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Abstract. This study is intended as an investigation of relationship between 
task-switching and time pressure. Task-switching means switching attention 
from one task to another task. There are two sub-categories: task-switching 
which is involuntary task-switching, switching task caused by external stimu-
lus, and voluntary task-switching, switching task caused by internal motivation. 
To investigate whether time pressure makes people do task-switching more  
frequently and perform task better or not, an experiment was executed. The ex-
istence of stopwatch was set as independent variable. The number of task-
switching and result of task performance were set as dependent variables. After 
the experiment, a survey was taken by participants to examine their evaluation 
on experiment, time pressure, and preference of task-switching. As a result, 
task-switching occurred more frequently in timer condition when participants 
were not interested in tasks. Moreover, participants performed tasks better in 
timer condition when the difficulty level of task was high. These results lead to 
the conclusion that effect of time pressure varies according to interest in tasks 
and level of difficulty. 
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1 Introduction 

People occasionally switch tasks quickly from one task to another or perform more 
than two tasks at the same time. According to study of Mark, Gonzalez and Harris 
(2005), every 11 minutes, people switched from one task to another because they 
were influenced by various disturbances from external environment. Simultaneously 
executing more than two tasks is called multitasking. Multitasking requires shifting 
attention from one task to another or performing more than two tasks very quickly 
one after another. Multitasking, executing many works at the same time seems to be 
saving time. However, compared to performing one task continually, changing atten-
tion from one task to another diminishes task performance (Jersild, 1927), which is 
called switching cost. Switching cost gets bigger and ability of task performance was 
impoverished as assignment got more difficult and complex (Rubinstein, Meyer, & 
Evans, 2001). The reason why switching cost comes into force is that multitasking 
asks people to switch attention quickly one task to another (Hallowell, 2007).  
Thus, inefficient result is caused because attention is dispersed in task-switching 
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process. To measure multitasking behaviors and switching cost, task-switching test is 
usually used (Pashler, 2000). Switching cost can be measured by comparing how 
much time different groups consumes when they perform tasks. 

1.1 Multitasking and Voluntary Task-switching 

Even though task-switching does cause switching cost, it does not always give rise to 
"loss". There might be benefits from task-switching process. When categorizing types 
of multitasking, multitasking can be occurred when one is enforced to do multitasking 
due to external disruption. This type of multitasking can be triggered by external noti-
fication and external stimulus from environment. In this circumstance, external dis-
turbance causes multitasking. The 40 percent of multitasking is occurred involuntarily 
(Czerwinski, 2004). On the other hands, volitional multitasking is occurred when one 
deliberately exchanges messages with friends, searches news, and checks email at the 
same time. It can be occurred by voluntary thinking with no external disturbance. In 
this case, internal disturbance causes multitasking (Gonzalez & Mark, 2004; Mark, 
Gonzalez, & Harris, 2005). In other words, one can change task by one’s will.  

Different from many former studies that are focused on decrease in task perfor-
mance of involuntary task-switching, recent studies give attention to positive effects 
of voluntary task-switching. In Lee’s article (2013), when people with high multitask-
ing preference voluntarily switched task, they carried out better task performance than 
those who did not switch task. In this way, despite the same multitasking tasks are 
performed, if multitasking is volitional, allocating more attention to specific task can 
derive more effective task-switching behavior and better performance. 

Adler and Benbunan-Fich (2013) categorize reasons that cause task-switching into 
positive reasons and negative reasons. In a circumstance associated with negative 
reasons, multitasking is occurred because a task is too difficult to solve and causes 
frustration and exhaustion. In a circumstance associated with positive reasons, multi-
tasking is occurred at the time one reconstructs task for better performance or ex-
plores new tasks. Also, a group that performs multitasking caused by negative reasons 
executes more task-switching and has lower task performance than a group that does 
multitasking caused by positive reasons. It shows that even people switch tasks volun-
tarily, aspects of task-switching and level of task performance vary according to cause 
of induction of multitasking. 

1.2 Multitasking and Time Pressure 

According to article of Classens (2010), the facts that affect task performance are 
urgency and importance of task. People prioritize their tasks based on these facts. 
Urgency of task means how much time remains until deadline. Importance of task 
correlates with a cost that occurred when task is not accomplished by deadline. Both 
facts are related to time so that the time is the important element in task performance. 
A mental state, perceiving lack of time, is called time pressure (Ackerman & Gross, 
2003; Gunthorpe & Lyons, 2004). In study of Adler and Benbunan-Fich, effect on 
task-switching varies according to characteristics of cause of induction. In this paper, 
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time pressure can be treated as another key ingredient of cause of induction. Thus, 
experiment is executed to explain how time pressure effects on task-switching. More 
voluntary task-switching behavior is anticipated when people perceive lack of time or 
have too many tasks to fulfill. Moreover, in study of Ackerman (2003), a group of 
students that feel more time pressure and have less free time got better grades and 
predicted future success better than a group of students that feel less time pressure. 
Therefore, when people perform tasks, better results are expected in high time pres-
sure condition. 

2 Research Method 

In order to investigate time pressure makes people to do more voluntary task-
switching and fulfill their task better, level of time pressure was considered as inde-
pendent variable. There was a digital stopwatch next to computer in high time pres-
sure condition, while there was no watch in low time pressure condition. Dependent 
variables were both number of task-switching and result of task performing. Modera-
tor variables were degree of level of difficulty and interest of tasks. Undergraduate 
students who take psychology as major or electives (27 males, 23 females, mean age 
= 22.7) participated in the experiment. All participants were fluent in Korean and they 
got credits as rewards. 50 participants were randomly allocated to experimental group 
and control group. Participants were asked to accomplish three tasks in 20 minutes 
and their task-switching numbers were counted by a Visual Studio 2010 program. The 
three tasks were composed of tabs which made participants free to move one task to 
another. Participants performed three tasks in 20 minutes and they were asked to deli-
berately execute all tasks. Three tasks were numerical reasoning problems, Sudoku 
problems, and wordsearch problems. Participants performed tasks by using number 
keys of keyboard and mouse. An example of numerical reasoning problems is shown 
in Figure 1.  

 

Fig. 1. Numerical reasoning task (One of three tasks in experiment)  
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