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Lesion in area
X of brain

Disrupts cognitive 
ability Y

∴
Area X causally 

linked to 
ability Y





Transsynaptic 
induction

Transcranial Magnetic Stimulation - TMS



Virtual lesion 



Transcranial Electrical Stimulation - TES



Transcranial Electrical Stimulation - TES



Applications…? 

Berlim, M. T., Van den Eynde, F., Tovar-Perdomo, S., & Daskalakis, Z. J. (2014). Response, remission and drop-out rates following high-frequency 
repetitive transcranial magnetic stimulation (rTMS) for treating major depression: a systematic review and meta-analysis of randomized, double-
blind and sham-controlled trials. Psychological medicine, 44(2), 225-239.





“Brain boosting”



Open science to the rescue

•  Open Data
• Share raw data (anonymised; where possible)

• Reproducible Analyses
• Share analysis code/syntax; check outcome

• Pre-registration
• Specify hypotheses & analysis in advance

• “Registered Reports”
• Acceptance for publication before results are known



Silas, J., Tipple, A., & Jones, A. (2019). Event-
related alpha desynchronization in touch–
Comparing attention and perception. 
Neuroscience Letters.

Endogenous

Exogenous



Open science - pre-registration

Open data
Open materials
Hypotheses pre-registered 
Registered report – peer reviewed before data was gathered

Careful control 
 Alpha + sham + control (beta) 

Sample size estimation 
• Modelling sample size based on pilot data = 77





tACS: 
Endogenous & 

Exogenous 

tACS: 
Endogenous & 

Exogenous

tACS: 
Endogenous & 

Exogenous

> 12 hours > 12 hours

ALPHA BETA SHAM

tACS = 2mA

Silas, J., Jones, A., Yarrow, K., 

& Anderson, W. (2023). Spatial 

attention is not affected by 

alpha or beta transcranial 

alternating current stimulation: 

A registered 
report. Cortex, 164, 33-50.



Task*Cue*Stimulation interaction 
F =  .21, p = .182 ⴄP

2 = .003. 

BF10 = .047 
-> strong/moderate evidence for 
null

Silas, J., Jones, A., Yarrow, K., & Anderson, W. (2023). Spatial attention is not 

affected by alpha or beta transcranial alternating current stimulation: A registered 
report. Cortex, 164, 33-50.
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