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Gender-neutral language 
We accept international standards on English gender-neutral language, such as the 
use of the world sportspersonship instead of sportsmanship or the s/he pronouns. 
Nevertheless, in the present dissertation, we have chosen to use the generic 
masculine in some cases in order to promote a fluid reading. 
 

• Gender-specific terms may be used to ease the text flow. 
 

• Whenever a gender-specific term is used, it should be understood as referring 
to both genders, unless explicitly stated. 
 

• This is done solely for the purpose of making the text easier to read, and no 
offence or sexism is intended. 
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This thesis follows the Publication manual of the American Psychological Association 
(APA) 7th edition (2020). 
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Website companion 
With the aim of making the research contained in this doctoral dissertation more 

accessible, adjusting to the new digital needs of society and investigation, an official 

website has been designed and created. In an increasingly globalized and 

technologically innovative world, technology is an important alley for divulging the most 

relevant recommendations that comes from rigorous research conducted in the 

University of Castilla-La Mancha and the Faculty of Education in Cuenca. 

This site is divided into the same number of windows as the section and chapter of this 

document. In addition, correspondence information can be found there in order to contact 

with Manuel Jacob Sierra Díaz or Dr. Sixto González Víllora. 

The access to the website is via the URL o scaning the following QR code: 

https://sites.google.com/view/uclmthesisjacoben2022/home 

 

 

Note. Please, be aware that the website is a complement and not a substitute of this 

document which is the thesis. The site was powered by Google Sites™ technology and 

the design was customized by Apple Keynote™, Microsoft Power Point™ and Canva™. 

This online resource was optimized for computers and laptops of minimum 13-inches. 



 

  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 A

C
K

N
O

W
LE

D
G

EM
EN

TS
 



ACKNOWLEDGEMENTS 

 10 
 

 

Special dedication 
 

 
Cassini’s Pale Blue Dot (our planet Earth) from Saturn. European Space Agency (ESA, 2013). 

 
With the greatest respect for all those whom I going to mention below, I dedicate this 

present thesis to my grandparents. Without any kind of doubt, thanks to their love and 

patience they have made me a great person. They have always encouraged me to 

pursue my dreams and to do whatever made me happy with respect and humility.  

Now, I would like to thank my parents and family for all the support they have given me 

not only in this complex moment but also during my life.  

Judith, I met you for the first time in “my house”, in the Faculty of Education in Cuenca, 

which is a magical message for me. Thank you for supporting me in pursuing my dreams 

and always standing by me since the first moment we decided to walk together. 

I cannot forget to thank you for all you have done for me and for the wise advice that you 

have given me in my first steps in the world of research, Sixto. You were, are and will 

be for me an extraordinary person and mentor. During the degree, you were the only one 

who knew how to touch my heart, sharing your love for Physical Education, children, and 

the sport pedagogy. There is no doubt about it that you are an inspiration to me, 

discovering the magic of the Statistic, publishing in the most relevant journals in the field 

of Physical Education, despairing of red tape and enjoying time together in academic 

events and informal meetings. The truth is that I cannot conceive a good investigation if 

I am not at your side. When I grow up, I want to be like you! 



ACKNOWLEDGEMENTS 

 11 
 

 

In addition, I would like to appreciate the dedication, support, and time to David Kirk. 

Unfortunately, due to the COVID-19 pandemic during my academic visit to the University 

of Strathclyde (Glasgow, Scotland), we could not share so much time together and we 

had to do it through a screen. You are an inspiration for the proposal of the new 

Pedagogical Model. In addition, I learned that words are gold and that you can be quite 

effective only in one phrase by selecting the best expressions. You give me the strength 

and confidence to write this dissertation completely in English. I am sure we will soon 

have the opportunity to meet again. Sláinte! 

Nor do I want to forget all those researchers and colleagues who have collaborated 

with us during the elaboration and publication of the articles contained in this thesis. They 

have never hesitated to support us, increasing the quality of the articles. Without any 

kind of doubt, I am on the shoulders of giants. 

Many thanks to all the teachers and administrative staff of the Faculty of Education of 
Cuenca for having made me a great professional and person. It is not necessary to write 

all your names here because are written in my heart. Please, be very proud of the work 

you did on me. To the Laboratorio de Investigación e Innovación Educativa (Room 14), 

not for the space itself but for the amazing people I met: Carlos Evangelio, Eva 
Guijarro, Irene Rocamora, Alberto Pérez, Juan Vicente Sierra and Mercedes 
Chicote. To Alejandro Prieto and Pilar León for being wonderful people who do not 

hesitate to help me when I needed. 

I would like to take this opportunity to thank the Centro de Estudios Socio-Sanitario 

(CESS) for its important contribution to the field of health and physical activity. In 

addition, this work could not have been possible without the support of the schools, 
students, parents, and teachers who selflessly participated in the research.  

Finally, I would like to thank all my best childhood friends for all their support and the 

time we have spent together.  

 

At this point, I would like to say sorry for those “anonymous” people that I do not mention 

here but I carried in my heart. But as you suppose, it is impossible to write every name. 

For that reason, let me compensate you by inserting here a dot (·) like the one in the 

previous picture. This photo was taken on the Cassini spacecraft near Saturn (European 

Space Agency) and showed a pale blue dot which is our world, the world that I live and 

the world that you are with me. Thank you very much for being part of this little dot. 

 



ACKNOWLEDGEMENTS 

 12 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
IND

EX
 



INDEX 

 13 
 

Principal index 

Acknowledgements 9 
  
Index 12 
  

Theoretical foundation 23 
Structure ------------------------------------------------------------- 24 

Introduction --------------------------------------------------------- 26 

A brief overview of Physical Education --------------------------- 26 

Chapter 1.                                                                                                             
Developmental Psychology applied to Physical Education 

29 

1.1.- The relevant role of the Developmental Psychology --- 29 

1.2.- Physical domain ------------------------------------------------- 31 
1.2.1.- The Fundamental Motor Skills ··································· 31 

1.2.2.- Far away the building blocks: physical activity ··············· 32 

1.2.3.- How to measure and analyze the body? ······················ 33 

1.2.4.- The observable state and inner mechanics of the body ··· 34 

1.2.5.- Health-related physical fitness ··································· 36 

1.3.- Cognitive domain ----------------------------------------------- 40 
1.3.1.- Structure, functions and development of the brain ········· 40 

1.3.2.- Developing knowledge through actions: frameworks ······ 42 

1.3.3.- Strategic and critical thinking for Physical Education ······ 43 

1.3.4.- The role of the subconscious mind at decision-making ··· 45 

1.3.- Social domain ---------------------------------------------------- 47 
1.4.1.- The role of the school during the social development ····· 47 
1.4.2.- Promoting psychosocial competence ·························· 48 



INDEX 

 14 
 

1.4.- Affective domain ------------------------------------------------- 48 
1.5.1.- The puzzle of the Self-Determination Theory ················ 49 

1.5.1.1.- First mini-theory: the cognitive Evaluation Theory ………… 50 

1.5.1.2.- Second mini-theory: the Organismic Integration Theory …. 51 

1.5.1.3.- Third mini-theory: the Causality Orientation Theory ………. 52 

1.5.1.4.- Fourth mini-theory: the Basic Psychological Needs Theory  53 

1.5.1.5.- Fifth mini-theory: the Goal Content Theory ………………… 54 

1.5.1.6.- A quantitative method to evaluate motivation ……………… 55 

1.5.1.- How the Self-Determination Theory can help at schools? 56 

Chapter 2. 
Pedagogical Models and the Game-based Approach 58 

2.1.- In search of the adequate pedagogical framework ---- 58 

2.1.1.- Models-based Practice for Physical Education ············· 59 

2.2.- Practice architecture of the Pedagogical Models ------- 61 

2.2.1.- The Pedagogical Models skeleton ····························· 62 

2.2.2.- Fidelity of intervention with Pedagogical Models ··········· 63 

2.3.- A spotlight the Game-based Approach ------------------- 64 

2.3.1.- A brief historical overview ········································ 65 

2.3.2.- Practice architecture of the Game-based Approach ······ 67 

2.3.3.- Main dilemmas regarding the Game-based Approach ··· 69 

Chapter 3. 
The Contextualized Sport Alphabetization Model 

71 

3.1.- Critical Pedagogies of Affect to address precarity ----- 71 

3.1.1.- Principal features of Critical Pedagogies of Affect ········ 72 

3.2.- The Contextualized Sport Alphabetization Model ------ 73 

3.2.1.- The proposal of an innovative Pedagogical Model ········· 73 

3.2.1.1.- Why the name Contextualized Sport Alphabetization? …… 75 

3.2.2.- Practical architecture of the model ····························· 76 

3.2.2.1.- Main idea ……………………………………………………… 77 

3.2.2.2.- Critical elements ……………………………………………… 77 



INDEX 

 15 
 

3.2.2.3.- Learning aspirations …………………………………………. 80 

3.2.3.- Structure of a sample session ··································· 81 

3.2.4.- Special resources for the implementation of the model ·· 82 

3.2.4.1.- The tracking sheet …………………………………………… 82 

3.2.4.2.- Groupings and teams ………………………………………..      84 

  
Standpoints and objectives 85 
Structure ------------------------------------------------------------- 86 

Chapter 4.                                                                                                             
Standpoints 

88 

4.1.- Four basic assumptions --------------------------------------- 88 

Chapter 5. 
Objectives 

90 

5.1.- Research question --------------------------------------------- 90 
5.2.- Principal objective ---------------------------------------------- 90 

5.3.- Secondary and specific objectives ------------------------- 90 

  

Summary of the articles 92 

Structure ------------------------------------------------------------- 93 

Chapter 6.                                                                                                             
Summary of article 1 - Alpha 

95 

6.1.- Graphical overview --------------------------------------------- 95 

6.2.- Relevant findings ----------------------------------------------- 96 

Chapter 7.                                                                                                             
Summary of article 2 - Beta 

97 

7.1.- Graphical overview --------------------------------------------- 97 

7.2.- Relevant findings ----------------------------------------------- 98 

 



INDEX 

 16 
 

Chapter 8.                                                                                                             
Summary of article 3 - Gamma 

99 

8.1.- Graphical overview ------------------------------------------- 99 

8.2.- Relevant findings --------------------------------------------- 100 

Chapter 9.                                                                                                             
Summary of article 4 - Delta 

101 

9.1.- Graphical overview ------------------------------------------- 101 

9.2.- Relevant findings --------------------------------------------- 102 

Chapter 10.                                                                                                             
Summary of article 5 - Epsilon 

103 

10.1.- Graphical overview ----------------------------------------- 103 

10.2.- Relevant findings -------------------------------------------- 104 

  

Compendium of articles 105 

Structure ----------------------------------------------------------- 106 

Chapter 11.                                                                                                             
Article 1 - Alpha 

108 

Chapter 12.                                                                                                             
Article 2 - Beta 132 

Chapter 13.                                                                                                             
Article 3 - Gamma 148 

Chapter 14.                                                                                                             
Article 4 - Delta 192 

Chapter 15.                                                                                                             
Article 4 - Epsilon 235 



INDEX 

 17 
 

Practical application 248 
Chapter 16.                                                                                                             
Practical guidelines for implementing the new model 

249 

16.1.- Validity and replicability of the research --------------- 249 

16.2.- Practical and pedagogical implications ---------------- 250 
16.2.1.- Promotion of sport and physical activity ·················    251 

16.2.1.1.- Applying the Self-Determination Theory in education .    252 

16.2.2.- Pedagogical recommendations for the new model ···· 253 

Main Conclusions 257 
Chapter 17.                                                                                                             
Final conclusion 

258 

17.1.- Justification and guiding thread of the articles ------- 258 

17.2.- Principal conclusions --------------------------------------- 259 

17.3.- Limitations and future prospective ---------------------- 263 

References 266 
  
Transfer  289 
Co-written books -------------------------------------------------- 290 

Co-written articles ------------------------------------------------ 292 

Poster in congress and scientific events -------------------- 300 

Oral communications in congress and other events ----- 308 

Spread of science projects ------------------------------------- 321 

Academic visit ----------------------------------------------------- 322 

Future prospective: new manuscripts ----------------------- 323 



INDEX 

 18 
 

  
Appendix 324 
Grant and funding ------------------------------------------------ 325 

Thesis webpage companion ----------------------------------- 326 

Research informed consent ------------------------------------ 327 

Article 1: additional data ---------------------------------------- 329 

Article 2: additional data ---------------------------------------- 337 

Article 3: additional data ---------------------------------------- 339 

Article 4: additional data ---------------------------------------- 340 

Article 5: additional data ---------------------------------------- 341 

Impact factor ------------------------------------------------------- 342 

Technology --------------------------------------------------------- 343 

 

 

 

 

 

 



INDEX 

 19 
 

Index of figures 

Note. All the figures designed and presented in this thesis are original and were 
created by the author with Microsoft Word™ for Mac (version 16.62) 

Figure 1. Scheme of the knowledge-based approach to motor development ····· 27 

Figure 2. The development occurs along common types of domains ··············· 29 

Figure 3. Ways of quantifying physical and physiological performance ············· 35 

Figure 4. National physical guidelines for children and adolescents in Europe ··· 39 

Figure 5. Anatomy of the brain and its main functions ·································· 41 

Figure 6. Four areas of critical thinking in sport and physical activities ············· 45 

Figure 7. The brain must prioritize operations during exhaustion moments ······· 46 

Figure 8. Motivational types proposed by the Self-Determination Theory ········· 50 

Figure 9. Four main degrees of regulation which determine external motivation 52 

Figure 10. Strategies to start supporting the basic psychological needs ··········· 54 

Figure 11. Basic structure of a session using the sport-technique approach ····· 58 

Figure 12. Factors presented in the instructional models (Metzler, 2000; p.16) · 60 

Figure 13. The practice architecture of a model is divided into three main parts  62 

Figure 14. The practical structure of the Teaching Games for Understanding ··· 64 

Figure 15. Key and common elements that must contain any Pedagogical 
Model allocated in the Game-based Approach ··········································· 68 

Figure 16. Three main axes of the Contextualized Sport Alphabetization Model  74 

Figure 17. Practice architecture of the Sport Alphabetization Model ················ 76 

Figure 18. Origins of the main idea of the new Pedagogical Model ·················· 77 

Figure 19. General structure of a generic session with the new model ············· 81 

Figure 20. Preview of the original research protocol ····································· 86 

Figure 21. Connection between secondary objectives and published articles ···· 91 



INDEX 

 20 
 

Figure 22. Graphical abstract of the first article published in 2019 ··················· 95 

Figure 23. Graphical abstract of the second article published in 2019 ·············· 97 

Figure 24. Graphical abstract of the third article of the present thesis ·············· 99 

Figure 25. Graphical abstract of the fourth article of the present thesis ············ 101 

Figure 26. Graphical abstract of the fifth article published in 2021 ·················· 103 

Figure 27. The catch-22 situation in the promotion of sport and physical activity  251 

Figure 28. Dimensions for promoting self-determined forms of motivation ········ 253 

Figure 29. First step in the design and conceptualization of the new proposal ··· 265 

 

 

 

 

 

 

 

 
 
 
 
 
 
 



INDEX 

 21 
 

Index of tables 

Note. All the figures designed and presented in this thesis are original and were created 
by the author with Microsoft Word™ for Mac (version 16.62). 

Table 1. Main recommendations of the WHO 2020 Physical Activity Guidelines  38 

Table 2. Different questionnaires to test and examine the construct of motivation  55 

Table 3. Example of a tracking sheet for a basketball unit for 5th grade ············ 82 

Table 4. Main conclusions of the articles of this research ····························· 260 

Table 5. Dimensions, constructs, factors and variables under study in this thesis 264 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



INDEX 

 22 
 

Index of abbreviations  

PE Physical Education 

WHO World Health Organization 

CSAM  Contextualized Sport Alphabetization Model 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
e.g.  is an abbreviation of the Latin phrase Exempli gratia; which literally means for the 

shake of example or for example. 

 

i.e. is another abbreviation of the Latin phrase Id est; which literally means that is (to 

say) or in other words. 

 



 

 23 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
TH

EO
R

ET
IC

A
L 

  F
O

U
N

D
A

TI
O

N
 



THEORETICAL  FOUNDATION 

 24 

Structure 
 

“The best practice is inspired by theory” 

Donald Kruth (Computer scientist) 

 

The Theoretical Foundation presented in the following pages aims to introduce the 

most relevant theoretical frameworks which supports the design and conceptualization 

of an innovative method for teaching and learning sports/games in Physical Education 

(PE). To this end, the contributions made by different fields of knowledge in sport 

pedagogy have been considered. Education should not be understood as a 

compartmentalised grey space with isolated fields of knowledge, but as a place where 

conclusions converge with the purpose of enhancing every day the teaching and learning 

processes for the students. 

Psychology is a fruitful science that polish up the cognitive operations, emotions 

and behaviours of the human being. At the hands of the psychological contributions 

Pedagogy is a field of knowledge dedicated of studying the most relevant methods for 

transmitting formal content and for educating children, adolescents and even adults. This 

synergy has been so important in Education that the term Psychopedagogy was 

proposed for promoting the human development. In addition to the aforementioned fields, 

Physical Education (PE) is a subject that is nurtured by different disciplines such as 

Anatomy, Physiology o Kinesiology. Hence, the main contents and didactic strategies of 

PE are based to a greater or lesser extent on the proposals in these fields of knowledge.  

The present section justifies the theory of the new didactic strategy that will 

“inspire” different and innovative ways of practice in form of a new Pedagogical Model. 

Therefore, the Theoretical Foundation [from Pages 29 - 84] is divided into an introduction 

plus three theoretical chapters: 

o Introduction 
This part is an overview of PE as an important subject in the Primary 

Education. Here, the concept of competencies is introduced. Particularly, 

physical literacy is analyzed through different theoretical approaches, 

highlighting the idea that motor patterns must be associated with cognitive 

mechanisms. 
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o Chapter 1. Developmental Psychology applied to Physical Education  
This theoretical chapter [see Pages 29 - 57] goes over the psychological 

theories of the dimension of human development. Indeed, this chapter 

recognizes the important role of PE in contributing the development of 

physical, cognitive, social and affective dimension among children and 

adolescents. 

 
o Chapter 2. Pedagogical Models and the Game-based Approach  

The second chapter [see Pages 58 - 70] analyzes the state-of-the-art 

pedagogical theories that promote the acquisition of the aforementioned 

human dimensions analyzed on Chapter 1. In essential, this chapter 

examines the Game-based Approach, including practice architecture, 

features, potentialities and limitations. 
 

o Chapter 3. The Contextualized Sport Alphabetization Model  
This last chapter of the present section [see Pages 71 - 84] proposes an 

innovative Pedagogical Model encompassed in the Game-based Approach 

that is designed to promote social justice practices within the game. In this 

sense, based on the theories of Chapter 1 and Chapter 2, this module 

addresses the creation and design of a specific model that acts as a nexus of 

union between the Game-based Approach and the Critical Pedagogy of Affect.  

 

This first section is an integral part of organizing the design and conceptualization of the 

innovative pedagogical proposal called Contextualized Sport Alphabetization Model, 

which is conceived to overcome some limitations identified during the Models-based 

Practice. Indeed, the present theoretical framework was necessary to establish the first 

steps for its practical application in real educative settings. 
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Introduction 
 
A brief overview of Physical Education 
According to the Decree 54/2014, which establishes the curriculum of Primary Education 

in the Autonomous Community of Castilla-La Mancha, Physical Education (PE) aims 

to develop students’ motor competence in order to contribute to their integral and 

harmonious evolution. Indeed, the European Commission (2019) situates in the 

curriculum of the European Schools eight key competences for lifelong learning: literacy; 

multilingual; mathematical, scientific, technological and engineering; digital; personal, 

social and learning to learn; civic; entrepreneurship; and finally, cultural awareness and 

expression. In this sense, all subjects must contribute to the acquisition of these key 

competences during the whole educational stage.  

The lack of a specific competence that focuses on the physical and motor 

dimension is noticeable. In 1993, Whitehead introduced the concept of physical literacy 

[also called motor literacy] in PE as the development of general and specific skills for 

moving with poise, economy and efficiency. This definition has been mainly taken to 

justify the PE programmes, such as the case of the Canada (Higgs et al., 2019) or the 

Spanish Organic Law for the Improvement of the Quality of Education (LOMCE, 2014). 

Notwithstanding, this competence has evolved into different approaches depending on 

the context (Lyngstad, 2021). For instance, in terms of public health, physical literacy is 

a set of key elements that enables the individual to assume responsibility for maintaining 

a significant level of physical activity throughout life (Standal, 2015); whereas, in terms 

of sports, it is considered an integrated framework focused on the development of motor 

dimension through and for participation in different games (Edwards et al., 2017). 

In the same vein, Ruiz-Pérez (1995) wrote the book Motor competence to offer 

certain pedagogical strategies to develop a set of abilities and knowledge in PE context, 

underscoring that movement patterns entail cognitive operations. Hence, based on the 

theory of Newell et al. (1982), PE must develop knowledge (i.e. cognitive) through 

actions (i.e. movement patterns). This complex process requires different kinds of 

physical, cognitive and emotional functions. For that reason, there were different 

approaches to understand the theoretical framework behind the complex system. One 

of the most accepted frameworks was the knowledge-based approach to motor 
development (Wall et al., 1985). Figure 1 summarises the four main components of this 

approach that enables the creation of movement patterns through theoretical knowledge. 
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Figure 1. Scheme of the knowledge-based approach to motor development. 

 
Regardless of the orientation of the definition of physical literacy and/or motor 

competence, PE syllabi must orientate every curricular element to the development of 

the aforementioned eight key competences [see Page 26], taking physical literacy as the 

central axis of the process, with the objective of fostering motor patterns that enable 

students to be involved in active and healthy physical activities. However, PE was 

traditionally considered as a “secondary” subject to maintain students busy, good and 

happy (Placek, 1983). This conception entailed that practitioners were not concerned 

about the development of the motor competence. In this sense, the psychopedagogical 

ideas, including the knowledge-based approach to motor development, were still very 

distant from real classes. In addition, the cultural and social background of the last part 

of the previous century as well as the influx of male PE teachers caused the 

reorganisation of the school programmes. At this time, the general idea in PE was that 

students should experience a broad and balanced range of sports within a multi-activity-

centred curriculum so that they could experience a game they enjoy and they could likely 

pursue beyond the subject (Kirk, 2020; p. 89). 

The way sports sections is taught within PE, as well as in extracurricular context, 

is in constant turmoil because the sport technique-based approach has been the 

dominant form of PE (Casey et al., 2021; p. 4). The mainstay of this methodology is the 
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development of different degrees of techniques from a wide range of sports. According 

to Kirk (2012), the term “technique” is preferable, in contrast to “skill”, since it emphasises 

the decontextualisation of movement patterns (e.g. dribbling, passing or shooting) rather 

than their appropriate application in games (e.g. dribbling ability when there are two 

opponents near the player). Although different versions can be applied for this 

methodology, it shares the same common denominator: the techniques must be 

practised in isolation before playing the game and developing tactical awareness (i.e. 

analytical perspective). For instance, in a basketball unit, the layup shot will be 

monotonously practiced within isolated drills until it will be performed effectively. Next, 

this shot will be encouraged to use during a real game format, normally arranged at the 

final part of the session. Traditionally, PE teachers have used this approach with large 

and heterogeneous groups of students during relatively short periods of time. In addition, 

the direct or command style predominates throughout the lesson, giving little freedom 

among students’ choice (i.e. the teacher told students what they have to do and how 

they must perform the technique) (Brunton, 2003). 

Nevertheless, the sport technique-based approach is unlikely to adequately 

develop neither the motor abilities (i.e. techniques and skills) nor the knowledge through 

actions (Ross, 2014). In the same vein, Casey et al. (2021; p. 4) also stated that this 

traditional approach is not inclusive for all students, specially for girls and “non-sporty 

boys”. For that reason, over the last three decades the question of ‘what might be done 

to address the main problem of PE-as-sport technique?’ has been tried to be answered 

in form of different proposals, theoretical approaches or practical models (Kirk, 2017). 
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Chapter 1. 
Developmental Psychology 
applied to Physical Education 
 
1.1.- The relevant role of the Developmental Psychology 
Engaging students during the teaching-learning process is, at least, as important as the 

application of effective pedagogical resources to promote both active and meaningful 

learning (Sliwa et al., 2017). Indeed, as Wibowo et al. (2021) pointed out, psychological 

processes must be considered alongside key competences when syllabi are being 

planned, designed and organised for the new academic course. 

The Developmental Psychology is the field of Psychology dedicated to identify 

and explain the changes and evolutions that individual display over time (Shaffer et al., 

2014; p. 5). There are multiple theories that describe what is “the standard” to achieve 

at certain ages, especially during childhood and adolescence (Slater et al., 2017). Figure 
2 shows how the human maturation can be divided into different types of developmental 

dimensions depending on the theory or author. Hence, and for the shake of brevity, the 

development occurs along various dimensions that can be mainly summarised into 

physical, cognitive and psychosocial domains (Gillibrand et al., 2016). 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
 
Figure 2. The development occurs along common types of domains or dimensions. 
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Conforming with the main aim of the PE in Castilla-La Mancha [see Page 26], the 

integral and harmonious development is only possible when every human dimension is 

adequately considered (Decree 54/2014). For the present research project, the main 

benefits of PE among childhood and adolescence were used as the criterion to 

enumerate the following four developmental dimensions (Bailey et al., 2009):  
 

• The physical domain deems the acquisition and control of movement 

patterns, as well as the motor skills (Shaffer et al., 2014). The most important 

scope and focus of PE is the human movement, and theories for this domain 

are essential to optimize and offer adequate content for children and 

adolescents (Rarick, 1967). 
 

• The cognitive domain is a common denominator in daily physical activities 

and sports. According to Bailey et al. (2009), cognitive operations are 

essential for learning skills and achieve a desirable academic performance. 
 

• The social domain is regarded as the set of behaviours to maintain positive 

relationships with others meanwhile personal goals are achieved within social 

interactions (Shaffer et al., 2014; p. 380). 
 

• The affective domain encompasses a spectrum of psychological outcomes 

such as emotional wellbeing, self-confidence, sense of autonomy and 

competence or motivation (Bailey et al., 2009). 

 
Although the critical mass of research on Educational Psychology studies each 

dimension in isolation, all these domains are intertwined during the maturational and 

educative process (Slater et al., 2017). On the one hand, the analysis of each separate 

dimension enables to better understand the specific components that significantly 

nurture each domain at a specific period. For example, Monteiro et al. (2018) concluded 

that the activities involving explosive strength of upper limbs (i.e. physical domain) should 

be based on both the sexual maturation and the chronological age of the pupils. 

However, on the other hand, human maturation does not occur in separate moments of 

life. In this sense, one dimension might contribute to the development of another 

dimension. For instance, the classical game Tag (also called It) can be modified to 

contribute to the physical and cognitive dimension changing what the tagger says 

(normally: “Tag, you’re it!”) for a multiplication that the person who is tagged must 

answer. Indeed, the PE syllabi, and their correspondent sessions, must assume the 

adequate development of these four domains throughout each academic course.   
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1.2.- Physical domain  
Physical dimension is undeniably one of the most important domains which mainly 

occurs during the early childhood years (Stork, 2008). In fact, children use certain 

movement patterns as a way of communication to express feelings or states, play 

games, manipulate objects and, ultimately, learn about their surrounding world (Shaffer 

et al., 2014). The physical development is significantly influenced by the experiences 

within the environment. As Cale (2021) argued, PE is the principal subject which 

holistically contributes to physical development at infantile, childhood and adolescence. 

For that reason, Whitehead (1993) proposed the term physical literacy in order to achieve 

the main objective of the subject [see Page 26]. 

1.2.1.- The Fundamental Motor Skills 
To begin with, Fundamental Motor Skills [also termed asFMS] are basic patterns of 

movement such as running, galloping, jumping, hopping, skipping, leaping, sliding, 

throwing, catching, dribbling, kicking and striking. According to Bolger et al. (2020), these 

skills are the foundation for more complex or context-specific skills, also colloquially 

called as “building blocks”. For instance, the two-handed catch forms the basis for 

specialized skills such as baseball or ultimate-Frisbee™. These skills begin to be 

acquired between 1 and 7 years, during the development of fundamental motor patterns 

and after the accomplishment of basic movement skills such as walking, crawling, rolling 

and standing (Kohl et al., 2013; p. 106). Bloger et al. (2020) noted that these skills have 

to be learned and developed through different instructional environments with adequate 

opportunities of practice and feedback, in contrast to fundamental movement patterns, 

which are acquired naturally. Specifically, the skills are divided into three main clusters: 
 

• Locomotor skills are the set of body movement from one place to another, such 

as running and jumping. 
 

• Object control skills are the group of abilities involved during the control and 

manipulation of an element, such as throwing and kicking. 
 
 

• Stability skills are the set of abilities to acquire and maintain static and dynamic 

balance such as balancing and twisting. 

 
Around 7 years old [1st grade of Primary Education], children learn to refine these 

skills and try to combine them into more complex movement patterns reaching the 

penultimate period of the motor development called skillfulness stage (Clark et al., 2002). 
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It is also worth mentioning that after seven some movement patterns might be modified 

throughout life due to internal and/or external factors such as biological age, some 

diseases or injuries. These adaptations are presented lifetime in a process termed the 

compensation stage (Salehi et al., 2017). For all the above, the primary interest in PE is 

to design adequate lesson plans to develop and acquire the students’ Fundamental 

Motor Skills during the early educative stages. That is to say, to increase their repertory 

of to be engaged in physical and sporting activities beyond the subject (Kohl et al., 2013). 

1.2.2.- Far away the building blocks: physical activity 
One of the main concerns at PE is how to foster the acquisition of the Fundamental Motor 

Skills in complex activities. There are two main models of motor development which 

demonstrate the relationship between motor literacy and physical activity engagement.  

On the one hand, in 1980 Seefeldt proposed a hierarchical order of the motor 

development into four levels: (I) reflexes, (II) fundamental motor skills, (III) transitional 

motor skills and (IV) specific sporting skills and dancing patterns. According the author, 

the transitional motor skills imply the combination of skills that are required to start 

learning sports. One example of these kind of skills is catching a ball while the person is 

in motion. At this case, two skills (running and catching) are linked, which are the 

previous step to be involved, for instance, in a baseball game. In addition, Seefeldt 

(1980) also hypothesized the existence of the proficiency barrier between fundamental 

motor skills and transitional motor skills. This barrier may explain the relationship 

between the motor competence and the intention to be active. In this sense, it acts like 

a border to determine if the children achieve enough level of competence to be engage 

in physical activities lifetime. In spite of the proficiency barrier might not be linear, it is 

conceptually located between fundamental motor skills and transitional motor skills 

periods and orientally occurs between early and middle childhood (Brian et al., 2020). 

On the other hand, Stodden et al. (2008) suggested a dynamic association 
model to explain the changes across time between motor development and physical 

activity. Indeed, this model considers a wide range of factors which impact on a 

reciprocal relationship between motor competence and engagement in physical activities 

such as parental influence, environmental conditions or previous experiences in PE 

classes. The author also outlined how the factors related to psychosocial health and 

holistic development might impact on the implication in physical and sporting context. In 

this sense, the motor skill components are considered one of many determining factors 

that contribute to the intention of being active (Kohl et al., 2013). For instance, inside this 
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dynamic model, gross motor skills (divide into locomotor skills and object control abilities) 

are deemed an elementary component of the motor competence. However, the gross 

motor skills and, therefore, the general motor domain are also influenced by another 

factor called sex.  In fact, literature suggest that boys are more adroit at object control 

abilities, meanwhile girls are more competent in locomotor skills (Pienaar et al., 2021). 

Definitively, teachers must take this multifactorial model in the PE lesson plans. 

The conceptualization of the physical dimension, as well as its association with 

the time practicing physical activity is complex. In general terms, the main objective of 

studying this domain as a relationship with other outcomes is to assist teachers, coaches 

and practitioners to adequately equip students with the necessary skills and abilities to 

be engaged in physical and sporting activities (Kohl et al., 2013). 

1.2.3.- How to measure and analyze the body? 
Outside of proposing an associated and general notion of physical dimension some 

investigations have analyzed the contribution of isolated elements to the human 

development. The Anthropometry is a field used in a diverse range of disciplines such 

as Medicine, Anatomy or Physiology that studies the measurement of the human body 

(Stewart et al., 2007). Expressly, surface anthropometry is defined as the technique of 

obtaining surface dimensional measurements that define the human phenotype. 

According to Casadei et al. (2021), these measurements provide valuable information in 

terms of developmental patterns, nutritional adequacy and the general health status. 

During the last decades, there were certain attempts to standardize surface 

anthropometric protocols. The current and approved guidelines was proposed by the 

International Society for the Advancement of Kinanthropometry (ISAK) in 2001, revised 

in 2006. For the shake of brevity, only the techniques that are more attainable at PE 

classes (without the support of a team of researchers) in order to control the body status 

of the children and adolescents are going to be illustrated. A summarize of the key steps 

for measuring the following variables can be found in the webpage of this dissertation. 

To begin with, the stretched stature (height) is defined as the tallness of a 

person standing. ISAK recommend the use of a validated stadiometer (Stewart et al., 

2007). Recent evidence is congruent with the lack of association between stature and 

physical activity (Marieke et al., 2021). Therefore, the practice of regular physical activity 

seems to do not have a negative effect on stature and the difference of values among 

sports are mainly due to the requirement of the sport itself (Kohl et al., 2013). 
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Next, the body weight is defined as the person’s mass, which is the force the 

matter in the body exerts in a standard gravitational field, without any items on such as 

shoes or clothes. For and adequate measurement, ISAK recommend the use of a 

validated body composition analyzer (Olearo et al., 2014). In fact, the bioelectrical 

impedance analysis technique allows to itemise the overall weight into muscle, skeleton, 

and adipose tissue mass. Literature generally suggest that the components of weight 

can be influenced by the mode and intensity of the physical activity (Huertas-Delgado et 

al., 2021). 

Finally, the waist grith is defined as the circumference of the abdomen at its 

narrowest point between the lower costal border and the top of the iliac crest, 

perpendicular to the long axis of the trunk. For an adequate measurement, ISAK 

recommend the use of a validated anthropometric measuring tape. Recent studies 

recommend the inclusion of this analysis at PE as a way to understand the proportional 

variance of physical activity (Iglesias-Soler et al., 2021). 

1.2.4.- The observable state and inner mechanics of the body 
Once the different parts of the human are properly measured, the next action is to 

understand the interaction with the movement patterns. Biological development is mainly 

compounded by the physical and the physiological subdimensions (Mujika, 2013). Both 

of them offer relevant information to optimize the player’s performance, specially in 

professional sport contexts (Castillo et al., 2019). 

• Physical dimension is referred to the growth of the tangible parts of the body 

such as bones, muscles or organs. In this sense, the “observable state” that 

introduces this section refers to physical aspects of the human body that can 

be observed externally (O’Toole, 2018).  
 

• Physiological dimension is concerned with the inner functions and 

processes of the body. In this way, the “inner mechanics of the body” refers 

to physiological variables which are not tangible, and must be analyzed 

indirectly (O’Toole, 2018). 

 

These two dimensions are normally examined through a magnitude termed 

training loads [also expressed as TLs] (Castellano et al., 2017). Flanagan et al. (2002) 

suggested that training loads can be quantified by the product of the volume of exercise 

by the intensity of the activity. In practical terms, they offer valuable information for 
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selecting the most convenient activity to produce optimal organismic adaptations during 

games and for detecting the risk of injury and overtraining problems (García-Ceberino et 

al., 2022). As such, this magnitude is divided into external and internal training loads 

(Clemente et al., 2019). The external training load is represented by the physical 

dimensions imposed by the training or games scenarios. On the contrary, the internal 

training load is defined by the physiological responses of the athlete to a given external 

load. As a matter of fact, the external load is the main factor which determinates the 

internal load (Impellizzeri et al., 2005). Figure 3 illustrates the most used invasive and 

non-invasive techniques to quantify the external and internal loads in sport context.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3. Ways of quantifying the physical and physiological performance. 
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Basically, the external load is measured and quantified by the position data 

including distances, intensities or durations. Castellano et al. (2017) pointed out that the 

external load can be measured (I) by the speed through Global Positioning Systems 

(GPS) using the distance covered magnitude (meters · minutes-1), or also (II) by the 

accelerations through triaxial accelerometer using the Player Load [also expressed as 

PL] indicator (Boyd et al. 2011). Similarly, the internal load is measured and quantified 

by objective and subjective methods including the heart rate or the maximal oxygen 

consumption (VO2 max). In this sense, one of the most convenient but subjective method 

is the rating of perceived exertion [also expressed as RPE] using diverse versions of the 

Borg scale (Borg, 1998), depending on the context. The perceived exertion is based on 

the physical sensation an athlete perceived during physical activity. In this sense, the 

internal load can be calculated multiplying the time of the physical activity (in minutes) 

by the number of the perceived exertion scale. Conversely, other authors (Cabral et al., 

2020) proposed the rating of perceived exertion as an absolute value (i.e. without any 

arithmetical operator) to obtain the figure of the internal load. In the end, the new 

technologies have allowed the acquisition and implementation of objective and real-time 

monitoring systems such as Polar Team™ or Wimu Pro™ to obtain the quantification of 

training load, and therefore, to analyze both physical and physiological domains. 

1.2.5.- Health-related physical fitness 
The physical and physiological domains are essential for the physical fitness which is 

considered as the ability of perform daily activities with alertness and vigor without undue 

fatigue (O’Toole, 2018). Although the health-related fitness is a complex 

multidimensional construct, it is one of the main priorities of the PE syllabi (Kohl, 2013).  

According to Britton et al. (2020) physical fitness construct contains the elements 

of cardiorespiratory endurance, muscular strength, muscular endurance, flexibility and 

body composition; which traditionally have been assessed in schools. Although 

laboratory protocols offer reliable and objective results of the health-related physical 

fitness, they are not feasible at all in the school settings. In order to overcome this 

limitation, fitness test batteries are one of the most reasonable alternatives because they 

are affordable and time-efficient system that can be easily administrated in PE classes 

(Ruiz et al., 2011). The Council of Europe Committee for the Development of Sport 

(1998) designed and proposed the EUROFIT test battery for European children and 

adolescents from 6 to 18 years old. In the same line, the European collaborative project 

Assessing Levels of Physical Activity (ALPHA) proposed a set of instruments to analyze 
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the level of health-related physical fitness. What this project add is the creation of 

different version of the battery to effectively adapt to the needs of each school. Therefore, 

the high priority and extended ALPHA fitness test batteries were proposed. For the shake 

of clarity and conciseness, only the High Priority ALPHA Fitness Test Battery is going to 

be illustrated. This version is divided into three main disciplines and has a duration of 2 

hours and 30 minutes for 20 students approximately (Montosa et al., 2018). 

• Body composition 

o Body Mass Index (BMI) or Quetelet Index is defined as the weight (in 

kilograms) by the square of height (in meters). Regardless the fitness 

battery, the American College of Sport Medicine recommends this method 

to estimate the body composition and to define pediatric overweight and 

obesity (Pate et al., 1995).  
 

o Waist circumference is previously mentioned on Page 30. 
 

• Cardiorespiratory fitness 
o 20 meters shuttle run test was proposed for Léger (1988) to determine 

the maximal aerobic power. In this test, participants run back and forth on 

a 20 meters course touching the correspondent line at the same time a 

sound signal is emitted (from a track).  
 

• Musculoskeletal fitness 
o Handgrip strength must be measured with a dynamometer.  

 

o Standing board jump is the test to record the distance jumped measured 

from the initial take-off line to the point where the back of the heel nearest 

to the line lands on the ground. 
 

Heath-related fitness is not only a cause for concern among teachers and 

parents. According to Bull et al. (2020) most than the 80% of adolescents do not meet 

the recommendations for being involved in at least 60 minutes (or more) of moderate-to-

vigorous intensity physical activity daily. In fact, regional, national and international 

administrations such as the World Health Organization (WHO) argue that there is an 

urgent need to promote physical activity in the general population including children and 

adolescents. For that reason, the organization updated the previous 2010 

recommendations and proposed the 2020 Guidelines on Physical Activity and Sedentary 

Behaviour (World Health Organization, 2010a; 2020a). Table 1 summarizes the 

updated. 2020 guideline as well as illustrate the significant modifications from the 

previous version of 2010. 
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Age Physical activity guidelines WHO 2010 Guidelines 
Similarities Differences 

5 - 17 

Time and 
type of 
activity 

An average of 60 minutes of 
moderate-to-vigorous intensity 
activities per day. 

Basically, the 
main 
information from 
the 2020 
version remains 
significantly 
unchanged 

The new 2020 
version has 
changed the 
previous term 
‘accumulation of 
60 min. for 
children’ for ‘an 
average of 60 
min’. This 
change reflects 
the new 
scientific 
conclusions.  

Special 
notes 

Vigorous aerobic activities 
including strengthen muscle 
training is also recommended at 
least 3 days per week. 

The new version 
also confirms 
the positive 
value of regular 
physical activity 
to maintain a 
health and 
balance 
lifestyle. 

Inactivity 
The amount of recreational 
screen time should be limited 
daily to no more than 1 hour. 

18 - 64 

Time and 
type of 
activity 

At least 150 – 300 minutes of 
moderate aerobic activities per 
week is recommended. 

This version has 
removed the 
accumulation of 
10 minutes 
bouts for adults 
because any 
bout duration is 
associated with 
improved health 
outcomes. 

Special 
notes 

Vigorous intensity training 
involving all major muscle is 
also recommended at least 75 
– 150 minutes per week. 

The new version 
recommends 
similar number 
of physical 
activities. 
Besides, it also 
supports that, 
although people 
do not meet 
these counsels, 
some physical 
activity is better 
than none 

Inactivity 

The amount of sedentary time 
should be significantly reduced. 
To increase the health benefits, 
an increase of the 
recommended time is needed 

This version 
extended the 
counsel of 
multicomponent 
activities to all 
older people 
(and not only to 
poor mobility) 

Time/Type 
of activity 

At least 3 days per week of 
multicomponent physical activity 

This version also 
continues to 
emphasize the 
value of muscle-
strengthening 
training for 
general people  

< 65 

Special 
notes  

Functional balance and strength 
training activities at moderate or 
greater intensity 

‘Sedentary 
behaviour’ is 
substituted for 
the word ‘sitting’ 

Inactivity 
The same as adults from 18 to 
64 years old 

Based on Bull et al. (2020) 

Table 1. Main recommendations of the WHO 2020 Physical Activity Guidelines. 
 
 One of the most relevant modifications with respect to the 2010 guidelines was 

the inclusion of specific measure for people living with disability. Indeed, as Carty et al. 

(2021) highlighted this is the first WHO guidelines that support the development and 

implementation of policies and practices that are oriented to inclusive physical activity 

participation. In addition, the new guideline also incorporates specific recommendations 

for sedentary behaviour patterns influenced by the screen-time. However, Hollman et al. 

(2022) observed several limitations in understanding and applying the recommendations 

among stakeholders, emphasizing the important role of PE in healthy-related programs. 
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Regardless international concern about physical inactivity, Kahlmeier (2015) 

observed that the majority of countries have promulgated their own national guidelines 

or recommendations. Interestingly, only few countries such as Iceland or Switzerland 

incorporated a specific section about periods of inactivity. Figure 4 summarize the 

guidelines about the minimum duration and the frequency of physical activity for children 

and young people in some countries of Europe. 

 
 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Act. Activity; MVPA. Moderate-to-vigorous physical activity 

Figure 4. National physical guidelines for children and adolescents in Europe. 

 
 To sum up, health-related physical activity is a priority at a micro-sphere (i.e. 

international authorities), meso-sphere (i.e. local administration) and micro-sphere (i.e. 

schools). For that reason, regardless the specific content at PE classes, lesson plans 

not only have to contribute to this general guideline during the sessions, but also to 

promote them beyond the school. And to reach this goal, practitioners must to contribute 

to the development of the four main dimensions mentioned on Page 25, emphasizing 

the physical domain holistically. 

Iceland 
60 min/day 

Standard act. 
Avoid inactivity 

Ireland 
60 min/day 
MVPA 

Strength act. 

Finland 
1-2 hrs/day 

Vigorous and 
all-round act. 

France 
60 min/day 
MVPA 

Muscle training 

UK 
60 min/day 
MVPA 

Division per age 

Norway 
60 min/day 
MVPA 

Sweden 
60 min/day 
MVPA. 

Switzerland 
+1 hrs/day 

Standard act. 
Avoid inactivity 

 

Spain 
60 min/day 
MVPA 

Portugal 
60 min/day 
MVPA 

WHO guidelines 

Belgium 
60 min/day 

Moderate act. 

Austria 
60 min/day 

Moderate act. 
Avoid inactivity 
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1.3.- Cognitive dimension  
Cognition is mainly defined as the mental processes by which knowledge is acquired 

and manipulated (Bjorklund, 2018; p. 38). Traditionally at PE context, cognitive aspects 

were only reduced to memorize theoretical elements or isolated concepts for pen-and-

paper exams (López-Pastor et al., 2013). However, this tendency, mainly influenced by 

previous experiences of teachers and the requirements of the curriculum, was kept away 

from the scientific proposals. In 1979, Arnold hypothesized a framework of learning in, 

through and about movement to integrate the physical and the cognitive dimensions with 

the pedagogical practice. Nowadays, thanks to the new advancements at neuroscience 

and neurodidactics, the adequate development of cognitive function during childhood 

and adolescent is in the spotlight. 

1.3.1.- Structure, functions and development of the brain 
All cognitive functions occur in the nervous system. In turn, it is divided into the Central 

Nervous System [also termed as CNS] and the Peripheral Nervous System [also termed 

as PNS]. The Central Nervous System is consisted of the spinal cord and the brain. On 

the one hand, the spinal cord is a tubelike structure divided into four areas that transmits 

all the information from the different parts of the body to the brain and vice versa. 

Specifically, the spinal nerves are connected to different parts of the body to order 

conscious movement patterns (i.e. motor root) and to transmit sensory information (i.e. 

sensory root). On the other hand, the brain controls and coordinate the whole organism 

(Lerner et al., 2015). 

The brain is in turn divided into three main regions: brain stem, cerebellum and 

cerebrum.  First of all, the brain stem connects the brain with the spinal cord consisting 

of the medulla oblongata, pons and midbrain. The main functions of the brain stem are 

to connect information between the brain and the rest of the body, and to perform critical 

functions such as controlling the level of consciousness or the breathing cycles. Next, 

the cerebellum lies beneath the cerebrum. It plays an important role in coordination and 

balance. In fact, it is the most important region for the physical domain [see Page 27]. 

Last but not least, the cerebrum is the largest part of the human brain, and is divided 

into two hemispheres consisting of four lobes with different functions (Bjorklund, 2018) 

illustrated on Figure 5. The ripple surface of the cerebrum is called the cerebral cortex. 

The brain also includes four interconnected cavities, the ventricles, which produce the 

cerebrospinal fluid that basically protects the brain form knocks on the head (Torrico et 

al., 2021). 



THEORETICAL  FOUNDATION 

 41 

 

 

 

 

 

 
 

 

 

 
Figure 5. Anatomy of the brain and its main functions. 

 
The nervous system consists of nerve cells called neurons or gray matter. They 

are interconnected in a process called synapses. In this process a neurotransmitter 

travel through the synaptic cleft from the axon terminal (“sender”) to the dentrite 

(“receiver”). In fact, there are many different proposals to classify the neurotransmitters, 

such as the proposal of Prasad (2020) dividing them into amino acids, peptides and 

monoamines. For some brief clarification purpose, each neurotransmitter is used by 

different neurons depending on the main function or operation. In terms of 

neuroeducation the most important neurotransmitters are the glutamate, dopamine, 

norepinephrine or acetylcholine.  
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1.3.2.- Developing knowledge through actions: frameworks 
The development of physical literacy (Whitehead, 1993) implies the advancement of 

physical ability, knowledge and motivation to understand the movement patterns 

(Varghese et al., 2019). Indeed, as Wall et al. (1985) proposed in its knowledge-based 

approach to motor competence [see Page 22], cognitive functions influence on the way 

children and adolescents try to solve a motor problem. However, it was not until the 

1990s when cognitive capabilities started to be investigated firstly at sport settings 

(McPherson et al., 1991). 

One of the theories that are used to explain the development of the children’s 

awareness over their own actions was proposed in 1985 by Piaget. In accordance with 

this author, the process of awareness over the own actions is developed during 

childhood as from the following stages. 
 

• First, during the preoperational stage of cognitive development (2 - 7 years 

old), the individual acts without understanding the process involved. In other 

words, the children cannot adequately explain the reasons of their actions. 
 

• Next, during the concrete-operational stage (8 – 11 years old), the 

individual can describe the reason of their actions. In this period, since 

children begin to become aware of their own actions, they are able to extract 

important piece of information from the actions. In addition, they start to 

distinguish between the way and the goal of each basic action. 
 

• Finally, during the formal-operational stage (more than 12 years old), the 

individual is able to elaborate causal hypothesis, and the understanding leads 

the action.  

 

In this sense, the Piaget’s theory of the cognitive development stablishes that, 

firstly, children begin to know the objectives and the results of their own actions. Then, 

they initiate the understanding of the ways they have used to achieve those objectives 

or results. In the same vein, Laurent et al. (1987) observed that practice is an indisputable 

element to properly acquire the understanding and awareness of the own actions. 

The Piaget’s theory is focused on the process in which children evolve from a 

practical knowledge to a more reflective one. Other theories have focused on the 

metacognition, which is defined as the way persons known about their own knowledge. 

The proposals by Brown (1978) and Flavell (1976) are widely used to understand the 

metacognitive operations in PE context (Ruiz-Pérez, 1995; p. 34).   
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On the one hand, Brown (1978) considered that the metacognitive process 

contributes to the problem-solving skills, and that the metacognition is in turn influenced 

by the individual experiences. Under the prism of this theory, the process of 

metacognition has four main actions: classify, verify, evaluate and foresee. According 

with the author, the individual is gradually aware of the ability to perform certain 

movement patterns (classify) to solve physical problems (verify); evaluating the effort 

and knowledge required to achieve the goal, as well as foreseeing any issues in the 

future. 

On the other hand, Flavell (1979) added the concept of metacognitive knowledge 

to the existing idea of metacognitive experiences. Regarding metacognitive knowledge, 

it is the kind of understanding or beliefs about oneself and others, the tasks, the actions, 

the strategies and the interactions. Conversely, this author defined metacognitive 

experience as the conscious experiences that may occur during the interaction of the 

environment. In this sense, metacognition enable children to be more aware about the 

type and difficulty of the movement patterns, and therefore, more self-confident in terms 

of selecting the most suitable action. 

In a PE context, children and adolescents develop a metacognitive process 

during the evolution of their physical domain (Álvarez-Bueno et al., 2016). In this sense, 

not only the selection of the suitable action for a physical problem is needed to be 

competent, but also the comprehensive understanding of the movement pattern that 

comprise the action is required to be succeed in the solution of the problem. As Diamond 

et al. (2015) hypothesized that the cognitive flexibility is an important aspect for solving 

different tactical and technical issues in an unpredictable environment. Therefore, these 

aforementioned components can be practiced in a wide range of scenarios throughout 

the PE syllabus.   

1.3.3.- Strategic and critical thinking for Physical Education 
During the 1990s the term strategy also started to be a very common concept in different 

fields such as Psychology, Marketing or Education (Ruiz-Pérez, 1995; p. 39). In PE and 

sport pedagogy settings the word strategy was a synonym of the term action plan (Laszlo 

et al., 1985). Therefore, a strategic thinking is a process through which the individual 

analyzes both the internal and external environment, gaining knowledge from it, and 

selecting the best procedure or action play to solve a concrete situation (O’Brien et al., 

2019). In any case, critical thinking is a similar term that was proposed to avoid 
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confusion with other meanings of the word strategy in educational context (Lodewyk, 

2009). 

Indeed, one of the main goals at schools is the promotion of critical thinking or 

the way students might plan and deliver their actions effectively. Regarding PE, the first 

investigation about critical thinking was focused on its promotion. Thus, Boyce (1991) 

identified primary objective and set of rules as two main ingredients for promoting this 

kind of thinking. First, a primary objective orientates the organization and planification of 

a response. Next, certain set of rules or constraints helps student to understand and 

select the adequate action. Once the strategy has been identified and applied, repetition 

in different activities will contribute to its acquisition. 

Similarly, McBride (1991) proposed a theoretical model to better understand 

critical thinking process in the presence of tactical or technical problems. This model 

considers critical thinking as an active and reflexive process of organizing the 

information, using the data to develop an adequate strategy to solve a given problem. 

This model is divided into the following four steps. 

• Cognitive organization. The process of assessing and analyzing the 

information regarding the movement problem. 
 

• Cognitive action. The process of using the data gathered to develop and 

refine the response to the movement problem. 
 

• Cognitive outcomes. The process of select a possible solution, thinking 

about the adequate movement pattern to solve the problem. It is closely 

related with the following step. 
 

• Psycho-motor outcomes. The final process of evaluate the action through 

the selected motor action. This process is viewed as interdependent 

operation of the cognitive outcomes. 
 
On the other hand, Tishman et al. (1995) adapted the definition and implication 

of critical thinking into four areas related with PE and sport pedagogy (see Figure 6). 

One of the main contributions was the specification of planning and strategic thinking for 

sport tactical and technical problems. Therefore, the planning and strategic thinking can 

involve the use of mental imagery to select the best resource to solve the problem. In 

addition, the authors also take into account the previous theories about metacognition 

as an important way to develop motor and sport competence. 
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Figure 6. Four areas of critical thinking in sport and physical activities. 

 Both the McBride’s (1991) and Tishman’s (1995) proposals shed some light on 

the practical applications or action plans of critical thinking in real school context, such 

those proposed by Walkuski (1997) and Humphries (2014), empathizing the strategy of 

questioning students. 

1.3.4.- The role of the subconscious mind at decision-making 
In certain contexts, as the case of sports, some decisions must be taken immediately to 

solve spontaneous problems (González-Fernández et al., 2021). A critical mass of 

research has indicated that the automatic and unconscious process is present in 

complex and immediate actions during games (Breivik, 2013). In this sense, Soon et al. 

(2008) argued that simple decisions, involving no more than three stimulus, are 

processed in the conscious cognitive part. For example, in a soccer match, the player 

(consciously) decided to pass the ball to one or another uncovered teammate. At the 

same time, they also ascertained that when a complex action is required, the brain 

activates the unconscious cognitive part to solve the problem in a relative quick way. 

In the same vein, Kahneman (2022) proposed the domain-specific and dual-

system theory. This framework assumes that human behavior is controlled by two 

different procedures: (I) a system that operates quickly and do not require attention, and 

(II) a system responsible for the mental processes that demands controlled attention. 
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The theory has recently been considered problematic because it only conveys two types 

of information processing (Furley et al., 2015). In order to overcome this issue, Evans et 

al. (2013) proposed two different types of processing: autonomous process (i.e. working 

memory is not required) and controlled process (i.e. working operations are required). 

In terms of physical activity and sports, an autonomous process has a significant 

and positive association with the number and kind of stimulus present in the activity itself 

(González-Fernández et al., 2021). In fact, the theory of the assignable recourses or the 

capacity model of attention (Kanheman, 1973) is a framework which proposes that the 

cognitive resources are limited, which requires cognitive effort to focus on relevant 

stimulus. In other words, the theory supports the need to “economized” the cognitive 

effort, only selecting the most relevant stimulus. Additionally, this theory introduced the 

allocation policy which are the way the following the assignable recourses are prioritized 

to solve a specific problem: the automatic attention (i.e. stable dispositions that lead the 

unconscious behaviour); the intentional attention (i.e. criteria used to respond to the 

stimulus), the evaluation of demands on capacity (i.e. analysis of the general cognitive 

resources) and the relationship between the arousal and the real cognitive capacity. 

 During the high-intensity periods of physical activity the cognitive exhaustion 

significantly increases. Dietrich (2003; 2006) hypothesized that the performance in high-

demands physical activities may cause inhibition of the response in the frontal lobe. In 

this brain region, the dorsolateral prefrontal cortex can inhibit the selective attention, the 

planification and the analysis of the working memory, affecting the overall performance. 

Later, Dietrich et al. (2011) stressed the notion that during long physical activity periods, 

an activation of all motor and sensory systems occurs to the detriment of a deactivation 

of other less important systems with the objective of sustaining the activity. In other 

words, as Figure 7 illustrates, during large periods of physical activity, the autonomous 

cognitive operations might be more ineffective due to the exhaustion. Since this issue 

can become a problem in physical activity contexts, González-Fernández et al. (2021) 

made an addition to the previous theories to highlight the need of contextualized and 

individually adapted the PE sessions to the particular needs of the students. 

 

 

 

Figure 7. The brain must prioritize operations during exhaustion moments. 
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1.4.- Social dimension  
In general terms, the teaching-learning process normally occur in society. In fact, the 

sociocultural theory considers the human development a product of the social and 

cultural experiences, called the socio-cultural environment (Vygotsky et al., 1978).  

Social development is defined as an equitable set of social skills and adaptative 

behaviours that enables a subject to interact well with the rest of the people, react 

positively and avoid conducts that imply negative consequences (Shaffer et al., 2014). 

The mainstay of both personal and social skills is that, alongside the rest of dimensions, 

they are key abilities to be a more successful learner, as well as to make a more 

successful transition to adult life (Wright et al., 2011). Specifically, Opstoel et al. (2019) 

demonstrated that these abilities, including responsibility; cooperation; self-reliance or 

empathy can be developed in PE and sports contexts. 

1.4.1.- The role of school during the social development 
The role of the school in promoting social development is unquestionable. The World 

Health Organization (WHO; 1997) introduced the term psychosocial competence to 

define the ability and state of mental well-being while interacting with others and the 

environment. Later on, the organization (2020) proposed the term life skills education 
to reinforce the promotion of both personal and social development, including the 

prevention of social problems and the protection of children at schools. Nonetheless, 

different terms are also often used in the literature to define the concept of social 

development: personal and social responsibility (Hellison, 1995), prosocial behaviours 

(Hodge et al., 2011) or social and emotional learning (Taylor et al., 2017). 

But, why PE is the ideal context for developing the psychosocial competence? 

Opstoel et al. (2019) considered the important social character of PE and its contents 

such as sports. This enriching environment can be considered to be an appropriate 

means of developing the social dimension and prosocial behaviours. In addition, Goudas 

et al. (2009) demonstrated that the social skills learned in PE can be easily transfer to 

other domains in life. Notwithstanding, PE programs by themselves do not intrinsically 

foster positive outcomes. In this sense, as Cryan et al. (2017) emphasized, practitioners 

should create suitable pedagogical environments where students experience self-

discovered life skills. For that reason, one effective pedagogical strategy is to highlight 

individual strengths and potentialities (i.e. prosocial behaviours); instead of negative 

aspects that need to be corrected (i.e. antisocial behaviours) (Holt, 2016). 
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1.4.2.- Promoting psychosocial competence 
A wide range of literature have investigated the benefits of different PE interventions on 

children’s and adolescents’ social development. In fact, in a recent systematic review 

carried out by Opstoel et al. (2019), the psychosocial competence has been investigated 

from different perspectives including mainly prosocial behaviour followed by other factors 

such as communication, making friends, cooperation, leadership, responsibility, 

problem-solving, decision-making, goal-setting, management and work ethics. 

Generally, evidence point out a positive association between specific pedagogical 

strategies and the development of life skills. 

Additionally, Aartun et al. (2022) pointed out that the social construction of the 

body must become an essential part of the PE classes. As such, the authors found that 

physical activity promotion strategies, alongside surveillance protocols can be fostered 

with the pedagogies of embodiment. Specifically, this kind of pedagogies explore the 

student’s capability, giving the opportunity to reflect upon how the skills may be 

understood and socially used. Indeed, Lambert (2020) showed that pedagogies of 

embodiment foster physical, cognitive and social attention to the environment. Along this 

similar line, and connected with the critical thinking frameworks [see Page 67], Kirk 

(2020) proposed that the promotion of a critical reflection strategy to enable students to 

explore different ways of expressing in order to value different physical activities held by 

society. Therefore, discover new movement activities can help students to value the 

importance of participating in meaningful physical activities, providing them with 

opportunities to become more skilled and motivating in an equitable and fair society 

(Aartun et al., 2022). 

 

1.5.- Affective dimension  
The mental-related domain is the last dimension to consider in the educative context. 

The affective domain includes the manner in which people tackle issues emotionally. For 

that reason, this domain is also termed as emotional development (Slater et al., 2017). 

In general terms, this domain involves personal attitudes, emotions and feeling in the 

moment of interact with the environment. In accordance with Anderson et al. (2001), the 

affective domain is a process present in every teaching and learning process comprised 

by the following components.  
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• First of all, the student receives the phenomena, deciding to utilized the selected 

attention based on his/her feelings and emotions (i.e. motivation). 
 

• Next, the student responds to the phenomena. During this response there are 

three internal operations that determine the kind of response.  
 

o Assessing the worth of the information, called valuation.  
 

o Creating a unique value system, called organization.  
3 
 

o Internalizing the repertory of values, called characterization. 

 
Since the study of the whole mental functions and operations are extremely 

complex and depends of the kind of stimulus and experiences; scholars decided to 

separate this domain into different, but relevant, dimensions such as burnout, life 

satisfaction or productivity. 

Without any kind of doubt, one of these dimensions that has an increasing interest 

in schools, and significantly impacts on the general development of the children and 

adolescents is the motivation. According to Kirby et al. (2015), this construct is a 

psychological process characterized by dynamic behaviors that individuals deem vital 

for their personal development. One of the most cited frameworks that have been used 

in the academic setting to explain the behaviors and performance based on the personal 

motivation is the Self-Determination Theory, proposed by Deci and Ryan in 1985. 

1.5.1.- The puzzle of the Self-Determination Theory 
The Self-Determination Theory (SDT; Deci et al., 1985) is a widely used framework for 

understanding the student’s motivation at PE. It is a macro-theory of human motivation, 

emotion and personality processes in social context, assuming the interplay between the 

mental processes, the behaviours and the environment (Van den Berghe et al., 2014).  

Since the motivation can change thought time due to both internal and external 

factors (Vansteenkiste et al., 2019), the Self-Determination Theory considers the 

motivation as a multidimensional construct that can be placed on a continuum. In this 

regard, as it is shown in Figure 8, the continuum consists of different behavioural 

regulations which define the reasons why people are engaged or disengaged from a 

particular activity (Ryan et al., 2017). At the same time, the behavioural regulations are 

grouped into three main types of motivation: amotivation, extrinsic motivation and 

intrinsic motivation 
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Figure 8. Motivational types proposed by the Self-Determination Theory. 

In this sense, the Self-Determination Theory is focuses on the children’s and 

youngsters’ inherent motivational propensities for learning and growing (Ryan et al., 

2020). In other words, people are seen as active beings with an innate tendency to be 

involved in environments and activities in which they feel intrinsically or autonomous 

motivated (Alcaraz et al., 2015). Nevertheless, this psychological growth and integration 

requires supportive conditions (Ryan et al., 2020). Therefore, Zaragoza-Raposo et al. 

(2020) emphasized that social environment may or may not support the autonomous 

types of motivation.  

Up to a certain point, the Self-Determination Theory is similar to the construction 

of a puzzle. Over the years, new pieces have been added to the theory once their fit was 

verified (Vansteenkiste et al., 2010). This metaphor is sometimes helpful to understand 

that psychological outcomes, such as motivation, must be considered as constructs (i.e. 

explanatory models based on measurable events) with different dimensions, proposals 

and perspectives. In fact, the Self-Determination Theory has associated several mini-

theories, mentioned below, which was developed for decades (Ryan et al., 2017) to 

understand the proactives attitudes among people in a wide range of settings. 

1.5.1.1.- First mini-theory: the Cognitive Evaluation Theory (CET) 

The Cognitive Evaluation Theory (CET) was proposed by Deci et al. in 1975, and 

was the first one that comprised the Self-Determination Theory. In a nutshell, this theory 

is grounded on the dynamics between external events (i.e. rewards or choice) and the 

way individual acquire interest or enjoyment to continue do a certain activity.  

This mini-theory introduced, for the first time, the term Intrinsic Motivation [also 

termed as IM] as the manifestation of the organismic growth tendency to act from the 

inherent satisfaction rather than for external stimulus (Oudeyer et al., 2009). Therefore, 
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when a subject has intrinsic motivation, engagement is manifested in form of curiosity-

based behaviours. Due to the fact that the performance of an activity is experienced as 

inherently satisfying, such behaviours have an internal locus of causality. That is to say 

that an intrinsically motivated activity is performed for its own shake, and individuals 

perceived their behaviours as emanating from their sense of self. 

Indeed, this mini-theory examines the factors that either might undermine or 

support the intrinsic motivation. In that sense, Deci et al. (1975) described three 

important concepts that constitute this theory:  
 

• Enjoyment. The full immersion in a specific activity or behaviour.  
 

• Interest. The attraction towards a certain activity. 
 

 

• Persistence. The continued engagement in the activity.  

1.5.1.2.- Second mini-theory: the Organismic Integration Theory (OIT) 
Not all activities can be intrinsically motivated, and therefore, a new theory is 

needed to explain the behaviours that are not inherently engaged. For that reason, in 

1982 Ryan proposed the Organismic Integration Theory. In short, the theory proposed 

that some activities can be considered a means to a separable outcome. From this 

perspective, the reasons for task engagement are not only due to the exposure of 

external events, but also for the internalization of the individual procedures or values.  

Firstly, this mini-theory introduced the term Extrinsic Motivation to understand 

the external factors (or non-intrinsically motivated factors) that may nurture certain 

activities. According to Vansteenkiste et al. (2010), this paradigm brought the notion of 

autonomous motivation, associated with the internal perception of the locus of 

causality; and controlling motivation, regarding the external perception of the locus of 

causality.  

Secondly, Ryan (1982) introduced the notion of internalization as a way of 

endorsing those values from the extrinsically motivated activities. In this sense, people 

possess a natural tendency to transform social norms, rules and morality into personal 

values and self-regulations in order to develop a more elaborated unified sense of self 

(Ryan, 1993).  Since there is a considerable variation in the extent to which the 

internalization function influence on the values of the individual (Ryan, 1993), the 

extrinsic motivation is placed in a continuum of four different types of regulations, which 

is showed in Figure 9.  
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Figure 9. Four main degrees of regulations which determine external motivation. 

1.5.1.3.- Third mini-theory: the Causality Orientation Theory (COT) 

This mini-theory contains the Latin root “causa”, which refers to the reason behind 

a determinant behaviour (Ryan et al., 2017). It is focused on individual differences in 

global motivational orientations, which can be measured through the different reasons to 

be involved in a specific activity (Moreno-Murcia et al., 2022). 

The Causality Orientation Theory [also expressed as COT] was adapted from 

the Vallerand’s model of motivation (1997) and consider three different types of 

orientations defined below that characterizes the way an individual acts or behaves. 

• Autonomy orientation. Regulation of behaviour autonomously due to own 

emerging and self-endorse values. In this sense, the individual interprets 

external events as informational inputs. 
 

• Control orientation. Regulation of behaviour extrinsically, in accordance 

with both internal and external demands. In this sense, pressure and control 

regulate the individual.  
 

• Impersonal orientation. Pervasive feelings of helpless and passivity due to 

the life experience is beyond personal control. 

 
In a nutshell, these orientations label or distribute people into two main groups. 

On the one hand, the autonomy-oriented individual, who experiences more 

psychological freedom and choice and interact with others with a sense of honesty. On 

the other hand, the control-oriented individual, who feel worried with meeting external 

demands and maintaining self-worth. Finally, the causality orientations are susceptible to 

change in response to environmental influences (Vaanstennkiste et al., 2010). 
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1.5.1.4.- Fourth mini-theory: the Basic Psychological Needs Theory (BPNs) 
 Up to this point, the aforementioned mini-theories of motivation were focused on 

the classification of different types of motivation and personal profiles depending on the 

external factors and internal values. However, the Basic Psychological Needs Theory 

[also termed as BPNsT] stated that the level of motivation is the result of satisfaction of 

three main fundamental psychological needs which are autonomy, competence and 

relatedness (Ryan et al., 2002). 

 To begin with, White (1959) proposed the need for competence, which refers to 

the experience of feeling effective in one’s environment, as the first “ingredient” to feel 

autonomously motivated. Next, deCharms (1968) included the need for autonomy, 
which is the experience of volition and psychological freedom, because is an important 

component of the intrinsic motivation that emanates from the self and is in accord with 

personal values and interest. Finally, Baumeister et al. (1995) suggested the need for 
relatedness, which is the feeling of belonging and connection with others, as an 

important association between motivation and social domain [see Page 49]. In recent 

years, other factors have been proposed as basic psychological needs that nurture self-

determined forms of motivation. In this sense, González-Cutre et al. (2016) examined 

the concepts of novelty-variety as the “fourth ingredient” of this theory because has a 

significant and unique effect on life satisfaction and intrinsic motivation. 

 Recently, Ryan et al. (2017) summarized the main features and characterization 

of the basic psychological needs. The most important point is that the basic psychological 

needs are innate and are universal requirements for human flourishing. In this sense, 

Ryan (1995) argued that people require satisfaction of these basic psychological needs 

to function optimally at the physical, psychological and social domain. Conversely, when 

these needs are thwarted, people might cope in a variety of maladaptive ways, including 

need substitution that negatively affects cognition, emotions and behaviours. For this 

reason, Ryan et al. (2020) emphasizes the need of creating an adequate environment of 

support these needs, especially in education context. 

 Along similar lines, Vansteenkiste et al. (2010) observed that acute empathy is 

an adequate precondition for supporting these psychological needs. Recently, Adams et 

al. (2017; p. 50) made an addition to Vansteenkiste’s idea to emphasise that need-

supporting attitudes are mainly based on an accurate understanding of another’s 

perspective. On the other hand, and taking into account the notion of social development, 

Rouse (2016) highlighted the notion of the interpersonal support through the abilities of 

warmth and responsiveness against distress as a necessary element for the satisfaction 
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of relatedness. Based on Ryan et al. (2020), Figure 10 illustrated the main actions in 

which the basic psychological needs can be supported within the educational context. 

 
 
 
 
 
 
 
 
 
 
 

 
Figure 10. Strategies to start supporting the basic psychological needs. 

1.5.1.5.- Fifth mini-theory: the Goal Content Theory (GCT) 
Last but not least, Deci et al. (1996) observed that goals have a significant 

relationship with the intrinsic and extrinsic motivation. For that reason, the Goal Content 
Theory [also termed GCT] incorporated two different types of life goals or aspirations 

that people pursue: 
 

• Intrinsic goals/aspirations. Components such as personal growth, physical 

health or community contribution that engender an inward orientation that is 

conducive to needs satisfaction. 
 

• Extrinsic goals/aspirations. Components such as money, fame or physical 

image that engender an outward orientation that is focused on garnering self-

worth through achievement and external validation, and thus detracting from 

basic needs satisfaction. 

 
Both intrinsic and extrinsic goal contents differentially can predict the satisfaction 

of the basic psychological needs. Specifically, Vansteenkiste et al. (2010) considered the 

pursuit of intrinsic goals as the third manifestation of the organismic growth tendency 

along with the intrinsic motivation and the internalization of values. This fact is in line with 

Ryan et al. (2017), who observed that the attainment of intrinsic goals is positively related 

to the quality of psychological health and interpersonal relationships. 
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1.5.1.6.- A quantitative method to evaluate motivation 
Multiple questionnaires have been designed and validated to examine the 

different degrees of motivation, proposed by the Self-Determination Theory, in the 

educational context. In the particular case of PE, Table 2 identified the most cited and 

referenced tools for the empirical evidence.  

Questionnaire 
(Author(s), year)  Dimensions  Settings Items 

BPNPES - Basic Psychological Needs in 
Physical Education Scale 

Vlachopoulos et al. (2011) 

Autonomy 
Competence 
Relatedness 

General 
Education 

(Greece) 
12 

CCM 3x2 EF - Cuestionario de Clima 
Motivacional 3x2 en Eduacción Física 

Méndez-Giménez et al. (2018) 

Task approach 
Task avoidance 
Self approach 
Self avoidance 
Others approach 
Others avoidance 

Secondary 
Education 

(Spain) 18 

CMEF-EP - Cuestionario de Motivación en 
Educación Física en Educación Primaria 

Miguel-Leo et al. (2019) 

Intrinsic regulation 
Identified regulation 
Introjected regulation 
External regulation 
Amotivation 

Elementary 
Education 

(Spain) 
18 

PMCYS - Peer Motivational Climate in Youth 
Sport 

Vlachopoulos et al. (2011) 

Improvement 
Relatedness 
Effort 
Team competition 
Team conflict 

Young 
Athletes 

(England) 
21 

PLOC - Perceived Locus of Causality Scale 

Moreno-Murcia et al. (2009) 
 

Perform approach 
Perform avoidance 
Mastery approach 
Mastery avoidance 

Secondary 
Education 

(Spain) 
20 

Table 2. Different questionnaires to test and examine the construct of motivation. 

Since the construct of motivation is complex to study, specially the multiple 

dimension that comprise the theories, Gronick et al. (1989) proposed the following 

arithmetic formula for summarizing the level of self-determined form of motivation into 

one single figure. In this sense, the Self-Determination Index (SDI), also known as the 

Relative Autonomy Index (RAI), is the weighted and combined values of the extrinsic 

and intrinsic motivation components of the continuum [see Page 47] to give a descriptive 

overall measure of the behavioral self-regulatory style.  

!"#	 ≅ &'#	 = (2 · #,- + #/&) − (2 · 23&	 + #4&) 
Where InM is Intrinsic Motivation; IdR is Identified Regulation; ExR is Extrinsic Motivation and IjR is 

Introjected Motivation. Due to the fact that integrated regulation (i.e. the behaviour is performance because 
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it fits within the individual’s self-concept; Vallerand, 2007) requires a relative high level of maturational 

development and it is often indistinguishable from intrinsic motivation, it is not included in the formula. 

Recently, Ünlü (2016) proposed an adjustable variant of the original formula in 

order to disentangle the Identified Regulation and Introyected regulation and weighted 

them separately. This modification enables the possibility to study this construct in 

combination with other scoring rules, as well as to account for the extent to which the 

identified and introjected regultation type are internal or external (Ünlü et al., 2015). 

!"#!"# 	≅ &'#!"# 	= #-5555 − 2-55555 

Where: 

!"#### = 	 (!'" − 1)	+	,!,#$%		(!-. − 1) + ,!,#'%		(!/. − 1)		
3  

and 

1"##### = 	 (!2. − 1) 	+	,(,#$%		(!-. − 1) + ,(,#'%		(!/. − 1)		3  

The ,),#$%		(!-. − 1)		and ,),#'%		(!/. − 1)		represents the amount of internal and external 

motivation of identified regulation and introjected regulation, respectively. 

Regardless of the formula used, the Self-Determination index has been used in 

quantitative analysis to obtain a single and “tangible” value (Ntoumanis, 2005), as well 

as to examine how robust or sensitive a program or protocol is designed in terms of both 

theoretical and methodological viewpoints (Martín-Albo et al., 2014). To conclude, the 

objective of this mathematical analysis is to examine the susceptible variables that can 

foster self-determined forms of motivation, as well as the optimal environment to support 

the basic psychological needs. 

1.5.2.- How the Self-Determination Theory can help at schools? 
 As it has been noted on Page 45, the Self-Determination Theory assumes that 

students are inherently prone toward psychological growth and integration (Ryan et al., 

2020). However, an adequate environment is required to achieve self-determined levels 

of motivation. 

 To begin with, the support of the original three basic psychological needs is 

essential to enhance internalization, higher achievement and self-determined forms of 

motivation (Castro-Sánchez et al., 2015). In accordance with Ryan et al. (2020), the 

autonomy can be satisfied by experience of interest and values; the competence is best 
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satisfied within well-structured environment that offer optimal challenges, positive 

feedback and opportunities for growth; and finally, relatedness can be facilitated by 

conveyance of respect and caring. 

 Without any kind of doubt, the controlling-supportive climate negatively impact on 

the less self-determined forms of motivation, ego orientation goals and imposition of 

pressure. In this regard, Reeve et al. (2006) describe two main type of teachers based 

on their level of manage controlling behaviours: 
 

• Autonomous-supportive teacher. S/he listen more to students, making time 

for independent work and giving the opportunities to speak and express 

emotions. When students seem stuck, s/he is offering progress-enabling 

hints, encouraging effort and acknowledging students’ perspectives. 
 

• Controlling-supportive teacher. S/he is monopolizing learning materians, 

offering the answer to be memorized and using controlling words such as “you 

have to” or “for the benefits of everyone, you should”. 

 
Along similar lines, Aelterman et al. (2019) warned that this kind of environment 

is not about permissiveness or totally provision of choice in every decision. In fact, 

teacher must help to catalyze students’ will-ingners to engage in learning through well-

organized learning environments and activities. In the same line, Duineveld et al. (2017) 

proposed that both teachers and parents must provide autonomy support in order to 

boost student well-being beyond school settings and high levels of self-determination 

theory in a wide range of tasks. 
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Chapter 2. 
Pedagogical Models and the 
Game-based Approach 
 
2.1.- In search of the adequate pedagogical framework 
After the Second World War, PE programs were connected to the concept of physical 

fitness applied for sport performance (Kirk, 2020). Indeed, during the 1950s emerged 

multiple sport-related fitness tests to promote health-related exercise (Corbin, 2012). 

Behind this prism, many headteachers understood that physical training was a useful 

way of maintaining order and discipline, as well as to engage students doing exercise in 

union all together. 

 In this sense, one of the most popular frameworks was the implementation of 

certain versions of the sport-technique approach. In general terms, as it is shown in 

Figure 11, this approach is based on the mechanical repetition of isolated skills outside 

the game, and the subsequent application in a real match (Kirk, 2017). At the same time, 

former PE programs were designed based on a multi-activity curriculum with the 

objective of offering students a wide range of activities so that they would find any game 

they would enjoy and practise for the rest of their life (Kirk, 2020). Regardless of the 

national educational policies, Casey et al. (2021) suggested that the sport-technique 

approach was a global phenomenon that significantly impact on several generations, 

especially during the 1950s and 1960s. 

 

 

 

 

 

 

 

Figure 11. Basic structure of a session using the sport-technique approach. 
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 Nevertheless, there exist concern about the development of adequate 

pedagogical methods to contribute to the development of the human dimensions and the 

student’s motivation [see Chapter 1]. In this respect, Mosston (1966) proposed the 

implementation of the spectrum of teaching styles, such as the reciprocal style or the 

convergent discovery style, to address the existing gap between what the teachers want 

to do and what s/he is really doing in practice. In accordance with Mosston et al. (2008), 

the different teaching styles can be a valid method to enrich the teaching-learning 

process. Indeed, this spectrum is considered a universal theory that can be applied 

beyond PE. However, from a practical perspective, although the teaching styles 

supposed an effective resource to enhance the meaningfulness of the learning 

outcomes, Metzler (2005) observed that they were only implemented in limited situations 

such as isolated sessions of the multi-activity sport technique-based programs. For that 

reason, scholars started thinking about alternative frameworks to address this issue. 

2.1.1.- Models-based Practice for Physical Education 
The term Models-based Practice [also abbreviated as MsbP] is referred to the 

action of implementing models during PE classes (Casey et al., 2021). As opposed to 

methods of instruction or isolated pedagogical strategies, the term model refers to the 

comprehensive aspects of planning, organizing and providing meaningful learning 

throughout an entire unit (Metzler, 2000). The Models-based Practice has evolved during 

the last for years, and therefore, there seems to be an endless debate regarding its 

application in real settings such as PE or leisure activities. 

  One of the first appearances of the concept models for PE as an alternative to 

isolated methods was proposed by Joyce et al. (1972a). They introduced the name 

models of teaching as “predefined packages” that included the development of 

pedagogical procedures to enhance meaningful learning. During the Annual Meeting of 

the National Council for the Social Studies Joyce et al. (1972b) ascertained four families 

of models based on different teaching and learning situations, as well as on final 

pedagogical objectives:  

• The information-processing models for analyzing the stimuli, generating 

concepts and solutions to problems 
  

• The social interactions models for developing interpersonal relations and 

creating a better society. 
 

• The personal models for highlighting the way the subject constructs and 

organizes his/her reality.  
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• The behaviour modification models for shaping behaviour through 

reinforcement and sequencing learning activities. 
 
Unlike the spectrum of teaching styles (Mosston, 1966), the models of teaching 

(Joyce et al., 1972a) pursue long-term goals and are applied throughout the whole lesson 

plans. Ultimately, the work of Joyce et al. (1972a) supposed the first step in the 

conceptualization of the models-based practice in PE. 

In 1985, Jewett and Bain argued about the difficulties in producing a solid 

theoretical and curricular framework for PE. In this respect, they believed that the PE 

syllabi had to be based on the human movement phenomena, addressing a wide range 

of socioeconomic circumstances. Therefore, Jewett et al. (1985) proposed the term 

curriculum models to emphasize the general pattern for designing programs based on 

the alignment of planning, acting and evaluation. Generally, curriculum models share the 

common denominator of a student-centred perspective and the need for a social 

construction (Jewett et al., 1995). Nevertheless, the term curriculum evokes the idea of 

being focused on theorical and conceptual elements, but not on the practical application 

of certain elements such as the role of the teacher and the student. 

In 2000, Metzler proposed the term instructional models. As a novelty, the 

author introduced nine factors, which are illustrated in Figure 12, to orientate educational 

practitioners towards the most adequate model in accordance with the context. In the 

fourth edition of the Instructional Models for Physical Education, Metzler et al. (2021) 

incorporated and summarized eight important models from different proposals 

introduced by different authors: Direct Instruction (DI; Rosenshine, 1983), Personalized 

System for Instruction (PSI; Keller, 1968), Cooperative Learning (CL; Johnson et al., 

1999), Sport Education (SE; Siedentop, 1994), Peer Teaching (PT; Wagner, 1990), 

Inquiry Teaching (IT; Mosston et al., 2002), Tactical Games Model (TGM; Griffin et al., 

1997) and Teaching Personal and Social Responsibility (TPSR; Hellison, 1995).  

 

 

 

 

Figure 12. Factors presented in the instructional models (Metzler, 2000; p. 16). 
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Finally, Haerens et al. (2011) proposed a reconceptualization of terms. Since the 

term curriculum (Jewett et al., 1995) mainly refers to the contents and the term 

instructional (Metzler, 2000) evokes an instructor-focus practice, Haerens et al. (2011) 

preferred using the term Pedagogical Models [also termed as PMs] to stress the notion 

of the interdependence connection between learning, teaching, contents and context. In 

this sense, Pedagogical Model offers a neutral term that does not emphasize the 

instructor or the content itself, and can be applied in a wide range of contexts including 

sport and leisure settings beyond PE. 

Nevertheless, regardless of the “forename”, the models pursue the same 

objective (Casey et al., 2014): to replace traditional practices such as the multi-activity 

and sport-technique approaches. Following the recommendations of Fernández-Río and 

Iglesias (2022), this document will forward consider the term Pedagogical Models. 

Beyond the for and against debate about the eligibility for Models-based practice in PE 

and sports settings (Casey et al., 2014), this thesis recognizes the need to spread the 

best way to competently implement models depending on the local context, as well as 

the alignment of teacher, students and curriculum (Casey et al., 2021). 

 

2.2.- Practice architecture of the Pedagogical Models 
Pedagogical Models are the foundational component in the Models-based Practice 

(Hernando-Garijo et al., 2021). Behind this perspective, the model is considered as the 

organizing centre for planning and developing PE syllabus (Casey et al., 2021). In fact, 

this procedure can be somewhat complex to implement. For that reason, Goodyear et 

al. (2017) proposed the notion of the practice architecture for adequately exploring and 

expressing the internal structures of each Pedagogical Model.  

Originally, the theory of the practice architecture in education started from the 

book of Kemmis et al. (2008). Later on, Kemmis et al. (2014) pointed out that every 

practice enacted in classrooms is a result of the following three arrangements. 

• Cultural-discursive arrangements. They are related to the domain of 

language (“sayings”) and control what can be justified when Models-based 

Practice is described, explained and implemented. 
 

• Material-economic arrangements. They occur in the physical and tangible 

space (“doings”), facilitating or limiting what can be done in real contexts. 
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• Socio-political arrangements. They encompassed the social dimension 

such as power or solidarity (“relatings”) to effectively organize the practice. 
 
In addition, Kemmis (2019) recently included different areas of action between 

the macro-level (i.e. Pedagogical Models themselves) and the micro-level (i.e. moment-

by-moment actions that unfolds in real contexts). Nevertheless, Kirk (2017) observed 

that one of the main limitations of the Models-based Practice is that some educational 

practitioners ill-conceived models as blueprints. That is to say that Pedagogical Models 

are not programs per se that can be applied regardless of the context like a “recipe” 

(Casey et al., 2021). Hence, Jewett et al. (1985) highlighted those models are design 

specifications for practice that comes from theory and conceptual frameworks. 

2.2.1.- The Pedagogical Models skeleton 
In order to address this misconception and to promote an adequate practice 

architecture of each model, Casey et al. (2021) have proposed to construct or theorize 

Pedagogical Models following the structure shown in Figure 13. Indeed, this basic 

“skeleton” is designed for promoting a comprehensive development of the physical [see 

Page 27], cognitive [see Page 36], social [see Page 43] and affective [see Page 44] 

dimensions through the alignment of curricula policies, teaching strategies, learning 

aspirations and authentic assessment. 

 

 

 

 

 

 

 

 

 

Figure 13. The practice architecture of a model is divided into three main parts. 
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Although Pedagogical Models must be adapted to each local circumstance; the 

main idea, critical elements and learning aspirations must be present as a common 

denominator throughout the implementation of the determined model. Before the 

practical application in PE, the most adequate Pedagogical Model is identified and 

selected based on its respective theorical background to fulfill the technical requirements 

of the PE syllabus. As such, this initial step comes from theory and conceptual 

frameworks (that can be found in the literature). Nevertheless, once the appropriate 

model has been selected, it is necessary to verify a correct implementation. Therefore, 

the next step is to provide information on all aspects of the application in a process called 

fidelity of the intervention.  

2.2.2.- Fidelity of intervention with Pedagogical Models 

Undoubtedly, the next step in Models-based Practice is to report the fidelity of 
the implementation, that is the degree to which the intervention of Pedagogical Models 

is delivered as it is originally intended (Escartí et al., 2018). The fidelity of implementation 

is a mighty procedure to describe the effectiveness on the Pedagogical Model applied at 

determined contexts, and therefore, to reveal the feasibility of the overall intervention 

(Teraoka et al., 2021). 

On the one hand, Hastie et al. (2014) point out that a wide description of the 

curricular elements is indispensable for reflecting alignment among teaching, content 

and learning outcomes either in research or educational context. In this sense, practice 

architecture (i.e. main aim, critical element, learning aspiration and pedagogical 

guidelines) should be explained in detail. The failure to declare the practice architecture 

can be a symptom of malpractice. In addition, Hastie et al. (2014) stressed the notion to 

comprehensively detail the context including the teacher expertise in the subject and with 

the model, the students’ previous experience, as well as the elements that can facilitate 

or constraint the learning. Not surprisingly these recommendations have become the 

“gold standard” for publishing Models-based Practice research in journals with the 

highest impact factor such as Physical Education and Sport Pedagogy, European 

Physical Education Review, Curriculum Studies in Health and Physical Education or 

Journal of Teaching in Physical Education (Casey et al., 2018). 

On the other hand, Metzler et al. (2021) shed some light on verifying that the 

models are adequately implemented taking special consideration to their practice 

architecture and the intended students learning outcomes. As Metzler (2017) previously 

mentioned, the teacher must evaluate the lessons and verify that the patterns of decision 
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making, managerial plans and assessments are congruent with the theoretical 

framework of the model used. In this respect, the author proposed rigid ways or patterns 

to teach and learn, called benchmarks, that must certainty be present during the 

Models-based Practice, and that can be different depending on the model used (Metzler, 

2000). In fact, empirical evidence about the implementation (or comparison) of 

Pedagogical Models usually includes a kind of worksheets or checklist to ensure that the 

key features and benchmarks of the models under investigation are effectively presented 

during the intervention (Casey et al., 2015). In general terms, these kinds of instruments 

showed the degree of fidelity of the Pedagogical Models. 

All in all, provide information about the issues of the implementation and 

adaptation is essential to analyze the degree of feasibility and reproduction for different 

contexts. In addition, this step is also an effective measure to control over possible bias. 

 

2.3.- A spotlight on the Game-based Approach 

The list of Pedagogical Models is immense. In fact, from time-to-time new models can 

emerge to address certain knowledge and pedagogical gaps. To take a case in point, 

the present thesis proposes an innovative Pedagogical Model. Since there is a myriad 

of proposals about Models-based Practice using different approaches, it seems logical 

to make a taxonomy or classification based on certain common features. 

 One of the basic taxonomy of the Pedagogical Models was proposed by 

Fernández-Río et al. (2016), and consists on divide the models into two groups based 

on the years of existence and their associated evidence-feasibility. On the one hand, the 

first generation or consolidated models are those that are widely accredited by the 

literature and have supposed the first phase in the conceptualization of the Models-

based Practice for Physical Education. Hence, Fernández-Río et al. (2018) recognized 

the following consolidated models: Teaching Games for Understanding, Sport 

Education, Cooperative Learning and Personal and Social Responsibility. On the other 

hand, the second generation or emergent models are the rest of the models that are 

proposed to complement the Models-based Practice in a wide range of contexts, even 

beyond PE context. Some examples in this category are Health-based Physical 

Education (Haerenes et al., 2011), Outdoor Adventure Education (Williams et al., 2016) 

or Service-Learning (Chiva-Bartoll et al., 2021). 
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 However, Pedagogical Models can be also grouped in accordance with the 

common features that define the “core” or the central axis of each approach. That is the 

case of the Game-centred Approach (GcA; Oslin et al., 2006) or the Game-based 
Approach (GbA; Kinnerk et al., 2018), which is the present term recommended by the 

Teaching Games for Understanding International Advisory Board to avoid 

misinterpretation with other different approaches. Regardless of the terminology used, 

both names are considered as an umbrella term for those Pedagogical Models that share 

the common denominator of gameplay and reflection during the teaching-learning 

process (González-Víllora et al., 2021). The Game-based Approach is rooted in the 

constructivism paradigm, and have been widely supported by the literature. Indeed, as 

Casey et al. (2021) suggested, the Game-based Approach aims to develop student’s 

game performance through tactical awareness, decision-making and skill execution 

using different versions of the sports. In fact, Harvey et al. (2015a) stressed the notion 

of avoid real formats of the game during the teaching-learning process in contrast to the 

implementation of modified games (i.e. gameplay) alongside questioning strategies to 

help participant build their own knowledge (i.e. reflection). 

2.3.1.- A brief historical overview 

The first, or at least, the most well-known Pedagogical Model proposed to 

overcome the malpractice of multi-activity and sport-technique programs was designed 

by Bunker and Thorpe in 1982 under the name Teaching Games for Understanding [also 

known as TGfU]. Both authors observed that traditional repetitive practices of technical 

skills within drills, such as the layup shot in basketball within decontextualized practices, 

are ineffective applied in real match situations; negatively impacting on the holistic 

development of the sport competence (Australian Sport Commission, 1997). For that 

reason, the Teaching Games for Understanding was the first framework to propose a 

reconceptualization of practice into more athlete/student-centred perspective, 

emphasizing important outcomes such as ownership, responsibility, initiative and 

awareness (Pill, 2018). Specifically, this model is not against the development of 

technical elements (e.g. pattern of movements to perform an adequate layup shot). 

Instead, Teaching Games for Understanding highlights that skills must be introduced 

only when the participants have discovered the need for using them in modified game 

situations (Graça et al., 2015). 

Originally, the structure of the generic session of this Pedagogical Model 

consisted of six main parts including (I) game, (II) game appreciation, (III) tactical 

awareness, (IV) appropriate decision-making, (V) skill execution and (VI) performance 
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(Thorpe et al., 1986). However, Kirk et al. (2002) proposed a reconceptualization and 

reorganization of the generic session adding some important nuances including (I) game 

form and emerging understanding, (II) game concept, (III) thinking strategically and cue 

perception, (IV) decision making and technique selection, (V) movement execution and 

skill development, and (VI) situated performance. More recently, González-Víllora et al. 

(2021) suggested another structure more practical for the Teaching Games for 

Understanding generic sessions including periods of practice intertwined with periods of 

reflection, illustrated on Figure 14.  

 

 

 

 

 

 

 

 

 

Figure 14. The practical structure of the Teaching Games for Understanding. 
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Learning Model (TDLM; Gréhaigne et al., 2005) as a result of the fusion of the 

Anglophone and Francophone ideas on the teaching and learning games. In this sense, 

the exponential increase of new ideas or proposals such as the Tactical Game Approach 

(TGA; Griffin et al., 1997), the Developmental Game Stage Model (DGM; Rink, 2020) or 

the Play Practice (PP; Launder, 2001) caused the need to regroup them into the 

aforementioned umbrella terms (Forrest 2014; Harvey et al., 2014). 

Finally, in the case of Spain,  Sánchez-Gómez et al. (2014) recognized that the 

implementation of this kind of methodologies in PE settings are quite different from other 

English-speaking countries. Nevertheless, it can be also observed a constant effort for 

promoting the implementation of this kind of Pedagogical Models among scholars and 

legislators. In fact, the Decree 54/2014 (page 18815), which establishes the curriculum 

of Primary Education in the Autonomous Community of Castilla-La Mancha, 

recommends the use of Pedagogical Models, taking into consideration the relevance of 

the Teaching Games for Understanding, translated as “la Enseñanza Comprensiva del 

Deporte”: 

“Methodological Orientation number 9 – the Teaching Games for 

Understanding is a link between the block of contents about skills, games and 

perceptions and the block of contents about sports by prioritizing a horizontal 

teaching methodology. Indeed, this framework involves practicing sports in 

accordance with a logic categorization […] maximizing the adaptation of the 

contents to the students through the use of modified version of games, meanwhile 

the technical and mechanical tasks should be excluded”. 

(Decree 54/2014, p. 18815) 

2.3.2.- Practice architecture of the Game-based Approach 

As it is previously mentioned, the Game-based Approach is rooted in the 

constructivism theoretical perspective proposed by Dewey, Piaget and Vygotsky. In this 

sense, both the participant (i.e. student in the PE context or athlete in the sport and 

leisure settings) and the game are place in the center of the teaching-learning process. 

On the one hand, the participant-centred vision emphasizes the notion of changing the 

traditional directive, commanding and prescriptive methods for pedagogical strategies 

based on the autonomy and competence of each individual (Pill, 2018) [see Page 40]. 

On the other hand, on the basis of the ideas of Holt et al. (2007), the modified versions 

of the real games are the ideal situations when the cognitive operations (i.e. what to do) 

must guide the physical performance (i.e. how to do). 
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Hence, taking into account the practice architecture of each Pedagogical Models 

incorporated into the Game-based Approach, such as the Teaching Games for 

Understanding, a common and general architecture of this approach can be set out 

(Casey et al., 2021). In this sense, the practice architecture of the Game-based Approach 

is extracted from different published works, including authors such as Mitchell et al. 

(2003), Oslin et al. (2006), Harvey et al. (2014), Miller (2015) and González-Víllora et al. 

(2021). Figure 15 summarizes the key and common elements that must contain all 

Pedagogical Models belonging to the Game-based Approach. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 15. Key and common elements that must contain any Pedagogical Model 
allocated in the Game-based Approach. 
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 The main feature of the Game-based Approach is to develop sport and physical 

literate players within games. Indeed, the concept of sport competence is closely related 

to the development of physical literacy because it basically encompassed physical (i.e. 

motor patterns adapted to specific skills), cognitive (decision making capacity) and socio-

affective (e.g. teamwork abilities among others) outcomes (Whitehead, 1993) [see Page 
26]. Within this approach the development of those components must be placed inside 

the modified version of the games. In this regard, modified games are divided into two 

main types in order to optimize the performance of the students (Mitchell et al., 2006). 

• Representation of games. This modification maintains the basic elements and 

rules of the real game (i.e. its essence), but the tactical complexity and additional 

features are adapted to the characteristics of the players.  
 

• Exaggeration of games. This modification emphasizes the specific elements of 

the real game such as a tactical principle or a determined technique (always 

within the situation of the game). 

2.3.3.- Main dilemmas regarding the Game-based Approach 

Undoubtedly, the Game-based Approach demonstrates to be an effective 

strategy against the traditional sport-technique approaches (Almond, 2015). 

Nevertheless, there remain some relevant issues that constrain its application, especially 

in educational settings (Harvey et al., 2015a). Windschitl dissected the problem of 

application into four main dilemmas: conceptual, cultural, curricular and pedagogical. 

Recently, Harvey (2016) recognized that it is important to consider these four dilemmas 

when Game-based Approach Pedagogical Models are intended to be implemented.  

• First of all, the conceptual dilemmas refer to all the structural elements of 

the model selected that can be confused from other pedagogical strategies. 

In this regard, two main issues can be found. On the one hand, educational 

practitioners sometimes tend not to associate the use of modified games and 

reflection as critical elements within this approach (Pill, 2016). However, on 

the other hand, they sometimes consider the model as a “blueprint” and not 

as a design specification that must be adapted to the context (Casey et al., 

2021b). 

In addition, Harvey et al, (2015b) observed that inquiry-based strategy (also 

called questioning; which is the question-answer moment) is the most 

complex issue that educational practitioners found more difficulties to 

promote a meaningful learning. Even when this part is effectively 
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implemented with the most adequate open-ended questions; González-

Víllora et al. (2019) demonstrated that the most self-confident participants are 

more likely to answer than those who prefer not to fail and are in silence. In 

this sense, despite this is not a generalization, an unbalance participation can 

arise, especially in heterogeneous groups in PE (Kirk, 2020). 
 

• Secondly, the cultural dilemmas refer to all factors that limit the use of this 

approach in real PE practice. Therefore, Brooker et al. (2000) pointed out 

certain resistance among educational partitioners, normally influenced by 

incorrect perceptions of the PE objectives, lack of collegial support or rigid 

scheduling. Metzler (2017) argued that one plausible reason for this 

resistance is the need to dominate both the tactical and technical dimensions 

of the sport they are going to teach.  
 

• Thirdly, the curricular (or political) dilemmas refer to every requirement that 

comes from the legislation in force and the specific school or sports club 

regulations. The reason why this can be an important issue is that sometimes 

the curricular elements do not support the implementation of the Pedagogical 

Models (Cushion, 2013). For instance, Otero-Saborido et al. (2021) noted that 

the alignment of the PE syllabi with the national curriculum in Spain could be 

one of the main reasons why PE teachers prefer using traditional approaches. 

Ultimately, this set of dilemmas are closely related to the cultural ones and 

determines the degree of acceptance of the Pedagogical Models. 
 

• Last but not least, the pedagogical dilemmas are related to the way 

educational practitioners carry out the models and the strategies they use to 

teach, observe, analyse, assess and evaluate the whole process. 

 
 
The Models-based Practice is likely to present certain limitations in form of 

dilemmas or issues during the design of the lesson plans and the implementation of the 

Pedagogical Models. For that reason, Renshaw et al. (2016) suggested having a solid 

theoretical rationale and problem-solving ability to hypothesize the effective and feasible 

final educational outcomes (i.e. the specific learning aspiration), as well as to reduce the 

tensions that might come from the aforementioned dilemmas respectively (i.e. tensions 

between prescription and adaptation).   
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Chapter 3. 
The Sport Contextualized 
Alphabetization Model 
 
3.1.- Critical Pedagogies of affect to address precarity 

According to the Online Cambridge Dictionary (2020), precarity is a formal term 

defined as “the state of being uncertain or likely to get worse”. Despite the connection to 

the fields of politics and philosophy, Sutherland et al. (2020) asserted that precarity is 

also present in educational settings in form of disruptive pupil behaviour, mental health, 

gender inequality and discrimination. Heterogeneous classes are a reality in many 

schools around the world, and in terms of PE and sport pedagogy, the effect of precarity 

might arise from different levels of tactical and technical expertise among students (Kirk, 

2000). For that reason, Kirk (2019) proposed that working with heterogeneous classes 

and disadvantaged students requires certain nuances in the application of Pedagogical 

Models. Nevertheless, as Kirk (2020) also stated, there is no shared commitment to 

promoting holistic student development who experienced different forms of precarity. 

Shelley et al. (2018) identified various specific concepts to tackle the issues of 

precarity in educational contexts; including Critical Inquiry, Critical Education or 

Transformative Pedagogies. However, one of the most recognisable terms for PE is 

Critical Pedagogy (Kirk, 2020). Standal (2015) defined it as a set of student-centred 

pedagogical programs or models that promotes the organisation and alignment of 

curriculum, teaching, learning and assessment in ways that render educational practices 

inclusive, fair and equitable among heterogeneous classes. Indeed, Kirk (2020) 

suggested that Critical Pedagogy supposes the reconceptualization of teaching and 

learning practices to empower students in a social justice environment. 

On the other hand, Kirk (2020) added a new and relevant factor in “the equation 

of Critical Pedagogies”: the affective domain. Here, the term affection refers to the 

student affective outcomes such as including interest, motivation, empathy, resilience, 

valuing or mental health; and the way it contributes to the rest of domains to achieve the 

learning objectives within PE [see Page 22]. In this sense, Critical Pedagogies of affect 
are (pedagogical) interventions that include the affective domain as specific intended 

outcomes for promoting social justice practices (Teraoka et al., 2021). 
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3.1.1.- Principal features of Critical Pedagogies of affect 
The Critical Pedagogy of affect is based on the conviction of promoting students’ 

critical thinking about inequitable and oppressive practices (García-López et al., 2022), 

offering them special care about unfairness during the development of physical literacy 

and sport competence. However, to reach these goals, some consolidated paradigms 

must be changed. On the one hand, empirical evidence has shown successful results in 

achieving affective learning during the application of this kind of pedagogical strategies 

(Teraoka et al., 2021). On the other hand, Critical Pedagogies of affect is not without 

criticism and certain resistance among educational practitioners and scholars (Robinson 

et al., 2016). These pedagogical practices must be seen as a moment of reflection on 

the different developmental dimensions and the social (in)justice realities, not as a 

criterion or benchmark for the exclusion of other relevant pedagogies or educational 

learning aspirations (Meir, 2022).  

Historically, the pathogenic approach was the pivotal standard in PE settings; in 

the sense that health was considered as a state of optimal physical, mental and social 

wellbeing, and not merely as the absence of disease and infirmity (World Health 

Organization, 2010b). Behind this paradigm, health promotion is a form of disease 

prevention, in which the objective is to avoid that a pathogen would upset the internal 

equilibrium (i.e. state of homeostasis). On the contrary, Antonovsky (1979) proposed the 

salutogenic approach, emphasizing the notion of heterostasis, rather than 

homeostasis, in the sense that anybody is ever completely healthy at any point of his/her 

life, but s/he is healthy. Indeed, this new positive perspective on health and movement 

activities deem some important experiences and resources to assist people to remain 

healthy, rather than preventing those certain pathogens might break the homeostasis 

(Kirk, 2020). In this sense, the Generalized Resistance Resources [also abbreviated as 

GRR] foster life experiences that help subjects to see their world from a cognitive, 

instrumental and emotional perspective (Antonovosky, 1996).  Besides, these resources 

must emerge from meaningfulness, comprehensibility and manageability environments, 

that Antonovosky (1996) called Sense of Coherence [also termed as SOC]. Both the 

Generalized Resistance Resources and the Sense of Coherence are essential to be 

developed in PE classes, since the lack of its awareness can also produce precarious 

situations and individuals who cannot cope with challenging situations (Ferreira et al., 

2021). 

Both the Generalized Resistance Resources and the Sense of Coherence might 

be enhanced within the paradigm of the Critical Pedagogies of affect through long-term 
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commitments and win-focused objectives. In the same vein, Weick (1984) observed that 

small and achievable objectives facilitate the acquisition of life skills in PE classes. In 

addition, Kirk (2020) highlighted that caring about social injustice and taking action 

against it through small wins to develop important content such as physical fitness, self-

body-world connection or sport competence. In a nutshell, the Critical Pedagogies of 

affect seek to empower students to develop their capabilities, to solve problems and to 

take action against injustices, working collectively to achieve shared goals (Kirk, 2020).  

 

3.2.- The Contextualized Sport Alphabetization Model 
For all the above, Kirk (2020) proposed three main Pedagogical Models that can be also 

considered as Critical Pedagogies of affect: Activist Approaches to PE, Sport Education 

and Teaching Personal and Social Responsibility. However, there is not any model from 

the Game-based Approach. For that reason, it seems logical to set out an innovative 

model that, first, contributes to the holistic development of the students in all the domains 

[see Page 25]; and, second, promotes both Generalized Resistance Resources and 

Sense of Coherence (i.e. equitable delivery of physical activity resources) in PE 

heterogeneous environments. 

3.2.1.- The proposal of an innovative Pedagogical Model 
Landi (2018) upheld the idea of proposing diverse ways of provoking innovative 

methods to tackle current pedagogical and social challenges. Since there is no a clear 

Pedagogical Model from the Game-based Approach that cross-sectionally pursues the 

considerations of the Critical Pedagogy of affect, the present thesis raises an alternative 

model called the Contextualized Sport Alphabetization Model (CSAM). Specifically, 

the aspirations of this framework are to find the answer to two important questions: (I) 

can a new Game-based Approach intervention address the conceptual, cultural, 

curricular and pedagogical dilemmas [see Page 65] meanwhile contributing to the holistic 

development of the students [see Page 25]? and (II) is this new model suitable for 

fostering social-justice practices inside the paradigm of the Game-based Approach in 

accordance with the national standards and local PE requirements? 

In this sense, the Contextualized Sport Alphabetization Model emphasizes the 

need to adjust the whole teaching-learning process to the specific circumstances of the 

classes and social issues of inclusion. To reach that goal, and following the paradigm of 

the Game-based Approach, the cornerstones of this new are shown in Figure 16. 
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Figure 16. Three main axes of the Contextualized Sport Alphabetization Model. 

Firstly, as Tsangaridou et al. (1994) underlined, reflection is a very important 

aspect to provide students with enough time and relevant tools to think and consider their 

own actions and practices depending on their original state. Hence, based on the 

observation of Fletcher et al. (2021), reflection is an effective form of promoting 

meaningful learning essential for the development of the sport competence, supposing 

in turn a significant contribution to the development of the rest of dimensions such as the 

cognitive, social or affective.  

Secondly, in terms of adaptation and modification of games, they are the 

common denominators of the models encompassed in the Game-based Approach 

(Atencio et al., 2014) [see Page 60]. Nevertheless, the Contextualized Sport 

Alphabetization Model draws attention to the individual adaptation and progression of 

modified games in accordance with the particular needs, background and characteristics 

of each student (i.e. micro-level of adjustment). In this sense, this is the main contribution 

that this new model considers with regard to the principles of the Critical Pedagogy of 

affect. Sometimes the inequities do not come from the socio-economic status of the 

families (although it is an important issue to consider, especially in educational settings; 

Kirk (2020)), but also the different levels of physical expertise and multiple degrees of 

physical and sport literacy can contribute to unequal practices, particularly in PE. For 

that reason, each student should feel that s/he fits into the teaching-learning process. 

Thirdly, and related to the second cornerstone, the game progression is the last 

important component that must be based on the individual needs of the students. This 

notion enables students to gradually feel competent in more tactical and technical 

complex sports. Therefore, an adequate progression is essential to contribute to the 

Basic Psychological Needs of autonomy and competence, as well as to the carry-over 

effect of active and healthy habits (Devís-Devís et al., 2015).  
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1.5.1.1.- Why the name “Contextualized Sport Alphabetization Model”? 

The name of this new model seeks to minimize the tensions between prescription 

and adaptation observed in the previous models of the Game-based Approach (Kirk, 

2017). Specifically, this proposal mainly intends to offer a partial solution to the 

conceptual (i.e. the skeleton of the model and the idea of application) and pedagogical 

dilemmas (i.e. the way the teacher administrates the pedagogical resources) previously 

presented [see Page 65]. Additionally, the term Contextualized Sport Alphabetiztion 

Model tries to summarize the main lines of action based on the main theoretical 

foundations to promote the acquisition of the sport competence in equal and integrated 

environments. But, what is the exact meaning of each word? and why these names?  

• Contextualized. As the rest of the Pedagogical Models, this adjective is to 

stress the notion of adapting and adjusting the sessions to the needs and 

levels of each participant. Although this model is based on consolidated 

theoretical backgrounds and presents a clear structure for each session, this 

cannot be considered a blueprint. In this sense, a previous observation must 

be taken in order to adapt the objectives and contents to each participant. 
 

• (Contextualized) sport. This is the main reason why this proposal is 

encompassed in the Game-based Approach. Indeed, the sport content is 

experienced inside the sport. The adaptation and modification of games (i.e. 

through small-sided and conditioned games among other pedagogical 

strategies; Clemente, 2016) is one of the cornerstones of this proposal and 

the main tool to achieve a “contextualized sport” experience. 
 

• (Sport) alphabetization. Since the development of competencies is one of 

the principal objectives in the curriculum, physical literacy and sport 

competence must not be an exception. The “Contextualized Sport 

Alphabetization” evokes the idea that students not only have to develop these 

important competences, but also, they need to perceive a positive 

progression in their teaching-learning experience. 

In a nutshell, the Contextualized Sport Alphabetization Model promotes well-

organized and adequate PE sessions in which students can “find their place” regardless 

of their previous experiences and background. Hence, the model is proposed to nurture, 

on the one hand, the satisfaction of the basic psychological needs and, on the other 

hand, to promote inclusive, fair and equitable practices inside the Game-based 

Approach, promoting the salutogenesis paradigm [see Page 68]. 
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3.2.2.- Practical architecture of the model 
Figure 17 illustrates the specific practice architecture of the Contextualized Sport 

Alphabetization Model. Following the recommendation of Casey et al. (2021), the 

“skeleton” is divided into main idea, critical elements and learning aspirations [see Page 
58]. In addition, except for certain nuances, the principal background comes from the 

Game-based Approach architecture.  

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 17. Practice architecture of the Contextualized Sport Alphabetization Model. 
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3.2.2.1.- Main idea 

Basically, the Contextualized Sport Alphabetization Model pursues developing an 

integral sports competence inside an inclusive, fair and equitable environment. As 

Figure 18 shows, this principal objective is designed to be in line with the Game-based 

Approach’s main idea and the Critical Pedagogy of affect principles. 

 

 

 

 

 

Figure 18. Origins of the main idea of the Contextualized Sport Alphabetization Model. 

Without any kind of doubt, heterogeneous PE groups are a constant reality in the 

majority of schools worldwide (Kirk, 2020). This fact would present serious limitations on 

both sides in terms of motivation and intention to be active lifelong (Ryan et al., 2017). 

On the one hand, students who have certain expertise playing the game/activity 

proposed might feel bored or extrinsically motivated during PE lessons, especially if 

these activities are perceived as basics or unnecessary for their personal-sport-

competence growth. On the other hand, students who need more practice and dedication 

might be overwhelmed due to the complexity of the game/activity proposed, thwarting 

the development of an adequate sport competence and the adherence to an active and 

physical lifestyle.  

Therefore, in order to maintain an equilibrium, this model is designed to 

adequately fit in the particular backgrounds, needs and characteristics of each student, 

and not the other way around. For that reason, seven critical elements are proposed to 

promote a comprehensive sport development and foster social inclusion lesson plans. 

3.2.2.2.- Critical elements 

Firstly, like the rest of the Pedagogical Models, this proposal includes the 

student-centred paradigm (SueSee et al., 2018). Nevertheless, as Kirk (2020) noted, 

what concerns teachers is the formal aspects of the curriculum and quantitative results 

rather than the authentic transfer of responsibility for the students. For that reason, the 

Contextualized Sport Alphabetization model stresses the notion of inclusion, fairness 
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and equity among participants, empowering them with the necessary resources to offer 

social-justice classes that enable them to acquire a wide range of life skills to feel 

competent within sports and physical activities beyond the educational settings. 

Secondly, like the rest of the models encompassed in the Game-based Approach, 

this model develops the contents within a broad spectrum of adapted games. Apart from 

the “classic division” of representative and exaggerated games (Mitchell et al., 2003), 

small-sided and conditioned games facilitate the evolution of an adequate tactical 

intelligence (i.e. contribution to cognitive domain) and technical skills (i.e. contribution to 

physical domain) (Clemente, 2016). However, the games by themselves do not contain 

intrinsic benefits to acquiring a comprehensive sport competence. Instead, an adequate 

transmission and practice, based on the individual levels and aspirations of each student, 

are necessary to participate with motivation and meaningfulness (Ní-Chróinín et al., 

2019). And this is only possible with an adequate integration of the student-centred 

strategies and the delivery of game forms. 

Therefore, game forms are the third critical element in this model. This term is 

defined as the way modified games are configured to ensure an adequate adaptation for 

each student (Stilund et al., 2022). In this sense, settings, materials, basic rules and 

(pedagogical) strategies are the main factors to contextualize the teaching-learning 

process in accordance with the profile of each student: 

• The settings refer to the basic set-up of the game to adjust the final objective 

of it. These include relevant factors such as the dimension of the play, the 

number of players per team or the existence of restricted areas. 
 

• The materials (equipment) are another important factor when designing and 

implementing games. On the one hand, the equipment must be perceived as 

safe game elements. On the other hand, it will largely determine the adequate 

acquisition of skills and determinant movement patterns.  
 

• The basic rules establish the actions allowed and orientate the final goal of 

the game, positively impacting on a meaningful development of the sport 

competence. In this sense, the game must be adapted to the “nature and 

progression” of each student. 
 

• The strategies refer to those pedagogical resources that can boost the 

teaching-learning process, such as the problem-solving method or the use of 

an extra player in the game. They are closely related to the aforementioned 

elements and must be in line with the objectives of each lesson. 
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Fourthly, apart from the game, the Game-based Approach includes the 

development of questioning moments. The Contextualized Sport Alphabetization Model 

emphasizes the inquiry-based process as an important aspect to complement the 

implementation of different modified games. However, unlike the diversity of 

methodologies for promoting (cognitive) reflection, such as the awareness moments in 

the Teaching Games for Understanding, the questions in this proposal must guide each 

student to find an adequate answer within the game. Therefore, strategies such as 

freezing the game (i.e. stop playing, conserving the position, to analyse the game) or trial 

and error reconstruction (i.e. putting theoretical answers into practice to determine their 

efficacy in-game) contribute to creating a reflective moment individually and collectively. 

Fifthly, as López-Pastor et al (2013) highlighted, the teacher must promote 

meaningful and authentic learning, through relevant observational and assessable 

procedures. In the case of this proposal, the comprehensive observation, analysis 
and assessment address this important aspect. Due to the natural aspect of 

contextualizing the contents and the methods to the need of each student, the 

observation, analysis and assessment are present throughout the whole units. In this 

sense, the focus is placed at an individual, team/group and whole-game performance 

with the objective of offering each student the most adequate resources to develop their 

sport competence regarding their personal level and progress. In addition, assessment 

is not only conceived as the way students are marked, but also it is an indispensable 

resource for promoting autonomous-supportive response and meaningful learning. 

Sixthly, the aforementioned five critical elements are oriented to fulfil personal 
and collective objectives. As Ryan et al. (2020) pointed out, the students must perceive 

the achievement of attainable objectives that lead them to progress gradually to the 

acquisition of complex specific abilities or general competencies. In fact, this critical 

element defines the idiosyncrasy of this model: the session starts with the students’ 

reflection about the goal they much reach and, in the end, they must determine whether 

the objectives have been achieved during the games [see Page 77]. 

Last but not least, the psycho-affective background and the autonomy-
supportive climate are the backdrop of the Contextualized Sport Alphabetization 

Model. Therefore, rooted in the aforementioned psycho-developmental theories of Self-

Determination [see Page 45] plus the equitable personal growth paradigm [see Page 
68], this model makes a practical addition to the Vansteenkiste et al. (2010) strategy of 

motivation, integrating the Critical Pedagogy of Affect with the development of life skills 

to promote an authentic healthy lifestyle throughout the whole life. 
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3.2.2.3.- Learning aspirations 

In general terms, the learning aspirations of the Contextualized Sport 

Alphabetization Model are divided into three main outcomes. Once again, although this 

proposal shares similar learning aspirations with the Game-based Approach; the focus 

is placed on the way these three results are achieved, and the way the tactical 

understanding and the technical execution promote inclusive practices within the game. 

• Game performance outcomes – increasing tactical intelligence and 
technical skills. This is a general aspiration of all models encompassed in 

the Game-based Approach. In this case, these outcomes include on-the-ball, 

off-the-ball strategies and teamwork tactical abilities (specially in collective 

sports such as volleyball). Hence, to reach that group of outcomes, the new 

model is focused on the acquisition of an adequate tactical intelligence and 

technical execution based on the nature of each student. 
 

• Team outcomes – learning from the team. According to Wright et al. 

(2011), both personal and social abilities are considered fundamental 

components for an integrated student’ and/or athlete’s development. PE 

implies an important social interaction for developing contents, especially in 

collective sports. For that reason, the group/team is a relevant factor to 

achieve both individual and collective game objectives, regardless of the 

heterogeneous or homogeneous nature of the class. Indeed, the teamwork 

abilities are the ultimate goal to foster an equitable environment that 

empowers students to fight against social-injustices practices inside and 

outside the sport (Kirk, 2020).  
 

• Affective outcomes – self-perception of progress. Perceived competence 

and autonomous motivation alongside adequate, accessible and adapted 

versions of games enable students to acquire life skills to be applied beyond 

the PE settings and the sport contexts. This learning aspiration emphasize 

the notion of the importance of listening to the students, creating time for 

independent work, giving them the opportunities to express emotions and 

speaking about their personal progression.  
 
In short, the critical elements are conceived to be small pieces that constitute the 

clockwork to achieve the main aim of the model and to foster the acquisition of these 

learning aspirations, divided into three important “packages”, that are essential to 

develop physical literacy and sport competence in a holistic manner.   
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3.2.3.- Structure of a sample session 
Based on the practice architecture of the Contextualized Sport Alphabetization 

Model and the main issue of reducing tension between prescription and adaptation in 

Models-based Practice, the basic structure of a generic session is divided into three 

relevant parts or moments with its respective actions and procedures: initial reflection, 

development of games and final reflection (see Figure 19). 

 

 

 

 

 

Figure 19. General structure of a generic session with this new model. 

First of all, the session starts with an initial reflection in order to establish the 

goals and objectives of it at each group and individually (i.e. the critical element of 

personal and team objectives progression). In this regard, a mandatory resource called 

the tracking sheet [see Page 78] would help each student to understand his/her actual 

level, and what is the next plausible step in the development of his/her sport competence.  

Once the objectives have been established, the teacher or even students design 

a suitable set of adapted and progressive games to practice and reinforce the tactical 

and technical elements (in-game) selected from the tracking sheet and planned as 

achievable and feasible objectives. During this main part, the teacher has to analyze the 

performance of the students in order to offer them constant positive and/or corrective 

feedback, offering them different modifications of the game to emphasize specific tactical 

or technical aspects of the sport. During this moment, resources such as freezing the 

game, trial and error reconstruction [see Page 73] or so can be administrated alongside 

the inquiry-based strategy to optimize the meaningful of the game development. 

Finally, the last part of the session, implies that both individuals and groups/teams 

analyzed what they have just experience and whether they have achieved their goals. In 

this part, they can share personal feelings as well as recommendations to take into 

account in the next session. Indeed, at this moment of reflection, the teacher can take 

the opportunity to highlight the prominent points of the content/sport.  
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3.2.4.- Special resources for the implementation of the model 
The Contextualized Sport Alphabetization Model requires a series of resources 

to meet with the aforementioned practice architecture. Therefore, these resources are 

present to maintain the whole and complex system be aligned for achieving the 

objectives and key competencies of the curriculum in a holistic manner. Particularly, in 

terms of this new proposal, there are two main special resources to develop sport 

competence within the game taking into account social justice practices: the tracking 

sheet (tangible resource) and affiliation (social and pedagogical resource). 

3.2.4.1.- The tracking sheet 

The first special resource is aimed to enhance the reflection process. Throughout 

the implementation of lesson plans with the Contextualized Sport Alphabetization Model, 

the tracking sheet becomes a crucial material. This is a document that contains some 

specific strategies, tactical components and techniques of a specific sport divided into 

different levels of expertise. The tracking sheet is intended to be a “visual artefact” for 

promoting an adequate reflection, taking into account the personal level of each student. 

This tool also enables students to perceive his/her personal progression in terms of 

tactical intelligence and technical skills. Furthermore, it also incorporates a space for 

students to propose and check their personal and collective objectives in each session. 

Indeed, this material must be in line with the curricular requirements in terms of sport 

competence, as well as must be based on age and/or other features (i.e. curricular 

adaptations for higher or lower levels of expertise presented in some students). Table 3 

shows an example of a tracking sheet of a lesson plan about basketball for students from 

5th grade (10 – 11 years old). Apart from being a tangible resource, the tracking sheet is 

a mandatory material that each student must bring to the PE classes during the 

implementation of the unit. 

On the one hand, this material helps students to maintain a high degree of 

autonomous motivation because they are able to individually and collectively establish 

their own goals at the beginning of each session. In this regard, both the first and the last 

part of each lesson support the Basic Psychological Need of relatedness [see Page 49], 

in the sense that students develop their competence in social groups or teams. On the 

other hand, since the sheet presents different levels of expertise; first, the students can 

“find their place”; and second, the teachers can use this material to design adequate 

adapted games and game settings for each student’s level and aspirations. 
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                Student’s tracking sheet      -     Fifth grade               (Basketball) 
Name  

Offensive and defensive tactical principles 
 

 
 (1o) Maintain ball possession       (2o) Progress to the goal        (3o) Try to score 
 
             (1d) Avoid progression          (2d)  Steal the ball               (3d) Avoid the score 
 

Level 0 - Bouncing Bounce without watching the ball 

Basic level 
 

Before moving 
on the next 

level, have you 
mastered all 

these aspects? 

1o / 2o Pass Chest pass Bounce pass 
1o / 2o Dribbling Ball fake Protect ball with the body 
1o / 2o Ball reception Search a free space Concept of support 

3o Shots Jump shot Set shot Follow the shot 
1o / 2o Defense Defense off the ball Defense on the ball 

2o / 3o Create space Dribbling to reposition 
V-cut L-cut 

Middle level 
 

Before moving 
on the next 

level, have you 
mastered all 

these aspects? 

1o / 2o Pass Skip pass Overhead 
pass 

Outlet pass 

1o / 2o Create space Outlet pass Give-and-go Set a screen 
1d – 3d Recovery Boxing out 

3o Shot Bank shot Layout shot 
- Foul shot Long pass Pick away Baseline movement 

2o – 3o Attacking Offensive plays against the ball (team strategy) 
1d – 3d Defending Player to player defense Transition 

- Restart play 
Jump ball 

Sideline throw-in End line throw-in 

Advanced  
level 

1o / 2o Pass Inbound sideline play Inbound end-line play 
1o / 2o Create space Fast break Clear-out 

3d Catching Target hand Jump stop 

1d – 3d Defense Offensive and defensive free throws Zone 
defense Match-up defense  Boxing out 

- Restart play End line throw-in (with a score off a press) 
 Specific skills Pivot Jab step Ball fake Juke 

 

Important 
notice 

Fair play is essential during each game and the whole class 
Remember that everybody is essential in the team  

Try to think the best way to solve a tactical-technical problem 
Observe the whole context, do not focus on the ball 

 

Personal Team 
Session Objective Check Session Objective Check 

      
      
      
      
      
      
      
      
      
      
      
      

Table 3. Example of a tracking sheet for a basketball lesson plan designed for 5th grade. 
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2.3.4.2.- Groupings and teams 

Determinant and fixed grouping are considered a critical element in other 

Pedagogical Models, such as Sport Education (Siedentop et al., 2019) under the name 

of affiliation. In this context, the same groups of students, which are called teams, 

remain equal throughout the implementation. Indeed, as MacPhail et al. (2004) 

observed, the team affiliation is a relevant factor to encourage the sense of belonging, 

and therefore the teamwork. 

In spite of the Contextualized Sport Alphabetization Model does not use affiliation 

in the same way as Sport Education, fixed-but-flexible grouping is a relevant resource to 

promote teamwork and consolidate the objectives that are proposed collectively by each 

group/team. In fact, depending of the nature on the whole class, sometimes should be 

convenient to keep the same teams; and other times, should be relevant to change it. In 

this sense, regarding grouping, the tensions between prescription and adaptation can be 

minimized when the focus is placed on the development of sports competence within the 

game, taking into special consideration the paradigm of the Critical Pedagogy of affect. 

At the beginning of each session within the Contextualized Sport Alphabetization 

Model, the group/team reflection is promoted because each team must plan collective 

objectives alongside personal ones. In this regard, they must work together to achieve 

the objectives (through different modified games). For example, in a specific lesson 

about basketball, there is a group of five non-skilled students who do not have previous 

experience (i.e. homogeneous group). Based on the tracking sheet, each of them wants 

to start learning basketball through different kinds of passes and receptions. For 

instance, the student A has written on her tracking sheet “to practice a chest pass and 

to learn when to use it”; meanwhile the student B has set out “to learn how to use and 

receive the bounce pass”. Taking into consideration each of the five-individual objectives, 

the collective goal is decided by all members of a group/team: “to practice the basics of 

a proper pass and reception, trying to find free spaces”, for instance. Hence, the teacher 

can propose the implementation of adequate adapted games, such as the “seven-passes 

game” (i.e. the team with the ball must try to achieve five consecutive passes) or certain 

modifications in order to make the teaching-learning process within the game more 

meaningful. 

All in all, the grouping must consider important aspects such as the level of 

expertise (i.e. homogeneous groups with similar levels or heterogeneous groups with 

different levels), the degree of motivation or the sport itself to foster equality practices 

and promote a meaningful development of the sport competence.
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Structure 
 

“We build too many walls and not enough bridges” 

Isaac Newton (Natural philosopher) 

 

Before the first steps in the conceptualization, design and application of the 

Contextualized Sport Alphabetization Model, a research protocol was previously 

conceived. This first document arose from previous experience about the implementation 

of the Teaching Games for Understanding in a school in Cuenca and from the existing 

scientific literature in the academic year 2018-2019. The protocol includes important 

information about the critical elements to take into account during the research 

procedure: theoretical background, methods and instruments, tools as well as ethical 

and legislative standards. Hence, Figure 20 is a preview of the adaptation and 

translation of the research protocol that is accessible via Open Science Framework 

(OSF) from the URL https://osf.io/pfzqn/ or from scanning the attached QR Code.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 20. Preview of the original research protocol that can be downloaded from Open 

Science Framework (OSF) website scanning the code QR or typing the URL. 
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The research protocol has led the elaboration of the ultimate standpoints which 

represent a relevant conceptualization for the main and specific objectives of the present 

thesis. In this sense, this section is conceived to represent the process throughout the 

whole research process and is divided into two chapters: 

o Chapter 4 – Standpoints.                                                          Pages 87 - 88 

The general outlook and the research aspirations were the guiding principles 

during the conceptualization of the main and specific objectives of the present 

research. On the one hand, the standpoints are supposed to be the nexus 

between the original research protocol [see Figure 20; previous page] and 

the results of the research process. On the other hand, they are also a critical 

element in the logical thinking of the guiding thread. 

 

o Chapter 5 – Objectives.                                                            Pages 89 - 90 

Since the research procedures have been determined by different 

frameworks, ideas and constructs; the objectives have been divided into two 

main parts: principal and specific objectives in accordance with the 

standpoints of the Chapter 4. 
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Chapter 4 
Standpoints 
 
4.1.- Four basic assumptions 
This doctoral thesis is based on the following four assumptions or standpoints: 

1. Physical Education (PE) is one of the most important and relevant subject to 
foster and enable the holistic development of children and adolescents. 

PE presents a relatively low teaching load such as two or three sessions per 

week, which supposes approximately the 10% of the curricular demands for each 

week. However, as Chapter 1 has shown, the scientific literature is unanimous 

in determining the relevant role of this subject in the development of motor literacy 

(Standal, 2015). Although PE is mainly focused on the integrated evolution of the 

physical domain, some contents such as games and sports also contribute to the 

acquisition and development of cognitive, social and affective domain (Aartun et 

al., 2022). 

 
2. Psychological factors are an important dimension in the implementation of 

effective and meaningful PE sessions. Intrinsic motivation will largely 
determine the predisposition to be engaged in sport and physical activities. 

Chapter 1 has highlighted the important contribution of the Self-Determination 

Theory (SDT; Ryan et al., 2020), a “puzzle” that analyze the construct of 

motivation, in school settings. In terms of motivation and in relation to the first 

assumption about the acquisition of relevant key competencies, a catch-22 

situation may arise for both directions. On the one hand, if a PE student does not 

feel competent during the majority of activities proposed in the session (due to a 

lack of physical literacy), s/he will be demotivated (or extrinsically motivated) 

towards this habit, and consequently, s/he will not want to reproduce that 

behaviour, which is so important for a healthy lifestyle (as well as to improve the 

physical literacy). On the other hand, if a PE student are intrinsically motivated 

when practicing sports or physical activities, s/he is likely to reproduce that 

behaviour because is an important nutrient for his lifestyle. For that reason, 

Psychology should be a prominent allied for fostering attractive PE sessions 

regardless of the course and content, specially at heterogeneous PE classes. 
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3. Models-based practice is demonstrated to be an effective student-centred 
alternative against the traditional PE paradigms. Pedagogical Models are 
relevant resources to foster the acquisition of key competencies and the 
contribution of the intrinsic motivation. 

Sport is a content that is exclusively implemented in PE. Although this is not the 

exclusive content in this subject, a broad-spectrum of literature have analyse the 

most convenient and feasible way of promoting meaningful learning within sport-

based programs (Kirk et al., 2006). As it has been illustrated in Chapter 2, the 

Game-based Approach is a set of Pedagogical Models that develop sport 

competence within the games themselves, not only in school settings but beyond 

PE settings (González-Víllora et al., 2021). However, an enduring debate about 

Pedagogical Models indicates that there is no a “gold standard” method to reach 

the objectives of the subject (Casey et al., 2021). New proposals in the form of 

emergent Pedagogical Models suggest that, as the rest of the scientific 

disciplines, knowledge and techniques are evolving thank to the past and present 

proposals through the coming years. 

 

4. The teaching-learning process of the games and sports has to be adapted and 
personalized for each student. Indeed, they must find their place during the 
acquisition of the sport competence. 

Chapter 3 has conceptualized a proposal based on the previous assumptions to 

put into practice the didactic key elements of the Critical Pedagogy of Affect (Kirk, 

2020) alongside the paradigms of the Game-centred Approach (Caset et al., 

2021). Precarity is a limitation for the effective development of the physical 

literacy and sport competence among children, adolescents and adults (Landi, 

2018). The objective of the Contextualized Sport Alphabetization Model is not to 

make everyone like and enjoy game, but to emphasize the importance that sport 

and physical activities can have on a holistic and healthy lifestyle. To reach that 

goal, the context must be exhaustively analyzed in order to effectively adjust the 

content and the methods to each participant. 
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Chapter 5 
Objectives 
 
5.1.- Research question 
Considering the previous standpoints, the main purpose of this thesis arises from the 

following research question: is the proposal of an innovative Pedagogical Model, that 

combines the critical elements of the Game-based Approach and the principles of the 

Critical Pedagogies of Affect, effective in favouring the development of the physical 

literacy and sport competence considering the personal nature of each participant? 

 

5.2.- Principal objective 
The principal objective of this research is to propose an emergent pedagogical strategy 

termed the Contextualized Sport Alphabetization Model for effectively promoting the 

development of an integral and sport competence, and for contributing to the rest of the 

human dimensions and key competencies within a personalized atmosphere at PE. 

 

5.3.- Secondary and specific objectives 
In general terms, the principal objective is to empirically demonstrate the feasibility of the 

Contextualized Sport Alphabetization Model in a Primary PE settings. Therefore, the 

specific goals are divided into different dimensions: 

1. To explore the state of the art about the implementation of Models-based 

Practice in sport-based units at PE or at extra-curricular activities and the 

degree of motivation. 
 

2. To report and examine a global index of motivation termed Self-Determination 

Index (SDI) among empirical and quantitative literature about Pedagogical 

Models. 
 

3. To analyze and compare the physical and physiological level of the Primary 

PE students between two models from the Game-based Approach, the 

Teaching Games for Understanding and the Contextualized Sport 

Alphabetization Model, describing the reasons of the possible differences.  
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4. To study the moral behaviour, sportspersonship values and fair play attitudes 

through the Contextualized Sport Alphabetization Model. 
 

5. To stablish a correlation between the sportspersonship behaviours and the 

highest levels of the self-determined motivation. 
 

6. To understand the PE teachers’ attitudes, implicit knowledge and perceptions 

about assessment procedures including alternative and authentic methods of 

assessment and evaluation. 

According to the Royal Decree 463/2020, the on-site educational activities in 

Spanish schools were suspended from the 19th March 2020 to the end of the academic 

course 2019-2020 due to the COVID-19 pandemic. The Contextualized Sport 

Alphabetization Model (CSAM) was designed and empirically tested before the disease. 

However, this fact set off an exhaustive analysis of the new reality in terms of 

pedagogical, social and sport issues. New specific objectives were added to this 

research project and thesis since the model could not be oblivious to the new situation. 

7. To understand the new situation and preventive measures of the schools in 

general, and PE in particular during the critical and subsequent moments of 

the COVID-19 pandemic. 
 

8. To analyze the PE teachers’ experience and perceptions about the actions 

plans taken in terms of sport-based units during and after the lockdown. 
 

9. To study modifications in the practice architecture of the Contextualized Sport 

Alphabetization Model for adapting to the preventive measures against the 

COVID-19 pandemic. 

 

The aforementioned objectives have been addressed in the following articles. 

Figure 21 showed the relationship between the specific objectives and articles. 

 

 

 

 
 

Figure 21. Connection objectives and published articles. 

To propose the conceptualization and design of an 
emergent Pedagogical Model for sports-based units Main Objective 

Article 1  1  2  

Article 2  3  

Article 3  4  5  

Article 4  6  

Article 5  7  8 9  
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Structure 
 

“It is the time you have wasted for your rose  
that makes your rose so important” 

Antoine de Saint-Exupéry (Writer and pilot) 

 

This doctoral dissertation by compendium of publications contains five published articles. 

Although the individual studies were published in different journals indexed in Journal 

Citation Reports (JCR; Clarivate Analytics™) or in Scimago Journal Rank (SJR; 

Elsevier™), the aforementioned standpoints and objectives guarantee an adequate 

coherence among the articles and research topics [see Section 17.1: Justification and 

guiding thread of the articles; from Pages 209 - 210]. 

This section offers a summary of the compendium of the publications. It is divided 

into five chapters of two pages. Each chapter incorporates a graphical abstract with the 

keynotes of each study; including background information, research question or 

objectives, main methodological elements, relevant results and main conclusions. 

o Chapter 6. Summary of article 1 - Alpha                                Pages 93 - 94  

This is an Open Access article published in Frontiers in Psychology in 2019, 

entitled “Can we motivate students to practice physical activities and sports 

through Models-based Practice? A systematic review and meta-analysis of 

psychosocial factors related to Physical Education”. This research is 

associated with the first two specific objectives [see Page 88]. It is the first 

step of this thesis in the conceptualisation and design of a new proposal 

based on the Models-based Practice and the Self-Determination Theory. 

 

o Chapter 7. Summary of article 2 - Beta                                  Pages 95 - 96 
This is an Open Access article published in Frontiers in Physiology in 2019, 

entitled “The way to increase the motor and sport competence among 

children: the Contextualized Sport Alphabetization Model”. The study is 

associated with the third secondary objective [see Page 88]. It compares the 

use of a sports-based unit with the Teaching Games for Understanding 

(TGfU) and the Contextualized Sport Alphabetization Model (CSAM) 

considering both physical and physiological outcomes. 
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o Chapter 8. Summary of article 3 - Gamma                              Pages 97 - 98 

The third study of the present thesis is currently being considered for 

acceptance in Journal of Teaching in Physical Education by the associate 

editor Dr McCullick. This manuscript entitled “Sportspersonhip under review: 

an examination of fair play attitudes through the Contextualized Sport 

Alphabetization Model in Primary Physical Education” addresses the fourth 

and fifth secondary objectives of the thesis [see Page 89]. Basically, it 

analyses the evolution of the moral behaviours and sporting values through a 

sport-based unit using the Contextualized Sport Alphabetization Model 

(CSAM). 

 
o Chapter 9. Summary of article 4 - Delta                                Pages 99 - 100 

The fourth study of this dissertation is currently being considered for 

acceptance in European Physical Education Review by the associate editor 

Dr Hook. This manuscript entitled “Assessment methodologies for learnin in 

Physical Education under teachers’ perception: a systematic review” is 

focused on the sixth specific objective [see Page 89]. By and large, it globally 

examines how the assessment protocols are delivered in PE settings based 

on the teachers’ attitudes, perceptions, knowledge and training. 

Understanding how PE currently assess their students and evaluate their 

classes is the first step in conceptualizing an holistic assessment procedure 

for the Contextualized Sport Alphabetization Model. 

 

o Chapter 10. Summary of article 5 - Epsilon                         Pages 101 - 102 
This is an Open Access Article published in Retos: Nuevas tendencias en 

Educación Física, Deportes y Recreación in 2021 entitled “Reflections on the 

teaching and learning process in Physical Education during the COVID-19 

pandemic. A real case”. In general terms, the article analyses the situation of 

the subject due to the pandemic. Hence, it addresses the final three specific 

objectives related to the COVID-19 issues [see Page 89] related to this 

important reality that the new proposal cannot ignore. 
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Chapter 6 
Summary of article 1 - Alpha 
 

6.1.- Graphical overview 
Figure 22 is the graphical abstract of the first article: 

• Sierra-Díaz, M. J., González-Víllora, S., Pastor-Vicedo, J. C., & López-Sánchez, 
G. F. (2019). Can we motivate students to practice physical activities and sports 
through Models-based Practice? A systematic review and meta-analysis of 
psychological factors related to Physical Education. Frontiers in Psychology, 

10(2115), 1-24. https://doi.org/10.3389/fpsyg.2019.02115  

 

 

 
 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 22. Graphical abstract of the first article published in 2019. 

Are the Pedagogical Models and supportive-climate strategies relevant methods for 
promoting self-determined forms of motivation and satisfaction of the Basic 
Psychological Needs to acquire active and healthy habits lifelong; in contrate to the 
application of traditional pedagogical paradigms in PE settings? 

PROSPERO™ protocol 
CRD 42019125470 

Results are presented 
in a main table: 
 

- Author(s) and year 
- Program and content 
- Settings 
- Methodology    
   - Instruments 
   - Variables 
- Main outcomes 
  

Systematic review 
First publication - 2019  

Meta-analysis  
Self-Determination Index 

Pedagogical Models are 
ideal frameworks to 
foster autonomous 

motivation  

The models do not 
intrinsically promote 
sport and physical 

activity engagement 

Particular PE settings must be analyse to effectively adequate to the curriculum and 
learning aspirations. Autonomous-supportive classes directly impacts on the self-

determined level of the students.   

Quantitative synthesis 
through fixed- and 

random-effect models 
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6.2.- Relevant findings 
The objective of this research was to analyse the state of the art of the psychosocial 

factors which influence the engagement in physical activities and sport practice. 

Specifically, the focus is placed on the consolidated Pedagogical Models (e.g. Game-

based Approach, Teaching for Personal and Social Responsibility, Cooperative Learning 

or Sport Education) and supportive-climate strategies (e.g. TARGET structure). 

 The first study that explored the factors that have a significant impact on 

PE students’ extrinsic and intrinsic motivation was published by Biddle and Brooke 

(1992) in British Journal of Educational Psychology. They demonstrated that motivational 

outcomes may be influenced by the context (such as the nature of school), the type of 

sport or activities proposed and the pedagogical strategies. However, it was not until the 

research carried out by Clarke et al. (2003) when a Pedagogical Model (i.e. Sport 

Education) was analysed alongside motivational variables. This study demonstrated that 

the practice architecture of the model enabled a significant increase of self-determined 

forms of motivation and enjoyment. In the last two decades, an increase of empirical 

research has demonstrated that Pedagogical Models significantly improved students’ 

self-determined motivation in contrast to traditional and Direct Instruction methods [see 

Page 54]. In terms of Game-based Approach, the implementation of contextualized 

games situations instead of drills (i.e. activities for reproducing an isolated movement 

pattern) significantly determine the level of enjoyment as well as the self-perception of 

physical and sport competencies.  

 One of the main reasons of this effect is the paradigm shift of the Pedagogical 

Models. In general terms, traditional approaches were based on controlling the class and 

reproducing patterns in decontextualized settings, meanwhile models are based on the 

student-centred framework. Indeed, this is one of the most convenient atmospheres to 

promote the most self-determined forms of motivation, despite Pedagogical Models do 

not intrinsically promote physical literacy and the satisfaction of the Basic Psychological 

Needs [see Page 49]. For that reason, educational practitioners (teachers and coaches) 

should select the best Pedagogical Model in accordance with the context, curriculum and 

students. 

 To sum up, this paper demonstrated that Pedagogical Models might contribute to 

the effective acquisition of a physical literacy and sport competence, as well as to the 

increase of self-determined forms of motivation. In this sense, this is the first step in the 

conceptualization of a new model that orientates teachers to optimize the teaching-

learning process based on the psychological needs and physical levels of their students.  
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Chapter 7 
Summary of article 2 - Beta 
 

7.1.- Graphical overview 
Figure 23 is the graphical abstract of the second article: 

• González-Víllora, S., Sierra-Díaz, M. J., Pastor-Vicedo, J. C., & Contreras-
Jordán, O. R. (2019). The way to increase the motor and sport competence 
among children: the Contextualized Sport Alphabetization Model. Frontiers in 

Physiology, 10(569), 1-16. https://doi.org/10.3389/fphys.2019.00569  

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Figure 23. Graphical abstract of the second article published in 2019. 

To determine and compare the degree of physical and physiological performance 
during the implementation of two futsal units using the Teaching Games for 

Understanding and the Contextualized Sport Alphabetization Model 

To evaluate the relationship between external and internal training loads during the 
implementation of both programs 

Contextualized Sport 
Alphabetization Model (CSAM) 

Teaching Games for Understanding 
(TGfU) 

TGfU structure 
(Metzler, 2017): 
 

- Modified game(s) 
- Tactical awareness 
- Technical execution 
- Technical awareness 
- Modified game(s) 
- Final reflection 
 

Internal and external 
training loads was 

significantly higher in 
the CSAM group 

CSAM structure: 
 

- Common reflection 
- Objectives 
- Games adaptations 
- Game progression 
- Final progression 
- Self-evaluation 
 
Same groups/teams 
 

Small-sided and 
adjusted games 

significantly increase 
heart rate values 

Tensions between 
prescription and 

adaptation during TGfU 
remain 

Physical and physiological variables also contribute to the acquisition of sport 
competencies. The CSAM also helped to improve these outcomes.  
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7.2.- Relevant findings 
This article contributed to confirm the first hypothesis that indicated that when games 

are properly adapted to the needs and levels of the students, there will be an increase 

of physical and physiological aspects in contrast to standard (non-adapted) games. In 

addition, the second hypothesis, which stated the performance global indicator Edward’s 

TRIMP is positively correlated to distance covered, was also confirmed.  

Physical and physiological responses are extensive analyzed in high-level 

performance settings (e.g. elite soccer) in order to select the most adequate activity or 

training. The objective way of analyzing both physical and physiological outcomes is 

through expensive monitoring technology such as accelerometers or pulsometers, which 

is unaffordable for schools. One of the principal aspirations of this research is to check 

both physical and physiological responses via external and internal training loads during 

the implementation of the Contextualized Alphabetization Model. 

 Normally, Pedagogical Models such as Teaching Games for Understanding was 

compared to traditional direct instruction paradigms. However, this study compares the 

new model with the Teaching Games for Understanding because of the tensions 

between prescription and adaptation in some models. In addition, the use of two 

comparison groups also enables to control the treats to internal validity of the alternative 

model. 

 In a nutshell, findings suggested that models should be adapted to the 

circumstances of the class. Monitoring physical and physiological variables via external 

and internal training loads might enable teachers to adequately adapt the sessions and 

games to the needs and abilities of the students. Results mainly indicated a positive 

effect during the implementation of the innovative model that emphasizes the adaptation 

and progression of the context based on each student, in contrast to the Teaching 

Games for Understanding. 

Specifically, the idiosyncrasy of each model significantly determined the results. 

The Teaching Games for Understanding has static and reflective awareness moments 

during each game practice (i.e. tactical awareness, technical awareness and global 

awareness), meanwhile the Contextualized Sport Alphabetization Model allocate those 

moments before and after the implementation of games. On the other hand, the Edwards’ 

TRIMP (a global indicator of the heart rate, an internal training load value) showed a 

small correlation with the distance covered (an external training load). Therefore, despite 

the lack of monitoring technology at schools, subjective methods are still valid to adapt 

the sessions to the students’ levels and needs. 
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Chapter 8 
Summary of article 3 - Gamma 
 

8.1.- Graphical overview 
Figure 24 is the graphical abstract of the second article: 

• Sierra-Díaz, M. J., González-Víllora, S., & Fernández-Río, J. (Under Review). 
Sportspersonship under review: an examination of fair play attitudes through the 
Contextualized Sport Alphabetization Model (CSAM) in Primary Physical 
Education. Journal of Teaching in Physical Education. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 
 

 
Figure 24. Graphical abstract of the third article of the present thesis. 

Can the Contextualized Sport Alphabetization Model significantly influence the 
acquisition of sportspersonship and associate factors such as enjoyment, 
commitment, participation and respect? 

Is sportspersonship positively associated with the self-determined forms of 
motivation? 

Contextualized Sport 
Alphabetization Model  

Repeated measures 
Analysis of Variances: 
 

Pre – Mid – Post 
(Course x Time) 

Sportspersonship is a relevant factor 
on the students’ moral development 

and a key contributor in the sport 
competence.  

Predisposition to cheat 
and unfair play 

significantly decrease 
during the intervention 

41 Primary PE students 
(10.17 ± 1.13 years)  

Checklist for assessing 
the fidelity of the model  

Sportspersonship 
attitudes were 

positively associated 
with self-determined 
forms of motivation 

The model seems to 
foster teamwork and 

effective adaptation of 
games. More evidence 

is needed 

Sports as content do not intrinsically 
promote positive moral values and fair 
play attitudes. Adequate pedagogical 

approaches are vital for this goal. 
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8.2.- Relevant findings 
In terms of sport and moral education, sportspersonship (formerly termed 

sportsmanship) is a complex construct compounded of different dimensions such as 

respect, fair play or commitment. Indeed, sporting values are an indissoluble part of the 

sport pedagogy alongside the development of tactical intelligence and technical abilities 

either in PE lesson plans or in extra-curricular activities. The implementation of effective 

pedagogical strategies is essential to design climates for developing adequate students’ 

moral development in an inclusive, fair and equitable form. Since the Contextualized 

Sport Alphabetization Model is part of the Game-based Approach (in which the sport is 

the central content), an exhaustive examination is needed to corroborate its 

effectiveness as a promoter of positive sporting values such as sportspersonship. 

 The objective of this paper was twofold: (I) to examine the evolution of 

sportspersonship values during the implementation of a futsal-based unit using the 

Contextualized Sport Alphabetization Model; and (II) to analyse the association between 

the level of motivation and the acquisition of sportspersonship values. 

 The findings have demonstrated that the new model contributes to the 

acquisition of positive sporting values. Prior to the intervention (pre-test), students 

presented lowest levels of sportspershonship in certain dimensions such as fair play or 

respect. During the unit (mid-test), a light increase in positive sporting attitudes was 

observed. This increasing pattern in terms of positive sporting values was also significant 

at the end of the intervention (post-test). Differences of scores among courses may 

indicate different maturational stages. The Contextualized Sport Alphabetization Model 

demonstrated the need of reinforcing positive sporting behaviors not only with the 

imposition of external rules, but also with other strategies within games that promote 

teamwork, responsibility and games. 

 On the other hand, levels of self-determined motivation (in form of Self-

Determination Index; SDI) were positively correlated with higher scores of positive 

sporting values (and negatively correlated with cheating or unfair play). Specifically, 

enjoyment (a dimension of the construct of sportspersonship and motivation) was 

significantly lower when exist unfair attitudes during the implementation of games. 

Indeed, positive sporting attitudes are essential to create an optimal learning 

environment. Although more empirical evidence is required, this study indirectly 

suggested that the Contextualized Sport Alphabetization Model is adequate for 

promoting an inclusive, fair and equitable atmosphere within sport-based lesson plans. 
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Chapter 9 
Summary of article 4 - Delta 
 

9.1.- Graphical overview 
Figure 25 is the graphical abstract of the fourth article: 

• Sierra-Díaz, J., González-Víllora, S., Hortigüela-Alcalá, D., & Sánchez-Miguel, P. 
A. (Under Review). Assessment methodologies for learning in Physical 
Education under teachers’ perception: a systematic review. European Physical 

Education Review. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 
 

Figure 25. Graphical abstract of the fourth article of the present thesis. 

How do teachers perceive the alternative methods of assessment that promote 
contextualized and significant learning in PE settings?  

CADIMA™ procedure  
Mendeley™ software 

Teachers perceived that authentic assessment procedures can promote active and 
meaningful learning among students. On the one hand, the appraisal instruments 
should foster formative assessment. On the other hand, training sessions for the 

PE teachers are also needed to promote authentic assessment experiences. 

There are a wide 
range of methods for 
assess the students. 
However, traditional 

assessment protocols 
are being replaced by 

assessment for 
learning practices 

Risk of bias 
- Cochrane Risk of 
Bias Tool (CRoB) 
 

- Medical Education 
Research Quality 
Instrument (MERSQI) 
 

- PRISMA checklist 
 
 
 
 
 

Eligibility criteria 
- Quantitative and/or qualitative research about how teachers deliver assessment 
- Empirical studies that take place in PE settings (including tertiary education) 
- Reports that analyse legislative issues in accordance with assessment policies 
- Research published in peer-reviewed journals indexed in JCR or SJR 

32 included articles 
(From 2014 - 2022) 
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9.2.- Relevant findings 
The main aim of this study was to analyze the state of the art about attitudes, implicit 

knowledge and perceptions of the PE teachers about alternative and authentic 

assessment for learning [also termed as AfL] practices. Based on the work of López 

Pastor et al., (2013), the starting hypothesis established that authentic assessment 

methods would be perceived as better than traditional assessment and evaluation 

practices, promoting meaningful learning among students. 

This is the first step for conceptualizing and designing a specific assessment tool 

or protocol for the Sport Alphabetization Model. On the one hand, an international 

perspective can illustrate how teachers implement different techniques for assessing a 

wide range of situations. On the other hand, the findings can show what is needed to 

promote alternative assessment practices and to understand the real needs and 

limitations that teachers have to tackle in terms of testing heterogeneous classes. 

Therefore, further actions must be in accordance with the perspectives and real 

experiences of the PE teachers globally. 

Due to the heterogeneity of the results, quantitative analysis was not possible. 

Therefore, the results were summarized in a main table divided into objective(s), context, 

instrument(s), variable(s) under study and main conclusion. Findings showed that 

assessment is considered a critical element of the teaching-learning process. In some 

studies, teachers still perceived assessment as grading students with a number. In fact, 

they sometimes used standardized test that are ineffective for promoting meaningful 

learning. In other cases, certain values, degree of respect or attitudes were assessable 

items. In addition, the findings are in line with some assumptions of Harvey (2015): 

curricular requirements are inflexible in terms of assessable criteria and methods and 

this fact could cause teachers’ stress and tensions when they are trying to promote 

authentic assessment. One of the main recommendations is to promote assessment 

literacy through training programs at universities. 

To sum up, personal belief plays an important role in considering one or another 

form of assessing students. Traditional methods (i.e. assessment of learning) arose from 

the idea of reproduction of previous personal experience as former students. For those 

reasons, one of the first steps should start in the pre-service training programs in the 

Faculties of Education. This study also includes important recommendations for fostering 

authentic assessment experiences such as being transparent during the process or 

being an indissoluble part of the teaching-learning process. In this way, the future 

assessment protocol for the new proposal must include those relevant standards. 
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Chapter 10 
Summary of article 5 - Epsilon 
 

10.1.- Graphical overview 
Figure 26 is the graphical abstract of the fourth article: 

• Sierra-Díaz, J., González-Víllora, S., Toledo-Guijarro, J. A., & Bermejo-Collada, 
C. (2021). Reflexiones sobre el proceso de enseñanza y aprendizaje en 
Educación Física durante la pandemia por COVID-19. Un caso real. Retos, 41(3), 
866-878. https://doi.org/10.47197/retos.v41i0.85946 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Figure 26. Graphical abstract of the fifth article published in 2021. 

 

How was the transition to remote 
teaching-learning in Physical 

Education like?   

Analysis of a cluster rural school before the COVID-19 pandemic, and the way the 
preventive protocols for the propagation of the virus forced the adaptation of the 

Physical Education curriculum. 

For the following years, an emphasis will be placed on the corporal hygiene 
 and healthy habits. In terms of sport-based units, the focus will be placed on 

maintaining same groups of practice and the same materials, 
 which is compatible with the proposal of the new model. 

One of the biggest 
challenges in this 

rural school was to 
ensure an effective 

contact between 
families, students and 

teachers through 
different methods due 

to the ‘digital bias’ 

Since certain contents 
were unfeasible to 
assess via remote 

teaching-learning, PE 
teachers examined 
the students’ values 
and attitudes through 
challenges and extra 

activities 

In which way had the content of 
Physical Education be adapted for a 

remote teaching-learning? 

In which degree has the remote 
teaching-learning modality affected 

rural areas? 

What are the prospective for sport-
based programs in PE?  
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10.2.- Relevant findings 
The principal objective of this article was to explore the teachers’ perceptions about 

the measures that must implement as a result of the COVID-19 pandemic. Therefore, 

this analysis is relevant in order to examine how the practical architecture of the Sport 

Alphabetization Model can be adapted to this new reality. 

In order to understand the new realities in Spanish schools, one informal group 

interview with two PE teachers of a cluster rural school (i.e. an educative institution with 

different centers in three nearby villages) were conducted. In addition, different materials 

and probes such as the diary of the teacher, videos of the students or the webpage of 

the department were also analyzed to triangulate and reach a comprehensive image of 

the adaptations taken in the school during the remote teaching-learning situation. 

After the on-site educational activities must be transferred to a remote teaching-

learning environment, the main concern was to guarantee an adequate communication 

between teachers, families and students to continue with the teaching-learning process. 

In the case of a rural areas, the ‘digital bias’ (i.e. inability of some families to access to 

Internet) forced teachers to use conventional methods of communication via the local 

council, the Women’s Centres or the school’s gipsy mediator to propose activities. In 

addition, the official platform of the Department of Education, Culture and Sports of 

Castilla-La Mancha and the blog of the PE department were also used for communicative 

and pedagogical purposed. 

During the academic year 2019-2020, the content must be adapted to the 

extraordinary measures. In order to promote active and healthy habits during the 

lockdown, the teachers proposed different physical challenges at home such as active 

breaks. In addition, the teachers also promote healthful nourishing habits through a 

remote gamification about MasterChef™. In terms of sport-based units, only a research 

work was possible during the lockdown. Therefore, students were asked to create a 

collective dossier about popular games with the objective of practicing them in the 

following course. 

After the lockdown, preventive measures for COVID-19 considered maintaining 

the same group of students (bubble groups), avoiding great number of materials during 

the PE practice and using the same space. Therefore, the Contextualized Sport 

Alphabetization Model theoretically is an adequate and flexible Game-based Approach 

for acquiring sport competence in the new reality of PE settings, despite further empirical 

evidence is required.
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Structure 
 

“We cannot solve our problems with the same 
 thinking we used them when we created” 

Albert Einstein (Physician and genius) 

 

In this section, there are five chapters that corresponds with the published articles 

presented in the previous section. Two of them are not an Open Access article. On the 

one hand, the copyright of article 3 [see Chapter 13] belongs to Human Kinetics 

Journals™. On the other hand, the copyright of article 4 [see Chapter 14] belongs to 

SAGE Journals™. For that reason, only the preprint downloaded from the submission 

platform must be included in place of the official versions. 
 

o Chapter 11. Article 1 - Alpha                                               Pages 106 - 129   

The full article entitled “Can we motivate students to practice physical 

activities and sports through Models-based Practice? A systematic review 

and meta-analysis of psychosocial factors related to Physical Education” 

[https://doi.org/10.3389/fpsyg.2019.02115] is included here, maintaining the 

formal aspects and internal structure of Frontiers in Psychology. 

 

o Chapter 12. Article 2 - Beta                                                  Pages 130 - 145 
The full article entitled “The way to increase the motor and sport competence 

among children: the Contextualized Sport Alphabetization Model” 

[https://doi.org/10.3389/fphys.2019.00569] is included here, maintaining the 

formal aspects and internal structure of Frontiers in Psychology. 

 
o Chapter 13. Article 3 - Gamma                                              Pages 146 - 188 

The third study entitled “Sportspersonhip under review: an examination of fair 

play attitudes through the Contextualized Sport Alphabetization Model in 

Primary Physical Education” is a preprint from the Journal of Teaching in 

Physical Education.  
 

Note. Due to the fact that the study is a subscription article, the official version 

cannot be placed here. Thus, the pre-print proof is included in this chapter. 
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o Chapter 14. Article 4 - Delta                                                  Pages 189 - 231 
The fourth study entitled “Assessment methodologies for learning in Physical 

Education under teachers’ perception: a systematic review” is a preprint from 

the European Physical Education Review.  
 

Note. Due to the fact that the study is a subscription article, the official version 

cannot be placed here. Thus, the pre-print proof is included here. 

  
o Chapter 15. Article 5 - Epsilon                                             Pages 232 - 244 

The full article entitled “Reflections on the teaching and learning process in 

Physical Education during the COVID-19 pandemic. A real case” 

[https://doi.org/10.47197/retos.v41i0.85946] is included here, maintaining the 

formal aspect and internal structure of Retos: Nuevas Tendencias en 

Educación Física, Deportes y Recreación.  

 

Note. Article 4 was originally written in Spanish. However, a translation in 

English can be found on the official webpage of this doctoral thesis. 
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Chapter 11 
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Chapter 16 
Practical guidelines for 
implementing the new model 
 

16.1.- Validity and replicability of the research 
Research in Social Sciences must be a replicable and cumulative process in which the 

body of knowledge is gathered and checked for correspondence in a wide range of 

different situations and contexts (Cohen et al., 2018). The data of the present dissertation 

is mainly based on the quantitative paradigm. Therefore, the validity often strives to be 

faithful to controllability, replicability, consistency, predictability, randomization (of 

samples), derivation of generalizable statements of behaviour and observability. 

Following the ideas of Tannehill et al. (2013), the verification must be possible to a large 

extent through re-analysis and replication of the original situation under study.  

The following bullet points summarise the context where the interventions with 

the Contextualized Sport Alphabetization Model (CSAM) were carried out. In order to 

avoid precise identification of the participants, the academic years is not identified. 

• The interventions (the implementation of the Pedagogical Models) rigorously 

followed the Ethical standards of the Declaration of Helsinki (World Medical 

Association, 2013) and the national legislation in force. 
 

• The interventions started when the informed consent was signed by the head 

of studies, the head teacher, the PE teachers and each parent or legal 

guardian of the participants for each year. Following the norms of the school, 

the original documents of the signed informed consent were kept in the school 

for possible inspections of the Consejería de Educación, Cultura y Deportes 

[the regional ministry of Education] of Castilla-La Mancha. A copy of these 

documents was also kept in the Faculty of Education in Cuenca (Spain). 
 

• The interventions took place in the sports centre Luis Yúfera (Cuenca, Spain) 

next to the school, where PE classes were normally held. 

o The sport-based units were held in the futsal court (42 m x 25 m plus 

grey zones). The sport selected was futsal [see Page 261]. 
 

o The interventions were carried out in the second and third term (from 

January to June) during two academic years.  
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o The temperature during the intervention ranged from 5.0ºC to 25.0ºC.  
 

o The relative humidity during the intervention ranged from 73% to 47%. 

 
• Several adjustments had to be made to the initial planning due to external 

circumstances such as excursions, special pedagogical events or 

complementary activities in other subjects. These eventualities only produced 

a delay in the final date of the intervention.  
 

• The PE teacher at the school (who has more than 35 years of teaching in the 

school) has more than 10 years of experience implementing Pedagogical 

Models, including Teaching Games for Understanding and Sport Education. 
 

o Before the interventions, he attended various seminars about Models-

based Practice (3 hours of theory and 3 hours of practice). 
 

• The author of this dissertation attended the two previous lesson plans of each 

course (one month of duration) before the implementation of the new model 

for a first contact and familiarisation with the students. 
 

• General materials used during the intervention included: 
 

o Different types of balls, including official futsal balls. 

o Plastic marking strips to delimit the playing area. 

o Different set of cones and small markers discs cones. 

o An iPad™ with the app TacticalPad Futsal & Handball™ to 

interactively explain the games and strategies. 

 

16.2.- Practical and pedagogical implications 
Beyond the formal aspects of a scientific and academic work, the main aspiration of the 

present thesis is to offer practical recommendations for educational practitioners 

(teachers, coaches or university students) who wish to apply the Contextualized Sport 

Alphabetization Model in their specific context. Therefore, this section intends to be a 

nexus between the empirical evidence of the compendium of the five articles [see 

Compendium of articles; from Pages 104 - 246] and the practical applications and 

recommendations to adequately implement this proposal based on the principal points 

of its practical architecture in heterogeneous PE classes. 
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16.2.1.- Promotion of sport and physical activity 

In general terms, the main objective of PE curricula worldwide is related to providing 

students with an adequate and holistic motor competence, as well as contributing to the 

rest of key competences for autonomous and lifelong learning (Kirk et al., 2006) [see 

Page 25]. Thus, physical activity plays an important role in pursuing this main objective 

and consolidating an active and healthy lifestyle. However, as Hobbs et al. (2018) 

highlighted, the subject is not enough to contribute to the official recommendations of an 

average of 60 minutes of moderate-to-vigorous physical activity per day (World Health 

Organization, 2020b). In fact, Hobbs et al. (2018) also pointed out that paying special 

attention to the physical activity recommendations alongside the quantification of the 

motor commitment time may cause the prioritization of fitness-based activities over 

others such as sport-based units or the enjoyment of physical activity. 

    Objectively, the number of hours in PE is frequently identified as insufficient for 

contributing to the short- and long-term benefits of physical activity. The promotion of 

sport and physical activity in PE requires a previous comprehension of the factors that 

influence the active (or inactive) habits of the students to develop specific programs or 

pedagogical strategies (Devís-Devís et al., 2015). From the perspective of Psychology, 

the affective dimension is relevant to understand the background reasons for certain 

behaviours or propensities for certain activities. In this sense, Figure 27 illustrates the 

complex catch-22 situation that may reinforce or undermine the engagement in sport and 

physical activity.     

 

 

 

 

 

 

 

 

 

 

Figure 27. The catch-22 situation in the promotion of sport and physical activity. 
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 The motivation is an important aspect to take into account for designing and 

promoting sport and physical activity not only in PE classes but also outside the school. 

In order to promote the carry-over effect of active and healthy physical activity from 

childhood to adulthood (Cavill et al., 2001), the Self-Determination Theory (Ryan et al., 

2017) proposed the satisfaction of the Three Basic Psychological Needs, as well as the 

configuration of intrinsic goals within an autonomous-supportive climate. 

 In essence, PE should not use its time to comply with the recommendations of 

physical activity per day. Instead, the syllabus should contribute to autonomous forms of 

motivation that invite students to maintain an active, healthy and enjoyable lifestyle. In 

terms of sport, students need to nurture autonomy, competence and relatedness during 

the lesson plans. However, how the Self-Determination Theory can be integrated with 

the PE classes? 

16.2.1.1.- Applying the Self-Determination Theory in educational settings 
The Self-Determination Theory [also termed as SDT] assumes students are 

inherently prone towards psychological growth and integration. However, these proactive 

tendencies need supportive conditions to be robust (Ryan et al., 2020). The students’ 

psychological well-being should also be a priority alongside the targeted and achievable 

outcomes such as demonstrating competence in a physical test. 

 Need-supportive classroom climates significantly catalyze more autonomous 

students’ motivation. The first step is to satisfy the students’ Basic Psychological Needs 

through students’ autonomy support and structure. According to Reeve et al. (2022), 

autonomy support might nurture autonomy and relatedness satisfaction; and, when it 

occurs along with well-organized sessions, competence is also promoted. Therefore, the 

Contextualized Sport Alphabetization Model (CSAM) contributes to these two 

pedagogical factors via personal and collective objectives (satisfaction of relatedness), 

the tracking sheet (satisfaction of autonomy) and the reflexive structure of the session 

(satisfaction of competence). In addition, there are some relevant steps to start 

supporting autonomy within the model based on the ideas of Kirby et al. (2015): 

• Listen, understand and acknowledge the students’ perspectives. 
 

• Provide practical and real opportunities for students to take ownership and 

initiative of their own work and performance. 

o Provide them with meaningful choices and attractive activities that 

can engage their interests. 
 

o Provide a meaningful rationale when they must follow instructions. 
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Provision of choice is one of the most important factors that support autonomy 

and students’ ownership. Nevertheless, as Aelterman et al. (2019) warned, supporting 

an autonomous conduct is not equal to permissiveness, but rather offering well-

organized sessions. Structured lesson plans can be provided with autonomous-

supportive methods setting clear expectations and goals, having consistency in rules or 

guidances, and providing informational support for content engagement (Ryan et al., 

2020). In fact, these pedagogical and psychological orientations should be considered 

during the assessment practices to promote meaningful learning (López-Pastor et al., 

2013) [see Article 4 – Delta; from Pages 191 - 233]. In addition, feedback plays an 

important role in engaging students for specific activities and contents, especially during 

sport-based programs, providing inputs that help students to improve certain aspects or 

areas of competence. Indeed, this kind of informational significance feedback tend to 

enhance intrinsic motivation and internalization. 

In essence, Zaragoza-Raposo et al. (2020) offered three main action plan to 

design autonomy-supportive climate involving higher well-being, better performance, 

behaviour resiliency, as well as positive physical and mental outcomes (see Figure 28). 

In addition, from a neurological perspective, Reeve et al. (2019) demonstrated that need-

supportive conditions such as choice and optimal challenge can activate striate nucleus 

associated with enjoyment and prefrontal cortical processes related with engaged 

learning (carry-over effect) [see Page XXX].  

 

 

 

 

 

 

 

 
Figure 28. Dimensions for promoting self-determined forms of motivation. 

A
ut

on
om

y-
su

pp
or

tiv
e 

te
ac

hi
ng

 s
tr

at
eg

ie
s 

(Z
ar

ag
oz

a-
R

ap
os

o 
et

 a
l.,

 2
02

0)
  

Support 

Session 
structure  

 

Involvement 

Minimize pressure to engage in certain 
activities or tasks  

Encourage students to be active for their 
own reasons and in line with their personal 

values and goals  

Provide positive rationale and feedback 
during the whole process  

Show genuine interest in students and 
encourage them to believe in their own 

capacity and attitudes  



PRACTICAL APLICATIONS 

  254 

Finally, Bartholomew et al. (2011) highlighted a series of constraints that 

undermine the self-determined forms of motivation within the educational context 

that should be avoided: 

• Controlling the use of rewards. 

o Use of tangible rewards. 

o Use of negative conditional rewards. 
 

• Intimidation, including verbal abuse threats or yelling. 
 

• Excessive personal control such as intrusive and unnecessary monitoring of 

certain aspects of the learning. 
 

• Judging and devaluating attitudes or different behaviours. 

16.2.2.- Pedagogical recommendations for the new model 

The Contextualized Sport Alphabetization Model (CSAM) incorporates relevant 

pedagogical recommendations, to some except, quite similar to the Game-based 

Approach, which are needed to be included in the idiosyncratic of the classes. 

In the first place, regarding the pedagogical domain, teachers have to include 

the theoretical background when they are going to apply this model. In fact, they must 

have a comprehensive tactical and technical level of the sport to promote the most 

adequate adaptations and meaningful answers to each student. In addition, they 

probably should develop new teaching skills or pedagogical styles such as reciprocal 

teaching to effectively promote comprehensive and meaningful learning (Baena-Morales 

et al., 2022). Although teaching style might mainly depend on personal beliefs and 

previous experiences, teachers should start by thinking that the focus must be placed on 

the learner (Valero-Valenzuela et al., 2021). In fact, this issue is a critical element in the 

Contextualized Sport Alphabetization Model, which is the prime action to overcome the 

tensions between prescription (blueprint) and adaptation (orientation).  

• A standard PE session with this model has to be based on the starting point, 

learning aspirations and level of the students. Hence, depending on the 

context where the teacher is going to apply the lesson plan, initial assessment 

and group reflections might help to orientate the following sessions. 

According to Haerens et al. (2011), teachers will be able to change their 

traditional teaching practices when they acknowledge the importance of acquiring a solid 
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physical literacy to engage in sports activities outside the school and throughout life. 

Next, related to the constructivist and the zone of proximal development approach, 

teachers have to act as a guide (Metzler, 2017). That is to say, the students have to 

acquire independent and autonomous learning throughout the course meanwhile the 

teacher acts as a guide who offers resources and advice to encourage progressive 

learning. In fact, the European Commission (2019) established the learning to learn 

competence as a fundamental ability to promote meaningful learning during Primary and 

Secondary Education. The nature of the new model enables teachers to promote this 

necessary competence through different game modifications and progressions of the 

most relevant elements of the sport. 

In the second place, taking into account the psychological domain, positive 

attitudes and autonomous forms of motivation (Ryan et al., 2020) have to be covered 

during the lesson plans of the model because it is closely related to the final levels of 

activity per day (Bull et al., 2020). Therefore, according to Pot et al., (2019) if a person 

perceives himself/herself as physical literate with enough sport competence (including 

tactical intelligence and technical ability), s/he probably will be engaged to continue doing 

that activity in the future (i.e. the carry-over effect). Indeed, as the focus is to develop 

competent students for any kind of physical and sports activity, Haerens et al. (2011) 

made an addition to the Self-Determination Theory (SDT) in the field of Pedagogical 

Models: when students perceived an activity or content relevant, their interest 

significantly increases up to the extent that they might incorporate it into their daily 

routines (i.e. integrated regulation and intrinsic motivation). This is possible when the 

Basic Psychological Needs are satisfied. For that reason, teachers must guarantee the 

satisfaction of these needs and foster interest through the practice architecture of the 

Contextualized Sport Alphabetization model [see Pages 251 - 252]. In concrete terms: 

• Autonomy (i.e. the sense of control and volition when doing activities) can be 

satisfied in the first and final part of the session when students have to decide 

objectives and learning. 
 

• Competence (i.e. the sense of mastery and ability that people perceived 

during the activity), can be satisfied during the modification and progression 

of the game forms. In this sense, a set of physical, physiological, tactical, 

technical and perceptual-cognitive skills must be considered throughout the 

lesson plans (Casanova, 2015; Kolovelonis et al., 2018). 
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• Relatedness (i.e. the feeling of acceptance, belonging and unity with others), 

can be satisfied when the participants work together to fulfil the objective 

previously planned as a group.  
 
In a nutshell, students should feel that the PE classes through this model are 

adapted to their personal learning expectations and objectives (autonomy), are 

consistent with their level (competence) and are connected with the teacher and their 

classmates, especially those in the same group (relatedness). For that reason, teachers’ 

interpersonal style, including positive feedback, as well as encouragement in students’ 

failing situations are very important to increase students’ autonomous motivation 

(Ntoumanis et al., 2009). 
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Chapter 17 
Final conclusion 
 
17.1.- Justification and guiding thread of the articles 
The principal objective of this doctoral dissertation has been to empirically demonstrate 

the effectiveness of a new Pedagogical Model, termed the Contextualized Sport 

Alphabetization Model. This new proposal aims to combine the practice architecture of 

the Game-based Approach and the principles of the Critical Pedagogy of Affect for 

overcoming some of the limitations during the Models-based Practice and for effectively 

promoting sport competence incorporating an inclusive, fair and equitable climate. 

 The first step in this research project, funded by the Ministry of Universities, was 

to exhaustively analyse the promotion of self-determined motivation among consolidated 

Pedagogical Models. The first article (alpha) quantitatively examined the Self-

Determination Index to compare the promotion of self-determined forms of motivations 

between models and traditional instructional approaches. The results of this meta-

analysis showed that Models-based Practice effectively foster autonomy-supportive 

attitudes, significantly eliciting the support of the Basic Psychological Needs in contrast 

with the traditional paradigms. 

 The analysis of the practice architecture of the new proposal must be empirically 

demonstrated and corroborated. In this sense, a preliminary analysis was conducted for 

the physical, social and moral development. The second article (beta) certain physical 

and physiological variables were compared with a consolidated Game-based Approach 

(i.e. Teaching Games for Understanding). As in the case of high-performance settings, 

the physical and physiological data from the real-time monitoring system was useful for 

studying the motor commitment time and the effective pedagogical strategies to 

overcome the tensions between prescription and adaptation (García-Ceberino et al., 

2021). 

 In terms of sport-based units, social interaction and sportspersonship attitudes 

are essential in all sports. Both are important components in the sport competence, 

alongside the ability to solve multiple tactical, technical and motor challenges. Therefore, 

the third article (gamma) tested the evolution of some moral behaviours (mainly 

sportspersonship) alongside the implementation of a futsal unit with the Contextualized 

Sport Education Model. Results showed that the specific structure of the model 
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significantly favoured the acquisition of pro-social behaviours and positive sporting 

values such as respect, commitment or fair play because the focus of learning is placed 

on individual and collective objectives. In addition, this study showed a change of the 

moral behaviour in terms of the reduction of neutral sporting attitudes such as sporting 

cunning (also called gamesmanship or professional foul). 

 In general terms, these preliminary analyses showed significant results in the 

application of the Contextualized Sport Alphabetization Model. However, during the 

development of the present research, COVID-19 pandemic supposed completely new 

challenges in PE classes. The fourth article (delta) explored some PE teachers’ 

experiences and belief of the new reality and the way they should address the sport-

based lesson plans. The examination of the reality supposed to verify whether the new 

proposal was flexible enough to be adapted to the recommendations proposed by the 

broad of the Consejo General de la Educación Física y Deportiva (COLEF; 2020).  

 

17.2.- Principal conclusions 
Over the decades, PE has evolved from being just “another complementary” subject in 

the curriculum [in Spanish it was called asignatura María] to one of the most important 

ones that contribute to the different dimensions of the human development (i.e. physical, 

cognitive, social and affective dimensions) alongside the acquisition of the key 

competences indicated in the curriculum. In this sense, notions such as “maintain 

students busy, happy and good” (Placek, 1993) or “multi-activity, sport technique-based 

PE” (Gerdin et al., 2017) have been replaced by rigorous research, following the scientific 

method, that proposed notions such as “knowledge through actions” (Harvey et al., 

2015b) or “Pedagogical Models” (Volshøj et al., 2022).  

The Pedagogical Models, as the central element in the Models-bases Practice, 

intend to become (I) the new organizing centre of the subject, (II) the specification of 

practice instead of a prescription or rules and (III) the nexus between curriculum, 

teachers, students and local context (Casey et al., 2021a). Nevertheless, as in the rest 

of scientific disciplines (especially among Social Sciences), debates and new evidence 

demonstrated the need to address some limitations with different paradigms that can 

enrich the present practice in PE (Casey, 2021b). 
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 The present thesis started with the idea of Casey (2014) that a true Pedagogical 

Model that solve the constant challenges of PE teachers does not (and probably will not) 

exist. Thus, the proposal of the Contextualized Sport Alphabetization Model does not 

entail to propose a definitive pedagogical strategy that are “scientifically proven” for every 

context. This new proposal comprises key elements of the Game-based Approach and 

the Critical Pedagogies of Affect, in which the psycho-social outcomes are essential to 

promote the main objective of Physical Education (Kirk, 2020). The origins of this new 

model started when certain dilemmas were observed during the practice (Harvey et al., 

2015a; Kinnerk et al., 2018; Kirk, 2017). For that reason, the Contextualized Sport 

Alphabetization Model is different in its intent to promote significant sport competence 

(including tactical intelligence, technical skills and sportspersonship values), to empower 

students to develop their capabilities in a way that they can feel progression, to work 

collectively to achieve common goals and to assist others to achieve their own. 

 During this research, an exhaustive analysis of the reality was carried out to 

understand the state of the art about the psychological outcomes when Pedagogical 

Models are implemented. In parallel, the new lines of action were conceptualized and 

designed. Next, the intervention with this new model were implemented in a real setting. 

The data analysis corroborated the practice architecture of the model and enhance 

certain pedagogical lines and ideas. Since the Contextualized Sport Alphabetization 

Model must be a flexible resource for heterogenous classes enrolled in PE sport-based 

units, an analysis of the new reality was essential to theoretically corroborate its 

feasibility. Table 4 summarizes the specific conclusion of each article presented on the 

previous section. 

Article 1 - Alpha 

Objective Main conclusion 

To summarize the state of the art about the 
influence of the Pedagogical Models and 
supportive climate tenets on the students’ 
motivation 

33 articles were summarized in the main table 
and 14 articles were meta-analyzed 
 
Students’ self-determined motivation increased 
when Pedagogical Models are compared with 
traditional methods. Some articles have 
demonstrated that models enhanced the sport 
competence among students. However, the 
teachers and coaches must select the best model 
in accordance with the learning aspirations 

To quantitatively analyzed the students’ 
Self-Determined Index in experimental 
research with Pedagogical Models and 
traditional paradigms 

The meta-analysis demonstrated that the 
Pedagogical Models nurtured the satisfaction of 
the Basic Psychological Needs because an 
autonomy supportive climate were promoted. 
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Article 2 - Beta 

Objective Main conclusion 

To directly determine the level of motor 
literacy, and indirectly sport competence, 
in terms of psychical and physiological 
dimensions derived from the 
implementation of Teaching Games for 
Understanding and Contextualized Sport 
Alphabetization Model (CSAM). 

 

 

 

 

 

 

 

Significant differences are observed between the 
two groups, highlighting the implication and 
active participation of the student in the 
progression of games proposed in the CSAM, in 
contrast to the TGfU.  
 
Although the use of modified games is a critical 
element in the Game-based Approach, the 
adaptation, personalization and progression of 
the games in the CSAM significantly contributed 
to the increase of external and internal training 
loads. 
 
CSAM is demonstrated to be an effective 
alternative to develop physical and physiological 
performance in sessions that are flexible to the 
need of each participant.  

To corroborate the relationship between 
external and internal training loads in the 
educational context. 

The positive correlation of some external and 
internal variables indicated that it is not 
necessarily unaffordable material to monitor 
physical and physiological outcomes in PE 
settings.   

Article 3 - Gamma 

Objective Main conclusion 

To investigate the evolution of 
sportspersonship attitudes during a unit of 
futsal using the Contextualized Sport 
Alphabetization Model. 

Findings revealed significant differences in the 
cheating, cunning, enjoyment, commitment, 
participation, fair play and respect throughout the 
intervention. These facts suggest that the new 
model foster sportspersonship attitudes, despite 
more research are needed in longitudinal settings 
(re-test). 
 
Neutral sporting behaviours such as cunning 
significantly decreased because of the focus on 
the learning goals. 

To determine a possible association 
between sportspersonship values and the 
self-determined forms of motivation in 
terms of Self-Determined Index. 

Although this relationship has been previously 
observed in PE classes, the relationship is also 
verified with the new Pedagogical Model. 
Sportspersonship is mainly influenced by social 
relationships, which is one of the Basic 
Psychological Needs (i.e., relatedness). This 
association is in line with the main findings of the 
Article 1, in which the support of relatedness play 
an important role in the consolidation of self-
determined motivation. 
 
When students play in a fair play environment, in 
which the main goal is to achieve learning 
objectives (intrinsic aspirations from the Goal 
Content Theory), the consolidation of a positive 
moral development is significantly favoured. 
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Article 4 - Delta 

Objective Main conclusion 

To synthesise the PE pre- and in-service 
teachers’ knowledge, perceptions and 
experience about assessment procedures 
focused on alternative and authentic 
practices which promotes meaningful 
learning.  

32 articles were included in the synthesis.  
 
By and large, PE teachers differentiate between 
the terms “scoring”, “assessment” and 
“evaluation”. In addition, they perceived that 
authentic assessment practices such as peer-
assessment promoted meaningful learning. 
Assessment for Learning (AfL) procedures must 
be a socially fair process and the skills assessed 
have to be transferred to real-life situations. The 
main practical point will be to introduce and 
promote those practices at universities programs. 
 
The new tools for assessing during the 
implementation of the Contextualized Sport 
Alphabetization Model must consider the 
Assessment for Learning (AfL) benchmarks. 

Article 5 - Epsilon 

Objective Main conclusion 

To explore the teachers’ experiences and 
perceptions about the measures taken in 
PE due to the COVID-19 pandemic. 

In terms of sports-based programs, a wide range 
of recommendations must be followed against 
the spread of the COVID-19 such as working in 
the same group of students, do not share 
materials or distribute the students in different 
areas of the class. The main structure and 
idiosyncrasy of the new proposal are feasible for 
implementing these recommendations 
meanwhile a significant sport-based unit is 
delivered.  

To examine how the practical architecture 
of the Sport Alphabetization Model can be 
adapted to this new reality. 

Table 4. Main conclusion of the articles of this research. 

In a nutshell, the Contextualized Sport Alphabetization Model (CSAM) can be 

an ideal resource that combines the elements of the Game-based Approach with the 

basic principles of the Critical Pedagogy of Affect. Indeed, the practice architecture of 

this model [see Figure 17; Page 73] intents to minimize the conceptual, cultural, 

curricular and pedagogical dilemmas [see Page 66] that may arise during the Models-

based Practice. Adapting the features of the context to each student is essential for 

promoting the acquisition of sport competence, which includes an important part of 

technical skills (physical domain), tactical intelligence (cognitive domain), prosocial 

behaviorus (social domain) and sportspersonship (moral domain). In fact, the 

development of innovative ways of bringing alternative games and sports among children 

and adolescents could foster the carry-over effect that may produce the self-determined 

forms of motivation [see Figure 27; Page 247]. 
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17.3.- Limitations and future prospective 
This doctoral thesis recognizes certain limitations that must be considered in the future 

research line. To begin with, a quantitative design was chosen to empirically 

demonstrate the feasibility of the new model. Despite this type of design offers reliable 

information that can be generalized (Rowntree, 2018), a lack of specific and subjective 

data such as students’ experiences could enrich the results. In addition, the 

generalization of the findings to the whole population (Spanish Primary PE pupils) are 

limited due to the sample size. Empirical evidence could only be drawn from one state 

school for two academic courses. Nevertheless, following the recommendations of Denis 

(2019), an exhaustive examination of the statistical power was conducted via G*Power 

before the data analysis and interpretation of both Article 2 - Beta [see Chapter 12; 

Pages 130 - 145] and Article 3 - Gamma [see Chapter 13; Page 146 - 188]. Furthermore, 

some statistical procedures have been conducted to reduce potential error such as the 

Repeated Measures Analysis of Variance in the Article 3 - Gamma [see Chapter 13; 

Page 158]. En passant, specific limitations were also indicated in each article. 

 The empirical evidence used a sport-based unit about futsal. In Spain, soccer 

and futsal are considered consolidated or traditional sports. Due to the mediatization of 

these sports, many students practice them in the school (e.g. during the breaks) or in 

extra-curricular settings (e.g. in a local sport team). This fact might exacerbate the 

heterogeneity of a PE classes in terms of physical and sport expertise, to such an extent 

that some schools promote other games and sports during breaks. The reason of 

selecting futsal to empirically prove the Contextualized Sport Alphabetization Model was 

precisely to analyze the evolution of the sport competence and moral development taking 

into account the heterogeneity of the classes. However, scientific literature recommends 

the use of alternative sports during sport-based lesson plans in PE to experience a wide 

range of situations and foster self-determined forms of motivation (Skille et al., 2006).  

On the other hand, Table 5 contains the dimensions, constructs, factors and 

variables under study. Although the findings of this thesis presented a positive orientation 

in the feasibility of the new proposal in different aspects of the physical, social and 

affective dimensions, further research is going to be necessary. For example, further 

studies could focus on studying other relevant constructs such as the tactical evolution, 

the sport adherence (i.e. the carry-over effect) or the degree for personal and social 

responsibility through different methodologies such as the mixed experimental design. 

However, from the outset, the aspiration of the compendium of articles presented in this 

thesis is to be the first step in the conceptualization and design of the model. 
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Features measured and studied in this doctoral thesis 

Dimension Construct Factors and variables Notes 

Affective Motivation - Self-determined motivation 

- Basic Psychological Needs 

- Supportive climate 

Global analysis of the 
Models-based Practice 

Physical Physical 
performance 

- Distance covered 

- Maximum of speed 

- Number of sprints  

Comparison of the 
Teaching Games for 
Understanding (TGfU) 
and the Contextualized 
Sport Alphabetization 
Model (CSAM) in a 12-
session lesson. 

Physiological 
performance  

- Heart Rate 

- Edwards’ TRIMP 

- Calories burned 

Affective Sportspersonship 
(Moral behaviour) 

- Cunning 

- Enjoyment 

- Commitment 

- Participation 

- Fair play 

- Respect 

Evolution of the sporting 
values during the 
implementation of a 12-
session lesson with the 
new Pedagogical Model 

Didactics Assessment - Teachers’ perceptions 

- Teachers’ experiences 

Global analysis of the 
pedagogical practices in 
terms of assessment 

- COVID-19 
prevention 

- Preventive measures in 
Physical Education 

Teachers’ perceptions 

Table 5. Dimensions, constructs, factors and variables under study in this thesis. 

 

Despite the previous limitations, there is preliminary evidence to suggest that the 

Contextualized Sport Alphabetization Model (CSAM) is a feasible alternative to address 

tensions between prescription and adaptation during the Models-based Practice. 

Nevertheless, the present dissertation is only the beginning of further and necessary 

research such as the assessment aspects with the Contextualized Sport Alphabetization 

Model (CSAM) or an exhaustive analysis of psycho-social outcomes (e.g. motivation, 

engagement or teamwork), tactical intelligence or specific technical skills using the new 

model in both quantitative and qualitative designs. For instance, a future research line 

could investigate the dimensions, constructs factors and variables of this present thesis 

[see Table 4 above] in the Secondary Education settings. 
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Figure 29 illustrates the next steps in this research line, including the publication 

process of a pedagogical article about this new Pedagogical Model and its main 

benchmarks for adequately implement not only in PE settings but also in sport-based 

extracurricular context. 

 

 

 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 29.  First step in the design and conceptualization of the new proposal.

Benchmarks and 
checklist of the model  

Motivational outcomes  
of the consolidated 

Pedagogical Models 

Physical and physiological 
outcomes of the 

Contextualized Sport 
Alphabetization Model 

Moral development 
(sportspersonship values) at 

Contextualized Sport 
Alphabetization Model 

Most adequate assessment 
protocols and procedures to 
promote meaningful learning 

Analysis of the new situation 
and recommendations in PE 

classes due to COVID-19 

Pedagogical 
guidelines of CSAM  

Fidelity and feasibility 
of the model  
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Abstract 

The acquisition of sport competence is one of the objectives that chase Physical 

Education syllabi. The objective is to present a new model integrated into Game-

based Approaches for helping educational practitioners to adapt the sport content 

to the needs of the participants. Hence, the Contextualized Alphabetization Model 

(CSAM) is an emergent strategy that stresses the notion of adapting the 

pedagogical strategies to the specific circumstances of heterogeneous classes. 

The main idea of the CSAM is to develop sports competence within an inclusive, 

fair and equitable atmosphere. Seven critical elements are proposed within the 

teaching-learning process. In addition, the learning aspirations emphasizes the 

acquisition of tactical intelligence and technical skills in accordance with the 

individual level and teamwork abilities. 



 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 A

PP
EN
D
IX

 



APPENDIX 

  325 

Grant and funding 
 
The present doctoral thesis was funded with the grant Programa estatal de promoción 

del talento y su empleabilidad: subprograma de Formación de Profesorado Universitario 

(FPU) with the reference FPU 17/04086. The achievement of this grant was possible by 

Dr. Sixto González Víllora, the Grupo de Investigación en Enseñanza del Deporte y la 

Actividad Física (EDAF Group) and the Departamento de Didáctica de la Educación 

Física, Artística y Música. The teaching and research labour was carried out at the 

Faculty of Education in Cuenca (Universidad de Castilla-La Mancha). 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



APPENDIX 

  326 

Thesis webpage companion 
 

With the aim of making the research contained in this doctoral dissertation more 

accessible, adjusting to the new digital needs of society and investigation, an official 

website has been designed and created. In an increasingly globalized and 

technologically innovative world, technology is an important alley for divulging the most 

relevant recommendations that comes from rigorous research conducted in the 

University of Castilla-La Mancha and the Faculty of Education in Cuenca. 

This site is divided into the same number of windows as the section and chapter of this 

document. In addition, correspondence information can be found there in order to contact 

with Manuel Jacob Sierra Díaz or Dr. Sixto González Víllora. 

The access to the website is via the URL o scaning the following QR code: 

https://sites.google.com/view/uclmthesisjacoben2022/home 
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Research informed consent 
 
This is the original informed consent used in the school before the intervention. All 

students the students voluntarily decided to participate in the research. The academic 

year has been censored to avoid triangulation of personal and confidential information. 
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In addition, a version of the informed consent was also written in English. 
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Article 1: additional data 
 

Research protocol in PROSPERO™  
The article 1 “Can we motivate students to practice physical activities and sports through 

models-based practice? A systematic review and meta-analysis of psychosocial factors 

related to physical education” [https://doi.org/10.3389/fpsyg.2019.02115] incorporated a 

research protocol submitted in PROSPERO™ (University of York) with the registration 

ID: CRD42019125470. 

 

Manuel Jacob Sierra-Díaz, Sixto González-Víllora, Juan Carlos Pastor-Vicedo, 
Guillermo Felipe López-Sánchez. How can we engage students to practice 
physical activities and sports? A systematic review of the psychosocial factors. 
PROSPERO 2019 CRD42019125470 Available from: 
https://www.crd.york.ac.uk/prospero/display_record.php?ID=CRD42019125470 

 
Original message: 

 
Prospero webpage: 
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Systematic review PROSPERO protocol: 
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Exhaustive analysis of the included articles 
After the research selection procedure, the 33 included articles were exhaustively 

analyzed, extracting all the relevant information in an article identification sheet. This 

procedure was useful for summarizing the information in the main table of the article and 

for extracting the relevant quantitative data for the meta-analysis. 

 

Example of an article identification sheet using for article 1: 
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Article 2: additional data 
 

Location 
The intervention of the Contextualized Sport Alphabetization Model was carried out in a 

sports centre near the school [see Page 199]: 

 
 

 
 

 

 

 

 

 

 

 

 
Physical and physiological monitoring technology 
Polar Team Pro™ and Polar H7™ systems were used to collect the following physical 

and physiological values during the intervention of both models (Teaching Games for 

Understanding and Contextualized Sport Alphabetization Model): total distance covered, 

distance per minute, maximum speed threshold (2.8 m·s-2), average speed, number of 

sprints, heart rate and calories burned. The more important part of this technology is the 

sensor which is placed around the chest. The sensor includes accelerometer, gyroscope, 

pulsometer, digital compass and GPS. Real-time data was enabled with the Polar Team 

Pro App™ installed in an iPad™. 
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Pre-test and post-test using a 4 vs. 4 futsal game 
The pre-test and post-test during the intervention of the article 2 “The way to increase 

the motor and sport competence among children: the Contextualized Sport 

Alphabetization Model” [https://doi.org/10.3389/fphys.2019.00569] was a game called 

‘Mini-futsal’. The objective of this game is to score a point in the goal of the other team. 

In order to reinforce the active participation of every student, each player of the team 

should hold or controlled the ball at least once before shooting the ball. The following 

image quality was lowered to ensure the anonymity of the students. 

 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Future prospective: tactical and technical outcomes 
The tactical intelligence and 

technical skills components were 

not included in this article. 

Nevertheless, during the 

intervention some games was 

peer-assessed by the classmates 

using the Game Performance 

Assessment Instrument (GPAI). 

Future publication will consider 

these relevant outcomes. 

 
 



APPENDIX 

  339 

Article 3: additional data 
 

Contextualized Sport Alphabetization Model 
Based on their personal and collective objectives, the students are involved in different 

and progressive games. The following image quality was lowered to ensure the 

anonymity of the students. In this case, the students (Year-4) are playing a game called 

‘Go to the line’ in which the objective is to go to a specific line following the first and 

second tactical principle of ball conservation and progression to the goal. 

 

 
 
 

 

Throughout the intervention sportspersonship values significantly improved. Further 

investigations are needed with different population and through a longitudinal study. 
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Article 4: additional data 
 

Procedure in CADIMA™  
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Article 5: additional data 
 

Legislation 
Extract from the legislative document Royal Decree 463/2020 approving the suspension 

of all face-to-face teaching activities due to the COVID-19 pandemic. 
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Impact factor 
 
The impact factor [also known as IF] is a journal-level metric which is used as a proxy 

for the relative importance of a scientific journal within its respective field.  

• Originally, the impact factor was devised by Eugene Garfield in 1975 for the 

journals listed in the Journal Citation Reports (JCR; formerly Thomson 

Reuters™; currently Clarivate Analytics™). The Journal Citation Reports 

represents the yearly mean number of citations of articles published in the last 

two years in a given journal indexed in Web of Science™.  
 

• On the other hand, another relevant impact factor is Sciamgo Journal Rank 

(SJR; Elsevier™) was originally developed by the Scimago Lab (University of 

Granada). The Scimago Journal Rank represents the average number of 

weighted citations received during a selected year per document published in a 

given journal during the previous three years indexed in Scopus™. 

The articles included in the present thesis has been published in high impact journals 

indexed in Journal Citation Reports and Scimago Journal Rank.  

Frontiers in Psychology 
ISSN: 1664-1078 

JCR (2019) = 2.067 
JCR (2020) = 2.988 

43/140 (Q2) 
Psychology 

   
Frontiers in Physiology 

ISSN: 1664-042X  
JCR (2019) = 3.367 
JCR (2020) = 4.566 

14/81 (Q1) 
Physiology 

   
Journal of Teaching in Physical Education 

ISSN: 0273-5024 
JCR (2020) = 4.155 40/265 (Q1) 

Education 
   

Retos 
ISSN: 579-1726 

SJR (2020) = 0.310 
SJR (2021) = 0.319 

Q3 
Education 

   
European Physical Education Review 

ISSN: 1356-336X 
JCR (2020) = 3.790 50/265 (Q1) 

Education 
   

QUEST 
ISSN: 003-6297 

JCR (2020) = 2.910 88/265 (Q2) 
Education 
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Technology 
 
The following hardware and software were used throughout this research: 

Hardware HP Red 15.6’’ Hewlett-Packard 
Mac Book Air (Intel Core, 2017) Apple Inc. 
iPad Air (5th generation) Apple Inc. 
Mac Book Pro (M1, 2020) Apple Inc. 

   
   

Office Microsoft Word for Mac (v. 16.61) Microsoft Corp. 
Microsoft Power Point (v. 16.61) Microsoft Corp. 

   
   

Bibliography Mendeley Desktop Elsevier 
   
   

Figures Microsoft Power Point (v. 16.61) Microsoft Corp. 
Canva (Online) Word Inc. 

   
   

Language Cambridge Dictionary (Online) Cambridge University 
DeepL (v. 3.3.1) DeepL SE 
Grammarly (Online) Grammarly Inc. 
Antidote (v. XXXX) Druide 
Diccionario (v. 2.3) Apple Inc. 
Diccionario de la RAE (Online) Real Academia Española 

   
   

Questionaries Physical copy (Paper and pencil) - 
Microsoft Excel (v. 16.61) Microsoft Corp. 

   
Data analysis SPSS (v. 24; v. 25; v. 26) IBM 

R (v. 4.0) CRAN 
R Studio RStudio Inc. 

   
   

Meta-analysis Comprehensive Meta-Analysis Biostat Inc. 
   
   

Physical activity Polar Team Pro Polar Electro 
Polar H7 Polar Electro 

   
   

Digital whiteboard Tactical Pad (for iOS 15.4) Temma Software 
Pizarra Táctica: futsal (for iOS 14) Bluelinden 
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