
METHODS

• Analysis: Two-way ANOVAs with two within-subjects factors stimulated 
region (DLPFC/PPC) and set size (2, 4, 6) regarding capacity and 
precision estimates relative to sham. Bayes factors (BF) were calculated 
to indicate the strength of evidence.

RESULTS 

INTRODUCTION
Visual working memory (VWM) performance can be selectively 
improved by increasing the quantity (capacity, the number of 
remembered items) and/or quality (precision, the resolution of 
remembered feature for each item, e.g., the orientation of a bar 
or triangle) of  VWM representations. 

Previous evidence indicates that transcranial direct current 
stimulation (tDCS) can enhance VWM performance by 
modulating brain activities in stimulated regions like dorsolateral 
prefrontal cortex (DLPFC) and posterior parietal cortex (PPC). 
However, the effects of tDCS yield inconsistent working memory 
benefits.

Recently, Wang et al. (2019) found that anodal tDCS over PPC, 
but not over DLPFC, selectively improved VWM capacity but not 
VWM precision. However, the original study has some potential 
limitations such as a small number of participants (n = 18) and 
trials (60 trials per set size), incomplete counterbalancing, and 
bars as stimuli (rather than triangles) that use only half space of 
possible angles (0–180°). These limitations could have led to 
overestimated effect sizes, carryover effects, and unreliable 
estimation of VWM performance. 

To conceptually replicate the results of  Wang et al.’s (2019) 
study and address the potential issues of their study, we 
conducted a similar experiment with a bigger sample size (N = 
48), larger number of trials (120 trials per set size), complete 
counterbalancing, and administered an orientation reproduction 
task using triangles as stimuli (thus allowing the full range of 0–
360°).
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DLPFC PPC

Sham: turned off after ~30 seconds

• tDCS setup: 15 mins at 2 mA/35 cm2 on DLPFC, PPC, and sham (DLPFC / 
PPC).

• VWM task: Orientation Reproduction Task

DISCUSSION: 
Ø Anodal PPC stimulation did not increase capacity, challenging the 

reported anodal PPC-tDCS effects on improving VWM capacity in 
Wang et al. (2019). 

Ø Further exploratory analysis indicated that this could be due to the 
possibility that anodal tDCS over PPC induced more swap errors (p < . 
001, BF = 83.89) at higher set size ( e.g., 6 triangles). 

TAKE HOME MESSAGE
Similar to Wang et al. (2019), tDCS did not affect 
precision. However, we (N = 48) failed to replicate 
original findings (n = 18) that anodal PPC 
stimulation improved VWM capacity relative to 
sham and DLPFC condition at size size 6.
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