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sports: fostering critical thinking
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In team sports, tactical success depends not only on players’ individual skills
but fundamentally on their ability to engage in meaningful social interactions
and shared understanding. This study introduces the Tactical Program based
on Critical Thinking (TPCT), a pedagogical framework grounded in socio-
constructivist theory, aiming to foster the development of higher-order thinking
skills essential for tactical decision-making. TPCT emphasizes processes such
as interpretation, analysis, inference, evaluation, explanation, and self-regulation
through guided reflection and collective dialogue. Rather than imposing
predefined tactical solutions, the program promotes collaborative construction
of strategic responses based on reflective discussion and mutual support
among teammates. Coaches using the TPCT are provided with structured
guidelines to design training sessions that prioritize communication, reasoning,
and joint problem-solving. By fostering an environment where knowledge is co-
constructed, the TPCT contributes to more autonomous, context-sensitive, and
socially informed tactical behavior. This approach offers promising applications
across various team sports, reinforcing the role of critical thinking in enhancing
team coordination and intelligent gameplay.

KEYWORDS

socio-constructivist pedagogy, tactical decision-making, critical thinking in sport,
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1 Introduction

The intrinsic relationship between cognitive processes and sports performance
is well documented, particularly in relation to interpreting dynamic scenarios and
selecting optimal responses during play (Gil-Arias et al., 2025; Harvey et al., 2020).
Consequently, training methodologies must emphasize problem-solving and decision-
making skills under pressure (Gréhaigne et al,, 2005), fostering adaptability in complex
and unpredictable game contexts (FHodges et al., 2021; Gaviria Alzate et al., 2024a).

Tactical performance in team sports extends beyond technical execution, relying on
cognitive processes essential for making timely and effective decisions (Hall¢ Petiot et al.,
2021). While traditional models simulate game-like situations to promote adaptability
(Cesana et al., 2023), the inherent variability of collective actions limits their ability to
replicate all possible game scenarios (Ashford et al., 2021). Thus, tactical competence is
often cultivated both through structured drills and authentic, chaotic game contexts, with
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coaches shaping practice based on their tactical models (Cushion
et al., 2012; Pereira et al., 2024).

A thorough understanding of the cognitive mechanisms behind
effective decision-making is critical to optimize performance
(Caurel and Sdnchez, 2019). High-level athletes consistently
demonstrate refined strategies for generating and executing tactical
actions, which depend on adaptability and strategic awareness.
Critical thinking, widely acknowledged as central to decision-
making (Gréhaigne et al., 1999), is defined in sport as “reflective
thinking used to make reasonable and defensible decisions in
movement tasks” (McBride, 1992). Enhancing this cognitive skill
has direct implications for tactical ability (Gréhaigne et al., 2001),
yet much research still focuses on surface-level cognitive demands.
As tactical efficiency requires ongoing adaptation and reflective
analysis, critical thinking becomes a cornerstone for intelligent
gameplay (Gaviria Alzate et al, 2024a; McBride, 1992; Rico-
Gonzédlez et al, 2022), often neglecting the deeper processes
involved in problem-solving (Rico-Gonzalez et al., 2022; Silva et al.,
2020).

Critical thinking enables structured reasoning, argument
analysis, and strategic deduction (Gaviria Alzate et al., 2024a),
and can be developed through targeted training (Lai, 2011).
Evidence suggests that deliberate instruction in critical thinking
leads to improved cognitive efficiency and decision quality
in sport contexts (Lodewyk, 2009). Socio-constructivist models
support this view, advocating for learner-centred environments
where athletes actively engage with tactical problems and explore
solutions collaboratively (Gaviria Alzate et al, 2024a). These
approaches align with pedagogies that foster strategic planning,
causal reasoning, and metacognition (McBride and Cleland, 1998),
while empirical studies validate the efficacy of structured cognitive
training on performance outcomes (Mahanal et al., 2019; Sari et al.,
2021).

Embedding critical thinking within training routines has shown
benefits in tactical awareness and real-time problem solving
(Gaviria Alzate et al., 2024a; Dwyer et al, 2014). Encouraging
players to critically assess strategies and performance nurtures
a more informed and autonomous mindset, facilitated through
feedback mechanisms and active learning (Cosgrove, 2011).

Despite increasing theoretical support, many coaches face
difficulties implementing these approaches due to a lack of practical
guidance (Gaviria Alzate et al, 2024a). Much of the current
literature lacks accessible, applicable models for coaches outside
academic settings (Gaviria Alzate et al., 2024b). Addressing this
gap, the present framework highlights the transformative role of
critical thinking in tactical training, providing a clear, structured
methodology grounded in theory and practice (Gaviria Alzate et al.,
2024a,b). It comprises:

a) A critical review of tactical development through Game-
Based Approaches (GBA)

b) A practical guide for applying critical thinking in
training sessions.

¢) A translation of socio-constructivist principles into actionable
coaching behaviors

d) A structured program of activities for developing
tactical decision-making.
Frontiersin Psychology
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This approach promotes flexibility, reflective learning, and
robust decision-making capacities aligned with the unpredictable
demands of team sports, offering a practical solution for coaches at
all levels.

1.1 Game-based approach (GBA) as an
integrated strategy in the teaching of team
sports

Team sports are inherently unpredictable, requiring players
to continuously adapt tactically (Rasmussen et al., 2022; Sierra-
Rios et al., 2020). Success in these dynamic settings depends on
solving problems within complex and evolving game contexts,
Sierra-Rios et al. (2020) found that TGfU interventions enhance
tactical flexibility under variable game conditions. However, these
findings are largely limited to youth contexts, and may require
further validation in elite settings, a view aligned with Piagets
notion that learning stems from experience and adaptation (Piaget,
1952). Learning in sport is shaped by environmental and social
interactions, grounded in situated and collaborative experiences
(Darnis and Lafont, 2015; Godbout and Gréhaigne, 2021). In
TPCT, tactical learning reflects Piagetian cycles of assimilation
and accommodation, where players restructure prior knowledge to
integrate novel experiences (Piaget, 1952; Hickey, 1997).
perception,
interconnected system, supporting both technical skills and

Cognition, and action function as an
tactical understanding (Dervent et al., 2022). Thus, learning is not
passive but actively driven by meaningful engagement within rich,
responsive environments (Darnis and Lafont, 2015; Dervent et al.,
2022).

Game-Based Approaches (GBAs) mark a pedagogical shift,
combining game-like contexts with structured reflection to deepen
tactical insight. Emerging in France and Germany during the
1970s and gaining traction through Bunker and Thorpe’s Teaching
Games for Understanding (TGfU) in the 1980s, GBAs replace
instruction-led methods with facilitative coaching that encourages
reflective practice and player autonomy (Ginciene et al, 2023;
Harvey et al., 2018; Martinez-Santos et al., 2020). TGfU contrasts
with instruction-led approaches by transferring agency to learners
through structured questioning and contextualized learning,
thereby enhancing autonomy (Ginciene et al., 2023; Martinez-
Santos et al., 2020; Harvey and Light, 2015).

Central to GBA is understanding the internal logic of
games through tactical principles that guide decision-making
(Godbout and Gréhaigne, 2021). This learner-centered approach
fosters intrinsic motivation, adaptability, and engagement (Garcia-
Ceberino et al., 2019; Gouveia et al., 2019), promoting improved
decisions in unpredictable, high-pressure situations.

A cornerstone of GBA is the use of small-sided games (SSGs),
which simultaneously develop technical skills, tactical awareness,
and physical capacity (Davids et al., 2013; Dudley et al., 2024;
Rodrigues et al., 2022). Their adaptable design allows manipulation
of constraints to reinforce tactical principles and replicate the
complexities of full games (Dervent et al., 2022; Dudley et al., 2024).
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Designing effective SSGs relies on representation, which
preserves the game’s essence while simplifying it for learning,
and exaggeration, which accentuates key tactical elements like
transitions or defensive structures (Dervent et al., 2022; Dudley
etal., 2024). Simple adjustments in player numbers or scoring rules
can enhance individual decisions and team dynamics (Davids et al.,
2013; Dudley et al., 2024).

Another essential feature is the use of structured questioning.
This stimulates reflection and problem-solving by prompting
players to verbalize decisions (Sierra-Rios et al., 2020; Harvey
and Light, 2015). As outlined by Godbout and Gréhaigne
(2021), this dialogue progresses through phases: “Getting it
right”, “Judgement”, “Proposal”, “Persuade”, and “Conviction”,
encouraging critical thinking and team cohesion.

Guided questioning steers players to focus on key tactical
elements, challenges, and action planning (Sierra-Rios et al., 2020),
reinforcing the idea that learning is inherently social and interactive
(Sierra-Rios et al., 2020; Harvey and Light, 2015).

Over time, the GBA framework has evolved into diverse
models rooted in active learning, reflection, and meaningful
player interaction (Sierra-Rios et al, 2020; Harvey and Light,
2015). Among these, TGfU remains foundational, linking tactical
knowledge, decision-making, and technical execution through
purposeful, game-like tasks (Morales-Belando et al,, 2022). Its
learner-centred foundation has supported its global adoption
across varied sporting contexts.

1.2 Essential cognitive skills for critical
thinking development

The concept of critical thinking has evolved over more than
two millennia, becoming a cornerstone in both educational and
sporting contexts (Paul and Elder, 2024). Within sport, critical
thinking fosters reflective capacities, enabling athletes to make
sound and effective decisions in dynamic and often unpredictable
environments (Gréhaigne et al, 1999). This foundational skill
underpins tactical competence and enhances learning through an
ongoing cycle of experience and reflection (Gaviria Alzate et al,
2024a).

Critical thinking integrates both scientific and philosophical
dimensions, comprising a set of core cognitive skills that
allow individuals to process information effectively and apply it
judiciously to guide their behavior (Paul and Elder, 2024). In
contrast to rote memorization or passive learning, it demands
active analysis, rigorous evaluation, and logical reasoning processes
continuously shaped by domain-specific experience (Gaviria Alzate
etal., 2024a). The inherent variability of such experience’s accounts
for individual differences in critical thinking ability.

Elder and Paul (2009) define critical thinking as a disciplined,

self-directed process that fosters objectivity through the
systematic questioning of assumptions, critical appraisal
of diverse information sources, and the formulation of

well-reasoned, evidence-based conclusions. Similarly Glaser
(1942) views it as a form of reflective reasoning that employs

systematic approaches to reach sound, justifiable decisions. Both
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perspectives highlight the importance of continuous reflection and
evidence-based evaluation.

Facione (2020) widely acknowledged framework identifies six
core cognitive skills essential to critical thinking: interpretation,
analysis, evaluation, inference, explanation, and self-regulation.
These interrelated skills underpin effective problem-solving and
informed decision-making (see Table 1).

Educators and coaches play a vital role in cultivating these
skills among learners and athletes, directly contributing to greater
tactical awareness and understanding (Gréhaigne et al., 1999).
Lai (2011) convincingly argues that critical thinking is teachable
and can be meaningfully developed through structured and
intentional practice. Similarly McBride and Cleland (1998) propose
a comprehensive model encompassing broad thinking, causal
reasoning, evaluation, planning, and metacognition as central
to strategic decision-making in complex environments. Studies
by Usra et al. (2023) and Dwyer et al. (2014) confirm that
structured game-based learning significantly improves athletes’
critical reasoning and reflective analysis skills.

Mahanal et al. (2019) emphasize the critical role of analyzing,
evaluating, and restructuring information effectively as a
prerequisite for making timely and effective decisions. Evidence
consistently shows that targeted training interventions can lead
to significant improvements in critical thinking (Mahanal et al,
2019; Sari et al., 2021). Moreover, explicit instructional strategies
enhance deeper learning by reducing ambiguity and fostering a
clearer understanding of underlying concepts.

The Teaching Games for Understanding (TGfU) model
exemplifies an approach that successfully integrates cognitive and
social dimensions into the learning process. Usra et al. (2023)
reported a 16.14% improvement in critical thinking skills among
secondary school students following a TGfU-based intervention.
The use of authentic, engaging tasks in such models increases
learner motivation, while their involvement in decision-making
processes promotes both retention and the development of
metacognitive skills (Dwyer et al., 2014).

Importantly, critical thinking in sport transcends technical
execution, encompassing higher-order cognitive processes such
as strategic and reflective reasoning. These are essential for
making informed and adaptive decisions in complex game
situations (Mahanal et al, 2019). This aligns with established
learning models that emphasize cycles of perception, assimilation,
accommodation, and adaptation (Godbout and Gréhaigne, 2021),
thereby highlighting the need for active engagement with
dynamic environments.

This socio-constructivist stance views learning as an inherently
interactive and context-sensitive process in which knowledge is
constructed through social interaction and experience. Game-
Based Approaches, as previously discussed, promote adaptive
learning by encouraging players to co-construct tactical knowledge
(Renshaw et al., 2016). Usra et al. (2023) further support this,
showing that game-based environments enhance critical thinking
by fostering both active engagement and structured reflection. By
integrating these principles into their practice, coaches can develop
athletes who are not only technically skilled but also critically
aware and tactically adaptive, ultimately improving individual and
collective performance.
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TABLE 1 Essential cognitive skills for critical thinking development.

10.3389/fpsyg.2025.1610750

Skill Expert consensus Expert Consensus Expert Consensus

Interpretation Comprehend and express the meaning or significance Categorize decode meaning What does this mean?
of a wide variety of experiences, situations, data, events, | clarify meaning How should we understand that (e.g., what was just said
judgments, conventions, beliefs, rules, procedures, or or done)?
criteria. What is the best way to characterize/categorize/classify this?

In this context, what was intended by saying/doing that?
How can we make sense of this (experience, feeling,
or statement)?

Analysis Identify the intended and actual inferential Examine ideas identify Can you restate your reasons for making that claim?
relationships among statements, questions, concepts, arguments, identify reasons What is your conclusion? What are you asserting?
descriptions, or other forms of representation intended and claims Why do you think that?
to express beliefs, judgments, experiences, reasons, e What are the arguments for and against?
information, or opinions. ‘What assumptions must we make to accept

that conclusion? What is your basis for saying that?

Inference Identify and secure the elements needed to draw Query evidence conjectures Given what we know so far, what conclusions can we draw?
reasonable conclusions; form conjectures and alternatives, draw logically Given what we know so far, what can we rule out?
hypotheses; consider relevant information and deduce valid or justified What does this evidence imply?
the consequences flowing from data, statements, conclusions If we abandoned/accepted that assumption, how would
principles, evidence, judgments, beliefs, opinions, things change?
concepts, descriptions, questions, or other forms of ‘What additional information do we need to resolve
representation. this question?

If we believed these things, what would they imply for us in
the future?

What are the consequences of doing things this way?

What are some alternatives we haven’t yet explored?

let’s consider each option and see where it leads Are there
any undesirable consequences we can and should foresee?

Evaluation Assess the credibility of statements or other Assess credibility of claims How credible is that claim?
representations which are accounts or descriptions of a assess the quality of Why do we believe we can trust what this person says?
person’s perception, experience, situation, judgment, arguments made using How strong are those arguments?
belief, or opinion; and to assess the logical strength of inductive or deductive Do we have our data correct?
the actual or intended inferential relationships among reasoning How confident can we be in our conclusion, given what we
statements, descriptions, questions, or other forms of know now?
representation.

Explanation State and justify that reasoning in terms of evidential, State results justify What were the specific findings/results of the investigation?
conceptual, methodological, criteriological, and procedures present Tell us how you conducted that analysis How did you arrive
contextual considerations upon which that results were arguments at that interpretation?
based; and to present reasoning in the form of cogent Explain your reasoning to us once again Why do you think
arguments. (it was the right answer/solution)?

How would you explain why this decision was made?

Self-regulation | Self-consciously to monitor one’s cognitive activities, Self-examinations Our position on this issue is still too vague; can we be
the elements used in those activities, and the results self-correction more specific?
educed, particularly by applying skills in analysis and How good was our methodology and how well did we
evaluation to one’s own inferential judgments with a follow it?
view toward questioning, confirming, validating, or Is there a way to reconcile these two apparently
correcting either one’s reasoning or one’s results. conflicting conclusions?

How good is our evidence?

o Okay, before we commit, what are we missing?

I'm finding some of our definitions a bit confusing; can we
review what we mean by certain things before making any
final decisions?

Adapted from Facione (2020).

1.3 Constructivism and
socio-constructivism in sports training

A robust understanding of learning theories is essential
for designing
(Griffin
inform pedagogical decisions,

training

training

approaches,

effective
and Richard,

instructional ~ strategies in
2023). These

and facilitate the

learning outcomes.
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support the adaptation of
anticipation

1.4 Constructivism: the individual
construction of knowledge

Constructivism posits that individuals actively construct
meaning through personal experience and interaction with
their environment (Piaget, 1952). Learning is considered an
internal process shaped by existing cognitive structures and prior

of  knowledge, with active engagement and reflection as its core

components (Gaviria Alzate et al., 2024a; Saleem et al., 2021).
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Socratic questioning and critical dialogue are key pedagogical
tools within this paradigm (George, 2015). Piaget’s stages
of cognitive development emphasize the role of interaction
in advancing thought, while Bruner underlined the learner’s
active role in constructing meaning (Saleem et al, 2021).
Experimental tasks, such as the three-mountain problem, illustrate
the progression from egocentric to decentrated thinking (Piaget
and Inhelder, 1956).

1.5 Socio-constructivism: the social
dimension of learning

Socio-constructivism expands upon constructivist principles by
emphasizing the formative role of culture, language, and social
interaction in cognitive development (Hickey, 1997; Saleem et al,,
2021). Rooted in Vygotsky’s sociocultural theory, this view asserts
that knowledge is co-constructed through collaborative activity and
guided participation within a specific cultural context (Vygotsky
et al., 1978).

The concept of the Zone of Proximal Development (ZPD)
illustrates how learners can achieve higher levels of understanding
with support from more knowledgeable others. Language, in this
framework, is a primary tool for mediating learning. Contrary to
Piaget’s model where cognitive development precedes socialization
Vygotsky argued that higher cognitive functions originate in social
interaction and are later internalized (Piaget and Inhelder, 1956;
Vygotsky et al., 1978).

1.6 Socio-constructivism in education and
sports training

Socio-constructivism underscores the role of collaboration,
dialogue, and shared experience in learning (Hickey, 1997).
Educational and sports settings function as communities of practice
where knowledge is co-constructed through meaningful interaction
(Griffin and Richard, 2023). Within this model, educators and
coaches act as facilitators acknowledging learners’ prior knowledge,
encouraging dialogue, promoting problem-solving, and allowing
time for reflection and internalization (Griffin and Richard,
2023). To mitigate power imbalances within communities of
practice, TPCT promotes inclusive interaction by rotating speaking
turns during reflective discussions, ensuring all voices are heard
particularly those from underrepresented groups. This approach
aligns with inclusive pedagogical strategies that support equitable
cognitive engagement and diverse expression of tactical insight
(Lunenburg, 2011; Light and Harvey, 2017).

TPCT redefines the coach as a learning facilitator, encouraging
a bidirectional flow of ideas that counters hierarchical dynamics
common in elite sport environments (Gaviria Alzate et al., 2024a;
Griffin and Richard, 2023). This approach naturally fosters critical
thinking, supports dynamic assessment of learners’ potential, and
promotes inclusive environments responsive to diverse needs.
Although time constraints may limit extended reflection in
competitive environments, brief, structured discussions embedded
in sessions have shown positive cognitive impacts (Light, 2012).
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Moss et al. (2014) emphasize the mediating role of social
interaction and culturally developed tools particularly language in
bridging individual cognition and sociocultural context. Griffin
and Richard (2023) outline three core principles of socio-
constructivist pedagogy:

1. Reality is socially constructed through shared meanings
(Vygotsky et al., 1978)

2. Knowledge emerges through collaborative activity.

3. Meaningful learning occurs in authentic social contexts.

1.7 The interplay of socio-constructivism
and critical thinking in sports

Le and Nguyen (2024) demonstrate the effectiveness of socio-
constructivist methods in enhancing critical thinking, with broader
implications across disciplines, including sport. Essential features
of this approach that support critical thinking include:

v Interaction and collaboration: peer dialogue fosters
perspective-taking and deeper understanding.

v Application of prior knowledge: new information is
assimilated more effectively when linked to existing
cognitive structures.

V" Problem-solving: engaging with real tasks enhances analytical
reasoning and solution development.

v" Engagement: collaborative settings increase motivation and

learner investment.

Lunenburg (2011) affirms the capacity of socio-constructivist
strategies to develop higher-order thinking and transfer knowledge
to real contexts. In sport, these principles are particularly relevant.
Gaviria Alzate et al. (2024a) highlight the role of verbal interaction
and co-decision-making in refining athletes’ critical thinking.
Discussing tactical options, analyzing scenarios collectively, and
justifying decisions contribute directly to the development of
reflective and strategic thinking.

To summary, constructivism and socio-constructivism offer
distinct yet complementary views of learning. While constructivism
centers on the individual construction of knowledge, socio-
constructivism places emphasis on its social co-construction.
When applied to sports training, these perspectives offer a robust
foundation for cultivating critical thinking, enhancing problem-
solving, and fostering collective learning (Gaviria Alzate et al,
2024a). Environments that promote interaction, build on prior
knowledge, integrate authentic challenges, and encourage active
participation contribute to the development of more tactically
competent and cognitively engaged athletes.

2 General description of framework
tactical program based on critical
thinking (TPCT)

Grounded in socio-constructivist learning theory and critical
thinking principles, the Tactical Program Based on Critical
Thinking (TPCT) offers a structured yet adaptable framework for
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training in team sports (Metzler, 2017). Unlike purely conceptual
models, TPCT outlines specific, actionable activities designed to
cultivate core critical thinking skills—including interpretation,
analysis, inference, evaluation, explanation, and self-regulation
(Facione, 2020) (see Table 1).

2.1 Framework overview

TPCT is underpinned by socio-constructivist principles,
emphasizing active learning through collaborative engagement
and problem-solving tasks. The program promotes meaningful
interactions among players, encouraging shared dialogue around
tactical challenges and using reflective questioning techniques to
enhance tactical understanding and collective strategy development
(Gaviria Alzate et al., 2024a).

TPCT aligns with socio-constructivist principles by facilitating
player-led problem-solving in authentic contexts, fostering
negotiation of meaning and guided participation, as advocated by
Vygotsky (Vygotsky et al., 1978).

2.2 The IDEAS model and TPCT
implementation

Central to TPCT is (Facione, 2020) IDEAS model, which
outlines a five-stage, sequential decision-making process:

v" Identify: recognizing the problem or tactical situation.

V" Determine: gathering relevant data and information.

v Enumerate: listing potential options.

v Assess: evaluating the merits and drawbacks of each option.

v' Scrutinize: reflecting on the decision-making process
and outcomes.

By integrating the IDEAS model, TPCT systematically
promotes structured reflection and collaborative analysis, directly
enhancing players’ tactical decision-making capabilities (Gaviria
Alzate et al., 2024a; Facione, 2020). Table 2 summarizes the step-
by-step design of a TPCT training session.

2.3 Training design and methodologies

While TPCT has been most frequently applied in football
settings with youth players aged 8 to 14 (Gaviria Alzate et al., 2024b,
2025), its underlying principles and methods are designed to be
sport-agnostic and adaptable to different competitive levels. The
flexibility of its structure enables implementation across a wide
range of team sports, including those at both grassroots and elite
performance levels.

Each TPCT session begins with a brief introductory briefing
(under 10 min) that outlines specific objectives in line with long-
term talent development principles (Ericsson and Pool, 2016). The
core methodologies include:
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v" Small-sided games (SSGs): these formats with reduced space
and fewer players intensify decision-making demands and
enhance tactical awareness (Hill-Haas et al., 2011).

v Modified games: adaptations to standard rules or equipment
target specific learning outcomes and reinforce tactical
concepts (Davids et al., 2013).

V' Task-based activities: focused drills bridge individual skill
development and overall team cohesion by isolating and
honing technical and tactical behaviors (Renshaw et al., 2016).

To accommodate diverse skill levels, TPCT applies adjustable
constraints in training tasks and promotes guided reflection
tailored to each player’s developmental needs (Davids et al,
2013; O’Connor et al, 2017). Training sessions are designed
to be adaptive. Coaches adjust activities to meet the group’s
specific needs, ensuring optimal engagement through evidence-
based coaching practices (Davids et al., 2013). The duration of SSGs
is pre-calibrated, with pilot sessions refining time requirements
for maximum effectiveness. Objective evaluation is achieved by
using designated evaluators rotated among players to track key
performance indicators such as completed passes, goals, and ball
recoveries (O’Connor et al., 2017; Coté et al., 2007).

2.4 Reflection and tactical adaptation

Immediately following each SSG, a structured discussion
(lasting 3-5min) is conducted. This debrief allows both the
team and individual players to evaluate performance and
collaboratively refine tactical strategies. Although coaches initially
guide these discussions, the aim is to progress toward player-led
reflections, thereby promoting ownership of learning (Light, 2012).
Guiding questions scaffold critical thinking during these sessions

by addressing:

v" Whether  the intended  objective is  achieved
(Interpretation/Identification).

v" Which performance aspects were successful
(Analysis/Determination).

v' Key current challenges (Inference/Enumeration).

V' Technical skills needing refinement (Evaluation).

v’ Strategic adjustments to optimize success
(Explanation/Examination).

Quantitative feedback from evaluators, grounded in

measurable performance data, further informs these reflective
discussions (O’Connor et al, 2017). Multiple iterations of
similar training scenarios ensure that refined strategies lead
to demonstrable improvements in key performance variables,
reinforcing  socio-constructivist

learning through practical

application (Renshaw et al., 20165 Light, 2012).

2.5 Free play phase

Each training session concludes with a free play phase
comprising at least 40% of the total session time to provide an
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TABLE 2 Step-by-step design of a training session using TPCT.

Step

1. Set Practice Objectives

Description

Begin by introducing and
discussing the practice objectives.
These should focus on key tactical
principles of the game.

Purpose

Align the group with clear goals
and expectations.

10.3389/fpsyg.2025.1610750

Method/action

Briefly introduce objectives (max 10 minutes), ensuring that the
group understands the task. Engage in a group discussion to
clarify expectations.

2. Introduce Training
Methods

Select appropriate training
methods, including small-sided
games (SSGs), modified games, and
task-based activities.

Engage players in learning through
contextualized and task-specific
actions.

Explain the different training methods and their goals. For
instance, small-sided games focus on decision-making, while
modified games target specific skills like passing or positioning.

3. Conduct Small-Sided
Games (SSGs)

Implement small-sided games with
reduced player numbers, limited
space, and specific constraints.

Increase the frequency and quality
of tactical decision-making.

Organize games that require players to make rapid decisions
under pressure, using constraints like limited touches or
positioning rules. Unlike traditional approaches that prescribe
fixed tactical responses, TPCT empowers players to generate
context-specific strategies through critical reasoning and
reflective dialogue (Gaviria Alzate et al., 2024a; Gréhaigne et al.,
1999; Gaviria Alzate et al., 2024b)

4. Introduce Modified
Games

Use modified games that adjust
rules or equipment to emphasize
specific tactical behaviors (e.g.,
passing, positioning).

Develop specific tactical skills
through adapted contexts.

Adjust rules (e.g., restrict dribbles to promote positioning) or
modify equipment to target specific learning outcomes.

5. Task-Based Activities

Design task-based drills that isolate
specific skills or behaviors in a
controlled environment.

Bridge the gap between individual
skills and team tactics.

Structure drills that allow players to focus on one aspect of the
game, such as passing under pressure or defensive positioning.

6. Evaluation of
Performance

Set up evaluators to observe and
record key actions such as passes,
goals, or recoveries.

Track player performance based on
measurable outcomes.

Have two evaluators per team to record tactical actions in
real-time. These metrics help players understand their
performance and areas for improvement.

7. Reflection and
Discussion

After each game or activity,
facilitate a 3-5 minute reflection
period.

Foster critical thinking and group
analysis.

Use guiding questions (e.g., “What are we doing well?”) to
promote reflection on the game and identify improvements.
Encourage players to formulate strategies.

8. Guiding Questions for
Reflection

Use structured questions to guide
critical thinking and reflection:

Support cognitive development
through analysis and
problem-solving.

- Are we meeting the objective? (Interpretation)
- What are we doing well? (Analysis)

- What challenges are we facing? (Inference)

— What technical tools do we need? (Evaluation)
- What strategy can we propose? (Explanation)

9. Iteration of the Process

Repeat the process for 2-3 more
rounds to refine strategies and
reinforce learning.

Allow players to apply learned
concepts and strategies
continuously.

Facilitate a few iterations, allowing players to apply changes to
their strategies based on the reflection process.
Encourage self-evaluation and peer feedback.

10. Free
Play/Unrestricted Game

Conclude the session with a phase
of free play to integrate tactical and
technical learning.

Enable players to apply learned
strategies in a real-game
environment.

Provide a context that mirrors actual game conditions, allowing
players to experiment with strategies and make independent
decisions. Ensure at least 40% of the session time is dedicated to
free play.

11. Final Discussion &
Debrief

End with a final discussion to
review the practice session as a
whole.

Reflect on the day’s learning and
reinforce key tactical principles.

Conduct a brief team debrief, summarizing key lessons learned
and discussing areas for future improvement.

Training design and methodologies.

opportunity for players to integrate learned tactical adaptations
within realistic, game-like contexts (Davids et al, 2013). This
balance between structured learning and adaptive free play is
crucial for optimizing both decision-making capabilities and long-
term performance development (Ford et al., 2010).

3 Final considerations, conclusions,
and practical implications

TPCT presents an innovative approach to enhancing

tactical performance by deliberately cultivating critical thinking
skills. By engaging players in reflective, contextually rich

Frontiersin Psychology

learning experiences, TPCT supports more effective decision-
making under pressure. Its player-centered, socio-constructivist
framework positions coaches as facilitators empowering athletes
to collaboratively generate and refine strategies, which in turn
enhances adaptability and tactical creativity on the field (Chow
et al,, 2015; Williams and Hodges, 2005).

Empirical evidence has substantiated the effectiveness of TPCT
in youth sport contexts. A case study conducted with under-
14 football players (Gaviria Alzate et al, 2024b) demonstrated
notable gains in tactical efficiency and sport-specific knowledge,
while a subsequent quasi-experimental study with under-8 athletes
(Gaviria Alzate et al., 2025) identified improvements in ball control
and passing accuracy. Furthermore, preliminary findings from an

frontiersin.org


https://doi.org/10.3389/fpsyg.2025.1610750
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org

Gaviria Alzate et al.

ongoing doctoral project involving elite underwater rugby athletes
have shown significant positive changes in tactical efficiency indices
and critical thinking skills. These collective results reinforce the
programme’s relevance across age groups and performance levels,
validating its application as both a pedagogical and performance-
enhancing intervention.

Despite its structured design and flexible application, TPCT
implementation may be constrained by contextual factors. Coaches
may face challenges related to limited time for post-task reflection,
varying degrees of familiarity with socio-constructivist pedagogy,
and institutional constraints such as facility access or curricular
rigidity. To overcome these limitations, TPCT recommends
incorporating concise, targeted reflection periods and adapting
implementation progressively according to the coach’s experience
and the training environment.

Unlike traditional Game-Based Approaches such as Teaching
Games for Understanding (TGfU), which create favorable
conditions for reflection and decision-making, TPCT deliberately
targets the structured development of the core cognitive skills
that underpin critical thinking. These include interpretation,
analysis, inference, evaluation, explanation, and self-regulation.
By embedding the IDEAS model within training dynamics
and facilitating structured dialogue, TPCT moves beyond
promoting tactical awareness to systematically enhancing
athletes’ metacognitive and reasoning capacities. This positions
TPCT not simply as a pedagogical strategy, but as a cognitive-
educational framework designed to build the very foundation of
intelligent gameplay.

In contrast to traditional, decontextualized training methods
(Poletal., 2020), TPCT’s focus on co-constructing tactical strategies
within realistic game situations aligns with the findings of Ribeiro
et al. (2019) regarding the importance of team synergy. While
sharing similarities with Teaching Games for Understanding
(TGfU) (Renshaw et al., 2016; Abad Robles et al., 2020; Ortiz et al.,
2023), TPCT uniquely prioritizes the explicit cultivation of critical
thinking skills through structured reflection and game-based tasks.

Structured reflection is fundamental for developing robust
critical thinking (Quarmby and Luguetti, 2023). By bridging
academic theory and practical coaching, TPCT empowers players
to analyze complex game scenarios, critically evaluate options, and
collaboratively develop effective tactical solutions (Dwyer et al,
2014).

3.1 Practical implications include:

v" Program application: TPCT offers a structured framework
that integrates cognitive and tactical skills for lasting
learning outcomes.

v" Constructivist integration: by incorporating game-related
constraints and fostering reflective discussions, TPCT
enhances tactical awareness and adaptive learning.
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V" Tactical specificity: the program’s design is adaptable to
specific sports demands, enabling coaches to target and
reinforce key tactical principles.

Ultimately, TPCT strengthens the interplay between players
and their environment, optimizing both cognitive and tactical
performance by promoting strategic proposal generation and task-
conditioned responses (Arias et al, 2016; Davids et al., 2021).
This framework offers coaches a valuable, innovative approach
for enhancing team performance through reflective practice and
collaborative learning (Vygotsky et al., 1978; Light and Harvey,
2017; Jones et al., 2016).

Author contributions

SG: Writing - original draft, Writing - review & editing. WV:
Supervision, Writing — review & editing. EA: Supervision, Writing
- review & editing.

Funding

The author(s) declare that no financial support was received for
the research and/or publication of this article.

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be
construed as a potential conflict of interest.

Generative Al statement

The author(s) declare that Gen AI was used in the creation of
this manuscript. The author verifies and takes full responsibility
for the use of generative Al in the preparation of this manuscript.
Generative Al was used exclusively to support language editing
and improvement of grammar and fluency in the writing process.
Allintellectual contributions, interpretations, and scientific content
were developed by the author.

Publisher’s note

All claims expressed in this article are solely those of the
authors and do not necessarily represent those of their affiliated
organizations, or those of the publisher, the editors and the
reviewers. Any product that may be evaluated in this article, or
claim that may be made by its manufacturer, is not guaranteed or
endorsed by the publisher.

frontiersin.org


https://doi.org/10.3389/fpsyg.2025.1610750
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org

Gaviria Alzate et al.

Abad Robles, M. T., Collado-Mateo, D., Ferndndez-Espinola, C., Castillo Viera,
E., and Giménez Fuentes-Guerra, F. J. (2020). Effects of teaching games on decision
making and skill execution: a systematic review and meta-analysis. IJERPH 17:505.
doi: 10.3390/ijerph17020505

Arias, E., Valencia, W., and Larrera, O.
skills through psychokinetic games. Res.
doi: 10.1080/02701367.2016.1213610

Ashford, M., Abraham, A., and Poolton, J. (2021). Understanding a player’s
decision-making process in team sports: a systematic review of empirical evidence.
Sports. 9:65. doi: 10.3390/sports9050065

(2016). Development of cognitive
Q. Exercise Sport 87, Si-S$120.

Caurel, A. C,, and Sanchez, J. I. R. (2019). Critical assessment of paradigms in the
study of decision making on Sport 3, 17-24. doi: 10.29332/ijhs.v3n3.345

Cesana, E., Lopez Papucci, S., Judrez, R. A., Matelica, J. P., Gallara, A., Muraca, A.,
et al. (2023). Entornos de aprendizaje que favorecen la capacidad creativa en el futbol.
Educ. Fis. Cienc. 25:€279. doi: 10.24215/23142561€279

Chow, J. Y., Davids, K., Button, C., and Renshaw, I. (2015). Nonlinear Pedagogy in
Skill Acquisition. Champaign, IL: Human Kinetics. doi: 10.4324/9781315813042

Cosgrove, R. (2011). Critical thinking in the Oxford tutorial: a call for
an explicit and systematic approach. High. Educ. Res. Dev. 30, 343-356.
doi: 10.1080/07294360.2010.487259

Coté, J., Baker, J., and Abernethy, B. (2007). “Practice and play in the development
of sport expertise,” in, Handbook of Sport Psychology. Ist Edn, G. Tenenbaum and R. C.
Eklund (Hoboken, NJ: Wiley), 184-202. doi: 10.1002/9781118270011.ch8

Cushion, C., Ford, P. R., and Williams, A. M. (2012). Coach behaviours and practice
structures in youth soccer: implications for talent development. J. Sports Sci. 30,
1631-1641. doi: 10.1080/02640414.2012.721930

Darnis, F., and Lafont, L. (2015). Cooperative learning and dyadic interactions:
two modes of knowledge construction in socio-constructivist settings for team-sport
teaching. Phys. Educ. Sport Pedagogy 20, 459-473. doi: 10.1080/17408989.2013.803528

Davids, K., Aratjo, D., Correia, V., and Vilar, L. (2013). How small-sided and
conditioned games enhance acquisition of movement and decision-making skills.
Exercise Sport Sci. Rev. 41, 154-161. doi: 10.1097/JES.0b013e318292f3ec

Davids, K., Otte, F., and Rothwell, M. (2021). Adopting an ecological
perspective on skill performance and learning in sport. EJHM. 46, 1-3.
doi: 10.21134/eurjhm.2021.46.667

Dervent, F., Xie, X., Devrilmez, E., Nayir, N., and Li, W. (2022). Effects of situated
game teaching through set plays on soccer tactical knowledge among turkish secondary
school students. J. Teach. Phys. Educ. 41, 382-390. doi: 10.1123/jtpe.2021-0042

Dudley, C., Johnston, R., Jones, B., Hacking, T., McCafferty, R., Weakley, J., et al.
(2024). An investigation into the variability of rugby union small-sided game demands
and the effect of pitch size and player number manipulation. Int. J. Sports Sci. Coach.
19, 1546-1559. doi: 10.1177/17479541231220288

Dwyer, C. P, Hogan, M. ], Harney, O. M., and O’Reilly, J. (2014). Using interactive
management to facilitate a student-centred conceptualisation of critical thinking: a case
study. Educ. Tech. Res. Dev. 62, 687-709. doi: 10.1007/s11423-014-9360-7

Elder, L., and Paul, R. (2009). The Aspiring Thinker Guide to Critical Thinking.
Tomales, CA: Foundation for Critical Thinking.

Ericsson, A., and Pool, R. (2016). Peak: Secrets from the New Science of Expertise.
Boston, MA: Houghton Mifflin Harcourt; xxiii, 307.

Facione, P. (2020). Critical Thinking: What It Is and Why It Counts. Millbrae, CA:
California Academic Press.

Ford, P. R, Yates, I, and Williams, A. M. (2010). An analysis of practice
activities and instructional behaviours used by youth soccer coaches during practice:
exploring the link between science and application. J. Sports Sci. 28, 483-495.
doi: 10.1080/02640410903582750

Garcia-Ceberino, J., Feu, S., and Ibafez, S. (2019). Comparative study of two
intervention programmes for teaching soccer to school-age students. Sports 7:74.
doi: 10.3390/sports7030074

Gaviria Alzate, S. J., Valencia-Sanchez, W. G., and Arias Arias, E. A. (2024a).
The critical thinking approach to tactical development in team sports: a review
of the work of Jean Francis Gréhaigne. Phys. Educ. Sport Pedagogy 1-26.
doi: 10.1080/17408989.2024.2432312

Gaviria Alzate, S. J., Valencia-Sdnchez, W. G., Espinal, F. E., Bustamante, J. L., and
Arias-Arias, E. (2024b). Tactical critical thinking program on the tactical efficiency
index, declarative and procedural knowledge in male soccer players: a case study. Front.
Sports Act. Living 6:1469347. doi: 10.3389/fspor.2024.1469347

Gaviria Alzate, S. J. O., Higuita, D. A., Jaramillo, A. F., and Machado, J. A. (2025).
Impact of a tactical critical thinking program (TPCT) on ball control and passing
accuracy in U-8 football players: a quasi-experimental study. Int. J. Sports Sci. Coach.
1-15. doi: 10.1177/17479541251335229

Frontiersin

10.3389/fpsyg.2025.1610750

George, L. (2015). Socrates on teaching: looking back to move education forward.
Proc. Soc. Behav. Sci. 174, 3970-3974. doi: 10.1016/j.sbspro.2015.01.1142

Gil-Arias, A., Harvey, S., Carceles, A., Préaxedes, A., and Del Villar, F. (2025). Impact
of a hybrid TGfU-sport education unit on student motivation in physical education.
PLoS ONE. 12:€0179876. doi: 10.1371/journal.pone.0179876

Ginciene, G., Amato, C., Rodrigues De Oliveira, E., Oliveira Dos Santos, L., Dell
Osbel, E., Leonardi, T. J.,, et al. (2023). Understanding the pedagogical practice in futsal
teaching and learning process based on the TGfU approach. Int. J. Sports Sci. Coach.
18, 91-100. doi: 10.1177/17479541211070790

Glaser, E. M. (1942). An experiment in development of critical thinking. Teach. Coll.
Record Voice Scholarship Educ. 43, 1-18. doi: 10.1177/016146814204300507

Godbout, P., and Gréhaigne, J. F. (2021). Game-play language and game-play
intelligence - wording, planning, and enacting action plans in team sports. AJSPO 8,
47-64. doi: 10.30958/ajspo.8-1-2

Gouveia, E., Gouveia, B., Marques, A., Kliegel, M., Rodrigues, A., Prudente, J., et al.
(2019). The effectiveness of a tactical games approach in the teaching of invasion games.
JPES. 19, 962-970. doi: 10.7752/jpes.2019.s3139

Gréhaigne, J., Godbout, P., and Bouthier, D.
and learning of decision making in team sports.
doi: 10.1080/00336297.2001.10491730

Gréhaigne, J. F., Godbout, P., and Bouthier, D. (1999). The foundations of tactics
and strategy in team sports. J. Teach. Phys. Educ. 18, 159-174. doi: 10.1123/jtpe.18.2.159

Gréhaigne, J. F., Wallian, N., and Godbout, P. (2005). Tactical-decision
learning model and students’ practices. Phys. Educ. Sport Pedagogy. 10, 255-269.
doi: 10.1080/17408980500340869

Griffin, L. L., and Richard, J. F. (2023). Games Based Approach as a Constructivist
Model of Games Teaching. En: Teaching Games and Sport for Understanding, 1st Edn.
New York: Routledge, 87-97. doi: 10.4324/9781003298298-10

Hallé Petiot, G., Aquino, R,, Silva, D. C. D., Barreira, D. V., and Raab, M. (2021).
Contrasting learning psychology theories applied to the teaching-learning-training
process of tactics in soccer. Front. Psychol. 12:637085. doi: 10.3389/fpsyg.2021.637085

(2001). The
Quest 53,

teaching
59-76.

Harvey, S., Gil-Arias, A., and Claver, F. (2020). Effects of teaching games
for understanding on tactical knowledge development in middle school physical
education. JPES. 20, 1369-1379. doi: 10.7752/jpes.2020.03189

Harvey, S., and Light, R. L. (2015). Questioning for learning in game-based
approaches to teaching and coaching. Asia Pac. J. Health Sport Phys. Educ. 6, 175-190.
doi: 10.1080/18377122.2015.1051268

Harvey, S., Pill, S, and Almond, L. (2018). Old wine in new bottles: a
response to claims that teaching games for understanding was not developed as a
theoretically based pedagogical framework. Phys. Educ. Sport Pedagogy 23, 166-180.
doi: 10.1080/17408989.2017.1359526

Hickey, D. T. (1997).
constructivist  instructional  perspectives.
doi: 10.1207/s15326985ep3203_3

Hill-Haas, S. V., Dawson, B., Impellizzeri, F. M., and Coutts, A. . (2011). Physiology
of small-sided games training in football: a systematic review. Sports Med. 41, 199-220.
doi: 10.2165/11539740-000000000-00000

Hodges, N. J., Wyder-Hodge, P. A., Hetherington, S., Baker, J., Besler, Z.,
Spering, M., et al. (2021). Topical review: perceptual-cognitive skills, methods,
and skill-based comparisons in interceptive sports. Optom. Vis. Sci. 98, 681-695.
doi: 10.1097/0PX.0000000000001727

Jones, R. L., Edwards, C., and Viotto Filho, I. A. T. (2016). Activity theory,
complexity and sports coaching: an epistemology for a discipline. Sport Educ. Soci. 21,
200-216. doi: 10.1080/13573322.2014.895713

Lai, E. (2011). Critical Thinking: A Literature Review. Upper Saddle River, NJ:
Pearson.

socio-
175-193.

Motivation  and
Educ.

contemporary
Psychol. 32,

Le, H. V., and Nguyen, L. Q. (2024). Promoting L2 learners’ critical thinking
skills: the role of social constructivism in reading class. Front. Educ. 9:1241973.
doi: 10.3389/feduc.2024.1241973

Light, R. (2012). Game Sense. London: Routledge. doi: 10.4324/9780203114643

Light, R. L., and Harvey, S. (2017). Positive pedagogy for sport coaching. Sport Educ.
Soc. 22, 271-287. doi: 10.1080/13573322.2015.1015977

Lodewyk, K. R. (2009). Fostering critical thinking in physical education students. J.
Phys. Educ. Recreat. Dance. 80, 12-18. doi: 10.1080/07303084.2009.10598368

Lunenburg, F. (2011). Critical thinking and constructivism: techniques for
improving student achievement. Natl Forum Teach. Educ. J. 21:9.

Mabhanal, S., Zubaidah, S., Sumiati, I. D., Sari, T. M., and Ismirawati, N. A. (2019).
Learning model to develop critical thinking skills for students with different academic
abilities. Int. J. Instr. 12, 417-434. doi: 10.29333/iji.2019.12227a


https://doi.org/10.3389/fpsyg.2025.1610750
https://doi.org/10.3390/ijerph17020505
https://doi.org/10.1080/02701367.2016.1213610
https://doi.org/10.3390/sports9050065
https://doi.org/10.29332/ijhs.v3n3.345
https://doi.org/10.24215/23142561e279
https://doi.org/10.4324/9781315813042
https://doi.org/10.1080/07294360.2010.487259
https://doi.org/10.1002/9781118270011.ch8
https://doi.org/10.1080/02640414.2012.721930
https://doi.org/10.1080/17408989.2013.803528
https://doi.org/10.1097/JES.0b013e318292f3ec
https://doi.org/10.21134/eurjhm.2021.46.667
https://doi.org/10.1123/jtpe.2021-0042
https://doi.org/10.1177/17479541231220288
https://doi.org/10.1007/s11423-014-9360-7
https://doi.org/10.1080/02640410903582750
https://doi.org/10.3390/sports7030074
https://doi.org/10.1080/17408989.2024.2432312
https://doi.org/10.3389/fspor.2024.1469347
https://doi.org/10.1177/17479541251335229
https://doi.org/10.1016/j.sbspro.2015.01.1142
https://doi.org/10.1371/journal.pone.0179876
https://doi.org/10.1177/17479541211070790
https://doi.org/10.1177/016146814204300507
https://doi.org/10.30958/ajspo.8-1-2
https://doi.org/10.7752/jpes.2019.s3139
https://doi.org/10.1080/00336297.2001.10491730
https://doi.org/10.1123/jtpe.18.2.159
https://doi.org/10.1080/17408980500340869
https://doi.org/10.4324/9781003298298-10
https://doi.org/10.3389/fpsyg.2021.637085
https://doi.org/10.7752/jpes.2020.03189
https://doi.org/10.1080/18377122.2015.1051268
https://doi.org/10.1080/17408989.2017.1359526
https://doi.org/10.1207/s15326985ep3203_3
https://doi.org/10.2165/11539740-000000000-00000
https://doi.org/10.1097/OPX.0000000000001727
https://doi.org/10.1080/13573322.2014.895713
https://doi.org/10.3389/feduc.2024.1241973
https://doi.org/10.4324/9780203114643
https://doi.org/10.1080/13573322.2015.1015977
https://doi.org/10.1080/07303084.2009.10598368
https://doi.org/10.29333/iji.2019.12227a
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org

Gaviria Alzate et al.

Martinez-Santos, R., Founaud, M. P., Aracama, A., and Oiarbide, A. (2020). Sports
teaching, traditional games, and understanding in physical education: a tale of two
stories. Front. Psychol. 11:581721. doi: 10.3389/fpsyg.2020.581721

McBride, R. E. (1992). Critical thinking-an overview with implications for physical
education. J. Teach. Phys. Educ. 11, 112-225. doi: 10.1123/jtpe.11.2.112

McBride, R. E., and Cleland, F. (1998). Critical thinking in physical education:
putting the theory where it belongs: in the gymnasium. J. Phys. Educ. Recreat. Dance
69, 42-46. doi: 10.1080/07303084.1998.10605593

Metzler, M. (2017). Instructional Models in Physical Education. New York, NY:
Routledge. doi: 10.4324/9781315213521

Morales-Belando, M. T., Kirk, D., and Arias-Estero, J. L. A. (2022).
Systematic review of teaching games for understanding intervention studies
from a practice-referenced perspective. Res. Q. Exercise Sport 93, 670-681.
doi: 10.1080/02701367.2021.1897066

Moss, G., Normand, R., and Dowling, P. (2014). Vygotsky and sociology. Brit. J. Soc.
Educ. 35, 296-307. doi: 10.1080/01425692.2014.881050

O’Connor, D., Larkin, P., and Williams, A. M. (2017). What learning
environments help improve decision-making? Phys. Educ. Sport Pedagogy 22, 647-660.
doi: 10.1080/17408989.2017.1294678

Ortiz, M., Merofio, L., Morales-Belando, M. T., Vaquero-Cristébal, R., and
Gonzélez-Galvez, N. (2023). Teaching games for understanding in game performance
and psychosocial variables: systematic review and meta-analysis of randomized control
trial. Children 10:573. doi: 10.3390/children10030573

Paul, R, and Elder, L. (2024). Defining Critical Thinking. Tomales, CA: The
Foundations of Critical Thinking.

Pereira, E., Carvalho, J., Davids, K., and Aratjo, D. (2024). Strategy in sport
performance: how training programmes could shape dynamic, adaptive intentional
processes in performers. Cuad. Psicol. Deporte. 24, 108-123. doi: 10.6018/cpd.603531

Piaget, J. (1952). The Origins of Intelligence in Children. New York: International
University. doi: 10.1037/11494-000

Piaget, J., and Inhelder, B. (1956). The Childs Conception of Space. London:
Routledge & Kegan Paul.

Pol, R., Balagué, N., Ric, A., Torrents, C., Kiely, J., Hristovski, R,, et al. (2020).
Training or synergizing? complex systems principles change the understanding of sport
processes. Sports Med. Open 6:28. doi: 10.1186/s40798-020-00256-9

Quarmby, T., and Luguetti, C. (2023). Rethinking pedagogical practices
with care-experienced young people: lessons from a sport-based programme
analysed through a Freirean lens. Phys. Educ. Sport Pedagogy 28, 276-290.
doi: 10.1080/17408989.2021.1976742

Frontiersin

10

10.3389/fpsyg.2025.1610750

Rasmussen, L. J. T., Glaveanu, V. P., and Ostergaard, L. D. (2022). “The
principles are good, but they need to be integrated in the right way”: experimenting
with creativity in elite youth soccer. J. Appl. Sport Psychol. 34, 294-316.
doi: 10.1080/10413200.2020.1778135

Renshaw, I, Aratjo, D. Button, C., Chow, J. Y., Davids, K, Moy, B,
et al. (2016). Why the constraints-led approach is not teaching games for
understanding: a clarification. Phys. Educ. Sport Pedagogy 21, 459-480.
doi: 10.1080/17408989.2015.1095870

Ribeiro, J., Davids, K., Aratjo, D., Guilherme, J., Silva, P., Garganta, J., et al.
(2019). Exploiting bi-directional self-organizing tendencies in team sports: the
role of the game model and tactical principles of play. Front. Psychol. 10:2213.
doi: 10.3389/fpsyg.2019.02213

Rico-Gonzdlez, M., Pino-Ortega, J., Castellano, J. M., Oliva-Lozano, J., and Los
Arcos A. (2022). Reference values for collective tactical behaviours based on positional
data in professional football matches: a systematic review. Biol. Sport 39, 101-114.
doi: 10.5114/biolsport.2021.102921

Rodrigues, M. C. J., Figueiredo, L. S., De Lira, C. A. B., Laporta, L., and Costa,
G. D. C. T. (2022). Cognitive processes in small-sided games (Procesos cognitivos en
pequerios juegos). Retos. 44, 897-906. doi: 10.47197/retos.v44i0.90369

Saleem, A., Kausar, H., and Deeba, F. (2021). Social constructivism: a new
paradigm in teaching and learning environment. PJH. 2, 403-421. doi: 10.52700/pjh.
v2i2.86

Sari, R. M., Sumarmi, S., Astina, I. K., Utomo, D. H., and Ridhwan, R. (2021).
Increasing students critical thinking skills and learning motivation using inquiry mind
map. Int. ]. Emerg. Technol. Learn. 16:4. doi: 10.3991/ijet.v16i03.16515

Sierra-Rios, J. V., Clemente, F. M., Rey, E., and Gonzalez-Villora, S. (2020).
Effects of 6 weeks direct instruction and teaching games for understanding programs
on physical activity and tactical behaviour in u-12 soccer players. IJERPH 17:5008.
doi: 10.3390/ijerph17145008

Silva, A. F., Conte, D., and Clemente, F. M. (2020). Decision-making in youth
team-sports players: a systematic review. IJERPH 17:3803. doi: 10.3390/ijerph17113803

Usra, M., Bayu, W., Solahuddin, S., and Octara, K. (2023). Improving critical
thinking ability using teaching game for understanding. JPES. 23, 419-423.
doi: 10.7752/jpes.2023.02051

Vygotsky, L., Cole, M., Jolm-Steiner, V., Scribner, S., and Souberman, E. (1978).
Mind in Society: Development of Higher Psychological Processes. USA: Harvard
University Press, 174.

Williams, A. M. and Hodges, N. J. (2005). Practice, instruction and
skill acquisition in soccer: Challenging tradition. J. Sports Sci. 23, 637-650.
doi: 10.1080/02640410400021328


https://doi.org/10.3389/fpsyg.2025.1610750
https://doi.org/10.3389/fpsyg.2020.581721
https://doi.org/10.1123/jtpe.11.2.112
https://doi.org/10.1080/07303084.1998.10605593
https://doi.org/10.4324/9781315213521
https://doi.org/10.1080/02701367.2021.1897066
https://doi.org/10.1080/01425692.2014.881050
https://doi.org/10.1080/17408989.2017.1294678
https://doi.org/10.3390/children10030573
https://doi.org/10.6018/cpd.603531
https://doi.org/10.1037/11494-000
https://doi.org/10.1186/s40798-020-00256-9
https://doi.org/10.1080/17408989.2021.1976742
https://doi.org/10.1080/10413200.2020.1778135
https://doi.org/10.1080/17408989.2015.1095870
https://doi.org/10.3389/fpsyg.2019.02213
https://doi.org/10.5114/biolsport.2021.102921
https://doi.org/10.47197/retos.v44i0.90369
https://doi.org/10.52700/pjh.v2i2.86
https://doi.org/10.3991/ijet.v16i03.16515
https://doi.org/10.3390/ijerph17145008
https://doi.org/10.3390/ijerph17113803
https://doi.org/10.7752/jpes.2023.02051
https://doi.org/10.1080/02640410400021328
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org

	A socio-constructivist framework for tactical development in team sports: fostering critical thinking through collaborative learning
	1 Introduction
	1.1 Game-based approach (GBA) as an integrated strategy in the teaching of team sports
	1.2 Essential cognitive skills for critical thinking development
	1.3 Constructivism and socio-constructivism in sports training
	1.4 Constructivism: the individual construction of knowledge
	1.5 Socio-constructivism: the social dimension of learning
	1.6 Socio-constructivism in education and sports training
	1.7 The interplay of socio-constructivism and critical thinking in sports

	2 General description of framework tactical program based on critical thinking (TPCT)
	2.1 Framework overview
	2.2 The IDEAS model and TPCT implementation
	2.3 Training design and methodologies
	2.4 Reflection and tactical adaptation
	2.5 Free play phase

	3 Final considerations, conclusions, and practical implications
	3.1 Practical implications include:

	Author contributions
	Funding
	Conflict of interest
	Generative AI statement
	Publisher's note
	References


