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• A very brief intro to me

•What is cognitive psychology?

•Why is it relevant to sport? ~50 mins

• Focusing the ‘cognitive lens’

----------------10 min break----------------------------------------------------

•How can we train cognition in sport? ~30 mins

•Discussion/Q&A ~30 mins

Session Outline



Discussion / Q&A

Any questions for me?

My questions for you:

1. What perceptual-cognitive skills are crucial in motorsport + why?

2. Are these currently assessed? If yes, how?

3. Are these currently trained? If yes, how?

4. Do you embed perception-cognition-action in your current coaching? How?

5. What would you like to know about perceptual-cognitive skills in the future?



Mastery experiences

Vicarious experiences

Verbal persuasion 

Imaginal experiences

Physiological states 

Emotional states 

Efficacy 
expectations

My Background as a Psychologist



“Cognition” (from “cognoscere” - to know) refers to the activity or process 
of knowing or seeking knowledge

The term cognition broadly captures a variety of mental processes such as 
imagery, perception, memory, language. 

What is meant by the term Cognition?



Cognitive psychology - the scientific study of how the human mind works in 
seeking, storing and using knowledge

This is focused on mental processes, putting them at the centre of how we 
act based on prior knowledge

What is Cognitive Psychology?

Think

Perceive

RememberLearn

Information 
Processing

Sternberg et al. (2012)



Cognitive Processing in Drivers 



Grounded Cognition

Pezzulo et al. (2013)



Cognitive Psychology in Sport

Expert athletes have superior abilities:
•Biomechanical

•Physiological

•Perceptual

•Cognitive

•Psychological (Ericsson & Lehman, 1996; Williams, 2002)

Ericsson (2003): ‘researchers, practitioners and athletes can contribute and 
benefit from a deeper understanding of the mechanisms that mediate expert 
performance and how performance can be best and most effectively improved’



Campbell et al. (2018)



Perceptual-Cognitive Expertise

Do expert athletes 
have better 
fundamental 
cognitive processing 
capacity compared 
to non-athletes?



Well-established evidence base supporting the contribution of 
perceptual-cognitive processes to the development of sport expertise

Expert athletes perform better than non-experts on sport-specific 
perceptual-cognitive tests of: 

• Memory for sport-specific environmental information (working memory)

• Attention and attentional allocation (attentional control)

• Perception or information pick-up (visual behaviors)

• Anticipation and decision-making skills

Perceptual-Cognitive Expertise

(Baker & Farrow, 2015; Mann et al., 2007)



Working Memory

Working memory is defined as “the cognitive mechanisms capable of retaining a 
small amount of information in an active state for use in ongoing tasks” 

(Baddeley, 2007)

Working Memory Capacity refers to “the capacity to selectively maintain and 
manipulate goal-relevant information without getting distracted by irrelevant 
information over short intervals”



Working Memory

(Furley & Memmert, 2010)



An athlete’s ability to control their attention is a crucial differentiating 
factor between successful & less successful performance

Attentional Control

(Moran, 2004)

Concentration:  Deliberate decision to invest mental 
effort in things deemed important in a given moment

Selectivity of perception: Ability to attend to a 
particular source of information while ignoring 
distractions

Divided attention: Ability to coordinate two or more 
actions at the same time



(Eysenck et al., 2007)

Attentional Control Theory

(Harris et al., 2019)



Testing Attentional Control Theory

• High-WMC individuals have better top-down attentional control (Engle & Kane, 2004)

• Low-WMC individuals more susceptible to distraction/interference (De Jong et al., 1999)

• High anxiety impairs inhibition function of WM (Ansari & Derakshan, 2010)

• Increased attention to task-irrelevant stimuli (Miyake et al., 2000)

Aimed to test this using a low vs high pressure visuomotor task



Testing Attentional Control Theory



Testing Attentional Control Theory



Vision <> Movement



Visual Behaviors in Sport

Vater et al. (2020)Valenko et al. (2020)



Skilled Anticipation

The ability to anticipate what will happen 
next is critical to performance in sport

Anticipation is based on interactions 
between three perceptual-cognitive skills

These interactions vary based on the:

• Athlete (e.g., emotional, cognitive, and 
motor abilities) 

• Task (e.g., situation, context)

• Environment (e.g., lighting, weather)
(Williams & Jackson, 2019)



Skilled Anticipation



Expert Goalkeepers

• More accurate PK prediction

• Response initiated closer to 
football contact of PK taker

• Fewer corrective joystick 
movements

• Fewer fixations of longer 
duration to fewer areas of 
the display (visual efficiency)

Skilled Anticipation



Expert Goalkeepers
More time fixated on ball and non-kicking leg (early), kicking leg (mid), 
and head (mid-late). Unclassified represents use of gaze pivoting.

Skilled Anticipation



• Decision-making refers to “the process 

of making a choice from a set of 

options, with the consequences of that 

choice being crucial”
(Bar-Eli et al., 2011)

• Decision-making ability based on use of 

situational information + knowledge

possessed about situation
(Willams & Ford, 2013) 

Decision-Making



10 minute break



Perceptual-cognitive training can enhance perceptual-skill 
and result in on-field performance improvements

Training Perceptual-Cognitive Skills

(Hopwood et al., 2011)

Benefits may not transfer if perception-cognition-action uncoupled

Wide variety of training and evaluation approaches questions efficacy



Training Perceptual-Cognitive Skills

• Visual Occlusion: Predicting the action of another based on limited information. Typically 
video-based. 

• Virtual Reality: Simulators and VR can be used to practice sport skills by representing the 
competitive environment (perception) and involvement skill execution (action)

• 3D Multiple Object Tracking: Visual displays of objects can be used to train visual 
tracking skills, focus attention, and “prime the brain” prior to competition.



Training Perceptual-Cognitive Skills

• Cognitive training (CT) aims to develop a range of perceptual-
cognitive skills through targeted training of core cognitive functions

• Most CT is domain general, making assumptions about transfer to a 
range of real-world sporting tasks. 

• Unclear if CT transfers accurately to the targeted perceptual-
cognitive skills in sport



 WM

 Sport transfer

 WM, ATT, PS, EFs

 Sport transfer

 WM, PS, STM

 Sport transfer

 Near or Sport transfer

 WM, ATT, INH

 Sport transfer

 Near or Sport transfer

 Near or Sport transfer



The most frequently used approach has been to:

1. Simulate performance environment using video

2. Provide instruction as to the important sources of information

3. Practice with feedback in relation to performance on the task

The videos can be temporally, spatially, or biologically occluded to manipulate 
constraints when training anticipation

Training Anticipation



Training Anticipation



Training Decision-Making

VR preserves the perception/action 
loop that is normally experienced 
when we navigate through a real 
environment

Can be used to setup scenarios that 
require different gradients of 
decision-making as per competition



A Role for Action Simulation?

https://www.formula1.com/en/latest/article.the-carlos-sainz-column-germany-hungary-2019.3U8yVUQC2E9Xhf4rRtpwks.html
https://www.sciencedirect.com/science/article/pii/S0149763417309284?via%3Dihub


Key perceptual-cognitive 
processes

(possible) training 
methods

Working memory Cognitive training devices

Attentional control Pressure manipulations/ 
inoculation training

Visual behaviors Visual occlusion/eye-
movement training

Anticipation Video occlusion paradigms

Decision-making Virtual reality

To Conclude…
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Discussion / Q&A

Any questions for me?

My questions for you:

1. What perceptual-cognitive skills are crucial in motorsport + why?

2. Are these currently assessed? If yes, how?

3. Are these currently trained? If yes, how?

4. Do you embed perception-cognition-action in your current coaching? How?

5. What would you like to know about perceptual-cognitive skills in the future?


