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Abstract

This study investigated the effect of music on subject’s performance on a concurrent task. Five types of music (based on arousal level) were used. Subjects completed 5 rounds of Tetris each with a different type of music selected at random. The subject’s familiarity and activation levels were measured and the results were analyzed to determine any correlation to reaction/movement times and task performance. Results indicated a strong correlation between familiarity and arousal level of the music to task performance with a high familiarity and arousal leading to low performance. There was little correlation between familiarity and reaction/movement times, but a moderately high correlation to the arousal level.


The Influence of Music in Video Games
Music is an important element in the creation of video games. Much time and money is spent in developing an excellent soundtrack to match the story and mood of any good game. Many studies have been done on the influence of music on mood, but very few on its effect on reaction times. 
North and Hargreaves (1999) investigated the effects of the nature of music and a concurrent task on measures of task performance and musical preference. Their results supported the idea that music and a concurrent task compete for a limited processing resource and that liking of the music is positively related to task performance. 
This study focuses on the effects of music and a concurrent task (playing the falling block game Tetris), measuring performance and reaction/movement speeds (the time it takes between each key-press for each piece) during relatively arousing or non-arousing music. Subjects are asked to complete 5 rounds of Tetris in a 5(type of music) independent subjects design. The four dependent variables are the subject’s scores at the end of each round, their reaction times (key strokes were logged during the experiment), how familiar they were with the music, and how arousing they found it. If music and playing a concurrent task draw upon the same cognitive resource then this leads to the hypothesis that high arousal music should lead to decreased performance and slower reaction times. 
Method

Participants
18 subjects (9 male, 9 female). All subjects were between 18 and 21 years of age, participating as a course requirement for their first year psychology course or as volunteers from other cognitive science courses. In response to a self-assessment measure, subjects stated whether they were familiar with the game Tetris.
Apparatus
Each trial was completed on a standard desktop computer with a surround sound speaker system. Five pieces of music were prepared for this study. The first piece consisted of the three original Tetris songs. The second piece was a slow tempo in a minor key. The third piece had a very fast tempo in a minor key. The fourth piece was in a major key and neither fast nor slow. The fifth piece was a jazz compilation resembling random noise. Heart rate was measured using a LabLinc V system, Model: V15-17, Coulbourn Instruments, L.L.C, PA. 
Design

A 5(high activation vs. low activation) independent subjects design was employed. All sessions were carried out by a male experimenter. The presentation order of the music was randomized.
Procedure

On entering the room, the participants were seated on a chair while the experimenter stated the purpose of the experiment: ‘The purpose of this experiment is to measure the effect of music on video games. You will be playing 5 rounds of Tetris. Each round will last 4 minutes. Before and after each round, your heart rate will be measured. After each round, you will answer a group of two questions on this sheet. Just so you know, the cuff tends to get a little tight. You can leave at any time for any reason.’
The blood pressure cuff would be attached to the subjects arm and as the first heart sample was taken, instructions for play were given: ‘The keys for the game are as follows: Left and right to move the piece left and right. Up to rotate to the piece. Down to move it down, and spacebar to drop it to the bottom.’ The appropriate keys would also be pointed to on the keyboard.

After the first heart rate sample was taken, the experimenter would say, ‘You can take off the cuff now,’ and take the cuff from the subject. The experimenter would then start the first round. While the subject was playing, the experimenter would record the heart rate and release excess air from the blood pressure cuff. At the end of the round, the subject’s heart rate would be taken again. Then the subject would fill out two questions on a 9 point scale: ‘How did you feel during this round of play’ 9=Calm/Sleepy, 1=Energetic/Excited and ‘How familiar were you with the background music this round’ 9=Not very familiar, 1=Very much so.
This would be repeated for the next 4 rounds. At the end of the 5 rounds, after taking the heart rate and the post-round questions being answered, the experimenter would say: ‘If you would just fill out the last question on the sheet, that will be all.’ The subject would then fill out a question on a 9 point scale: ‘How experienced are you with Tetris’ 9= This is my first time playing, 1=All the time. The experimenter would then say ‘Thank you,’ and conclude the experiment.
Results

Treatment check

A 5(music activation level) ANOVA was carried out on the subjects ratings of how arousing they found the music. This was also done on the means of their heart rate data to test activation levels. There was a significant result for the self assessment mechanism. (F = 3.125, d.f. = 4, 85, p < .02) which showed that high activation music was rated as more arousing than low activation music (means = 5.22, 5.61, 5.94, 6.00, 4.22). The heart rate data was not to be statistically significant. (F = 0.2972, d.f. = 4, 85, p  = 0.8).
Familiarity with music

A 5(music activation level) ANOVA was carried out on the means of subjects’ ratings of how familiar they found the music. This produced significant main effects (F = 5.221, d.f. = 4, 85, p < .01).
Relationship between familiarity with music and task performance


A product-moment correlation was calculated to test the relationship between subjects’ familiarity of the music and their mean scores. The result of this was r = 0.5. The same was done for familiarity of music and their mean reaction times. The result of this was r = -0.6.
Relationship between task activation level and task performance

A product-moment correlation was calculated to test the relationship between subjects’ activation level and their mean scores. The result of this was r = 0.6. The same was done for activation level and their mean reaction times. The result of this was r = -0.3.
Discussion

Figure 1. shows that on average, scores were higher as the familiarity of the song went lower. The erroneous data point in figure one correlates to the low point in figure 2. Which leads to the point that on average, scores were higher as the arousal level was lowered. The results match up with North and Hargreave’s findings that music and a concurrent task would compete for cognitive space, and that this affects subsequent performance. Because more cognitive space was required to process the higher arousal music, less was focused on the task. Similarly, the results indicate that music with high familiarity to the subject also retarded the amount of cognitive space they were able to focus on the task.
The numbers listed above each bar represent the music sample number.
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The drops in data points in figures one and two are when there are crossovers between high familiarity and high activation. This suggests (and the results support) that a combination of  high activation and familiarity levels lead to low scores due to the use of more cognitive processes.

The product-moment results suggest that there is a strong correlation between both the familiarity of music and the activation levels on their mean scores. This would indicate that the more familiar music is - the more cognitive space is taken up by at as a person follows along with it in their head; Whereas with a less familiar piece, they tend to focus more on the task and ignore the music. Also the higher the activation level of music is the worse their performance. This would explain why the first music selection (Tetris main music) had the lowest scores with the highest familiarity rating and a moderately high activation level. 

On the other hand, only the activation level seemed to have a strong correlation on their average reaction/movement time. This suggests that the increased cognitive space taken up lowers their ability to decide which movement to make next. There was a very weak correlation with music familiarity there.
Concluding, this research has found that listening to music has an effect on performing a concurrent task (including video games). There are correlations to be found in high arousal and familiarity levels of music with performance of a given task. 
In this study the music was chosen with the theory that fast paced, instrumentally heavy songs would have a higher activation than lower tempo songs with light instrumentals. One flaw in these results is that the music arousal levels appeared to be too close together. This indicated that another research to determine arousal levels for music should be done in order to get more accurate results.
 Having more well defined arousal levels would have eased the data analysis. Future research might attempt to refine this study by doing a comprehensive examination on genres or music and their affects on different age groups while performing a simple task.
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