
 

Department of Psychology 

Umeå University 

Umeå 2017 

 

 

 

 

Exploring models of time 
processing.  
Effects of training and modality, and the relationship with cognition in 

rhythmic motor tasks. 

Olympia Karampela 

Akademisk avhandling 

som med vederbörligt tillstånd av Rektor vid Umeå universitet för 
avläggande av filosofie doktorsexamen framläggs till offentligt försvar i 
Bt 102, Beteendevetarhuset,  
Fredagen, den 24 Februari, kl.10:00.  
Avhandlingen kommer att försvaras på engelska. 

Fakultetsopponent: Professor Simon Grondin,  

School of Psychology, Université Laval  

Québec, Canada. 



 

Organization Document type  Date of publication 

Umeå University  Doctoral thesis 3 February 2017 
Institutionen för Psykologi 

 
Author 
Olympia Karampela 

 
Title 

Exploring models of time processing. Effects of training and modality, and the 
relationship with cognition in rhythmic motor tasks. 

Abstract 
Timing can be defined as the ability to perceive temporal sequences and regulate timed 

behaviors. As in other animals, our ability to make accurate time estimations is crucial in 

order to accomplish several activities. Organisms can process time over a wide range of 

durations ranging from microseconds to days. In the middle of these extremes is the 

hundreds of milliseconds to seconds range which is important for many everyday 

behaviors such as speaking, walking and dancing. Yet, how this is managed remains 

poorly understood. Some central issues with regard time processing in this particular 

time range are whether timing is governed by one, or by several different mechanisms, 

possibly invoked by different effectors used to perform the timing task, as well as, if 

cognitive capacities are also included. This thesis includes three studies. Study I 

investigated the effects of short- term practice on a motor timing task. Analyses of the 

timing variability indicated that a substantial amount of learning occurred in the first 

hour of practice and declined afterwards, exhibiting no trend for further decrease across 

the remaining 60 or 210 minutes. Our results suggested that training effects influenced 

mainly motor precision and raised the question of whether motor timing training 

influenced also cognitive capacities. Study II investigated the relationship between motor 

timing and cognition. Specifically, participants had to train a sensorimotor 

synchronization task (SMS) over several days, and the question was whether this training 

would improve cognitive performance. A near transfer effect was found between motor 

timing and sustained attention, indicating a direct relationship between those two tasks. 

Study III compared the timing variability between the eyes and the hands, as a function 

of four different interval durations, in order to examine whether these systems are 

controlled by the same or different timing mechanism(s). The results showed several 

positive correlations in variability, between the eye and the finger movements, which, 

however, were significant only for the longer intervals. There were also differences in 

variability between the eye and the finger, for the different time intervals. In general, the 

pattern of results from these studies suggested that voluntary motor timing is managed 

by a partially overlapping distributed mechanisms and that these mechanisms are 

related to systems that manage cognitive processes, such as attention.  
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