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(Master-) Thesis 

Acute effects of high-intensity interval training (HIIT) on implicit 
and/or explicit motor memories 
Description 
Several factors are able to influence memory pro-
cesses linked to motor learning and motor consolida-
tion. While sleep is thought to play an important role 
in motor consolidation especially in declarative (ex-
plicit) motor memory, a high intensity exercise bout 
immediately following motor practice seems to en-
hance procedural (implicit) learning. A Task which 
can be modulated to utilize either the declarative or 
procedural motor memory is the Serial Reaction Time 
Task (SRTT). The absence of non-sleep consolida-
tion in explicit tasks is suggested to be triggered by 
changes in M1 corticospinal excitability. Critically M1 
excitability is increased with exercise and has been 
associated with improved implicit motor memory for-
mation. Therefore, this study aims at investigating 
memory consolidation, and whether HIIT performed 
immediately after motor practice differently interacts 
with the consolidation processes of a new motor task, 
that is learned either consciously (explicit memory) or 
without any awareness (implicit memory). 
 
Methods 
Serial reaction time task (SRTT), transcranial mag-
netic stimulation (TMS) to asses corticospinal excita-
bility (CSE), electrical nerve stimulation to assess 
maximal motor wave (MMAX), graded exercise test 
(GXT) to assess peak power output (PPO). 

Potential research questions 
Does a cardiovascular exercise bout affect the con-
solidation of different types of memories? It may po-
tentially enhance the consolidation of one type while 
also interfering with the other. Which role does the 
timing of the exercise bout play? 
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