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The differential learning (DL) approach, which destabilises by means of amplifying 

fluctuations for increased learning rates, has received growing interest beyond the skill 

acquisition field in sports (Schöllhorn, 2000). Previous research indicated acute effects 

possibly vary according to the kind of mediating DL (e.g. instructed or self-created) (John 

& Schöllhorn, 2018). However, little is known about training regimens including the 

combination of both mediating approaches. This study aimed to determine the effects of 

a 12-week training intervention involving instructed DL change-of-direction training 

followed by preferred self-created differential training programs on a series of physical 

tests in youth basketball players. Thirty-six under-14 to under-18 male participants 

basketball players were grouped based on their preferred motor skill (Fearnbach et al., 

2020) (cutting, n = 14; jumping, n = 13; sprinting, n = 9; Figure 1).  
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Figure 1. Motor skill preferences per group 

Participants completed one session per week of instructed DL applied to change-of-

direction (COD) training, which consisted of different change-of-directions and starts 

throughout the training program (Figure 2). In another weekly training session, 

participants completed self-created DL, which included their most preferred motor skill. 

In those training sessions, participants were instructed to perform the maximum of 

variations (without repetition) of the most preferred motor skill (Figure 2).  

 

 
Figure 2. Weekly training schedule 

Before and after the training intervention, participants completed jumping tests (counter-

movement jump (CMJ), single-leg CMJs, the modified 505 agility test (M505), straight 

sprinting tests (0–10 meters split time), and bilateral asymmetry (%ASY) in unilateral 



 

 

jumping were evaluated as well. A significant interaction effect (group x time) was 

observed on %ASY (F = 5.03, p < 0.05, ŋ2
p = 0.23). Within-group analysis showed a 

significant decrease in bilateral asymmetry for combining DL-COD plus sprinting (p < 

0.05, g = 0.84). Also, the group who performed both self-created and instructed DL-COD 

substantially improved 0-10m sprinting time (p < 0.001, g = 1.13). Combining 

instruction-based DL-COD with preferred self-created differential training yields similar 

effects on physical performance in youth basketball players. Regardless of dynamic 

similarities between their motor skill preference, training, and physical test, between-

subjects performance was similar in the post-test compared to the pre-test. 

Notwithstanding, training response in %ASY may benefit from certain motor skill 

preference profiles (see Figure 1). The present findings may encourage practitioners to 

experiment with training strategies that consider athletes' preferences. However, further 

studies, including non-preferred skills, are warranted for a clear understanding of motor 

skills preferences in differential training adaptations.  

 

Keywords: team sports; variation; movement variability; change of direction; 

adolescence  

 

References 
Fearnbach, S. N., Martin, C. K., Heymsfield, S. B., Staiano, A. E., Newton, R. L. J., Garn, A. C., 

Johannsen, N. M., Hsia, D. S., Carmichael, O. T., Ramakrishnapillai, S., Murray, K. B., 

Blundell, J. E., & Finlayson, G. (2020). Validation of the Activity Preference Assessment: 

a tool for quantifying children’s implicit preferences for sedentary and physical activities. 

The International Journal of Behavioral Nutrition and Physical Activity, 17(1), 108. 

https://doi.org/10.1186/s12966-020-01014-6 

John, A., & Schöllhorn, W. I. (2018). Acute Effects of Instructed and Self-Created Variable Rope 

Skipping on EEG Brain Activity and Heart Rate Variability. Frontiers in Behavioral 

Neuroscience, 12, 311. https://doi.org/10.3389/fnbeh.2018.00311 

Schöllhorn, W. (2000). Application of system dynamic principles to technique and strength 

training. Acta Academiae Olympiquae Estoniae, 8, 67–85. 

 


