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Abstract
This study examined the effects of different music tempos on employee productivity.  Music is a regularly used stimuli in the workplace, thus using music to increase employee productivity is very effective.  The hypothesis of this study was similar to the relationship shown in the Yerkes-Dodson Law (1908), that a moderate music tempo would elicit the highest productivity level compared to slow music tempo, fast music tempo, or no music at all.  The four groups of factory workers involved in the study would each be associated with a different condition of music tempo.  These workers were unaware that they were involved in an experiment and were randomly assigned to the condition of the study they would participate in based upon when they showed up for work.  Results coincide with the hypothesis that work productivity was highest with a moderate music tempo.

The Effect of Music Tempo on Employee Productivity

Employee productivity is a major concern for management because the productivity of the employees has a direct effect on the production and success of a company.  Thus, if management is able to manipulate or enhance the environment in any way to improve employee productivity, for example the implementation of music, then they will do so immediately.  Motivation is one of the more common factors to increase employee productivity and techniques for improving motivation as well as productivity have been present in numerous articles.  Specifically, increasing the arousal of the worker by using different stimuli has also been thought to increase both motivation and production.


Katzell and Thompson (1990) state that the arousal theory is one of the most used theories to increase motivation and productivity.  The arousal theory was developed from the idea that people need a certain amount of stimuli to increase their performance.  Some people have a higher stimuli threshold than others and thus require more stimuli to increase performance, but, nonetheless, everyone still needs stimuli to arouse them.  However, a more specific look at arousal and performance was examined by Yerkes and Dodson (1908).


Yerkes and Dodson (1908) wanted to test the effects of increasing stimuli on learning and motivation rates with mice.  Yerkes and Dodson (1908) constructed a box with two doors, one white and one black, and the object of the experiment was to get the mice to go through the white door.  The black door was connected to an electric current that would mildly shock the mouse if it tried to go through the black door and increase in shock strength if the mouse kept trying to go through the black door.  Yerkes and Dodson (1908) watched and timed the mice as they went through the learning process of picking the white door.  As results were recorded, it was found that as the shock increased in strength when the mice ran into the door, it would speed up the learning rate.  However, at a certain point when the shock strength was too high, the learning and motivation rate decreased.  In a graph, this would appear to be a curvilinear relationship or an inverted “U”.  The conclusion from the experiment, the Yerkes-Dodson Law (1908), is that a moderate level of arousal or stress will produce the highest learning and motivation rate. 


One possible way of creating stimuli to arouse employees at a moderate level is through the use of music.  Juslin and Vastfjall (2008) did a meta-analysis of numerous studies on music and the brain and examined the studies for reasons how music can stimulate the brain and affect emotion and behavior.  One explanation of the relationship between music and the brain was that the sounds in music provoke reflexes by the brain that result in emotional arousal.  Another explanation was that different types of music that had previously been paired with an emotion and, due to conditioning, certain music will cause an emotion time and again.  Similar to the conditioning explanation is that music will remind the person of a certain memory that happened during a song and the behavior or emotion that took place during that song will be replicated whenever that song is played again.  Based upon these multiple explanations, Juslin and Vastfjall (2008) were able to conclude that music creates stimuli that arouses people and elicits certain emotions.


There are multiple ways to increase motivation and productivity, but management is always looking for new ways to increase employee motivation and productivity.  Music is regularly used in numerous factories and other workplaces.  Therefore, if an experiment can incorporate the idea of the arousal theory and the Yerkes-Dodson Law (1908) with the stimuli produced by music, it is very likely that management can increase productivity in their workplace.  The effect of music tempo wasn’t discussed in the research by Juslin and Vastfjall (2008), so examining the effects of different levels of music tempo will be an effective variable to test for productivity levels.  

Similar to the Yerkes-Dodson Law (1908), this study’s hypothesis is that increasing the arousal, or music tempo in this experiment, will increase motivation to a certain point before the strength of the stimuli will inhibit motivation and productivity.  The independent variable is the tempo of the music being played in the room and the dependent variable is the workers productivity reaction.  The levels of the independent variable include slow tempo music, moderate tempo music, fast tempo music, and no music played at all and each level of the independent variable will have its own group of participants and working environment.  In comparison to other studies of music affecting the brain, this study has its own unique characteristics by manipulating the tempo of music.  As discussed earlier, researchers have already found how music can affect the brain biologically and emotionally, but this study will help further that research regarding how music affects behavior.  If results are consistent with the hypothesis, this study will give management another tool to increase employee productivity.
Method

Participants


Participants included four groups of fifteen employees from the company, Widgets Emporium. Participants ranged from ages 25 to 48 with 59% men and 41% women.  Companies were contacted if they would be willing to have their employees participate in an experiment that tested the effect of music tempo on productivity.  The first company to respond was picked to participate in the study.  The employee participants were unaware that they were in an experiment to help control for any confounding variables.

Design


In this blinded experiment, participants were being studied on the effects of music tempo on their productivity.  The main hypothesis was that if an employee would listen to music with a moderately paced tempo while working, then that employee would have high productivity during their work shift.  Additionally, employees that listen to music with a slow paced or fast paced tempo would have lower productivity during their work shift.  When no music was being played, participants were believed to have a productivity level between the groups that either listened to slow paced music or fast paced music.  Productivity in this experiment was based upon the number of widgets the employee was able to assemble in their work shift.  Workers had to keep track of the widgets they completed and record the number for management.

In order to control for confounding variables, random assignment was used in this experiment.  Participants were divided into four groups to each receive a different tempo of music, or no music, during their work shift.  To randomly assign groups, each participant was given a number when they got to work the morning of the experiment.  The number given to them was paired with a different part of the factory that was closed off from the other.  Three of the rooms had music playing from intercoms in the rooms and the last room didn’t have any music playing at all.  Experimenters weren’t present in the rooms so the employees didn’t feel like they were being studied.  Thus, the shift managers had to collect the records that had the number of widgets each employee completed.

Procedure

The experiment started after the workers got off their morning break because this was believed to be one of the most optimum times for working.  Employees filed back into their workrooms which already had the assigned music playing so employees could adjust to the new stimuli that the music might create.  The participants were told by their shift managers to begin work and then the employees went about assembling widgets like any other work day.  When the shift was completed, all employees had to record the number of widgets they had completed.  The shift manager in each room compiled the records and turned them into the experimenters.  The next day employees were debriefed by the experimenters that they were participants in an experiment and were given the option that their results could be taken out of the experiment.  None of the participants had any desire to have their production record be omitted from results.

Results

Table 1 includes the results of the number of widgets produced for each participant in each condition.  By taking the mean of each condition, the results then are consistent with the hypothesis that moderately pace tempo music will have the highest productivity levels, with a mean of 23.1 widgets.  Also, the slow paced tempo and fast pace tempo music conditions were considerably lower than the moderately paced tempo music condition, differing in means by 11.3 and 7.7 widgets respectively.  The condition with no music also held true to the hypothesis that the mean would fall between the means of the slow paced and fast paced music conditions.


The results of the study also hold true that the relationship of music tempo and productivity are similar to Yerkes-Dodson Law (1908) that describes the relationship between arousal or stress and motivation.  Figure 1 shows how the means of the different conditions form a rough picture of a curvilinear relationship.  Music tempo can only increase to a certain point before it doesn’t help increase the level of productivity.

Ethical Considerations

The one ethical concern in this study involves deception.  In order to have fair, accurate results without any tampering by the participants, deception will need to be used.  The participants will have been deceived in this study because they do not know they are participating in an experiment.  This deception allows the employee to think that they are working in normal conditions.  This deception will be continued until the day after the experiment when the experimenters explain the procedures to the participants and debrief them of the deception involved in the experiment.  After being debriefed, the participants will have the option of removing themselves and their results from the experiment.  If they agree to have their anonymous results be used for our study, then we will have them sign a consent form.  
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Table 1

Number of Widgets Produced for Each Participant in Varying Music Tempo Conditions
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Figure 1: Average number of widgets produced in each music tempo condition.
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