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Anodal and cathodal tDCS of Wernicke’s and Broca`s areas affects 
acquisition of novel words in word-picture association task 
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Тo clarify the role of the key language areas in word acquisition, we used tDCS 
of Broca’s and Wernicke’s areas prior to a word-learning session, which 
employed auditory exposure to 10 novel words, repeated 10-times each in 
sentential context in combination with pictures of novel objects. We modulated 
stimulation polarity (anodal, cathodal, sham/placebo), stimulation site (Broca, 
Wernicke), and word-form novelty (novel stimuli, familiar control words). 
Learning outcomes were tested immediately after the learning session using 
lexical decision task and semantic word-picture matching task. Five groups 
(n=32each) of native Russian speakers (age 18–35) received 15-minutes’ 
cathodal or anodal tDCS over one of the areas or sham stimulation. Accuracies 
and reaction times were analysed using rmANOVA. 
Lexical decision task showed faster responses for all tDCS groups than sham 
for familiar words (p<0.002), but only a marginal effect for novel words 
(p<0.063). Semantic word-picture matching task showed faster responses for 
all polarities and sites than for the sham condition, for both familiar and novel 
words (p<0.001). Furthermore, in the semantic task, Broca’s area tDCS led to 
faster reactions than Wernicke’s area stimulation specifically for the new words 
(p<0.002). Reaction time for anodal stimulation was faster than for cathodal in 
Wernicke’s area for novel words (p<0.001). Our results indicate that tDCS can 
influence integration of newly-learned words into the semantic system. New 
word forms were mastered most efficiently after stimulating Broca’s area, 
highlighting its role not only in speech production but also in comprehension 
and word acquisition. 
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