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Transcranial alternating current stimulation (tACS) is a promising tool to support arithmetic learning, and
as theta-band activity has been linked to arithmetic processing we investigated the effects of theta-tACS on
the acquisition of arithmetic knowledge. Participants were randomly assigned to one of two groups (sham-
stimulation; n=25; 12 female or theta-tACS; n=25; 13 female) and solved five blocks of a novel arithmetic task,
consisting of procedural and fact learning problems. For procedural learning, accuracy and calculation times
were calculated. For fact learning we assessed the number of repetitions needed to learn and the power law
exponent α for calculation time changes. Stimulation was applied during blocks 2 – 4. Analyses showed an
interaction between stimulation-group and sex in the α-parameter (F(1, 45)=7.564; p=.009; ηp2=.114) whereby
only males profited from tACS (sham: M=-0.42; SD=0.11; tACS: M=-0.54; SD=0.15; p=.035). These results show
that tACS can support the acquisition and application of novel arithmetic fact knowledge, albeit the effects
seem to be sex specific.
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