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Abstract: Game-Based Approaches (GBAs) to teaching and learning in physical education
and sport pedagogy, such as Teaching Games for Understanding (TGfU), were initially
developed in response to secondary school physical education (PE) students’ difficulties
in applying this technique within context. The early noughties experienced a significant
body of work highlighting the benefits of adopting GBAs such as TGfU across physical
education and sport pedagogy contexts. A theme residing in much of this work was
understanding TGfU through the lens of social constructivism to the point whereby it
seemed this was the only lens through which to consider how learning might happen
through TGfU and/or related approaches. However, the exclusive alignment between TGfU
and social constructivism is not heavily research-informed and/or evidence-supported,
and it seems timely to question if other learning theories from cognitive science might
help researchers and practitioners understand the benefits of applying a TGfU approach in
teaching and coaching. We specifically approach this topic by appreciating Cognitive Load
Theory (CLT) and how pedagogical concepts associated with CLT might help develop a
new understanding of how TGfU could support learning.

Keywords: learning; pedagogy; physical education; sports coaching

1. Introduction
The current paper explores how Cognitive Load Theory (CLT; Sweller, 1998) and its

associated pedagogical concepts can offer a complementary theoretical framework for
understanding how Game-Based Approaches (GBAs), such as the Teaching Games for Un-
derstanding (TGfU) approach, can impact student/athlete learning. Social constructivism
has been the main learning theory used to explain learning in TGfU (Kirk & MacDonald,
1998; Kirk & MacPhail, 2002; Light & Fawns, 2003; Light, 2008; Wang & Ha, 2012). However,
its dominance may have inadvertently narrowed rather than broadened the ways the
field of sport pedagogy could conceive how teaching and learning happens in TGfU. In
this paper, we argue that CLT may provide a complementary theoretical perspective by
discussing the relationship between the pedagogical concepts associated with CLT and
the pedagogical principles underpinning TGfU (sampling, modification representation,
modification exaggeration, and tactical complexity; Thorpe et al., 1986).

TGfU was originally developed as a practitioner-informed response to the observation
that students often lacked motivation and a deep understanding of games within PE
(Bunker & Thorpe, 1982). Seminal writings on TGfU were focused on presenting practical
ideas for the implementation of its approach in sports such as tennis (Thorpe, 1983), cricket
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(Bunker, 1983), and netball (Booth, 1993). It was only later and alongside sport pedagogy
becoming an increasingly bona fide academic subject area that theoretical frameworks
housed in teaching and learning were used to explain the benefits of TGfU and approaches
based on similar pedagogical sentiments (i.e., Sport Education, Cooperative Learning; see
Dyson et al., 2004).

The idea that learning to play a game occurs through active engagement in the game
itself led many academics to understand learning in TGfU through a social constructivist
theoretical lens (Kirk & MacDonald, 1998; Light & Fawns, 2003; Light, 2008). This associa-
tion occurred when there was a broader academic shift towards constructivism in sport
pedagogy contexts. Following Kirk and MacDonald’s (1998) pioneering work, the follow-
ing three decades have seen TGfU symbolized and referred to as a social constructivist
approach to teaching and coaching (Light & Fawns, 2003; Rovegno et al., 2001; Wang &
Ha, 2012; Wright et al., 2009). This strong association, while influential, carries the poten-
tial to limit the understanding of how teachers and coaches can effectively support the
development of skillful gameplay through TGfU.

Consequently, this conceptual paper specifically draws upon CLT as an alternative
framework to suggest how learning happens in TGfU, and by doing so, attempts to help
teachers and coaches develop other ways of teaching and learning within TGfU. Rather than
adhering to a singular theory, this encourages a pluralistic view of learning (Ranganathan
& Driska, 2023), one that integrates insights from both social constructivism and findings
from cognitive science research (Cope & Cushion, 2020; Collins et al., 2024; Harvey et al.,
2018). Through this lens, practitioners can optimize their teaching and learning strategies
to support learning in TGfU better, providing a more flexible but evidence-supported
approach to TGfU preparation and implementation.

To structure our argument, we begin by outlining the historical development of
TGfU and examining how it became theoretically aligned with social constructivism and
is discussed as a constructivist teaching approach. In this section, we critically assess
these developments and discuss the limitations of viewing TGfU solely through a social
constructivist lens. Following this, we outline CLT and its core pedagogical concepts to view
TGfU through a different, albeit complementary perspective. Using practical examples, we
explore how the science of teaching and learning can enhance our understanding of the
learning process through TGfU. Finally, we discuss the implications of this complementary
perspective for teaching and coaching practice, offering recommendations for how CLT-
informed strategies can be integrated into TGfU-focused teaching/coaching sessions to
optimize the achievement of learning outcomes.

2. Historical Development of GBAs and TGfU
GBAs, such as TGfU, were initially developed in response to secondary school PE

students’ difficulties in applying sports techniques within the context of their use. TGfU
was designed by a Loughborough games team (led initially by the practical ideas from
Thorpe and Bunker, and the later theoretical developments by Almond (2015a; also reported
in Harvey et al., 2018) to counter the dominant traditional teaching approach at the time
characterized by the isolation of techniques from the circumstances under which these
techniques were required in the game. A typical traditional PE teaching lesson format
included an introductory activity, a skill/drill practice phase focused on developing and
improving technique or aspects of technique, followed by a game (Blomqvist et al., 2001).
This skills-first session structure, therefore, emphasized the “how” before the “why” and
received criticism from the Loughborough games team for failing to provide students the
necessary opportunities to learn technical and tactical strategies through the game. It was
the idea of learning through the game that presented the greatest departure of TGfU away
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from common teaching and coaching practice, with its emphasis on supporting students’
understanding of what, when, where, how, and why to apply technique within games.

TGfU was outlined as a six-step process with the learner at the center. The process
began the lesson with an initial game form that met the developmental needs of the learner,
which first aimed to help develop their game appreciation before teachers/coaches moved
onto focusing on tactical awareness via questioning; developing ‘what to do’ via decision
making before focusing on the skill execution of ‘how to do it’; and finally finishing
the process with (hopefully) improvements in game performance. Overall, TGfU was
suggested to flip the previously referred to skills-first teaching/coaching approach to one
that was skills-second, where skills were only focused on after the learner developed an
understanding of ‘why’ those skills may be needed within the game context, through the
initial game play, game appreciation, tactical awareness, and decision-making stages of
the TGfU model. Knowing this could likely lead to increases in a learner’s motivation to
commit to the skill learning process and consequently lead to improvements in overall
game performance.

This six-step process was supported by four pedagogical principles: sampling, modifi-
cation representation, modification exaggeration, and tactical complexity. These principles
took advantage of the various categories of games (invasion, net–wall), with some more
complex than others, so teachers (and coaches) could structure learning across different
types of games and take advantage of knowledge transfer within and between categories of
games, develop curricula by increasing tactical complexity year-on-year, and scale games
(through modification representation) to the needs of the learner (e.g., play 3 vs. 3 soccer
with younger players instead of 11 vs. 11). Teachers and coaches could also shape, focus,
and enhance play (Launder & Piltz, 2013) by using modification exaggeration to highlight
key tactical ideas within the various game forms by designing, modifying, and/or condi-
tioning/constraining game-focused activities, by, for example, changing the size and shape
of the playing area (long thin badminton court opposed to the regular width), how players
score goals/points (to a goal/multiple goals, target player(s), or line in soccer), altering
player numbers (1 vs. 2 singles in badminton, or 4 vs. 2 game in soccer), etc.

The practitioner-developed writings of Bunker and Thorpe, and later Almond, were in
essence the early etchings of a grounded theory of learning to teach and coach games based
on these authors’ experiences and expertise of being games teachers. These ideas were
integrated into an action research project in Coventry, where teachers collaborated with the
Loughborough games team to test, modify, and refine the initial ideas of the TGfU model.

Len Almond, building on his foundational work on TGfU as a member of the Lough-
borough games team, later presented pedagogical ideas for TGfU at two AIESEP (the
International Organization for Physical Education in Higher Education) conference pre-
sentations in Madrid (Almond, 2015b) and Laramie (Almond, 2016) and shared additional
thoughts on these ideas through personal communications with the first author of this
paper. These four pedagogical ideas were shaping a games curriculum, developing a peda-
gogy for teaching games lessons, a pedagogy of engagement within TGfU, and developing
game sense. Each of these ideas built upon the pedagogical principles of TGfU.

Shaping a game curriculum was based on the pedagogical principle of sampling, and
the notion of how learners would progress through learning about different game types
(invasion, net–wall, striking, target) as well as the different game types (i.e., invasion) and
individual games themselves. The pedagogical idea of the curriculum is also closely linked
to the principle of tactical complexity, where tactical problems are dealt with in simpler
ways at the beginning of a curriculum (i.e., small game forms in terms of player numbers,
smaller spaces, etc., and with reduced technical demands) and are expanded upon in terms
of their complexity throughout the curriculum. For example, Almond linked to the work
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of Bruner and his notions of the spiral curriculum, where games and sports would be
revisited (and/or interleaved) throughout the curriculum (Kang, 2016; Wahlheim et al.,
2014). The best ideas of this development in various games are exemplified in the work of
S. A. Mitchell et al. (2021) in their Tactical Games Approach.

Related to the above idea of curriculum, Almond also noted the need to develop
a pedagogy of games teaching. This pedagogical idea builds on TGfU’s modification
strategies of representation, exaggeration, and tactical complexity that serve as scaffolding
tools to optimize intrinsic load (Wood et al., 1976). In developing his ideas for a pedagogy
of games teaching, Almond also drew on the work of Launder and Piltz (2013) in their Play
Practice text.

The third area of a pedagogy of engagement within TGfU is how teachers and coaches
engage learners in the content to be learned and how they engage players through their
use of pedagogical skills and techniques in teacher/coach–player interactions. This in-
cludes the use of guided learning and structured questioning (e.g., McNeill et al., 2008)
to engage and draw out player thinking focused on the tactical problems being worked
on and developed via the sampling of the curriculum, its progression in terms of tactical
complexity, and the use of game modifications to shape, focus, and enhance player learning
in individual sessions.

The final pedagogical idea, the development of game sense, the ultimate outcome of
TGfU, is connected to the notion of intelligent performance. While it may be a utopian
vision for teachers and coaches to develop the perfect game sense for all their learners,
learners can develop the appropriate if-then-do conditional knowledge required for ‘in-
telligent performance’ (Kirk, 1983) through a carefully sequenced curriculum of tactical
problems and game experiences, informed by sampling and facilitated by appropriate
game modifications and engagement.

In parallel to these pedagogical refinements, the initial ideas of TGfU have morphed
into several different paths up the same mountain (S. Mitchell, 2005), with additional forms
of TGfU being applied to meet contextual and cultural demands across the globe. For
example, game sense was developed in Australia as Rod Thorpe shared his ideas on TGfU
with coaches in Australia. Steve Mitchell, a former Loughborough University student,
took the ideas of TGfU to the U.S. and collaborated with Judy Oslin and Linda Griffin
to develop the Tactical Games Approach (TGA). Mitchell and colleagues simplified the
six-step TGfU model to a three-step game–skill–game approach, so it was more manageable
for U.S. physical educators. They also developed units of work within specific games across
the categories of games, which unpacked ideas on tactical complexity through the various
attacking and defending tactical problems in games. These developments reflect the use
of the umbrella term of GBAs, with various GBAs sharing common features related to
those initially espoused with the development of TGFU. However, alongside the practical
developments in various “versions” of GBAs, theoretical developments in how learning is
understood to occur within GBAs, such as TGfU, have occurred, which will be outlined in
the next section of this paper.

3. Limitations of Social Constructivism in TGfU
TGfU was initially developed to address and solve practical problems faced by teach-

ers (and coaches). Early publications (e.g., Almond, 1983; Booth, 1993; Bunker, 1983;
Jackson et al., 1982; Thorpe & Bunker, 1982; Thorpe, 1983) primarily focused on demon-
strating ways to present the alternative lesson structure and activities to be used within this
structure. Consequently, the early publications from TGfU authors (such as those from the
Loughborough games team cited above) did not share an underpinning theoretical basis for
their ideas. However, according to one game team member, Len Almond, TGfU arguably
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had a theoretical basis at its inception, even though this was not explicitly stated at the
outset (see Harvey et al., 2018 for a more detailed review). While Pigott (1982) presented
some of the “psychological basis” underpinning TGfU, including links to motor learning
(i.e., through schema development), it was not until the late 1990s and early 2000s that we
saw an increased emphasis on publications seeking to build the theoretical basis for TGfU
(Harvey et al., 2018). Thus, the early noughties experienced a significant body of academic
works published positioning TGfU within a social constructivist learning paradigm (Light
& Fawns, 2003), especially using situated learning theory (i.e., Dyson et al., 2004; Kirk
& MacDonald, 1998; Kirk & MacPhail, 2002; Wang & Ha, 2012). This work additionally
highlighted the benefits of adopting TGfU across physical education and sport pedagogy
contexts through this social constructivist lens.

The initial premise for aligning TGfU with social constructivism was based upon the
interest in students’ knowledge and how this was constructed (Rovegno & Dolly, 2006),
especially since a key element of TGfU was the development of “understanding” (Harvey
et al., 2018) and, in turn, “intelligent performance” (Kirk, 1983, p. 43). In addition, there
was a focus in TGfU on the interaction between decision-making and skill execution and
the acknowledgment by researchers and practitioners of their interdependency (Kirk &
MacPhail, 2002). Thus, the development from constructivism to social constructivism was
largely based on the notion of the dialogical aspects of learning in GBAs such as TGfU,
where there was an interaction between what Light and Fawns (2003) called speech and ac-
tion. In other words, periods of gameplay and/or game-related practice were interspersed
with periods of questioning that were intended to increase students’ tactical awareness
and build their decision-making (know what to do or select an appropriate response), so
that they can then execute this response and, in turn, improve game performance (Harvey
et al., 2016; Harvey & Light, 2015; McNeill et al., 2008). Light and Fawns (2003) further
highlighted the need for the teacher/coach to position themselves in the role of facilitator,
whereby they guided students through cycles of play–reflect–play, adjusting the challenge
level of game-like scenarios and tasks to the needs of the students/players and engaging
students in reflection via asking open-ended and probing questions. Richard Light (see,
for example, Light & Fawns, 2003; Light, 2008) was a major proponent of GBAs such as
TGfU, challenging notions of Cartesian dualism where learning was seen as an internal
cognitive process and not one where the mind and body acted as one (monism). Light
and colleagues argued that learning in GBAs such as TGfU occurred through experience,
emphasizing cycles of action and interaction with the environment, particularly through
problem-solving and reflection within the game context. They contended that cognition
is embodied, meaning that knowledge is developed through engagement, movement,
and social interaction, including both playing and reflecting on play, and, thus, a social
constructivist view of learning through the mind and body acting as one became the main
means to explain learning in GBAs such as TGfU.

Situated learning theory was another theory introduced into the physical education
literature and then aligned to TGfU that rejected the notion of dualism. Situated learning
occurs through legitimate peripheral participation in a community of practice (i.e., learning
is developed through engagement in specific social contexts) and was first introduced
concerning TGfU by Kirk and MacDonald (1998). These authors argued that teachers
and coaches could use TGfU to move away from “technicist” and/or “performative”
physical education aligned with direct teaching approaches and rote learning to one that
was more student-centered, holistic, and focused on learning through social processes
such as interaction and discussion, whereby students learned to move from peripheral to
full participation in a community of practice. The authors argued that situating learning
within more game-like scenarios and providing students with opportunities for interaction,
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discussion, and dialogue with others (mutual engagement; Wang & Ha, 2012) enabled
students to see the connections and interdependence of decision-making and skill execution
to allow them to make better sense of the game (shared repertoire; Wang & Ha, 2012) and
thus develop their overall game understanding (joint enterprise; Wang & Ha, 2012), as well
as to move from peripheral to full participation in the community of practice through this
“apprenticeship” process.

A theme residing in much of this work was understanding TGfU through the lens
of social constructivism (i.e., Light, 2008; Light & Fawns, 2003; Wang & Ha, 2012) to the
point whereby it seemed this was the primary lens by which to consider how learning
might happen through TGfU and/or related approaches. However, it could be argued that
the alignment between TGfU and social constructivism was merely a conceptualization
of TGfU rather than anything built on empirical evidence. For example, although the
point about learning being situated is an important one to make, this is not the same as
constructivism nor necessarily related to constructivism, as it has been written and claimed.

The shift to social constructivism led to some interpretations that the teacher/coach’s
role was “hands-off” (Cushion, 2013), and for TGfU to work, the coach needed to step
back and simply guide student learning within games and tasks. However, as pointed out
by researchers (e.g., Cushion, 2013; Harvey et al., 2018), this reflected a naive conception
of learning within TGfU. More recent critiques of the teacher/coach’s role within TGfU
suggest that theory should not define method (Cope & Cushion, 2020). In other words,
teacher/coach behaviors used by a teacher/coach using TGfU do not need to be aligned
with simply one theoretical lens (Collins et al., 2024; Ranganathan & Driska, 2023). For
example, a coach may tell a player what to do and how to do it, even though they have
set up a tactical problem in practice for their players to solve. Thus, there is a need for
GBA researchers and teachers/coaches using GBAs to recognize pluralism (Ranganathan
& Driska, 2023) and the need to guide their teaching using an alternative theory and one
that may be more flexible and based on “what works” in the real world (Collins et al.,
2024). Teachers and coaches therefore need to use a variety of methods (Collins et al.,
2024), especially those optimal methods grounded in teaching and learning research from
cognitive science such as strongly guided as opposed to weakly guided instruction (Alfieri
et al., 2011; Kirschner et al., 2006; Mayer, 2004).

Consequently, while the alignment of TGfU with social constructivism has provided
some valuable insights, a nuanced understanding of learning in GBAs such as TGfU may
benefit from considering other theoretical approaches that offer a complementary lens, such
as CLT, particularly concerning cognitive processes and associated instructional strategies.

4. Cognitive Load Theory (CLT) and Its Pedagogical Concepts
4.1. What Is CLT?

Decades of research investigating how learners, across a range of educational contexts,
learn new information resulted in the development of CLT (Chandler & Sweller, 1991).
At its simplest, CLT is concerned with the idea that if a learning activity is too easy for
the learner, the level of challenge needs to be increased, and equally, if the activity is
too hard, it needs to be made easier for the same reason: to make the level of challenge
more appropriate.

Ultimately, any pedagogic activity should be concerned with managing a learner’s
cognitive load to enable efficient and effective learning (R. C. Clark et al., 2011; Paas &
van Merrienboer, 2020). There are three types of cognitive load teachers and coaches need
to be aware of, which are (1) intrinsic, (2) extraneous, and (3) germane (Kalyuga, 2011).
Intrinsic load refers to the inherent complexity of the material being learned, with the
complexity determined by what the learner knows and can do. Extraneous load is the
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irrelevant cognitive load imposed by the instructional environment, including the manner
and structure of instruction (i.e., confusing instructions, non-relevant practice conditions),
distractions (i.e., background noise, other groups being coached, etc.), and organization of
learning. In essence, extraneous load is caused by how the teacher or coach designs the
learning environment and the behaviors they use within this environment. Finally, germane
load is the relevant cognitive load, as determined by how teachers or coaches use evidence-
informed learning strategies (i.e., scaffolding) to support efficient and effective learning.
We contend that the three types of cognitive load and associated concepts and ideas offer a
useful means by which to further consider and understand how the pedagogical principles
of TGfU at the different stages of the TGfU can support learners’ learning. This is depicted
in Table 1 below, where we make explicit links between the six stages of TGfU, with its
pedagogical principles and their relationship to CLT load features, CLT concepts, and the
pedagogical strategy that supports athlete learning.

Table 1. Prospective alignment between teaching games for understanding model stages, pedagogical
principles, and Cognitive Load Theory features and concepts.

TGfU Stage TGfU Pedagogical
Principle Example

Related CLT
Load Feature

Related
CLT Concept

Pedagogical Strategy to Make
Learning Happen

Initial Game
Form

Representation
Tactical Complexity Intrinsic Load Scaffolding

Use of small-sided games (e.g., 2 vs. 2) or
overload and underload practices (e.g., 3 vs. 1)
to reduce tactical complexity. Learners focus

their attention on the most salient information
within the learning environment.

Game
Appreciation Sampling Intrinsic Load

Germane Load

Retrieval Practice,
Interleaving

Schema Acquisition

Use of similar tactical problems across games
and categories of games (e.g., use of space in

attack in invasion, net/wall, and
striking/fielding games). Learners make

connections between tactical problems that
exist across similar game categories.

Tactical
Awareness Exaggeration

Extraneous
Load

Germane Load

Split Attention
Effect

Schema Acquisition

Modify games using space/area, how you
score, player numbers, etc. (e.g., shallow and

wide field to emphasize width and switch play,
long narrow court in net/wall games to

emphasize how to attack space in front and
behind the opponent). Learners create meaning

from different aspects of gameplay based on
what is already known about how to be

successful in these situations.

Decision
Making Tactical Complexity Intrinsic and

Germane Load
Expertise Reversal

Effect

Scaffold player decisions with structured
guided questioning around tactical concepts;
fade cues/prompts as you observe learning
happening; move to more open-ended and
player-led debates and action planning so
learners take ownership of solving tactical

problems independent of the teacher or coach.

Skill
Execution Representation

Extraneous
Load

Intrinsic Load

Worked Examples,
Guidance Fading,

and
Scaffolding

Demonstrate appropriate ways to solve tactical
problems (e.g., different ways to attack space in

front and behind the opponent); use
cues/prompts to draw learners’ attention to;

reduce support as learners become more
proficient and demonstrate greater success in

skill execution.
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Table 1. Cont.

TGfU Stage TGfU Pedagogical
Principle Example

Related CLT
Load Feature

Related
CLT Concept

Pedagogical Strategy to Make
Learning Happen

Game
Performance Tactical Complexity Germane &

Intrinsic Load
Retrieval Practice,

Interleaving

Use spaced retrieval of tactical problems and
ideas; vary game conditions (e.g., playing a

player down) or specific situations (e.g.,
2–1 down with 10 min to go). Learners apply
previous knowledge by recognizing solutions

to tactical problems from previous
matchplay situations.

All stages All stages All
Spacing,

Interleaving,
Scaffolding

Plan curriculum and session sequences to
revisit tactical problems and specific game

situations with increasing tactical complexity
within and between game categories and

specific games. This is best achieved through
interleaving the tactical problems to ensure

long-term learning over
shorter-term performance.

Note: The examples presented in the above table illustrate suggested ways that CLT features and concepts may
align with TGfU stages and pedagogical principles. They are not intended to represent an exhaustive or definitive
mapping. We acknowledge and actively welcome alternative interpretations and applications as future research
and discussion continue to expand our knowledge and understanding.

4.2. Understanding Learning in TGfU Through CLT

In a CLT-informed learning environment, situated and active learning are as important
as has been suggested in constructivist-informed learning environments. van Merrienboer
and Kirschner (2007) stated that critical to any effective learning environment is the placing
of learners in the context or situation to which the learning is to be applied. On the
point of engaging learners in active learning, Mayer (2009) claims that for anyone to learn
anything, the learning experience must always be an active process, but differentiation is
required between being cognitively active and behaviorally active. Mayer (2009) writes
that being cognitively active is about engaging learners in hard, effortful thinking, whereas
behaviorally active is the involvement in the doing part of learning. This is why we provide
examples in Table 1, which retain a game-like component and encourage as much tactical
complexity within a practice activity relative to the age and stage of the learner. This is
then combined with teacher or coach questioning strategies that support learners in being
behaviorally active (Harvey et al., 2016; Harvey & Light, 2015; McNeill et al., 2008).

We also wish to challenge the idea that CLT is a purely information-processing view of
the world. We agree with what Light and other colleagues have suggested previously, and
what we referred to earlier in the paper regarding learning as both an individual and social
process. Respecting the view that learning is situated and active, van Merrienboer and
Sweller (2005) stress that CLT helps educators understand how they can seek to manage
the complexity presented through games by using instructional methods that reduce the
extraneous load on learners, as we provide additional examples for in Table 1.

The four pedagogical principles of TGfU can serve to manage a learner’s intrinsic
load, prevent unnecessary extraneous load, and enhance schema development via germane
load (see Table 1). For example, the principles of sampling and modification representation
can be applied by changing the task, so players initially pass with their hands instead of
their feet. This sits with Almond’s pedagogy of teaching games, and specifically ‘shaping
play’, as through reducing the task complexity, players develop game appreciation of
where to be positioned in relation to the opposition and their teammates. Both principles
of modification, representation, and exaggeration could occur through changing a 5 vs.
5 game to two lots of 3 vs. 2 overload practices. Similar decision-making opportunities are
afforded to the players, but given that fewer players are on the pitch, there is generally less
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information for players to pay attention to and thus fewer possible decision-making options
for players. Exaggeration of the 5 vs. 5 practice helps ‘focus play’, which reduces extraneous
load by directing players’ attention to key tactical aspects (e.g., distance between players).
Focusing play through exaggeration could occur through changing the pitch dimensions
and/or putting restrictions on the areas of the pitch players are allowed to move into.
The pitch area might be made bigger to allow more time and space, and restricting player
movement could help manage player decision-making. Finally, the fourth principle, tactical
complexity, could be managed through sacrificing certain rules, such as offside or the
goalkeeper being allowed to pick the ball up from a pass back or reductions in numbers
and pitch size, as discussed. Managing the tasks’ tactical complexity ‘enhances play’,
thus increasing germane load, as such learning instances require players to apply tactical
solutions and problem-solving under progressively more complex conditions relative to
what is appropriate for any one player or group of players. Over time and exposure to
these sorts of learning environments and tasks, there is an expertise reversal effect (which
we discuss in more detail below) as learners internalize tactical schemas, which reduces
cognitive effort in decision making (see Table 1). In turn, this enables learners to develop
adaptable, transferable game intelligence in more complex conditions and with less support
from the teacher/coach.

Understanding the need to reduce extraneous load can provide teachers and coaches
working within a TGfU approach with a better appreciation that not all tasks (and learners)
will have the same cognitive demands, and some games or game-related tasks may be
too complex for some learners in their current presented form. For example, in a 5 vs.
5 soccer practice with no conditions, some players may be unduly overwhelmed with the
volume of available information present within the learning environment. Such information
could include the proximity of the opposition, the positioning of teammates, receiving and
controlling the ball, moving the body in relation to moving the ball, and deciding the best
decision if the ball is under control, all happening at the same time. For more experienced
game players, such an environment might be a more ideal learning setting to support their
skill development (the ability to apply the right movement, technique, and decision at the
same time), and so the possibility for teachers and coaches to set problems to be solved
becomes available to prevent the expertise reversal effect, which we discuss in more detail
below. However, for other players, they will need teacher or coach support to manage the
copious demands placed on their intrinsic load if they are to develop their game sense and
game intelligence, as referenced by Almond. We contend that designing games through
cognitive load management helps shift coaches’ thinking more critically towards the quality
of practice, rather than simply type.

In sum, TGfU’s pedagogical principles alongside Almond’s pedagogy of games con-
cepts are a combination of scaffolding strategies, which, interpreted through CLT, serve
to support players’ schema construction and suitably manage players’ germane load (van
Nooijen et al., 2024). In the motor skill acquisition literature, the challenge point framework
(CPF) has been a concept developed to help think about how to design practice activities
that are positioned at the right level of challenge depending on the learner characteristics
(Guadagnoli & Lee, 2004; Hodges & Lohse, 2022). The CPF explains how the difficulty
of the task (referred to as the functional difficulty) needs to be considered alongside the
learner’s skill level (referred to as the nominal task difficulty). If the task is beyond what
the learner is capable of, then the task difficulty needs to be reduced; equally, if it is too
easy, the task difficulty needs to increase. The role of the teacher or coach when shaping a
curriculum of games should reduce intrinsic load by ensuring learners encounter games in
an appropriate sequence and minimize extraneous load by structuring tasks logically and
progressively. Reducing intrinsic load and minimizing extraneous load has been found to
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increase learner engagement and motivation for learning (Evans et al., 2024). While the
CPF has not explicitly been understood through a CLT perspective, its central ideas are
closely associated and help teachers and coaches think more effectively about their practice
design within a TGfU approach.

In addition to thinking about how TGfU’s pedagogical principles relate to the different
types of cognitive load, there is also a need to consider how teaching and coaching behaviors
can be understood through CLT ideas. Teachers and coaches’ use of behaviors such as
specific and corrective feedback, demonstrations, and instruction can help support the
development of learners’ game intelligence, but the use of such behaviors needs to align
with learners’ needs. A central CLT concept is the expertise reversal effect, which is where
teachers or coaches provide strong support and guidance for learners who have already
developed effective and efficient problem-solving capabilities (Myhill & Warren, 2005;
van Nooijen et al., 2024). This idea is referred to as the expertise reversal effect because
coach instruction and guidance are redundant, and instead, teachers and coaches should
be seeking to help players better connect and strengthen prior learning (see Table 1). In
such instances, teachers and coaches should adopt a problem-setting stance using open-
ended questioning strategies, such as the debate of ideas and the reflective toss (Harvey
et al., 2016; Harvey & Light, 2015), which support learners to activate prior knowledge
to solve the problem the coach and game are posing. Indeed, Rosenshine’s ten principles
of instruction (Rosenshine, 2012), which were derived from decades of cognitive science
research, identified questioning as being critical to checking for understanding and helping
learners strengthen existing knowledge and understanding of what was being learned.
Activation of prior learning, however, can only occur once time has elapsed between initial
learning exposure and some forgetting of that learning. Once such a time has elapsed,
spaced retrieval practice is possible, which is a process of engaging players in hard and
effortful thinking back to prior learning, such as revisiting tactical concepts across sessions
to reinforce long-term understanding (Ben-David & Roll, 2023; Kang, 2016; Wahlheim et al.,
2014). Almond saw questioning as serving the purpose of drawing out ideas learners had
and stretching learners’ thinking beyond its current state. Understanding the purpose of
questioning in this way links back to managing the extraneous load placed on players, as
questioning strategies can be dialed up or down as appropriate to the level of challenge
required (Cope et al., 2016), as seen in the examples in Table 1.

If the level of challenge remains too high for the learner despite the changing of
practice conditions using TGfU’s pedagogical principles, asking learners to come up with
answers for something they know little about seems a futile teaching and coaching strategy
(McLaren et al., 2014). Under circumstances where the learner is struggling with the
task difficulty, which, in turn, is placing undue pressure on their intrinsic load, stronger
teacher or coach support is required, which would typically come through increased
specific and correct feedback, demonstrations, and cues and prompts to help with player
problem-solving (R. E. Clark et al., 2012; Sweller, 2023). Within the TGfU and broader
GBA literature, the role of teacher or coach behavior beyond questioning has received
limited attention (Cushion, 2013). Through the lens of CLT, in situations where learners
are finding the task too difficult within modified games, teachers or coaches providing
clear and specific feedback, providing a reference point for what the practice attempt could
look like through modeling, and providing instructional cues to help learners recognize
important environmental information are all pedagogical strategies that could support
learners in developing a better level of game understanding (Kalyuga et al., 2012; Sweller,
2023). However, these behaviors can just as easily overburden a learner’s cognitive load
if the information provided to the learner is not high-quality and does not support their
learning. This often plays out through teachers or coaches using high and contradictory
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amounts of feedback and instruction to the point that learners are left more confused than
before receiving teacher or coach intervention. Too much information from the teacher or
coach, alongside language that learners do not understand, generates a high extraneous
load and should be avoided under all circumstances. What is important here is that the
pedagogical strategies are employed in line with the cognitive load capacity of the learner
(see Table 1). For some learners, this will entail more deductive teaching and coaching
strategies, such as showing how to solve a problem alongside verbal instructions to help
learners become aware of the most salient information to pay attention to. However, and
contrary to some views, inductive teaching and coaching strategies, such as problem-based
learning and forms of discovery learning, are compatible with CLT, as highlighted by
Gorbunova et al. (2023), so long as the learner has the required prerequisite knowledge to
solve the required problem. The links between teacher and coach behavior in the context of
a TGfU approach have been given limited attention within the TGfU literature. We contend
that using the principles of CLT helps teachers and coaches better recognize when and how
teacher and coach behavior are used to support player decision-making, a central goal of
TGfU and one of the main departures away from traditional teaching and coaching practice
that had an almost exclusively technique-first focus.

5. Conclusions
In this paper, we explored CLT as an alternative theoretical framework for better

understanding how learning happens in GBAs such as TGfU. We provided a detailed
mapping of TGfU stages and pedagogical principles aligned with CLT features, related
concepts, and adaptable pedagogical strategies. This alignment is intended to support
teachers and coaches in designing and implementing TGfU sessions based on learners’
cognitive needs and developmental stages.

We hope our proposed suggestions help teachers and coaches design TGfU expe-
riences that integrate the structure and strongly guided instruction emphasized in CLT
(Mayer, 2004) while maintaining the learner autonomy central to constructivist approaches.
This balance, between cognitive efficiency and learner discovery, can progressively guide
learners toward a deeper understanding of games, in line with the foundational intent of
GBAs such as TGfU.

We reiterate the importance of considering alternative frameworks like CLT to analyze
and enhance the pedagogical effectiveness and impact of GBAs, such as TGfU. Additional
pedagogical empirical research that explores how learning happens in GBAs, such as TGfU,
through the lens of cognitive science is needed to expand evidence-supported insights
into teachers’ and coaches’ use of GBAs. This might include how teachers and coaches
optimize, reduce, or manage intrinsic, extraneous, and germane load, respectively, at
different stages of the TGfU model using its four pedagogical principles alongside specific
CLT-informed pedagogical strategies. Such work should prioritize methodologically sound
studies that track learning over a sufficient time to examine the specific effects of CLT-
aligned interventions in ecologically valid, authentic learning contexts.
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