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› Talent selection and development

› Psychological momentum 

› Resilience
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› What is excellent performance?
› Prevailing approaches to understand its development 

› Properties of excellent performance and its development

› Understanding excellent performance development
▪ A dynamic network model
▪ The use of computer simulation

› Future directions 

Outline
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› Talent: Potential or capacity to excel in a particular domain that 
requires special skills and training

› Talent development: Process through which potential turns into 
manifest (excellent) abilities 

› Excellent performance: Repeated demonstrations of superior 
performance, observed in achievements

Talent and Excellence1,2
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1 Den Hartigh, Hill, & Van Geert (Complexity, 2018)
2 Simonton (Psychol. Rev., 1999)
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› Reaching true expertise is rare1

Talent and Expertise
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1 Den Hartigh, Van Dijk, Steenbeek, & Van Geert (Front. Psychol., 2016)
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› Some popular thoughts
▪ Talent is in the genes
▪ You need to practice 10,000 hours / ten year rule

Explanations for excellent performance
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Explanations for excellent performance

Williams & Franks, 1998 Elferink-Gemser et al., 2004

Ericsson & Lehmann, 1999
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But how does excellence develop?
› What research and reality show…1-4

▪ Excellence develops in different ways

1 Den Hartigh, Van Dijk, Steenbeek, & Van Geert (Front. Psychol., 2016)
2 Phillips, Davids, Renshaw, & Portus (Sports Med., 2010)
3 Abbott, Button, Pepping, & Collins (Nonlinear Dyn. Psychol. Life Sci., 2005)
4 Gulbin, Weissensteiner, Oldenziel, & Gagné (Eur. J. Sport Sci., 2013)
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But how does excellence develop?
› What research and reality show…1-4

▪ Excellence develops in different ways

1 Den Hartigh, Van Dijk, Steenbeek, & Van Geert (Front. Psychol., 2016)
2 Phillips, Davids, Renshaw, & Portus (Sports Med., 2010)
3 Abbott, Button, Pepping, & Collins (Nonlinear Dyn. Psychol. Life Sci., 2005)
4 Gulbin, Weissensteiner, Oldenziel, & Gagné (Eur. J. Sport Sci., 2013)
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But how does excellence develop?
› What research and reality show…1-4

▪ Excellence develops in different ways
▪ Dynamic and multidimensional process

▪ Early indicators of later excellence 
are unreliable

1 Den Hartigh, Van Dijk, Steenbeek, & Van Geert (Front. Psychol., 2016)
2 Phillips, Davids, Renshaw, & Portus (Sports Med., 2010)
3 Abbott, Button, Pepping, & Collins (Nonlinear Dyn. Psychol. Life Sci., 2005)
4 Gulbin, Weissensteiner, Oldenziel, & Gagné (Eur. J. Sport Sci., 2013)
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A theoretical model of excellence
› Account for:

▪ Dynamics and multidimensionality

▪ Various developmental trajectories

▪ Lack of early indicators

▪ Highly right skewed distribution of excellent performance
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Dynamic network model

› Coupled logistic growth equations1,2

Ability

change

Fixed

resources

Variable

resources

1 Den Hartigh, Van Dijk, Steenbeek, H. W., & Van Geert (Front. Psychol ,2016).
2 Van Geert (Psychol. Rev., 1991)
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Dynamic network model simulations
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Dynamic network model simulations

› A dynamic network model of talent development1-3

1 Den Hartigh, Hill, & Van Geert (Complexity, 2018).
2 Den Hartigh, Van Dijk, Steenbeek, H. W., & Van Geert (Front. Psychol ,2016).
3 Zwerwer & Den Hartigh (Nonlinear Dyn. Psychol. Life Sci., 2022).
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Individual trajectories

› Different forms
› Changing underlying factors
› Early indicators of later excellence are often absent (n = 1,000)
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Excellent performance achievements

› Distributions of excellent performance1,2

1 Den Hartigh, Van Dijk, Steenbeek, & Van Geert (Front. Psychol., 2016) 
2 Den Hartigh, Hill, & Van Geert (Complexity, 2018)
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› Distributions of excellent performance1

Excellent performance achievements

1 Den Hartigh, Hill, & Van Geert (Complexity, 2018)
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Excellent performance achievements

› Distributions of excellent performance1-3

p(Pt) = φLt . 

p(Pt) = 0.002Lt 

1 Den Hartigh, Hill, & Van Geert (Complexity, 2018).
2 Den Hartigh, Van Dijk, Steenbeek, H. W., & Van Geert (Front. Psychol ,2016).
3 Zwerwer & Den Hartigh (Nonlinear Dyn. Psychol. Life Sci., 2022).
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Excellent performance achievements

› Distributions of excellent performance (until 16-02-2017)1

1 Den Hartigh, Hill, & Van Geert (Complexity, 2018)
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Model Predictions

› Distribution of female Grand Slam victories1

y = -3.26x + 7.09
R² = 0.89
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y = -3.25x + 7.04
R² = 0.94
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1 Den Hartigh, Hill, & Van Geert (Complexity, 2018)
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Model Predictions of Sport Performance

› Distribution of major titles in golf
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Limitations?

› “I know of no formal model that is this comprehensive and 
precise.” (Simonton, reviewer 2)

› “with four parameters I can fit an elephant, and with five I can 
make him wiggle his trunk”
▪ No additive model fitted with the data
▪ Dynamic network model universally applies across sports

1 Den Hartigh, Van Dijk, Steenbeek, & Van Geert (Front. Psychol., 2016)
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Conclusion

› Dynamic network model of excellence in sports:
▪ Accounts for complex dynamic nature

▪ And explains typical properties
- Individual developmental patterns
- Changing underlying constituents
- Various forms (e.g., linear, stepwise…)
- A lack of early indicators
- Distributions of Performance output 

1 Den Hartigh, Hill, & Van Geert (Complexity, 2018).
2 Den Hartigh, Van Dijk, Steenbeek, H. W., & Van Geert (Front. Psychol ,2016).
3 Zwerwer & Den Hartigh (Nonlinear Dyn. Psychol. Life Sci., 2022).
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Conclusion

› How to proceed in the field?
▪ Try to get a grip on the complex dynamics
(which is difficult)
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Conclusion

› How to proceed in the field?

▪ Self-efficacy
▪ Motivation
▪ Mood
▪ Recovery

▪ Load
▪ Enjoyment
▪ Performance
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How to proceed

› Current analyses
▪ Time-varying VAR models (linear)
▪ Multiplex recurrence networks
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