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Introduction 

Top-level sport is characterised by the ability of athletes to utilise and optimise a range of 

psychological qualities to withstand the pressures that they experience (Sarkar et al 2014); 

This study will analyse the psychological abilities of football players in a professional 

academy.  The assessment criteria of players in the academy is: Speed, Personality, 

Intelligence and Technique (SPIT), which focuses on different aspects of the mind 

(speed of thought/personality/intelligence), and how they can affect technique.  

The study looks to measure aspects of SPIT and analyse whether they make a significant 

impact on performance and whether they can be related to each other. Many psychological 

factors fall under the personality category. 

The reaction speed testing will be carried out using a new piece of equipment, the 

CardioWall® reaction trainer.* 

Anxiety is a key psychological factor in competitive sport.  Anxiety is defined as an 

emotional state, similar to fear, associated with arousal and accompanied by feelings of 

nervousness and apprehension. According to the ‘inverted U theory’, extremely low levels of 

anxiety lead to very low arousal levels, which may compromise performance. However 

studies have shown that higher levels of anxiety before any competition can deteriorate 

performance significantly (Humara, 1999); with Craft et al (2003) finding that lower levels of 

anxiety have been found to enhance the performance of athlete.  

However every individual is different as some people may be able to cope better with high 

anxiety levels than others.  Many people with high anxiety levels struggle when making 

decisions because they are in fear of making the wrong decision and this state of indecision 
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can cause anxiety levels to increase further in some individuals. In males high anxiety 

impairs decision making (de Visser et al. 2010), often leading to risk aversion and choosing 

the safest choice more often (Hartley and Phelps 2012).  

Relating this to sport, if a player suffers from high anxiety there is a higher possibility that 

they will perform wrong/poor decisions in higher pressure environments such as match 

situations. High anxiety is also related to a higher injury frequency and severity in football 

(Lavallee and Flint 1996). According to Mahoney and Meyers (1989) athletes that compete at 

a high level in their sport and are more skilled have lower levels of competitive anxiety.  

Confidence is another psychological trait that affects sport performance. 

Confidence consistently appears as a key skill possessed by successful elite athletes, and  

international-level elite athletes have identified confidence as the most critical mental skill  

defining mental toughness (Vealey 2009). Confidence has been identified as a positive 

influence for withstanding stress and pressure in competitive sport (Gucciardi et al., 2011). 

Contrary to high anxiety, self-confidence allows you to take risks, for example to try new 

skills during a match and to take players on. Therefore this would suggest that high anxiety 

and low confidence are linked resulting in negative performance outcomes and high 

confidence levels should correspond to low anxiety levels resulting in positive performance 

outcomes. If anxiety and self-confidence lie at opposite ends of the same continuum, then 

their effects on performance should mirror each other.  

In a review by Vealey and Chase (2008) it was noted that solely possessing a general sport 

confidence may not be enough to perform successfully; they argued that athletes need to 

possess robust confidence to overcome possible setbacks. It has been suggested that the 

robust nature of confidence (i.e. the ability to maintain belief in the face of disconfirming 

experiences) may contribute to success over and above the contribution of the level of general 

sport confidence (where high levels are perceived as sufficient) (cf. Bull, Shambrook, James, 

& Brooks, 2005). Bull et al.(2005) also reported that resilience and robust self confidence are 

linked to mental toughness and the ability to remain confident even through stressful 

circumstances. The influence of psychological factors within the context of the stress process 

is broadly conceptualised as psychological resilience (cf. Fletcher & Sarkar, 2013).   

Observing the body language of individuals during competition could portray their resilience 

levels for example a player with high resilience will still portray positive body language after 
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conceding a goal. In summary, both general confidence and robust confidence are important 

psychological factors for withstanding stress and pressure in competitive sport. More 

specifically, general sport confidence appears to have a desirable impact on athletes’ 

reactions and responses, and robust sport confidence seems to be particularly influential in 

protecting athletes from the potential negative effect of stressors (Sarkar 2014). 

Another psychological trait that can affect performance is speed of thought. Thought 

sequences that occur at a fast speed generally induce more positive effect than those that 

occur at a slower speed. Reaction time can be measured into 3 different areas: the 

recognition of the trigger/stimulus, the thought process time and the response of the 

muscles to carry out the task. Individuals with higher intelligence have been found to have 

a quicker brain thought processing time than those with lower intelligence (Lee and Chabris 

2013).  

However having high intelligence doesn’t always mean your reactions will be quicker, 

because the last step of the reaction is not directly related to intelligence - it is a physical 

aspect. Reaction times decrease in people with very high and very low anxiety levels 

compared to normal anxiety levels due to the negative symptoms these extreme anxiety have 

on the body (Mueller et al. 2013; Grice 1955), this factor can also contribute to injury 

frequency and severity (Junge et al. 2000).  

Dweck (2009) suggested that although one particular mindset is not needed to become a 

successful athlete, there are more successful elite athletes with a growth mindset than those 

with a fixed mindset, Dweck suggested that people with a growth mindset show a better 

attitude towards practice, learning, feedback and dealing with setbacks. This study will also 

compare the mindset of each athlete to their own psychological and physical scores, as well 

as their performances during games. 

Body language is another area that was assessed during this study. Merola (2007) further 

states that there is a link between gestures and the emotional wellbeing of an athlete. Athletes 

with dominant and positive body language are perceived by opposing athletes as confident, 

someone that portrays dominant body language is expected to perform better than players 

with a submissive body language (Furley et al 2012).  

One of the most important instances of having to react quickly occurs during a change in a 

state of play known as a  transition, for example this may be going from attacking to 

defending or losing possession to regaining possession. Reaction times are analysed from 
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players that are involved in each transition. Speed of reaction and body language will be 

observationally analysed from each transition throughout a series of competition 

matches to see if there is any trend between reactions to transitions and the 

aforementioned psychological factors.  

Questionnaires will be used to assess confidence, anxiety, coping skills and resilience whilst 

reaction times will be tested both in a practical test using a CardioWall®® reaction trainer 

and in a competition environment in a series of football matches during the 2014-2015 

season. 

The aim of this study is to successfully evaluate results from a series of psychological 

tests and to be able to compare these results to the player’s performance in competition. 

Highlighting any links between psychological factors and performance, the study aims to 

identify areas for improvement in their future development as potential professional athletes.  

There is currently a gap in literature for comparing reaction time scores in young athletes to 

performance with the equipment used in this study, therefore the results can also be used in 

the future as a baseline measurement for other football teams of similar ages and ability 

levels to compare against. 

There is also a gap in existing literature with regards to linking results of different 

psychological traits together, which we are aiming to achieve in this study.  

It is hypothesised that positive scores in all psychological testing will correlate with 

faster reaction times in football match competitions. 

 

Methods 

Participant information 

17 male footballers at a professional football academy of age 14 ± 1 year were selected to 

participate in this study. The age group selection was made by the academy with a purpose of 

trialling new ways of analysing performance and different factors of performance to help 

with the development of the club for the future and player development. 

Measurements 
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The following questionnaires were used to complete the psychological profiling on the 

players; 

 Sport competition anxiety test (SCAT). (Martens, 1977) 

 Trait sport confidence inventory (TSCI). (Vealey, 1986) 

 The Trait Robustness of Self-Confidence Inventory (TROSCI). (Beattie et al. 2011) 

 Athletic coping skills inventory (ACSI). (Smith, Ronald E. et al. 1995) 

 Intelligence theory questionnaire - Fixed or Growth mindset. (Dweck, 2009) 

The CardioWall®® (manufactured by Rugged Interactive) was used to test the player’s 

reaction times, using the ‘Chaser’ program. 

The analytical software used to observe and code both the positive and negative transitions of 

the game was Sportscode Gamebreaker. Body language was also observed using this 

software. 

Procedure 

This was a 6 week study. At the beginning of the 6 weeks all participants reported to the 

Club’s stadium for measurement testing. All athletes were given a participant information 

sheet explaining the studies procedure. 

As the players were of a young age their knowledge prior to the testing on psychological 

factors of performance such as confidence and anxiety was expected to be limited. Therefore 

a presentation was given to them outlining the psychological traits they were to be tested on, 

including video footage and interviews of professional footballers to support these 

explanations. They were then given the questionnaires to complete. 

After completing the questionnaires each player took part in the Rugged Interactive 

CardioWall®/ reaction trainer test. As this was a new piece of equipment for the players they 

were shown the testing procedure and a physical demonstration was put to the players so that 

they had a good understanding of how to complete the task. Each player had 3 attempts at the 

CardioWall®, with the smaller players using steps so that they were all at the same height 

when participating, eliminating any disadvantage of height. The highest score from each 

player was recorded for the results. 

To obtain results from the player’s individual performance during a game an observational 

analysis method was used, each game over a 6 week period was recorded, this was then 
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played back on a laptop and the data for each individual player was collected by using the 

table in Table 1. The table lists all of the players used during the study and shows the number 

of positive and negative transitions of each player, and how quick they reacted to them. These 

results will then be processed and ranked to show which players had the highest percentage 

of fast reactions to transitions per game, which can then be compared to the ranking of the 

psychological factors and reaction time which was already completed. 

All player names were given pseudonyms to protect their identity. 

Drop - out  

Of the 17 participants that completed the measurement testing at the beginning of the study, 

not all played in each of the football matches that were analysed or managed to complete all 

of the required tests; this was due to absence, injuries and individuals moving up and down 

age groups. In total 12 players were analysed and compared.  

Results 

Table 1: Reaction scores for the CardioWall® and in-game transitions 

 

 

Player 

Reaction Time 

Score 

(CardioWall®)  

Rank 

(highest to 

lowest) 

 

 Positive 

Transition 

Reaction Time % 

Fast:medium:slow 

 

Negative 

Transition 

Reaction Time % 

Fast:medium:slow 

Alfie 105 1 85:15:0 88:12:0 

Brian 97 2 78:21:0 75:21:0 

Chris 94 3 77:22:0 80:20:0 

Dave 90 4 71:28:0 44:56:0 

Edward 88 5 63:18:18 14:42:42 

Floyd 83 6 45:36:18 37:50:12 

Graham 82 7 70:30:0 50:30:20 

Henry 80 8 60:20:20 60:20:20 

Isaac 76 9 44:44:12 36:63:0 

James 76 10 63:18:18 20:60:20 

Kyle 74 11 50:37:12 25:50:25 

Lawrence  66 12 45:45:20 31:42:26 



Page 7 of 22 
 

 
 

 

 

      

 

 

 

 

 

 

 

 

 

  

 

 

 

Player 

 

 

 

Trait sport 

confidence 

inventory 

(TSCI) 

 

 

 

 

TSCI rank 

 

 

 

The Trait 

Robustness of 

Self-Confidence 

Inventory 

(TROSCI) 

 

 

 

 

TROSCI rank 

Alfie 93 2 53 3 

Brian 92 3 59 1 

Chris 89 6 40 7 

Dave 84 7 30 8 

Edward 69 9 44 5 

Floyd 90 5 54 2 

Graham 97 1 50 4 

Henry 70 8 54 2 

Isaac 84 7 44 5 

James 92 3 43 6 

Kyle 91 4 40 7 

Lawrence 69 9 43 6 

Table 2: Confidence results 
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Table 3: Anxiety scores      Table 4: Mindset Results 

 

Player Sport 

competition 

anxiety test 

(SCAT) 

Rank  

Mindset score 

Mindset 

 Alfie 13 2  3.3 Borderline 

Brian 14 3  6 Growth 

Chris 17 5  5  Growth  

Dave 18 6  4.6  Growth  

Edward 18 6  3.7 Borderline 

Floyd 14 3  5 Growth 

Graham 13 2  2.6 Fixed 

Henry 15 4  5 Growth 

Isaac 14 3  3.7  Borderline  

James 17 5  4.7 Growth 

Kyle 11 1  5 Growth 

Lawrence 18 6  5 Growth 
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Table 5: Body Language observations 

Player Name Body Language Notes 

Floyd  Negative Head drops at missed passes, playing 

with hands 

Graham Positive Stays switched on, reacts OK to mistakes  

Chris Positive Back straight, head up, aware 

Dave Positive  Works hard, Doesn’t give up  

Isaac  Positive Reacts OK to mistakes, always aware, 

head doesn’t drop often 

Alfie Positive Always aware, never gives up, doesn’t 

complain, positive body language signs 

Brian Positive Reacts badly to missed chances but stays 

focused immediately after,   frustrated 

but doesn’t let it affect his play, works 

hard, perseveres 

Edward Negative Slouched, arms swinging around, head 

down, hands on hips, lethargic 

Lawrence Negative Poor body language, head down, swings 

arms, lethargic, slouched, can work hard 

off the ball  

Kyle Positive Aware, ready to receive ball, Alert  

Henry Negative Can react badly to team/individual 

mistakes  

James Mixed Slumped shoulders, doesn’t give up, 

doesn’t complain often, doesn’t dwell too 

much on mistakes  
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Player 

Coping 
with 
Adversity 
Score 

Rank 
(high 
to 
low) 

Coachability 
Score 
 

 

Rank 
(high 
to 
low) 

Concentration 
Score 

Rank 
(high 
to 
low) 

Confidence 
and 
Achievement 
Motivation 
Score 

Rank 
(high 
to 
low) 

Goal Setting 
and Mental 
Preperation 
Score 

Rank 
(high 
to 
low) 

Peaking 
Under 
Pressure 
Score 

Rank 
(high 
to 
low) 

Freedom 
From 
Worry 
Score 

Rank 
(high 
to 
low) 

Alfie 6 8 7 10 8 5 9 5 7 5 8 3 6 11 

Brian 
7 5 10 7 7 8 10 2 8 2 8 3 9 4 

Chris 
11 1 8 9 9 3 10 2 8 2 10 2 7 8 

Dave 4 12 9 8 10 1 9 5 6 9 8 3 4 12 

Floyd 7 5 11 3 5 11 7 10 4 12 10 2 11 2 

Edward 5 11 12 1 7 8 9 5 7 5 7 8 7 7 

Graham 6 8 5 11 9 3 7 10 6 9 12 1 9 4 

Henry 6 8 12 1 8 5 9 5 6 9 7 8 10 3 

Isaac 9 3 11 3 10 1 9 5 8 2 7 8 7 7 

James 8 4 5 11 5 11 10 2 7 5 7 8 8 6 

Kyle 11 1 11 3 8 5 11 1 9 1 8 4 12 1 

Lawrence 7 5 11 3 7 8 6 12 7 5 6 12 7 7 

Table 6: Athletic coping skills inventory scores 
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Discussion 

 

Reaction times: Speed  

With reference to table 1: The highest reaction score on the CardioWall® was 105. The lowest 

score on the CardioWall® was 66. With this being such a significant difference, we 

hypothesized from this that the person with the highest score in the team will portray this 

during matches and this will result in him having faster reaction speed compared to the people 

who achieved lower reaction scores. This hypothesis was accepted. 

 

The top 3 players with the highest percentage of fast reaction times during the games 

analysed on Sportscode GameBreaker were the same players achieving the best 

CardioWall® reaction trainer test scores, following the same order. Also the player 

achieving the lowest score on the reaction trainer scored the lowest reaction speeds in the 

games analysed.  

 This provides evidence that both the tests used resulted in reliable and valid results for testing 

the same performance factor. As seen in table 5 the body language of the players with the best 

reaction scores are recorded as displaying positive body language with factors associated with 

this body language listed. 

The majority of the players achieved a higher percentage of fast reactions with positive 

transitions. This may be because winning the ball is positive and young players will prefer to 

be on the ball.  James et al (2004) state that scoring goals is the ultimate determinant of success 

and has consequently received considerable attention in notation research. You have to be in 

possession to score goals, therefore this point can account for the reasoning behind faster 

reactions with positive transitions.  

James and Edward achieved much higher percentages of fast reactions in positive transitions 

than in negative transitions when they had the highest percentage of medium and medium/slow 

reactions. This was an interesting find as by observing body language during the games James 

and Edward have showed positive body language whilst being on the ball or involved in play, 

whilst when they are away from the ball have portrayed negative body language for example 

slouching around not looking interested or alert. 
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Confidence: Personality 

With reference to table 2: Alfie had the fastest reaction scores followed by Brian. They both 

achieved high confidence scores ranking number 2 and 3. Lawrence had the lowest reaction 

scores and reported the least confident from the TSCI test. 

The purpose of conducting the Trait Robustness of Self-Confidence Inventory as well as the 

Trait sport confidence inventory was to assess confidence under pressure, testing the 

resilience of each player to be able to perform well with setbacks and additional pressures.  

Brian’s robust confidence scores in particular came out top of the rankings.  Observing 

Brian’s body language as a striker he is often chasing a lot of balls and covering a lot of 

ground; his body language was very positive. Even at times when he missed chances he 

always seemed to keep his head up and get back into possession and try again. Doing this 

allowed him to be in the right areas of the pitch in time to produce fast reaction speeds to 

changes of play during matches. Alfie also portrays positive body language always keeping 

his head up and always has good posture, he comes across as a confident player on and off 

the ball agreeing with Merola (2007) findings mentioned it the introduction. Lawrence’s 

overall confidence scores were the lowest which also correlated with his poor reaction results. 

His body language was observed as being negative with comments of head being down, 

swinging arms and lethargic.  

 

Anxiety: Personality 

In relation to table 3; Scores below 17 show a low level of anxiety. 17 to 24 is an average 

level of anxiety and 24+ high anxiety. Therefore none of the players resulted in having high 

anxiety levels from this test. Supporting Mahoney and Meyers (1989) stating that athletes that 

compete at a high level in their sport and are more skilled have lower levels of competitive 

anxiety. Although the anxiety scores aren’t of concern, Lawrence had the joint highest 

anxiety score and the lowest reaction scores.  Studies have shown that higher levels of 

anxiety before any competition can harm performance (Humara, 1999).  However Chris had 

one of the highest reaction scores and one of the highest anxiety and lowest confidence 

scores. He is one of the newest players to compete in academy level football; this may have 

something to do with these scores.  
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The person with the lowest anxiety score with a score of 11 was Kyle. He had the second to 

lowest reaction score, this result could support the theory of Craft et al (2003) of which he 

states that really low levels of anxiety can cause someone to not perform as well, alike to 

having high levels of anxiety.  The inverted U theory (Yerkes and Dodson 1908) suggests 

that performance is greatest at an intermediate level of arousal. Anything below or above this 

optimal level have negative effects on performance outcomes, with low arousal being 

referred to as not being prepared and psyched up for competition. Each individual’s peak 

performance may occur at different levels of arousal.  

 

 

 

Relating the anxiety scores to the confidence scores, it was hypothesised that low anxiety 

levels and high confidence levels would result in positive performance outcomes; Alfie had a 

high Trait sport confidence inventory score of 97 on a scale ranging from 13 being low 

confidence and 117 high confidence. He also had a reasonably high robust confidence score 

at 6.6 on the 9 point Likert scale. His anxiety score of 13 was classed as low anxiety on the 

SCAT scale. And finally his reaction scores were the fastest in the team; therefore this fits the 

hypothesis and the SPIT criteria.  However, the Athletic coping skills inventory (ACSI) 

results didn’t show any trends or patterns in terms of the scores relating to other confidence 

and anxiety scores; See appendices for all raw data.   

 

 

Figure 1: This graph shows how different players can reach their peak 

performance at different arousal levels. 

Player A Player B 
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Growth mindset and fixed mindset: Intelligence 

The majority of the players had growth mindset. Dweck (2009) stated that there are a larger 

number of successful athletes with a growth mindset. Growth mindset is known for being 

able to bounce back from setbacks; this can be related to robust confidence. However the 

mindset scores and the robust confidence scores didn’t show any trends or patterns for this.  

If conducting further research, more data could be analysed with regards to intelligence. 

 

Limitations  

As this study was planned and completed over such a short amount of time there are a 

number of limitations to consider when analysing the results. 

There were a number of players that couldn’t be included in the study because of not 

completing the necessary questionnaires or not having enough game time over the 6 week 

period. This meant only 12 players could be used for the results. To improve the reliability of 

the results the study should be completed on a larger scale - perhaps using more teams in the 

academy and over a longer time to produce much more data. 

One factor that may have affected the results is the fact that some of the observational 

methods used were subjective, which is what is normally expected from observational 

methods, however there was no definitive criteria used for assessing how fast players were 

reacting to transitions or their body language during a game. A set criteria to follow would 

make the results more consistent and accurate. 

Further, a lot of the data collected was done so in the form of questionnaires which is another 

subjective way of collecting data. There is not much that can be done with this regard as there 

is no completely accurate way to measure psychological well-being. This could still be 

improved by using more questionnaires over a larger variety of psychological factors, 

perhaps even testing the same one more than once to check for reliability. 
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Recommendations for future research 

The aim of this study was to assess whether reaction time and a number of psychological 

factors were related to each other and performance, in this case performance was assessed 

through reactions to transitions. However for this study to be furthered these parameters 

could be broadened to a range of performance factors rather than just reactions to transitions. 

This may include reacting to an array of triggers which occur in a game.  

Making the correct decision is an important aspect that wasn’t analysed during this study. 

High intelligence has been linked to reaction time by Lee and Chabris (2013). If a way of 

measuring football intelligence was developed they could be compared to each other to find a 

possible relationship between football intelligence and reaction time. 

 

Recommendations for developing the programme further 

Areas for the club to help develop a programme which can act as a comprehensive and 

reliable measurement of player development may include: 

 Develop psychology questionnaires app 

The making and distribution of the questionnaires to the players was a very time consuming 

process, having set questionnaires for each psychological test prepared for the players to 

complete would speed the process greatly. Since the majority of players have smart phones or 

tablets, developing a simple app to upload all of the questionnaires on to and store the result 

would make it more accessible to the players. Again, this would speed the process of 

collecting and processing data. 

 Develop way of testing game intelligence 

During the study we attempted to measure each player’s intelligence of the game, the results 

for this were too unreliable so they were discounted. If there was a specific questionnaire or 

test that could help to measure in-game intelligence it would allow intelligence to be analysed 

during performance. It would be easier to distribute the questionnaire via app form again to 

speed the process up. 
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 Develop way of measuring in-game reaction time  

Reaction time was also assessed during the study. As explained previously it was based on an 

observation of whether the player reacted quickly, normally or slowly to a transition in play. 

A more accurate template of measuring reaction time could be created to measure more 

reaction times for each player over a whole game. 

 Develop a pre-game objective presentation template for the team, including 

video feedback) 

Video feedback was given to the players over the course of the study; this was mainly in the 

form of a pre-game presentation. This would include the team objectives for the week as well 

as their own footage showing the objectives being completed previously or not being 

completed enough. Professional footage was also used to support the objectives. 

A set template could be developed which highlights the objectives for the team and provides 

academy and professional footage. This would speed up this process and allow presentations 

to be delivered to teams on a weekly basis. How to deliver the presentation should be an area 

of focus as there are child protection issues to consider when distributing the video footage. 

 Develop a template for 6 or 12 weekly player review presentations, giving 

feedback to each player relating to their individual targets 

This would provide detailed feedback for the player’s individual objectives using video 

footage. This delivery method would allow players to fully understand their developmental 

requirements and would suit players that learn better from individual feedback. 

 Develop post-match feedback questionnaires to asses players psychological state 

immediately after game 

Assessing player’s psychological state during a game can be difficult, they may be feeling 

totally different if they completed a questionnaire days later. Developing or adapting existing 

questionnaires to be completed immediately after a game could provide interesting results 

and is an idea that should be considered.  
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Recommendations for implementation 

 Player Recruitment 

When recruiting new players these tests could be used as part of the trialling process.  

Measuring the reaction speed of a potential new recruit would give reliable data which 

indicates a player’s ability at performing fast reaction times to triggers on the pitch. 

 Player Development 

The development of current players can be measured and evaluated using testing and re-

testing of psychological traits and reactions for each player at different stages throughout the 

season, i.e. before reviews.  Psychological feedback and interventions can be applied based 

on results with an aim of seeing improvements throughout the season.  Players that are ranked 

low in physical and psychological testing could provide evidence for coaching staff to help 

them with decisions relating to releasing/retaining players. 

 Interventions 

- Players with low confidence could be given video feedback showing good aspects of 

performance. Goal setting and perceiving that as a player you are meeting targets 

should give a player the confidence and motivation to continue.  

- Players with low anxiety levels can use imagery, self talk, powerful warm-up music. 

- Players with high anxiety levels can use relaxation methods and anxiety control. 

- Players with negative body language can use body language coaching.  Being shown 

clips of players with positive/negative body language (video feedback) may help them 

understand and change.  Players may be advised to put this into practice during 

training. 

- Each player has different strengths and weaknesses within the coping skills results. 

Interventions should be directed specifically at individual weaknesses. 

- Players with slow reactions can improve their reactions by practising on the 

CardioWall®. 

- Players with low concentration may be set performance goals rather than outcome 

goals.  These can be reviewed before training and games and evaluated afterwards. 

- Players with low scores on coachability infer that the coach would benefit from being 

advised to communicate more positively with them. 
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- Players with low scores on reactions to triggers may be coached to recognise triggers 

quickly, educated to their appropriate response, and perform repetitive practice of this 

response.  Research suggests that the more players see a trigger, understand the 

reasons for an appropriate reaction, and rehearse that repetitive action, the faster a 

player will respond.  This may help to reduce any discrepancies between fast reactions 

on the CardioWall® and fast reactions to triggers in the game.  This can be achieved 

by on-field training, but also by providing presentations and video feedback to the 

players to educate them and improve their intelligence and understanding of triggers 

and when to react to them.  Having more frequent practices on the CardioWall® 

reaction trainer may also help them improve this part of their performance.  

 

Conclusion 

The study’s hypothesis was accepted for the majority of the results.  Positive psychological 

traits of individuals result in higher performance outcomes i.e. faster reaction times.  High 

scorers on the CardioWall® also correlated with faster reaction times to transitions on 

the football pitch.  Assuming that fast reaction times to transitions is a key performance 

indicator for an individual, this research suggests that the CardioWall® may be 

extremely beneficial in objectively measuring an important aspect of their ability. 

Because of the large amount of varied factors being tested, statistical analysis wasn’t carried 

out however a recommendation for the future is that this should be carried out. Also some of 

the results are subjective; however this was the first time any psychological testing had been 

completed and with the results proving significant. This is an area needing more focus and 

attention for player development in academy football. Furthering research from Morris 

(2010) - suggesting that psychological skills training should be administered to athletes from 

a young age as well as physical training - key psychological factors needed to progress as an 

elite athlete should be defined and researched further, so that the necessary psychological 

skills training can be applied to academy players. 
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 Author’s Observations regarding the CardioWall® reaction testing equipment. 

The players found the CardioWall® very easy to use.  The results suggested that players 

learned how to use the programme very quickly, as inferred by the trends showing an 

improvement in results for each participant over their three attempts.  This may have been 

down to various aspects involved in refining technique, including mental focus/application 

and physical stance.  The experiment controlled easily for the physical ability of the players 

as it was possible for players to stand on a platform to adjust their height and to restrict the 

programme to only using the central areas of the board (therefore excluding areas of the 

board which were more difficult to reach for smaller players).  It was noticed that the 

participants adapted these techniques as they felt appropriate between their attempts. 

The users were motivated to use the equipment very easily as it was fun, interactive and 

stimulating.  It also brought about a competitive nature amongst the players who were 

motivated to achieve a score which was better than their teammates. 

In particular, the ‘Chaser’ programme required the players to react quickly to the coloured 

stimuli which did not require the users to filter out any additional information.  It was a 

simple programme to understand for the younger players and did not require endurance 

fitness which would have confounded the key factor of reaction time. 

It would also be beneficial to conduct the study over a longer period of time to evaluate a 

hypothesis that reaction times could be improved in the long term by repeated usage of the 

CardioWall®.  It would be interesting to see whether any improvement would have also 

correlated with an improvement in on-field reaction times. 

 

The CardioWall® could be incorporated into football training for a variety of reasons 

including improving cardio fitness, strength training and mental speed.  In particular, 

this equipment would help to relieve boredom associated with conventional cardio 

fitness and strength training methods, thereby increasing stimulation when 

appropriate.  This may be of particular benefit in a pre-season programme or injury 

recovery, when many athletes may report feelings of boredom and mental fatigue. 

It is felt that Notts County would benefit from monitoring the scores of all academy players 

using the CardioWall® in order to build a more complete profile for each individual, and to 

set targets for improvement. 
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Appendix 2 

Participant information sheet 

The under 14’s age group have been selected to take part in a study conducted by Sheffield 

Hallam university students. The study will involve all training and matches to be recorded 

and coded using performance analytical software ‘Sports code game breaker’. The clubs 

philosophy; SPIT (speed, personality, intelligence and technique) will be focused on when 

analysing team and player performances. 

On Tuesday the 3
rd

 of March the team will all arrive at the stadium to complete a reaction 

time test in the gymnasium, whereby they will each perform the test 3 times to calculate an 

average score. Assessing reaction times will allow us to know more about each individual’s 

awareness, speed and intelligence. Whilst half the team will be undergoing the reaction tests 

the other half will be completing the psychological questionnaires. 5 Questionnaires will be 

used to assess the psychological factors of each individual; Trait sport confidence inventory 

(TSCI). The Sport competition anxiety test (SCAT). The Trait Robustness of Self-Confidence 

Inventory (TROSCI).  Athletic coping skills inventory (ACSI), and the Intelligence theory 

questionnaire - Fixed or Growth mindset. These will be used to enable us and the coaches to 

know more about the players personalities.  

Collecting the results from both the psychological tests and the CardioWall® reaction trainer 

will allow us to make performance predictions for each individual that we will then compare 

these predictions to player performance during the matches on Sundays.  

Positive and negative transitions will be focused on during performance for this study.  

Observation methods on game breaker will be used to assess each player’s reactions to 

transitions that occur of which they are involved in. These will include the speed they react 

at. 

All data and personal information will be kept confidential within the football club and used 

solely for this study. Any publication of the research will only include pseudonyms.  Players 

will not be contacted by either internal or external bodies of the study regarding your results, 

personal information or data. 


