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Abstract

Game Intelligence (GI) is promoted by coaches, pundits and commentators as
a key element underpinning high level performance in sport. There is however
a limited amount of research in GI in sport, and less in Rugby Union (RU). The
purpose of this study, therefore, was to explore rugby coaches’ understanding
of GI, to establish its key components and to propose a working definition for
GI in Rugby Union. Rugby Union coaches (n= 175) completed an online
survey which contained a combination of open and closed questions.
Participants were asked for their views about GI, with Reflexive Thematic
Analysis (RTA) used to interpret their qualitative responses. Consequently,
twelve sub-themes and four major themes were constructed that described the
various facets of GI in Rugby Union, these being: situational awareness,
effective decision-making, knowledge and understanding, and the ability to
influence the game. Data also identifies that the development of player GI is
seen as a joint responsibility between player and coach. This study is original
in that it explores coaches’ understanding of GI, then proposes a conceptual
model for GI, and further, offers a definition for GI in Rugby Union. It is hoped
that this will aid further discussion and research into this crucial but under-
developed area of coach education.

Introduction

Game Intelligence (GI) is often promoted as a key element underpinning high
level sports performance. Increasingly, this is the case in Rugby Union (RU) where
physical and technical abilities have previously dominated discourse around sporting
expertise. The best players often appear to possess an innate ability to be in the right
place at the right time, anticipating where they need to be to influence the game.
These players also appear to have more time than others to display their skills and
make the right decisions (Light et al., 2014). Terms such as GI are being used
increasingly by TV pundits, commentators and coaches when referring to the
attributes of great players. In September 2023, the in-game commentary team for the
Rugby World Cup match between France and New Zealand, referred to Beauden
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Barret and Richie Mo’Unga as having high levels of rugby 1Q, describing them being
‘very game intelligent players’ (Harrison et al., 2023).

Rugby Union is a team invasion game and is an intense physical contest
(Ashford et al., 2021). Since its professionalisation in 1995, the physical demands
of rugby have increased markedly. This has been mirrored by an increased focus on
the development of physical qualities deemed necessary to be effective in the game
(size, strength, power, speed etc) (Austin et al., 2011; Cunniffe et al., 2009; Tee et
al., 2017). Player anthropometric data has shown that the mass of players (height
and weight) has increased across all playing positions in RU since becoming
professionalised (Fuller et al., 2013). However, elite international coaches fear that
physicality has become too important and that players need to be more skilful, better
decision-makers and more intelligent (Ashton, 2009, 2018; Williams, 2021)

Advances in strength and conditioning provision mean that the possession of
physical qualities is now deemed a pre-requisite for professional rugby players
(McMaster et al., 2014). Crucially, where physical markers may have previously
differentiated players, the gains in this area have become more marginalised
(O’Connor and Larkin, 2015a). Indeed, at the highest levels of the game,
physiological attributes do not differentiate between the successful and less
successful athletes in a given position, or between teams (Reilly et al., 2000).
Instead, it is believed that perceptual-cognitive skills may be a better determining
factor for expert performance (Di Tore et al, 2018; Elferink-Gemser et al., 2010;
Gleeson and Kelly, 2020; Memmert, 2011; O’Connor and Larkin, 2015b; Williams
and Ford, 2013). What is apparent is that team invasion games are a source of
psychological uncertainty and unpredictability for players (Passos et al., 2008;
Sunderland and Nevill, 2005). Brian Ashton, a former international RU coach,
described RU as a VUCA environment (volatile, uncertain, complex, and
ambiguous) (Austin, 2018). In such an environment, just possessing the necessary
physical attributes is not enough to succeed, because players need to understand,
make-sense of, and navigate a complex and rapidly changing landscape to make
effective decisions that will positively impact the game and match outcome (Passos
et al, 2008; Richards, 2005).

In summary, well developed perceptual-cognitive skills have become
increasingly recognised as being as important, if not more important than physical
attributes (Aratjo et al., 2019; Klein et al., 1986; Klein, et al., 2010; Raab et al.,
2019; Toner et al., 2015; Williams and Jackson, 2019).

Decision-making and Game Intelligence
Decision-making in sport relates to the process of selecting the most appropriate
movement response from a range of possible actions, to achieve a specific goal
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(Abernethy, 1996; Hastie, 2001: MacMahon and MacPherson, 2009). A primary
objective therefore for coaches in team invasion sports is the development of player
perceptual-cognitive skills (Williams and Ford, 2013), including player decision-
making processes. The parameters of high-performance sport mean that the
difference between winning and losing has been reduced to the smallest of margins
(Richards et al., 2012). This means that the ability to make rapid, accurate decisions,
by effectively utilising appropriate game information, is crucial for successful
performance (Abernethy and Russell, 1987; Elferink-Gemser et al., 2004;
McGuckian et al., 2018; O’Connor and Larkin, 2015b; Williams and Grant, 1999).

In a VUCA environment, decision-making is influenced by a range of variables
(Elferink-Gemser et al., 2004; O’Connor et al., 2018; Richards, 2005) such as a
player’s ability to attend to the most relevant in-game information (their situational
awareness; Endsley, 1995b), their skill level, the team’s game strategy, the tactics of
the opposition, and the game context e.g. the score, field position, momentum,
knowledge of the opposition, and game time remaining (Travassos et al., 2012;
Travassos et al., 2013). Furthermore, the time available for players to perceive,
access memory and act (make the decision), alters rapidly between different game-
play situations (Ashford et al., 2021; Richards ef al., 2012).

The research on decision-making in sport is extensive (Aratjo et al., 2019; Klein
et al., 1986; Klein, et al., 2010; Raab et al., 2019; Toner et al., 2015; Williams and
Jackson, 2019). From the literature three clear perspectives emerge: information
processing, ecological dynamics, and naturalistic decision-making (Ashford et al.,
2021). These perspectives are grounded in fundamentally different views of human
behaviour, and the contentious parts of the debate between the advocates of each
theoretical paradigm revolve around a player’s access to memory representations in
the decision-making process (Ashford et al., 2021). Currently, there is no agreed
perspective on how players make decisions, or on how coaches might best develop
decision-making processes in players (Raab and Aratjo, 2019; Williams and
Jackson, 2019). The ‘it depends’ approach to coaching (Collins et al., 2022) suggests
that all three methods could be used to design training practices to develop player
decision-making depending on the context, such as the needs of the players etc.

Despite extensive literature examining decision-making in sport (Abernethy and
Russell, 1987; Elferink-Gemser et al., 2004; McGuckian et al., 2018; Richards,
2005; Williams and Grant, 1999), there is relatively little research into what
constitutes GI in team sports, or in any sport. O’Connor and Larkin (2015a) proposed
that GI involved two primary components: tactical skill and decision-making.
Tactical skill involves both declarative and procedural knowledge (French and
Thomas, 1987) and is closely related to decision-making (Elferink-Gemser et al.,
2010; Kannekens ef al., 2011; O’Connor and Larkin, 2015b; O’Connor et al., 2018).
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However, Gl is a widely used, yet vague concept. Lennartsson et al. (2015) reinforce
this view, describing GI in team sports as something ‘very incomprehensible’. They
outline that great players are often praised for how they read the game, and for high
levels of skill, but it is less obvious as to what characterises GI. Unsurprisingly,
against this backdrop, there is no clear definition for what GI looks like within sport,
let alone RU. The purpose of this study therefore was to investigate what rugby
coaches thought about the GI construct to inform future work in this area.

Methods

The study applied an exploratory cross-sectional design to address the aim
which was to gain rugby coaches’ insight into the GI phenomenon. A qualitative
interpretivist paradigm was used to underpin this research. Interpretivist research
explores the complexity of the social world, through the investigation of individual
lived experiences (Bryman, 2012), and for the sense-making of these experiences
(Markula and Silk, 2011). It is an approach that has increasingly been applied to
studies in the sports coaching field (see Morgan, Mouchet, and Thomas, 2020; Purdy
and Potrac, 2016; Thompson, Potrac and Jones, 2015). Furthermore, Sparkes (2012)
explains that the interpretivist paradigm allows the researcher(s) to gain deep insights
into individual issues within social worlds, constructed by interests, emotions, and
values. Data was collected through an online survey, which allowed for the
collection of coaches’ opinions of game intelligence in Rugby Union. The survey
approach was selected as it is an efficient means to collect data from as many coaches
as possible, from all areas of the game.

Participants

175 rugby coaches completed an online survey (figure 1). The participants
spanned a wide age range, with 74% of the sample being 26 to 55 years old.
Encouragingly, 94% of the participants had completed a formal coaching
qualification (Rugby Football Union [RFU] or equivalent). Almost half of the
participants (43%) were Level 2 qualified, whilst over a third (38%) were Level 3
coaches, or higher. Coaching experience was varied, but half the sample had more
than a decade of coaching experience. Participants were all male, but some coached
female players.

The survey elicited responses from those coaching at every stage of the player
pathway, from grassroots rugby through to elite (figure 2). Participants were
recruited through various routes, such as personal coaching networks and social
media, using ‘snowball sampling’ (Gratton and Jones, 2010). To complete the
survey, the only pre-requisite was that participants needed to have some Rugby
Union coaching experience. This allowed for a wide range of coaches to be accessed,
in line with the aims and objectives of the research (Patton, 2002), and for the
‘cultural arena’ to be studied (Rubin and Rubin 2011).
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Demographic Characteristics Age Frequency
Age of Participant (Years) 16-25 15%
26-35 18%
36-45 26%
46-55 30%
35-65 9%
66-75 1%
75+ 1%
Coaching Level (Formal Qualifications) Level 1 13%
Level 2 43%
Level 3 27%
Level 4* 11%
None 6%

*One respondent completed the now obsolete
RFU Level 5 coaching award.

Coaching Experience (Years) 2-5 21%
6-10 24%

11-15 23%

16-20 12%

21-25 11%

26-30 4%

30+ 6%

Gender (of those coached by participants) Male 69%
Female 5%

Both 26%

Figure 1: Participants’ age, coaching qualification, experience, and gender coached.

Level Played Coached
International Rugby 11% 11%
Professional Rugby 14% 10%
Semi-Professional 34% 24%
Talent Pathway (Performance) 9% 39%
School Level Rugby (Performance) 11% 17%
Senior Representative Rugby (Aspirational) 17% 11%
Age-Grade Representative Rugby (Aspirational) 23% 33%
Amateur Senior Rugby 51% 36%
Age-Grade Club Level Rugby: U17 and/or U19 18% 26%
Age-Grade Club Level; Mini-Junior (U7-U16) 17% 41%
School Rugby 21% 32%
University Rugby 11% 12%

*NB: Percentages do not add up to 100% because respondents
could select multiple responses.

Figure 2: Playing experience and coaching level of participants.
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Procedure and Instrument

The online survey was designed and distributed via Microsoft Forms, and it took
the participants (n=175) between 8 and 18 minutes to complete (M=13 minutes).
Once the survey was accessed and before participants were presented with questions,
the ethical implication of their involvement with the project was explained, and
consent obtained. Participants were informed that their participation in the study was
voluntary and that they could withdraw at any time. All data was anonymised. 175
participants consented and completed the survey, a completion rate of 100%.

To the research teams’ knowledge, coaches’ understanding of GI has not been
studied previously. This necessitated the development of a new, original survey to
gather the required data to address the study’s aim. Following a review of the limited
GI literature (Elferink-Gemser et al., 2010; Kannekens et al., 2011; O’Connor and
Larkin, 2015a; O’Connor and Larkin, 2015b), extensive discussions between the
research team and external coaching experts took place, with several survey being
drafts written. Pilot versions of the survey and individual questions were developed,
modified and sense-checked by each member of the research team, and by external
coaching experts. Once a consensus on the relevance of individual questions and the
face validity of the survey had been reached, a small pilot study involving 5 RFU
qualified coaches was undertaken. This assessed the ease of completion, the quality
of responses and any other potential ambiguities. No changes were made to the
questions following the pilot study.

The survey covered two areas. Section 1 consisted of six, closed response
questions to collect demographic data. These asked participants which age bracket
they were, their formal coaching qualifications, their playing and coaching
experiences, and whether they coached male or female players. Section 2 then
progressed to ask four questions on GI. The first of these was an open response
question, asking participants to describe and explain their understanding of the term
‘game intelligence’. Follow up questions then asked participants to indicate which
attributes they thought could be components of GI. The final question asked
participants about whose responsibility it was it to develop player GI.

Data Analysis

For the qualitative data received, a Reflexive Thematic Analysis (RTA) was
utilised. Thematic Analysis is a widely used method in qualitative sport and exercise
research (Braun and Clarke, 2006; 2019) and is a method that involves searching
across a data set to identify, analyse and report patterns of inferred meaning from
interview data. Moreover, RTA offers an accessible method for exploring and
interpreting a qualitative dataset and telling a story about emerging patterns of
meaning. A central component of RTA however is that the researcher’s position and
contribution is necessary, unavoidable, and an integral ingredient of the process.
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In summary, the researcher and their subjectivity are tools to be consciously and
actively utilised. It is not something to remove, reduce, avoid, or minimise, but a
valuable resource to be drawn upon (Braun and Clarke, 2006; 2019). In the present
study, the first author is a highly experienced, Level 3 Rugby Union coach, who is
currently the Head Coach at a National League Rugby Union club. He has
accumulated extensive experience in the coaching of both age-grade elite rugby
union, and semi-professional men’s Rugby Union. The second author is also a highly
experienced Rugby Union coach, with extensive experience in talent development
across multiple sports. Finally, the third and fourth authors are practicing sport
psychologists with extensive experience conducting research in team sports.

Braun and Clarke (2006; 2019; 2020) proposed a six-stage process for RTA, to
facilitate the analysis and help the researcher identify and attend to the important
aspects of a thematic analysis. The were applied as follows:

» Stage 1 involved a refamiliarization with the data. All 175 responses were
read several times before the generation of initial codes, which was stage 2.

» In Stage 2 the first author worked systematically through each response,
identifying aspects that were interesting, and potentially informative in
developing themes. Initially, there were 86 raw data codes.

» Stage 3 involved the early generation of themes with the coded data
reviewed and organised, and eventually four major themes with twelve sub-
themes were created, with 40 emergent themes. Codes were combined based
on similarity of concept, language and/or perceived meaning, and these
combinations of codes were interpreted to form meaning for the first author.

» Stage 4 involved a recursive review of the four major themes in relation to
the coded data, and to the entire dataset (Braun and Clarke, 2020). Here, sub
themes and themes were refined and modified, and sense checking was
undertaken by the second and third authors and by external coaching experts,
to ensure that the themes were representative of the dataset, resonating with
the coaching community.

» Stage 5 involved clearly defining and naming each theme. The game
intelligence concept model (figure 4) was developed which highlighted the
themes generated and their relationships with each other.

» Stage 6 of Braun and Clarke’s (2012; 2019) process is the write up of the
themes, including detailed documentation of how themes and sub-themes
were developed from the codes, and how these may have altered over time.
Figure 3 represents our construction of the GI themes and subthemes.
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Constructing a Definition for Game Intelligence

Major Themes
Situational Effective Decision ﬁi;;{iilg’f dczd Ability to Influence
Awareness Making g the Game
Subthemes (12)
Perception Procedural
ption Adaptability Knowledge Momentum
Comprehension . :
Projection Problem-Solving Declarative Teammates
Creativity Knowledge Referees
Experience
Emerging Themes (40)
Perceptual cues.
Read what’s i
gad waats m Game objectives /
front of you. o
. principles. Change the game.
Recognise o N
opponents’ plan. Individual positional | 4 positive impact
The current Malke good / b Jfor the team.
situation. mtellza{ger?t./eﬁectlve Team game . A manipulation of
Understanding eCisIons. plan/strategy/tactics. opponent(s).
what’s Problem solving. 0 iti
! : )pposition game A change in
happening. Attend to the best | plan/strategy/tactics. TS G TS,
Space (spatial cues.
What the team needs.
awareness). Unconscious ) The referee.
Options available. proficiency. The current in-game | An jmprovement of
Opportunities & | Adaptability/tactical Situation. others.
threats. Slexion. Game momentum. A creation of
Own positioning. . Proce'ssing Qf Skills needed & opportunities.
Identification & | information quickly. options available. An exploitation of
recognition. Clarity of thought fn
. under pressure The laws of game. WEATESSES.
Interpretation of :
the situation. Intuition on impact Experience. COI/IU.’OZ of the
. . situation/game.
(Feeling for) the of decisions. What is needed to
flow of the game. Creativity. B A momentum shift.
Seeil?g the big Personal and 4 game-c.’hanging
picture. positional core skills. action.
Anticipation &
prediction
Intuition.

Figure 3: representing the construction of GI major themes, subthemes and emerging
themes from participant responses.
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Results and Discussion

RTA of the qualitative data established four major, inter-related themes. These
were situational awareness, effective decision-making, knowledge and
understanding, and ability to influence the game. Twelve sub-themes were also
identified, represented in figure 4. Each of the four major themes will now be
discussed in turn.

Perception Projection Adaptability Problem-Solving
Comprehension Creativity

Situational Experience Effective
Awareness Decision-Making

Experience Game Intelligence Experience

Ability to
Infliuence the
Game

Knowledge &
Understanding Experience

Procedural Knowledge Momentum

Declarative Knowledge Teammates  Referees
Figure 4: Game intelligence - Inter-related concept model.

Theme 1: Situational Awareness
Situational Awareness (SA) was identified as a primary component of GI. This
was supported by many participant responses. For example:

The awareness of options, space and opposition, fast decision-making ability, and
exploiting advantages. [Coach 30]

Awareness of the laws, situation and consequences of actions. [Coach 42, Level 2
Coach]

Many respondents linked players’ awareness more closely with their ability to
make effective decisions:
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GI is about game awareness and making the right decisions at the right times in the
game. It’s the link between management and awareness. [Coach 78, Level 1 Coach]

Further insight was provided by Coach 107 (Level 4 Coach), who outlined that
Gl involved:

Awareness and knowledge of the sport, the ability to read the game and situation. To
make the right decision in the context of the game when under pressure.

Interestingly, although awareness was specifically referenced in many coaches’
responses, other terminology and language such as an ability to ‘read the game,” ‘be
aware of... X and Y, and ‘recognise opportunities’ were also used frequently. Thus,
whilst there is a common theme, the exact language being used may vary from coach
to coach. In the first author’s rugby coaching experience this is common. Terms are
often used interchangeably, often without an understanding the meaning of the term.
It is important that this research offers a model of consistency in terminology.

In sports, it is widely accepted that highly developed cognitive-perceptual
abilities, such as anticipation, decision-making, and SA, are pre-requisites for expert
performance (Abernethy and Russell, 1987; Araujo ef al., 2019; 2019b; Elferink-
Gemser et al., 2004; Passos et al, 2008; McGuckian ef al., 2018; Raab et al., 2019a;
Richards, 2005; Richards et al., 2012; Williams and Grant, 1999). In team invasion
sports, SA requires players to recognise, select and organise the information received
from the environment, and use this information to anticipate what may happen next
(Jackson et al., 2009). To better understand SA, Endsley (1995b) proposed a three-
level framework: Perception, Comprehension and Projection. Although dated in
research terms, Endsley’s framework is still viewed as the most relevant framework
in understanding SA (Huffman ez al., 2022).

Perception, is ‘becoming aware of something’. Players can become situationally
aware through their senses; vision (what they see), sound (what they hear), and feel
(kinesthetics). Although all three are important in the way a player takes information
from the environment, vision is arguably the most relied upon in in-game situations.
Vision presents players with the cues they need to be able to ‘read the game’. Visual
search behaviours (scanning) can contribute strongly to improved SA (Huffman et
al., 2022, Jordet, 2015; Morley, et al., 2013), and therefore GI. This is because
perception is heavily influenced by a person’s ability to use vision to monitor the
environment. Mason (2020) outlines that perception errors are the most common of
all SA errors, owing primarily to a player’s failure to recognise or ‘see’ important
environmental cues. Furthermore, it appears that expert performers identify and use
different sources of information compared to novice performers (Abernethy et al.,
2005; Miiller et al., 2005), and that this informs their decision-making (Helsen and
Starkes, 1999; Williams, 2000). In RU, each player position has different roles to
fulfil in the game-environment, consequently, the way a player perceives a situation
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may be influenced by their position and role within the game, the coaching they have
received, or their past experiences (Richards er al., 2009). Relating back to the
present study, perception was acknowledged, both directly and indirectly, by many
participants. For example, Coach 81 (Level 2 Coach) suggested that perception was:

Someone who has the ability to read the game.

Reading the game was common language in many of the definitions of GI from
the participants. Again, from the first author’s experience, this reflects the language
used by coaches in practical coaching settings when describing the psychological
skillsets of players. Players who possess high levels of perceptual skill are believed
to ‘read the play’ (O’Connor and Larkin, 2015b). Other examples included:

The ability to read and interpret the game, affecting your decisions on the pitch.
[Coach 86, Level 2 Coach]

Gl is the ability to read the game as it unfolds and apply solutions to problems that
arise. [Coach 136, Level 3 Coach]

Coupled with perception, comprehension is a part of SA (Endsley 1995b).
Comprehension is the ability to identify the importance of and understand the
meaning of perceived cues (Huffman et al, 2022). An ability to scan the
environment is important, but if a player cannot make sense of what they are seeing,
SA (and therefore GI) are limited. In this study when asked to define GI, many
respondents recognised the importance of a player’s ability to comprehend the
situation. For example,

The ability to flex tactically, based on the picture that has been observed at that time.
[Coach 4, Level 3 Coach]

Recognition and understanding of problems faced within the game, and ideas on how
to solve them. [Coach 62, Level 4 Coach]

Ability to understand and make good decisions, based on the cues the game is giving
them. [Coach 126, Level 3 Coach]

This reinforces the view that the identification and comprehension of the
appropriate in-game cues are crucial in enhancing GI. In relation to comprehension,
previous experiences of the situation are also crucial as the concept of SA would
align closely with the concept of naturalistic decision-making (Klein et al., 1986;
Klein et al., 2010; Richards et al., 2009).

Lastly, projection (Endsley, 1995b) relates to a player’s ability to anticipate
what may happen next in the game environment (Jackson et al., 2009). Expert
performers are better able to analyse the movements of other performers or objects,
such as the ball, and predict future movements (Vaeyens et al., 2007a; (Vaeyens et
al., 2007b). Many definitions of GI alluded to the importance of anticipation /
prediction, for example,
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The ability to anticipate the possibilities of the opponent and react, based on this
information. [Coach 26, Level 3 Coach]

Ability to predict the shape of the game in the next 10 seconds and act accordingly for
the benefit of the team. [Coach 41, Level 2 Coach]

The act of making the right decision based on the picture you see. An intuition about
the impact of a decision on future actions. [Coach 57, No Formal Coaching Award]

Although the anticipation of future events is an important component of SA,
Passos et al. (2008) argue that this is only possible if players are attuned to the
relevant in-game cues. This reinforces the importance of the player being able to
recognise the most relevant cues, comprehend them, and then act upon them. In
summary, it is proposed that SA and its components (perception, comprehension,
and projection), are an integral component of GI in RU.

Theme 2: Effective Decision-Making

Effective decision-making is characterised by the consistent and efficient ability
to choose the right course of action at the right moment and is a key component of
match performance in team sports such as rugby union (Gréhaigne, Godbout, and
Boutier, 1999; 2001). Effective decision-making was identified from the participant
responses as a primary component of GI. Like SA, effective decision-making was
supported by many participant responses. For example:

Reading a game. Decision-making above that of peers- sees what’s going on. Know
the laws. Plays with heads up/what’s in front. [Coach 44, Level 3 Coach]

The ability to make decisions based on the current situation within the game, taking
into account the score line, team philosophy, game flow, tactics, principles of play.
[Coach 60, Level 3 Coach]

Although decision-making was not a part of Endsley’s (1995b) SA framework,
decision-making and SA are closely related. Arguably good SA will influence, in
part, decision-making where good SA can subsequently contribute to better decision-
making (Huffman et al, 2022). Work by Morgan, Mouchet, and Thomas (2020)
highlighted the value that Rugby Union coaches placed on effective player decision-
making. Their research outlined those coaches who perceived player decision-
making to be ‘vital,” in all aspects of the game. Their work also supports the point
made above, that the factors influencing player decision-making are multi-factorial.
Factors such as time on the game clock, the score, the situation on the field and the
location of teammates and opposition were considered to influence player decision-
making. In other words, SA influences decision-making (Morgan, Mouchet and
Thomas, 2020; O’Connor and Larkin, 2015a).

Bouthier (1988) and Mouchet (2014) differentiated between strategy and tactics.
Based on their work, strategy refers to the ‘game plan’ decided upon prior to the
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game. Tactics on the other hand, are executed voluntarily during the game, to adapt
spontaneously to the opposition and the requirements of the ever-changing game
situation. This is an important distinction and clearly demonstrates that there are
fundamental differences in the time constraints of strategic and tactical decisions
(Grehaigne, Godbout and Bouthier, 1999). During game play, tactical decision-
making is paramount and time constrained. Tactics may differ from opponent-to-
opponent. For example, in RU, analysis of the opposition ahead of the game might
reveal that a team are weak in a particular area, such as defending a driving maul. A
strategic decision, ahead of the game, might be to kick to the corners (from penalties)
to create opportunities for attacking drive mauls. In-game information might reveal
that they are defending the drive maul very well, and a tactical decision (in-game)
might be to opt to run the ball, or kick for the posts instead. In summary, tactics can
and should be amended in-game, based on the new information about the opposition
(Light et al., 2014).

During game play, there are also different time constraints placed on decision-
making. For example, a team captain deciding whether to opt to kick for the posts,
or kick to touch, after the team is awarded a penalty. There may be anywhere
between 10 and 30 seconds, or ‘time-to-action’ (Mouchet, 2005) for the player to be
able to perceive, comprehend, project, and decide the best course of action.
Conversely, other decisions are made in-the-moment, or ‘at action’ (Mouchet, 2005)
with very limited time available. For example, a player deciding on what type of
tackle they need to make, as the ball carrier approaches. The different types of
decisions that players need to make in RU, were acknowledged by the participants,
for example:

The ability to flex tactical deployment based on the picture that has been observed at
that time. [Coach 4, Level 3 Coach]

Able to recognise patterns emerging in front of them and react positively for the most
part. [Coach 20, Level 3 Coach]

The ability to make decisions based on the current situation within the game, taking
into account scoreline, team philosophy, game, flow, tactics, principles of play.
[Coach 60, Level 3 Coach]

In summary, effective decision-making has been proposed as a primary
component of game intelligence in Rugby Union, and that player decision-making
can potentially be improved by improving their SA.

Theme 3: Knowledge and Understanding

Knowledge and understanding are linked closely to both SA and effective
decision-making (da Costa et al., 2009), as knowledge and understanding are
proposed to underpin SA and DM. Thomas et al. (1986) defined sport knowledge as
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a complex product of cognitive knowledge about the current situation (SA) and past
events (previous experiences), combined with a player’s ability to produce the sport
skill(s) required. In the present study, many participants referred directly or
indirectly to knowledge and understanding as a component of GI, although some
views on specifically what knowledge and understanding players needed were
vague. For example:

Understanding the laws of the game and how we can apply them in the field of play to
our advantage. [Coach 51, Level 3 Coach]

Understanding space and time, and how to manipulate space and people to get the
desired effect attack or defence. [Coach 63, Level 2 Coach]

The tactical awareness and unique knowledge of the game to enable decision-making.
[Coach 85, Level 2 Coach]

Understanding different types of decision making on the field and understanding
which areas of the pitch to play in and playing to the team’s style. [Coach 102, Level 2
Coach]

Based on participant responses, the (declarative) knowledge required for in RU
rugby included knowledge and understanding of the game objectives, the laws of the
game, the principles of play, the team strategy and tactics, and individual positional
roles. Declarative knowledge relates to information that can be memorised and then
later recalled, exactly as it was memorised (Thomas and Thomas, 1994). The
procedural knowledge requirements for the GI rugby player can be divided into
subsections (Thomas and Thomas, 1994). Procedural motor knowledge refers to a
player knowing how to physically perform a skill(s), such as a range of different
types of rugby tackle. Response selection, on the other hand, would be the knowledge
of which type of rugby tackle they need to execute and when, within a given game
situation. Thomas and Thomas (1994) suggest that this type of knowledge can
display itself as a series of ‘if X happens, then I’ll do Y’ statements, and can be
developed through experience. Lastly, strategic knowledge (in this context) refers to
a player’s ability to learn and recall important information (Thomas and Thomas,
1994). For example, if a player wants to improve their passing technique, they might
read up on the key technical factors, watch videos and devise a practice to improve.
A key attribute here is potentially a player’s own self-awareness, although this was
not reflected in the survey responses. Knowing where to access the information and
apply it in a way that enhances learning (knowledge and understanding), is critical.
Gardner (1983) highlighted that there were different forms of intelligence (linguistic,
musical, kinaesthetic etc), but when intelligence is described practically as the ability
to derive information, learn from experience, adapt to the environment, understand,
and correctly use thought and reason (APA, 2023), the importance of learning, and
self-awareness around knowing what one needs to learn (declarative, procedural, or
both), and what questions to ask, appear to be vital.
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Although knowing what to do and doing it are closely linked, it should be noted
that just because a player is able to accurately regurgitate knowledge of the laws of
the game, the principles of play, or team playbook, this does not necessarily mean
that the player will be able to demonstrate this expertise in gameplay (Thomas and
Thomas, 1994). Truly knowing the game means being able to demonstrate
‘knowledge-in-action’ (Light and Fawns, 2003) and consists of a combination of
declarative and procedural knowledge. McPherson and Thomas (1989) found that
expert tennis players had higher skill, more declarative knowledge, and better game
performance than novices (at all ages), and that some players with high declarative
knowledge did not have the technical skills to execute this knowledge in gameplay.
Richards et al. (2017) suggested that if a player has limited technical ability, and
therefore cannot execute skills effectively, then their exploration and implementation
of different tactical options and decision-making in game situations is limited.

In summary, we propose that knowledge and understanding is a key component
of Gl in RU. GI in RU requires both declarative and procedural knowledge.

Theme 4: Ability to Influence the Game

The ability to influence the game was identified as a primary component of GI.
Defining ‘influence’ proved difficult but referred broadly to a player’s ability to
impact a game or game situation, in a positive way for the benefit of the team. It is
proposed that a player’s influence is closely linked to SA, their ability to make
effective decisions consistently (Richards et al., 2012), and that this is based, in part,
on the player’s knowledge and understanding. A former international coach inferred
influence, using the term ‘change into action’:

Understanding when opportunistic change is required. Having the tools, intent, and
freedom to translate change into action in the moment. [Coach 49, Level 5 Coach]

A further example of influence on the game was:

Being able to play within a system but flex to play on instinct if the player spots an
opportunity to make a difference. [Coach 59, No Formal Coaching Award]

An ability to influence the game, like effective decision-making, is difficult to
measure but can be assessed. For example, when a player is influencing the game
positively, in any sport, it is often easy to see. There are obvious ways to influence
the game such a scoring tries, or kicking goals, but a player’s influence on a game
could be viewed as the result of consistently effective outcomes of the at-action, or
time-to action decisions (Mouchet, 2005) that they make in the game, and the effect
that these decisions have on game momentum. Momentum in RU refers to the overall
flow of the game and tells the story of the game (www.statsperform.com). It is
generally understood that if a team has momentum, that they are in control of the
game. Sports analytics companies use momentum trackers to predict which team has
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the best try scoring opportunities, the superior defence, the best discipline, the least
errors, the superior kicking game, the most possession, the best field positions, and
the superior set piece. Stats Perform are currently leading the way in RU.
Understanding momentum shifts is of paramount importance for coaches and players
but usually, the focus is on team momentum. If the focus on momentum could
include individual player (in-game) contributions toward momentum (positive or
negative), then a player’s ability to influence the game might become clearer.

It is worth noting that further research is needed to better understand ‘influence’
as it is potentially more complex and multi-faceted than simply analysing the game
impact of individual decisions made by a player, and their effects on game
momentum. For example, a player could positively influence the team during the
game by their actions which are often understated, such as a player carrying out their
positional role well, for example, a Back-Row Forward ending the game with a very
high tackle count, doing the often-unseen understated work. Furthermore, a player
might influence the game by the way they lead and/or influence the actions of
teammates, influence team tactics, or by the way they are able to speak to and
influence the referee. A player might also be an off-field influence, someone who is
respected in team meetings, reviews, or who is a ‘cultural architect’ (Hughes, 2018)
for the team. Potentially, there are strong links between influence and leadership. For
example, George Ford (Sale Sharks and England Rugby) is often praised for his
ability to lead the team. England teammate, Freddie Steward said:

1t’s almost like having another coach around with Fordy; he’s so insightful, both in
meetings and on the pitch. [Purewal, 2023]

Scott Robertson, who has recently been appointed as the Head Coach of the New
Zealand All Blacks, said of Richie Mo’Unga the All-Blacks’ Number 10:

When Richie is on, the team is on. He brings out the best from all the players.

For me, he is one of the most influential Super Rugby players ever... how he plays the
game, his ability to score points consistently year after year in those crucial moments.
(Newboult, 2022).

In summary, a player’s ability to influence the game is proposed as a primary
component of GI, and further research is needed to better understand the
characteristics of ‘influence’ in RU.

Components of Game Intelligence: follow up on the data

In section two of the survey, participants were presented with a list of attributes,
or components of game intelligence. They were asked to indicate which of these they
thought contributed to GI. This list was based on a review of coaching literature
(Cushion, 2013; Harvey ef al., 2015; Roberts, 2011), and on the research teams’
practical coaching knowledge and experience. The participants were able to select
as many components as they wanted. Supporting the GI themes created through RTA
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(situational awareness, effective decision-making, knowledge and understanding),
analysis of the participant responses to the (closed response) showed that 85% of
respondents thought that effective scanning and awareness of the situation was a
component of GI (figure 5). Responses to this task led to the development of the
situational awareness theme. Similarly, an ability to problem solve (83%), effective
and consistent decision making (83%), and a good level of tactical skill (81%) were
all viewed as components of GI by the participants. Again, these supported the
development of the data relating to the decision-making theme. Finally, 73% of
participants indicated that having good knowledge of the game was a component of
GI, thus supporting the development of the knowledge and understanding theme.

Component of Game Intelligence Rg[(;;)zzes Percentage
Agreeing

Effective Scanning and Awareness of Situation 147 85%

An Ability to Problem Solve 142 83%

Effective and Consistent Decision Making 142 83%

Good Level of Tactical Skill 140 81%

Good Knowledge of the game (rules/principles of play) 124 72%

Creativity 109 63%

An Effective Learner 82 48%

Well Developed Core Skills 82 48%

A Student of the Game (Watches Rugby, Asks Questions) 71 41%

A Good Team Player 66 38%

A Strong Work Ethic 59 34%

An Ability to Follow Coaching Instructions 41 24%

Good Digital Literacy Skills 17 10%
*NB: Percentages do not add up to 100% because respondents could select multiple responses.

Figure 5: Participant views on the components of GI (ranked by perceived importance).

Interestingly, as shown in figure 5, components of GI relating to a player’s
ability to learn, their interest in the game and their ability to use computer technology
were not valued as highly. In fact, less than half (48%) of respondents felt that GI
involved being an effective learner, and only 24% of respondents felt that following
coaching instructions was a component of GI. The ability to learn and to acquire
knowledge is a core component of intelligence (Gardner, 1983), as illustrated in the
discussion of the knowledge and understanding theme. Other areas related to player
learning, such as being a student of game (41% agreement) or having a strong work
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ethic (34% agreement) were also less prominent but were still valued by over a third
of participants. Despite their role in utilising video analysis applications such as
Coach Logic, Sports Code and Hudl, digital literacy skills were viewed with lesser
importance, with just 10% of respondents valuing this attribute. Finally, less than
half of the respondents (48%) felt that a player having well developed core skills
contributed toward GI. As explained previously, a limited skill set may hinder player
decision-making (Richards et al., 2017), and therefore GI.

Responsibility to develop GI

Figure 6, below, shows the participant responses to the question asking whose
responsibility they felt it was to develop player GI. The responses were
overwhelmingly in favour of it being a ‘joint responsibility’ (94%), indicating that
both coach and player shared the responsibility to improve player GI. Very few
participants indicated that GI development was solely the coach’s responsibility
(5%), or solely the players (<1%). Although it is difficult to infer without further
research, how the idea of ‘shared responsibility’ may go beyond player-coach
responsibility, with one participant suggesting that team mates also had a
responsibility to help develop a player’s GI. This could be through mechanisms such
as peer-to-peer feedback (Liu and Carless, 2007), vicarious experiences (Bandura,
1977, 1986, 1997), or reciprocal learning (Mosston and Ashworth, 2008).

Whose Responsibility is it to Develop Player Game Intelligence? Percentage

The Coach <5%
The Player <1%
Both (Coach and Player) 94%

Figure 6: Participant views on the responsibility to develop GI.

Final Thoughts

On reflection, it is felt that this exploratory study has achieved its core aim to
gather the views of a large and varied cohort of RU coaches, that offered wide-
ranging representation of the game. That said, all respondents were male coaches,
even though 26% of the cohort had coached female players. Future studies should
therefore target representation from female coaches. Furthermore, it was evident that
in most cases it was the higher-level coaches (Level 3, 4 and 5 qualified) that were
able to articulate and explain their thoughts on GI better than the lower-level
coaches. This was perhaps based on their coaching experiences, having worked in
more performance-based environments with higher level players. Lower-level
coaches had a less sophisticated view of GI, with a number stating that they had not
heard of the term before, or that it was ‘game sense’. More open questions on the
topic of Game Intelligence might have prompted participants to elaborate more on
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the different components of GI identified. Another noteworthy point was that many
participants recognised decision-making as a component of GI. Further research
needs to be undertaken here to understand the underpinning theories coaches hold
on decision-making and how these views relate to how they feel their players make
decisions. Many responses seemed to align well with naturalistic decision-making
ideas, whilst others were more related to ecological dynamics which is unsurprising
given that this concept is promoted by many RU coaching associations. With
decision making being such as strong theme within GI it would seem appropriate to
explore this key area yet further.

Conclusion

This study aimed to explore rugby coaches’ understanding of GI, in order to
propose a working definition for GI for RU. An online survey approach was utilised
because it allowed access to many coaches, representing all areas of the game. It is
believed that this study has generated new knowledge in the understanding of GI
generally, but also specifically within RU. Of course, the definition is presented with
the intention that it will be discussed, critiqued, and that this will facilitate further
investigation around its theoretical and practical foundations. It is hoped that the data
has shone a light on a commonly quoted but rarely conceptualised facet of rugby,
and sport. Based on the research presented in this study, our definition is that:

Game Intelligence in Rugby Union is the ability to make consistently effective
decisions, underpinned by high levels of situational awareness, declarative and
procedural knowledge and understanding, that consistently lead to a positive
influence on the game.

In addition to this, a conceptual model (figure 4) been presented to help
understand the inter-related nature of the four primary components. It is believed
that this is a first attempt at conceptualizing GI in this way and therefore makes an
original contribution to the literature, theory and coaching practice. Furthermore, it
was found that the coaches surveyed believed that the development of GI is the
responsibility of both the coach and the player and that a player’s previous
experiences, capacity to learn, and technical skill level potentially contribute to GI.
Further research on the concept of GI is required. Whilst using an online survey to
‘cast the net wide’ was useful in allowing the research team to investigate the GI
understanding, a deeper dive into this topic is needed with a more targeted cohort. It
would be of interest to investigate whether the definition presented here resonates
with professional rugby coaches more widely. Whilst some completed the survey, it
is difficult to explore opinions and views further in a survey. Individual interviews
with a number of coaches working in the professional game would enable the
components of game intelligence to be explored in more applied detail, such as how
professional coaches might go about developing these attributes in players.
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Reviewer Comments

Dynamic decision making in rapidly changing situations has been a vibrant topic
of research for psychologists and business and/or leadership professionals for many
decades. However, in this turn towards sport, especially in team games such as
rugby, the authors acknowledge the qualities of better players who might otherwise
be called a ‘natural’, or ‘gifted’, able to ‘read the play’ or having some ultra
perceptive ‘game-sense’ that sets them apart as a player. What is of particular interest
in this research is the authors’ quest to find out if this ‘Game Intelligence’ can be
taught by coaches, taking this fascinating topic into Coach Education. Thus, the
questions of; what is GI? and how is GI recognised? are the just start of another
challenge, how might GI be taught to others? An advantage the researchers have is
that the large sample of coaching staff they have approached in their data collection,
will be already attuned to the kind of qualities they are being asked about, but as
coaches may have little idea that such ‘natural’ qualities can be taught, or at least
honed in the majority of players who are committed to the game. So, the question
these authors are trying to fathom out is how best to go about teaching Game
Intelligence, bringing a pedagogical twist to their psychological mission which is
highly original. Consequently, this paper and the initial model of thinking they
present here, has huge potential to influence coach education in rugby and other
dynamic team sports.
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