towards exercise tend to consider aerobic exercise as the primary form of exercise
modality able to influence cognitive function [13,18,21]. Vice versa, limited evidence is available,
explaining the possible mechanisms able to increase physical fitness through the implementation of
cognitive-oriented tasks.

A thoroughly studied aspect, however, is coordination. Jensen et al. [24] reports the effects of a
coordination-enhancing protocol on spatial cognitive tasks, concluding that such training may be useful
to individuals who use spatial cognition in their working activities. Furthermore, Chang et al. [25]
studied the effects of coordination training in pre-school children on event-related potentials. These
variables provide a measure of the brain’s response to external stimuli. After an 8-week intervention,
an increase in the pre-frontal cortex activity was remarkable, highlighted by increased P3 amplitudes
waves and reduced reaction times on a flanker task. Both studies underline the possibility that specific
types of coordination training influence aspects of cognitive function. Besides, Roebers et al. found that
the influence of 9-month coordination training on motor skill development in children aged 5-6 years
accentuated an increase in motor skills linked to cognitive performance [26]. A positive correlation
of coordination towards strength has also been evaluated [27]. Coordination tasks incorporated into
strength training promote a moderate increase in isometric strength. Moreover, the participants of the
study of Rutherford and Jones lifted significantly more weight during the required task.

Within the intervention of the ESA project, namely the Enriched Sport Activity program,
we aimed to integrate physical and cognitive tasks through an enriched sport activity program,
which mainly included coordination exercises as a form of an additional warm-up, before regular
sporting activities [28]. The aim of this study is to understand the effects of an enriched sports activity
program intervention that includes cognitive-enhancing elements to physical fitness in a sample of
children from seven European countries.
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2. Materials and Methods

2.1. Participants

The ESA program is an evidence-based exercise program cofounded by the Erasmus + Program of
the European Union (Key action: Sport-579661-EPP-1-2016-2-IT-SPO-SCP). In order to understand the
effects of ESA, a sample of 672 children aged 10.0 (+ 1.9) was selected from seven participating countries
of the program (Italy, Germany, Turkey, Spain, Lithuania, Croatia, and Portugal) [28]. The sample
was composed of 379 boys and 293 girls (Aged 10.2 + 1.8 and 9.8 + 2.0, respectively) who were
allocated in an ESA or control group (n = 368 and n = 304, respectively). All children were healthy
and free of any disability or musculoskeletal, cardiological, neurological or respiratory diseases or
dysfunctions. Before the inclusion of the children in the ESA program, a parent or legal representative
of each child signed an informed consent. The study was conducted in accordance with the Helsinki
Declaration (Hong Kong revision, September 1989) and the European Union recommendations for
Good Clinical Practice (document 111/3976/88, July 1990). The Lithuanian Sports University’s Research
Ethics Committee in Social Sciences approved the study with No 98 579661-EPP-1-2016-2-IT-SPO-SCP
(2018-02-05).

2.2. Study Design

The participants completed a baseline (t1) and post-test evaluation (t2), which consisted of a
1 kg and a 3 kg ball throw (BT), a standing broad jump (SBJ), a 30 m sprint test (30mS), an illinois
agility test (IGT), a quadruped test (QT), and a leger shuttle run test (LSR). Each test assesses different
components of physical fitness [29]. The schoolchildren performed the LSR and IGT test once and
the other four tests three times, of which the best result was considered in the analysis. The children
conducted the tests in a random order. After t1, the children were randomly assigned to the ESA or
control group, respectively. The ESA group underwent the ESA program, performing exercises linked
to executive cognitive functioning, in particular, inhibition, working memory, and shifting, rather
than performance-enhancing tasks. These tasks were carried out for 14 weeks, divided in 27 different
training units implemented during a warm-up of a duration of 15 to 25 min prior to each participant’s
structured physical activity [28,30]. The warm-ups were structured into a baseline phase that could last
up to 10 min, and a stimulation phase which could last up to 15 min. The innovation introduced by the
program consists of standardization of the warm-up sessions, enriched by cognitive stimuli, through
the introduction of propaedeutic exercises that are suitable for several sports activities. The control
group instead, did not undergo the ESA intervention and continued with each own regular exercise or
PE. After the interventions period, the participants were re-evaluated.

2.3. Intervention Procedure

Before the start of the project, each participating coach received training regarding testing
procedures and training modalities. The training for each coach was individually carried out by each
country adhering to the project. Training procedures and modalities were standardized and shared by
each country. The training had a duration of 8 h, delivered within a single day, which comprised a
theoretical and a practical part. The ESA program had a duration of 14 consecutive weeks in the context
of schools and sport centers. The intervention involved children from 7 to 14 years of age who were
physically active. The protocol consisted of an additional warm-up performed before the practiced
PE of each participant. The participants of both the ESA and control group were children regularly
practicing school physical education or different sporting activities such as basketball, soccer, handball,
and volleyball. Therefore, the ESA group added the following procedure (the ESA program) to the
practiced physical activity, while the control group did not. The control group continued practicing
his/her activity without the additional warm-up phase. For each school or sporting center, there were
children allocated in the ESA or control group. The trainer of both groups for each school or sport center
was a trainer of the ESA program. The ESA program consisted of 27 units, each unit had a maximum
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duration of 25 min divided in a twofold phase: a baseline and a stimulation phase. The enriched
activity was obtained by introducing stimuli belonging to both the cognitive and motor domain.

The cognitive elements for the stimulation phase could involve inhibitory control, working
memory, or task-shifting skills. For inhibitory control, the coach gave verbal commands of an exercise
to which corresponded the execution of another movement, before being associated. Concerning
working memory, the coach orally explained an exercise series, and the child had to execute the
exercise in reverse order. Regarding task shifting, the child performed the exercises following the
instructor’s command, but when the instructor whistled, the athlete had to pass the ball to the child
ahead. Concerning the validity of the proposed exercises, four internal experts (two sport scientists
and two psychologists) qualitatively rated the exercises relatively to the congruence with the proposed
executive function. All the discrepancies among their judgments were solved through discussion or
the modification of the exercise, until an agreement was reached, before the start of the project.

The instructor had to whistle between three and five times for each circuit, allowing the athlete
to vary at least once each exercise. For every domain, children had to complete a beginner level (B),
then an intermediate level (I), and finally, an advanced level (A). Each level was composed of nine units.
A series of coaches’ guidelines video-tutorials were recorded to maximize the protocol standardization
across the European administrators.

2.4. Measures

One kilogram and 3 kg ball throw: The participant sat on the ground with the back against the wall
and legs extended and apart. A valid straightforward throw of the medicine ball was performed by a
quick extension of the upper limbs in full-range of motion parallel to the ground. The zero-end of the
yardstick should be placed on the chest. Operators measured the distance between the zero-end of the
yardstick on the chest and the landing point of the ball, detected by another operator, using a standard
tape measure, to the closest 1 mm, from a line passing between the chair’s frontal legs to the point
the ball landed touching the ground. The protocol required three attempts with the 1 kg and the 3 kg
medicine ball each. The procedure was identical for the 1 kg and 3 kg ball.

Standing Broad Jump: The SBJ test was performed on a hard surface. The participants were in a
standing position with heels on the starting line and feet parallel. The participants had to jump as far
as possible in a horizontal direction. No indication had been given on the movement of the legs or
the arms, so, the participants could perform a self-decided depth countermovement of the legs and
perform a free-arm amplitude swing. The participants had to land with both feet together and block
the jump without further advancement. The distance was measured using a standard tape measure,
to the closest 1 mm, from the starting line to the heel of the closest foot to the starting line.

Thirty meter Sprint test: Participants were standing in a flying start position with both feet behind
the starting line. The first operator (placed at the athlete’s back) gave the “ready” command (start
command) and clapped his/her hands. After the start command, the athlete sprinted at maximum
speed for 30 m. The second operator standing near the finish line started the stopwatch the moment the
participant moved the rear support foot, and stopped it the moment the participant’s torso passed the
finish line. The fastest time required to complete the task was considered for investigation. The measure
was calculated through a regular stopwatch, measured in seconds to the nearest second decimal.

Illinois agility test: The standard procedure for the IGT was adopted [31]. The protocol consisted
of a testing space of 10 X 5 m marked with cones, with four center cones spaced 3.3 m apart and four
corner cones positioned 2.5 m from the center cones. The participant laid on the ground, hands by
the shoulders, and all body parts behind the starting line. An operator (placed at the athlete’s back)
gave the “ready” command (start command) and clapped his/her hands. After the start command,
the participant got up quickly and ran through the course. At the finish line, the second operator
recorded with a regular stopwatch, in seconds to the nearest second decimal, the time passed between
the clap of hands and the moment in which the athlete’s chest passed the finish line.
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Quadruped test: The participant was in all-fours position with both hands on the ground and
the buttocks high in the air behind the starting line. An operator (placed at the athlete’s back) gave
the “ready” command and clapped his/her hands. After the start command, the participant quickly
proceeded forward, for a total distance of 10 m, alternating the diagonally opposite upper and lower
limbs, e.g., right hand and left foot, and took steps until touching the finish line with one hand.
The second operator waiting near the finish line started the stopwatch with a clap of hands and stopped
the moment the participant touched the finish line with one hand. The measure was calculated through
a regular stopwatch, in seconds to the nearest second decimal.

Leger shuttle run test: The standard procedure for the LSR was adopted [32]. At the “go” of
the instructor, the participant had to run between two lines set 20 m apart at a pace dictated by a
recorded tone at appropriate intervals. Velocity was 8.5 km-h™! for the first minute, which increased
by 0.5 km'h~! every minute thereafter. The test was completed when the participant was not able to
keep the rhythm, not arriving at the cones, two times in a row. Operators ensured that the participant
correspond to the pace within the two beep signals. The number of stages was recorded, and the total
number of completed stages was retrieved for investigation.

2.5. Statistical Analysis

Means and standard deviations were described for the total sample and for both the ESA and
control groups. All data has been tested for normality using the Kolmogorov-Smirnov test. Since the
data appears to be not normally distributed, non-parametric evaluation has been carried out. In order
to identify differences between groups, the U-Mann Whitney test for unpaired data has been performed,
whereas to identify differences within groups, the Wilcoxon Test for paired data has been performed.
Cohen’s d, to estimate effect sizes, were also calculated. All tests were carried out with IBM SPSS
Statistics (Version 25, IBM Corp., Armonk, NY, USA). Significance level was set to p < 0.05.

3. Results

Table 1 provides descriptive measures of the sample for boys, girls, and both groups. The table
also reports means and standard deviations of t1 and t, of both the ESA and control group, respectively.

Table 1. Descriptive characteristics of the sample.

Variable ESA Control Total
n 368 304 672
Boys Girls
n 379 293 672
Age 102 +1.8 9.8+2.0 10.0 £ 1.9
Tests ESA t1 Control t1 ESA t2 Control t2
1 kg BT (m) 3.00 +0.8 327 +1.2 322+09 348+13
3 kg BT (m) 193 +£05 217 +0.7 2.05+0.5 2.26 +0.8
SBJ (m) 1.38+0.2 1.40+0.3 144 £0.2 142+03
30mS (s) 6.11 +0.8 6.17 +1.0 6.02 + 0.9 6.20 +1.2
IGT (s) 21.2+39 20.5+5.5 20.8 +4.1 20.2+53
QT (s) 6.7 +4.1 79 +5.1 59+22 58+24
LSR (stage) 33.1+ 149 299 +16.8 35.6 +16.3 355+ 194

The intervention group (ESA); ball throw (BT); standing broad jump (SBJ); 30 m sprint test (30mS); illinois agility
test (IGT); quadruped test (QT); leger shuttle run test (LSR); m = meters; s = seconds.

Differences between conditions have been calculated for each test at t1. No difference was observed
for any test except for the QT and LSR (p < 0.05, d 0.27 and p < 0,001, d —0.19, respectively). After
the intervention, a significant difference in the performance measures of the 1 and 3 kg BT (p = 0.003,
d —0.27 and 0.008, d —0.22, respectively), in the SBJ (p = 0.001, d —0.23), the 30mS (p = 0.014, d 0.11) and
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the IGT (p = 0.0112, d 0.12) in the ESA group was observed. No difference was present in the OT test
and the LSR (p = 0.276, d 0.01 and p = 0.821, d —0.18, respectively). An opposite trend was seen in
the control group in which no difference was observed in the 1 and 3 kg BT (p = 0.073, d —0.18 and
p =0.275,d —0.11, respectively), in the SB] (p = 0.625, d —0.05), the 30mS (p = 0.692, d —0.01) and the
IGT (p = 0.162, 0.06). However, a significant change was present in the QT and the LSR (p < 0.001,
d 0.12 and p = 0.001, d —0.30, respectively). Table 2 presents statistical differences between t1 and t2 of
both the ESA and control Group. No differences were present at t2 between conditions for any test.

Table 2. Statistical differences between t1 and t2 of both the ESA and control group.

Tests ESA Control

1kg BT 0.003 * 0.073
3kg BT 0.008 * 0.275

SBJ 0.001 * 0.625
30mS 0.014 * 0.692
IGT 0.011 * 0.162
QT 0276  <0.001*
LSR 0.082 0.001 *

Wilcoxon test for paired data was performed. * significant p < 0.05.

4. Discussion

Our study aimed to understand the effects of an enriched sport activity program in the form
of a structured warm-up with different levels of difficulty on physical fitness in a population of
children. Our main results suggest that the fitness tests proposed increased their measure, whereas no
increase was present in those tests pertinent to coordination and aerobic fitness. Conversely, the control
group increased only in the coordination and aerobic fitness tests. However, little to no effect was
present in both the ESA and control group between t1 and t2. The results obtained suggest that from
a perspective of motor performance, the ESA activity does not produce highly significant effects.
Therefore, the results are similar to those obtained from a regularly practicing physical activity group.

The ESA program at this stage is a first approach of an experimental exercise-based approach that
aims to promote cognitive activity. Notwithstanding the fact that the observed effect does not provide
a large magnitude, no negative effects within the intervention group were observed.

The level of physical activity has been well established to influence the level of physical
fitness [33], and a physical activity dose-response has been inversely associated to health risk outcomes.
In accordance, our results highlight that the majority of the tests proposed increased their measure,
which can translate to an increase of the general physical fitness. The form of increased activity which
was administered in this project was through structured warm-ups prior to each children’s ordinary
activity. There have been various attempts to evaluate the influence of specific warm-up protocols
on performance. A study by Yanci et al., [34] evaluated three different duration warm-up protocols
(8, 15 and 25 min) in soccer players, highlighting that longer duration protocols were associated to
an increased perceived exertion before the physical performance. A performance reduction was also
observed during a 10 m sprint and no difference from the baseline evaluation was evinced in a modified
agility test. This may provide an explanation regarding the results of the QT, which has also been
proposed for a distance of 10 m. Comparably, neither of the test measures provided for our test show
an increase after the intervention period. Another study has evaluated the influence of specific and
general warm-ups on explosive muscular performance [35], resulting that only those pertinent to
explosive strength provided additional value to the muscular outcomes. This aspect has also been
highlighted by van den Tillaar et al., [36], who also stressed that during a warm-up, specificity should
be preferred rather than duration. There may be a twofold explanation on why the LSR did not show
an increase in the ESA group: Firstly, no specificity was provided regarding aerobic activity. Secondly,
the duration of the warm-up activity was too long causing negative effects on the aerobic outcomes in
the sampled population. Therefore, coaches should not provide excessively long warm-ups [36].
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The implementation of the intervention was not controlled. This fosters the need for high-quality
process-evaluation measures to assure the effectiveness of the ESA program intervention. However,
our results may provide insight for future studies regarding our testing procedures.

The present study is not without limitations. During the intervention period, the school children
all regularly practiced a sport activity. The different training schedules (volleyball, basketball, soccer,
and handball) in both the ESA and control groups may have influenced the test results. Furthermore,
we did no control for age-related influences, which may have affected the outcome measures. We want
to point out that this study provides a tentative interpretation of intervention effects on physical fitness,
since it remains unclear if the improvement of physical fitness evinced in the ESA group is due to the
benefits of the ESA program, due to the regular exercise practiced, or for the developmental phase
of the participant’s life. Finally, the validity of the enriched activities was controlled only from a
qualitative point of view. Such limitations may represent important information for future projects
that will aim to use exercise-based approaches to implement cognitive activities.

To our knowledge, this is the first study to evaluate the effects of an additional structured warm-up
session to ordinary sport activities in children. For this reason, we believe it is important to consider
these data as a starting point, notwithstanding the small effects provided. Further application of
the test battery would establish the research methodology and enhance the normative comparability
of the sample. The ESA program has provided a tool that can be included in physical education
classes or sport facilities as a strategy to promote physical fitness through coordination exercises and
cognitive-enhancing elements. Another aspect that needs to be considered is that during the entire
period of the ESA program (14 consecutive weeks), no children were either injured due to the proposed
activity nor dropped out due to excessive training intensity, also reporting a generally high level of
enjoyment. The ESA intervention is an easy-to-administer, enjoyable strategy to further promote
physical fitness, which can be incorporated in a variety of sport activities and exercises of children.

5. Conclusions

The present study shows that an enriched sport activity, in the form of structured warm-ups,
in addition to each children’s practiced physical activity, was able to promote some aspects of physical
fitness among schoolchildren. The results obtained by the children who underwent the ESA intervention
are in line with those that were regularly practicing physical activity.

An additional warm-up protocol may represent an effective strategy to include in ordinary
workouts in order to promote physical fitness in youth. In conclusion, our methodology is the first
structured exercise-based approach to include cognitive-enhancing elements for inhibition, working
memory and shifting during other physical activities.
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Abstract: To date, no instrument adapted and validated that measures engagement and disaffection
in the physical education class has been found, which limits the generation of knowledge of this
area in Mexico. The aims of this study were to translate and adapt the engagement and disaffection
scale to the context of physical education in Mexico and to examine its reliability, structure (two and
four factors), and factorial invariance by gender in Mexican fifth- and sixth-grade elementary school
students. A total of 1470 students participated (50.6% boys) with ages between 10 and 14 years (mean
(M) =10.56; standard deviation (SD) = 0.77) from federal (89.3%) and state (10.7%) elementary schools.
Two factorial structures were tested (with four factors and two factors). The fit indexes of both
models were satisfactory, and the factorial saturations were significant. The differences between the fit
indexes of both models were irrelevant; therefore, the two-factor model was considered more suitable.
The total strict invariance by gender was confirmed, and the reliabilities of the engagement and
disaffection scale were acceptable. The Mexican version of the course engagement and disaffection
scale in physical education is valid and useful to measure these constructs in the context of physical
education in Mexico.

Keywords: engagement; disaffection; physical education; invariance; gender; Mexico

1. Introduction

Within the education context, engagement is seen as a malleable state that is influenced by different
processes, like the school’s, teacher’s, parent’s, and classmate’s ability to provide constant support to
achieve learning [1-4]. It is an active image that represents learning through the effort and interaction
with the teacher; in other words, it is both an individual and a context issue.

Research regarding engagement in the school context has a background and consequences similar
to those found in the labor context, such as self-efficacy, autonomy, social support [5], optimism,
and hope [6]. In addition, it is believed that it is especially important for apathetic and discouraged
students and those with a high risk of abandoning [7]; therefore, it is an elemental concept to understand
the phenomenon of desertion, as well as to promote a successful educational path [8].

These findings highlight the importance of examining academic engagement as an indicator of
wellbeing in student populations, as well as a motivational agent for promoting positive consequences,
such as performance and learning [9]. However, in the understanding of this engagement construct,
there are two important areas that generate confusion. The first focuses on the lack of a clear distinction
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between indicators (characteristics that belong to engagement itself) versus facilitators (factors outside
of the construct that are thought to influence engagement), and the second refers to the number and
nature of the dimensions within the engagement; in other words, how many should be distinguished
and if they have internal dynamics.

In the scientific literature, there are different theoretical approaches and conceptualizations regarding
engagement [10]. Some state that it is a meta-construct that is composed of multiple dimensions on the
participation in school [11]. Others emphasize the mental state related to the study of activities [5].
Both models focus on the components of engagement. However, the model by Fredricks, Blumenfeld,
and Paris [11], also called the North American model, proposes that engagement is composed of three
dimensions: behavior, emotion, and cognitive. On the other hand, the model by Schaufeli, Salanova,
Gonzalez-Roma, and Bakker [5], also known as the European concept of engagement, proposes that
three dimensions characterize engagement: absorption, vigor, and dedication.

Skinner, Furrer, Marchand, and Kindermann [12] proposed a bipartite model of engagement (E)
composed of two dimensions: emotional and behavioral, which are closely linked in the classroom;
that is, they are inter-individually stable and are formed in the same way by external factors without
influencing each other. Theories such as the Self-Determination Theory (SDT) [13,14] support this
conceptualization by suggesting that emotions feed behaviors in the classroom; in other words,
emotional engagement, such as interest and enthusiasm, feed behavioral engagement, such as effort
and persistence.

Emotional engagement (EE) focuses on the states that are relevant to the emotional participation of
the students during learning activities, such as enthusiasm, interest, and enjoyment. On the other hand,
behavioral engagement (BE) includes the effort, attention, and persistence during the initiation and
execution of learning activities [15]. Engagement in itself combines both dimensions and refers to active
interactions, oriented towards objectives: flexible, constructive, persistent, focused, and emotionally
positive, with the social and physical environments. In this case, the activities of the physical education
(PE) class. Therefore, academic engagement refers to what you want to generate in students through
the school context.

In this study, the conceptualization of engagement used by other authors [12,16-18] will be used,
as well as the approach of negative engagement referred to in the literature as disaffection [19,20].

Disaffection (D) occupies the negative pole of the engagement continuum and refers to the
occurrence of behaviors and emotions that reflect motivational states of poor adaptation [18].

Like engagement, disaffection is composed of the emotional dimension (ED), which includes
boredom, anxiety, and frustration in the classroom, and the behavioral dimension (BD), which includes
passivity and withdrawal from participation in learning activities [12]. This is because alienation or
disaffection probably reflects more than a lack of participation [21]; in other words, when the person
does not have the option of abandoning an activity, as normally occurs in school, mental or emotional
disaffection can occur [20]. Thus, disaffection is an important source of motivational impotency in
children, which impedes achievement in PE [18].

The results of studies in the context of PE have demonstrated the relationship between the student’s
engagement and academic performance [22], the psychological needs of autonomy, competence,
and relationships [23], which, from SDT, are considered as basic and universal for optimal development
and growth, as well as for the wellbeing of individuals [24]. Other studies point out the influence of the
teacher figure on student engagement. The teacher’s behavior [23] and his or her relationship with their
students [25] promote engagement during PE class. Also, extracurricular physical activity is another
variable that is directly influenced by engagement and by the perception of student competence in the
PE class [26].

These studies demonstrate the importance of measuring engagement as an integral part of any
education system since the results obtained from this type of study will serve as very useful indicators
in classrooms and be of great value for future scientific research, as well as for the early detection
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of disinterest and educational abandonment, which will be the objectives of interventions aimed at
increasing students’ engagement to school and learning.

To date, no instrument adapted and validated to the Mexican context that measures engagement,
disaffection, and their respective dimensions in the PE class has been found. This has limited the
generation of knowledge of this area in Mexico, and, given the positive relationship that exists between
engagement with the PE class and the amount of physical activity that is carried out outside of
school [26], studies in this area could contribute to reducing the high rates of physical inactivity
that exist in the Mexican population from an early age [27]. Therefore, the objective of this study
is to translate the School Engagement Scale of Chi, Skinner, and Kindermann [28] into Spanish and
adapt it to the context of PE in Mexico, examining its psychometric properties, structure, and factorial
invariance by gender in a sample of Mexican fifth- and sixth-grade elementary school students from
the metropolitan area of Monterrey, Nuevo Leon Mexico.

2. Materials and Methods

2.1. Study Design and Sample Description

This was a cross-sectional, descriptive, correlational study. This study involved 1470 students
(boys = 50.6% and girls = 49.4%) from fifth (49.3%) and sixth (50.7%) grade from 46 public elementary
schools (federal = 89.3% and state = 10.7%) in the metropolitan area of Monterrey, Nuevo Leén, Mexico,
with ages from 10 to 14 years (mean age (Mage) = 10.56; standard deviation (SD) = 0.77; median = 11)
who attended PE class twice a week with a duration of 50 minutes per session, and in which 68% said
they practiced at least one sport outside of school. To select the participants, a convenience sample
was used considering both gender and grade. Fifth- and sixth-grade students were chosen because
children who belong to the final stage of childhood and early adolescence are at the highest level of
cognitive development and will not have any complications when responding to the instruments [29].

2.2. Instrument

To measure student engagement and disaffection, the Course Engagement and Disaffection Scale
(CEDS) [28] was translated and adapted to the context of PE in Mexico. The scale is composed
of 12 items grouped into four dimensions: behavioral engagement (BE), emotional engagement
(EE), behavioral disaffection (BD), and emotional disaffection (ED). Each one of these indicators was
measured by 3 items. The instrument has as a heading “On a Likert scale from 1 (False) to 5 (True),
tell us how true each of the following statements is in reference to the physical education classes”
(“En una escala del 1 (Falso) al 5 (Cierto), dinos qué tan ciertas son las siguientes afirmaciones referentes a las
clases de educacion fisica”). One example of the BE is “I pay attention in the physical education class”
(“Pongo atencion en la clase de educacion fisica”) and of the EE, “I enjoy the time I spend in the physical
education class” (“Disfruto el tiempo que paso en la clase de educacion fisica”). On the other hand, one
example of BD is “I only do enough to pass the physical education class” (“Sdlo hago lo suficiente para
pasar en la clase de educacion fisica”), and of ED “The classes of the physical education teacher are very
boring” (“Son muy aburridas las clases del profesor de educacion fisica”). These items can be grouped in a
broader sense where the average of the BE and the EE form the engagement factor (E); on the other
hand, the average of the items of the BD and ED form the disaffection factor (D).

2.3. Procedure

This study was carried out according to the ethical guidelines recommended by the American
Psychological Association (APA). Authorization was requested in writing from the school zone
authorities and from each of the principals of the schools explaining the objectives of the research
and the procedure that would be performed together with a model of the instrument. Afterward,
authorization was requested for application from the teachers of each group and from the selected
students taking into consideration the inclusion criteria: be a regular student in their respective group,
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regularly have PE class at least twice a week, be voluntarily willing to complete the questionnaire,
and deliver the informed consent to participate in the research signed by their parents or tutors.
The students were informed of the objective of the study, their willingness to volunteer, the absolute
confidentiality of their answers, and the management of the data. They were also told that there
were no correct or incorrect answers and they were asked for maximum sincerity and honesty.
The questionnaire was anonymous and self-administered collectively in the classroom during school
hours. To homogenize the data collection conditions, the administrators received prior preparation
and training. The protocol was approved by the Ethics Committee of the Autonomous University of
Nuevo Leon (No. 16CI19039021). All subjects gave written informed consent in accordance with the
Declaration of Helsinki.

The CEDS was translated into Mexican Spanish following the translation-back translation
procedure [30]. The translation was carried out by a professional translation agency hired by the
researchers. To adapt the translation to the context of PE, a group of experts was formed with two
PhD specialists with previous experience in the validation of psychological instruments, a physical
education teacher, and a translator specialized in the area of physical activity and sports, who discussed
the discrepancies of the translation until the first version of the Mexican Spanish-language instrument
was achieved. This version was retranslated into English by a professional translation agency different
from the first, and both versions of the instrument were compared: the original and the translation.
The differences in the versions were analyzed again and necessary changes were introduced to
facilitate comprehension of the items achieving a final version of each of the scales. This version
was administered as a pilot application to a group of 72 students (51.40% boys and 48.60% girls;
Mage =10.56; SD = 0.78; range = 10-13) of fifth (54.2%) and sixth grade (45.8%) of an elementary school
that was not part of the final sample to verify comprehension of each of the items and define the final
version. The selection procedure was the same as described in the section of participants and the
results of this pilot application did not show any comprehension problems.

2.4. Data Analysis

First, a descriptive analysis was performed for the entire scale and the factors that comprise it.
Missing data rates were very small (0.14%) that it was not considered necessary to impute the data.
To test the factorial structure of the questionnaire, a confirmatory factor analysis (CFA) was performed
of the two proposed models (of two and four factors). Considering the number of response categories
of the observable variables (k > 5) and the values range of skewness and kurtosis (see Table 1), the CFA
was performed with the maximum likelihood method and as input, and the polychoric correlation and
asymptotic covariance matrix were used.

Model adequacy was analyzed with different fit indexes, such as the Comparative Fit Index (CFI),
Non-Normed Fit Index (NNFI), and Root Mean Square Error of Approximation (RMSEA). CFI and
NNFI values greater or equal to 0.95 indicate an acceptable fit [31]. For RMSEA, negative values
or values equal to or lower than 0.08 are considered satisfactory [32]. The evaluation to determine
which of the two models (two and four factors) was a better fit for the values, as well as the factorial
invariance by gender, was performed using the differences between the goodness-of-fit indexes of
the models. It is assumed that there are irrelevant differences between the models and the factorial
invariance between groups if ACFI and ANNFI < 0.01 [33] and ARMSEA < 0.015 [34].

The internal consistency of the instrument and the subscales that compose it were assessed using
Cronbach’s alpha [35], composite reliability (CR), and the average variance extracted (AVE), as well as
a correlation analysis between the factors. The alpha, CR > 0.70, and AVE > 0.50 values are considered
acceptable [36]. Convergent validity was analyzed considering that the items had a high burden in their
respective construct and the AVE values were > 0.50. Discriminatory validity was examined confirming
that the AVE of each construct was superior to the squared correlation between the constructs [36].
The analyses were carried out using the Statistical Package for the Social Sciences (SPSS) V.23 (IBM,
Armonk, NY, USA) and the Linear Structural Relations (LISREL) V. 8.80 software [37].
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3. Results

3.1. Descriptive Analysis and Normality

The descriptive analysis (mean, standard deviation, asymmetry, and kurtosis) of each of the
items, variables, and factors that composed the scale are shown in Table 1. The results reveal higher
engagement than disaffection values with PE. Specifically, emotional engagement had higher values in
comparison with behavioral engagement, and in the case of emotional and behavioral disaffection,
both had the same mean. Most of the asymmetry and kurtosis values were outside the range (-1.5, 1.5),
indicating a normal distribution of data [38].

3.2. Confirmatory Factor Analysis (CFA)

The goodness-of-fit indexes of the two-factor, (Satorra-Bentler (SB)x? = 367.58; degree freedom
(df) =52; p <0.01; NNFI = 0.971; CFI = 0.977; RMSEA = 0.064) and of the four-factor model (SBx? =239.34;
df =48; p < 0.01; NNFI = 0.981; CFI = 0.986; RMSEA = 0.052) were satisfactory. All of the factorial
saturations of the two models were statistically significant (p < 0.05).

The differences between the fit indexes of the two models were irrelevant (ANNFI = 0.010;
ACFI = 0.009; ARMSEA = 0.012), both models fit similarly, so these results provide support to the most
parsimonious model, that is, the two-factor. In addition, the correlation values between the dimensions
EE and BE (r = 0.89) and between ED and BD (r = 0.80) in the phi matrix of the CFA were high. This
suggests that each dimension group formed only one construct; therefore, the two-factor model was
the most adequate.

3.3. Factorial Invariance by Gender

Taking into consideration the results of the previous section, we proceeded to evaluate the
structure invariance of the two factors based on gender. Considering the normal distribution of
data [38] (Table 1), maximum likelihood was used as an estimation method and covariance matrices,
the mean vector, and the asymptotic covariance matrix were used as input for the multi-sample CFA.
First, the structure of the course engagement and disaffection scale in physical education (CEDS-PE)
was analyzed separately in the sample of boys (Model M0a) and girls (Model MOb). As shown in
Table 2, the goodness-of-fit indexes of the models M0a and MOb were satisfactory and all the estimated
parameters were statistically significant (p < 0.01).

Later, multi-sample analyses were performed creating new nested models. Model (M1) examined
the structural invariance in the two groups showing satisfactory fit indexes, which revealed that the
factorial structure of the CEDS-PE is invariant between the two groups.

Model 2 (M2) tested the equivalence of the matrix of the factorial saturations through the boys’
and girls” group. The goodness-of-fit indexes obtained were satisfactory and the difference obtained
between M2 and M1 did not surpass the criterion values; therefore, the invariance in the factorial
saturations of the instrument in both samples was confirmed.

Model 3 (M3), which adds the equivalence of the intercepts, showed satisfactory goodness-of-fit
indexes. The differences between the goodness-of-fit indexes in the M3 and M1 models did not surpass
the criterion values; thus, the equivalence of the factorial saturations and the intercepts was accepted.

Model 4 (M4) added the invariance of the factorial saturations, intercepts, and errors. The results
also showed satisfactory goodness-of-fit indexes, and the difference between M4 and M1 did not
surpass the criterion values; thus, these results support the strict factorial invariance of the CEDS-PE
through gender.
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3.4. Internal Consistency, Correlations, Convergent and Discriminant Validity

The results of the reliability of the instrument are presented in Table 3. The values of Cronbach’s
alpha, CR, and the AVE are acceptable except the AVE of the variable engagement. In general, these
results provide support to the convergent validity of the CEDS-PE. On the other hand, the value of the
average variance extracted of engagement and disaffection was greater than the squared correlation
between both constructs; therefore, these results support the discriminant validity of the CEDS-PE.

Table 3. Reliability, bivariate correlations, and discriminant validity between the variables of the study.

Dimensions o CR AVE 1 2
1. Engagement 0.70 0.80 0.42 1 0.28
2. Disaffection 0.82 0.87 0.55 —0.53 ** 1

Note: ** p < 0.01; & = Cronbach’s alpha; CR = Composite reliability; AVE = Average variance extracted. The value
below the diagonal corresponds to the correlation between the variables. The value above the diagonal corresponds
to the squared correlation between the variables.

4. Discussion

In recent years, there has been a growing interest in the school engagement since it has been found
that this construct can work as a solution for low academic performance, high levels of boredom and
disaffection, and high rates of school dropouts in urban areas [39].

Nevertheless, studies regarding this topic in the Mexican population are still scarce. This could be
due to the lack of instruments adapted and validated to the cultural and linguistic context of Mexico;
therefore, the aims of this study were to translate the School Engagement Scale of Chi et al. [28]
into Mexican Spanish and adapt it to the context of PE, and examine its psychometric properties,
structure, and factorial invariance by gender in a sample of Mexican fifth- and sixth-grade elementary
school students.

Although engagement is relatively diverse, and researchers have consistently disagreed on
the types and number of the dimensions of engagement [11,40-42], it seems that a consensus has
been reached that the construct is multidimensional and encompasses different aspects. In the
present study, the factorial structure of the Mexican version of the CEDS-PE was evaluated by
comparing two factorial models, a two-factor model (engagement and disaffection) and another model
composed of four indicators (emotional engagement, behavioral engagement, emotional disaffection,
and behavioral disaffection).

Results show that both models presented adequate fit of the data; that is, the instrument can
be used to measure engagement versus disaffection or with the behavioral and emotional indicators
of each. These results are similar to those of Skinner, Furrer, Marchand, and Kindermann [12] and
Skinner, Kindermann, and Furrer [20] in the academic domain with children of fourth to seventh grade
in a rural-suburban school of New York. On the other hand, these findings contrast with the Immekus
and Ingle [43] findings, which obtained a poor data fit of the two- and four-factor model; however,
this study was carried out about the implementation of a project based on English language learning,
unlike our study that was conducted for PE class.

With respect to the evaluation to determine which of the two models (two and four factors) was a
better fit for the values, results show that differences between the fit indexes of the two models were
irrelevant so these results provide support to the most parsimonious model, that is, the two-factor.
In addition, the high correlations found in the present study between the behavioral and emotional
indicators suggest uniqueness. For this two-factor model, different studies have been successfully
conducted in different contexts, like academic [44,45] and PE class [46]. However, these results differ
from other studies [12,20,28,47], which support the four-dimension model, since it presented the best
fit indexes and moderate correlation values between the behavioral and emotional indicators, that is,
in the results of these works, the factors are related but distinguishable from each other.
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One of the greatest contributions of the present work was to examine the factorial invariance by
gender, which had not been considered in previous studies. Considering the aforementioned results,
the model that was tested was the two-factor (engagement versus disaffection). The results of the
multi-sample CFA supported the strict factorial invariance through gender; therefore, the CEDS-PE is
an instrument that can be used to measure the engagement and disaffection of students towards PE
class and to perform comparisons between groups of boys and girls.

The analysis of its internal consistency revealed alpha coefficients that meet the acceptable value
of 0.70, recommended by Nunnally and Bernstein [48] and are similar to those obtained in other
works [12,20,28,44,45]. In addition, the CR and AVE values of disaffection were above the minimum
acceptable criterion and the squared correlation between factors [36]. This supports the convergent
and discriminant validity of the two-factor structure of the CEDS-PE (engagement versus disaffection).

This study also has some limitations. This study only includes students from elementary schools
in the metropolitan area of Monterrey; therefore, future research to analyze the psychometric properties
of the instrument with a population from different school levels and sectors of the country should be
carried out. This study presents psychometric support of the Spanish version of the instrument in the
linguistic and cultural context of Mexico; thus, the study of psychometric properties with populations
from other Spanish-speaking countries could be expanded. It is suggested that studies including the
factorial invariance according to grades and school levels, areas and populations of other sectors of the
country, as well as populations from different Spanish-speaking countries are performed to determine
its function and facilitate the comparison of results. Lastly, we suggested studies that examine the
effect of teaching practice, the relationship with peers, parental support, and the value and usefulness
given to PE on engagement and disaffection.

5. Conclusions

The results support the two-factor structure (engagement versus disaffection) and the factorial
invariance by gender of the Mexican version of the Course Engagement and Disaffection Scale in
Physical Education (CEDS-PE), which is a reliable and valid instrument that can be used by teachers,
school principals, institutions responsible for education, and researchers to conduct studies to know
the levels of engagement and disaffection of students during PE class and make comparisons between
boys and girls. In this way, the present study contributes to the generation of knowledge and scientific
production in this area in Mexico.
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