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Research Report:
Following on from assessment point 001, students are required to undertake a piece of experimental research. Students are required to develop a method to answer a specific research question in the field of Sports Science or Sports Therapy. Using the developed method, students are required to collect and analyse data and accept/reject specific hypotheses. Students will then discuss their findings in the context of the existing literature and highlight any resulting practical applications. 
The format required for this report is explicitly detailed below:
1. Abstract (300 word maximum) 
2. Introduction (with literature review)
a. Research aims (hypotheses)
3. Method
a. Participants
b. Design
c. Protocol
d. Data analysis 
4. Results 
5. Discussion (including limitations & practical applications)
6. Conclusion 
7. Reference list (maximum 30 references) 
Students are recommended to read examples of experimental research reports in the Journal of Sports Sciences or the Journal of Orthopaedic and Sports Physical Therapy. 

For further guidance on the required content for this report students are directed to the BSc (Hons) Sports Therapy Survival Manual available on the moodle pages. 

SUBMISSION DETAILS:    

A copy of your research report should be submitted via TURNITIN on your moodle pages NO LATER than 3pm on Friday 8th May 2020. 
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Abstract

Music is used as an ergogenic aid in sport, but there is little evidence of its effectiveness during athletic/sporting events. In order to determine the effectiveness of music on a cycling trial, 9 participants completed a 3-minute maximal cycling trial twice, once with music and repeated without (with a self-selection of music with a minimum of 120 bpm). There was no significant differences in heart rate, ratings of perceived exertion, power and distance. It is concluded that during exercise at competitive intensity, there is no impact of music on performance during a cycling trial but more strict control variables would need to be set if this was to be repeated, with also a larger sample size.






























[bookmark: _GoBack]Introduction 
Music is becoming increasingly more popular alongside training and sports performances  (Van Dyck and Leman, 2016). As it is seen to have many ergogenic effects to assist individuals to attain goals and regulate motion during exercise (Kumar and Hande, 2019). Music is used while exercising as it can often distract the athlete of fatigue sensations, by having something to listen to/distract the mind from the activity that’s occurring, music can almost delay fatigue to a point because the mind isn’t thinking about the current activity (Richard et al., 2017).  Music can also provide neuromuscular relaxation and flow, which improves motor coordination through pacing different joints and muscle movements, and by also providing an increase in mental arousal (Mythili and Sudha, 2017).  

Research has been conducted in regard to the effects of music on performances where several studies have utilised music to enhance an individual’s psychological state. One study conducted by Lane et al., (2011) which looked at the effects of asynchronous music which is music played in the background without any conscious effort to see if the subject’s movements in time with the music tempo. There was a significant difference when utilising music in the background compared to no music (Lane et al., 2011). Likewise, another study examined the effect of music on performing various tasks, where it was shown that up-tempo music has enhancing effects on performance while slow tempo music had detrimental or relaxing effects (Karageorghis and Priest, 2012). Whereas, in contrast Nakamura et al., (2010) failed to support the claim that fast paced music enhances physiological and psychological responses to performance as it was reported that slow music increased treadmill endurance in comparison to control conditions.

In sport where athletes are frequently very closely matched in ability, music has the potential to prompt a small but significant effect on the performance (Waterhouse et al., 2010). Especially in training as music provides an ideal accompaniment, Karageorphis and Priest (2008) states that music can influence preparation and competitive performances in five key ways; dissociation, arousal regulation, synchronisation and development of motor skills (Waterhouse et al., 2010). Effective dissociation can increase a positive mood state, altering attention so the mind isn’t thinking about fatigue, positive moods such as happiness become heightened, while negative aspects like anger are lowered (Bishop et al., 2007). But music is only noticed to have these affects when the intensity isn’t too much as the fatigue perceptions will override the music as the blood lactate and respiration rate will be increased (Laukka and Quick, 2013).     
 The aim of the study was to examine the effects of music on a 3-minute maximal cycling trial. Performing the trial once with music and repeated without (randomly assigned) measuring heart rate, rating of perceived exertion (RPE), power and distance. The hypothesis is that music will increase these four variables giving an overall greater performance compared with completion without music. It is also hypothesized that there will be a significant difference in these four variables compared to performing the trial without music. Results were expected to demonstrate that music exposure leads to positive effect on performance. 


Method
Participants 
The study recruited 9 individuals (age 27.6± 7.05 years; height 172.6± 6.77cm; mass 74.3± 5.50kg). This study was open to any gender using a convenient sampling method with an inclusion criteria; aged 18 or over, have used the watt bike before and strictly no dietary stimulus such as energy drinks or caffeine prior to the performance. These control variables were set to ensure there was a fair representation to meet the proposal. All subjects shouldn’t take part in strenuous or maximal exercise 24 hours before the performance, ensuring the second performance is repeated around the same time of day to ensure energy levels and food intake were similar. All subjects were randomly assigned into doing first with or without music. Also, subjects must have correct clothing in order to proceed with the performance. Once ethical approval was given a formal email was set out to potential subjects. Participants volunteered to take part by responding to the email, followed by a consultation which was organised to complete informed consent and participation forms. 

Instrumentation 
Each participant used  a WPC model B Watt bike, serial number 25013422 for the 3-minute cycle. The Watt bike measured power and distance. A polar heart rate monitor was used to measure heart rate, the monitor was connected to a watch (which was hidden so the participant couldn’t see the heart rate). Anthropometric data was collected using calibrated Seca 875 scales, manufactured in Hamburg and a stadiometer. RPE was measured on a scale of 1-10 which was measured verbally and noted down after the trial. 

Design
The study conducted was a one group randomised intervention, each participant cycled maximally for 3 minutes on a watt bike, once with music, repeated without. Testing days were repeated a minimum of 48 hours after each other, the subjects randomly assigned into doing with or without music first. Measurements were taken on two separate occasions within 2 weeks.  

Protocol 
The study took place within the UWTSD lab. Providing the subjects adhered to the control variables put in place, the warm up commenced consisting of 2 minutes of cycling at 50% estimated maximum heart rate (220-age), 2 minutes at 60% estimated maximum heart rate and 1 minute at 70% max heart rate, followed by some dynamic stretches. The same warmup was completed when the athlete had music and didn’t. Each testing day consisted of a 3-minute maximal cycling trial, recording heart rate, rating of perceived exertion (RPE), distance and power (with the watt bike screen covered so the subject couldn’t see the data). One trial was completed with music (>120bpm) and the other without. On testing days verbal encouragement was given for the subjects to work maximally throughout.    

Data Analysis 
A paired samples t-test was conducted, there was four independent variable heart rate, RPE, power and distance. The dependent variables were continuous, the independent variables had two levels, with and without music. 

Results 
A paired samples t-test was conducted to evaluate the impact of music on RPE during a 3-minute maximal cycling trial. There was no significant difference ( sig 2 = 0.594) observed between music (M = 8.2222, SD = .044096) and no music [M = 8.3333, SD = 0.5000, t = -.555, P>0.05].
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Figure 1: Box plot to show RPE results during 3-minute maximal cycling trail  

A paired samples t-test was conducted to evaluate the impact of music on HR when undertaking a maximal 3-minute cycling trial. There was no significant difference (sig 2= .960) observed between music (M = 146.00, SD= 8.63134) and no music [M= 146.222, SD = 9.78235, t = - 0.51, P>0.05]. 
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Figure 2: Box plot to show HR results during 3-minute maximal cycling trail  





A paired samples t-test was conducted to evaluate the impact of music on power when undertaking a maximal 3-minute cycling trial. There was no significant difference (sig 2= .955) observed between music (M = 276.2222, SD = 44.69558) and no music [M= 277.4444, SD = 45.99215, t = -. 057, P>0.05]. 
     [image: ]
Figure 3: Box plot to show power results during 3-minute maximal cycling trail  

 

A paired samples t-test was conducted to evaluate the impact of music on distance while undertaking a maximal 3-minute cycling trial. There was no significant difference (sig 2= 1.000) observed between music (M = 1.9778, SD = .12019) and no music [M= 1.9778, SD = .12019, t = .000, P>0.05]. 
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Figure 4 : Box plot to show the distance travelled during 3-minute maximal cycling trail  



Discussion 
After completion of the cycling trial the four variables measured: RPE, heart rate, power and distance once with music and once without. There was no significant difference found between the variables. Music influencing performance isn’t fully supported as many say music does have positive effects, even as slim as a reduction in RPE when exercising (Mohammadzadeh et al., 2008). Although other studies have reported that music has little impact to RPE ratings and have been inconclusive (Hagen et al., 2013).  Other studies claim that many investigations have suffered methodological weaknesses, or insufficient consideration to the selection of music (Chtourou et al., 2012). 

Pedalling rates were reasonably constant during the trial between both conditions, it is possible that the characteristics of the music style utilised within the study (all music samples were self-selected but at a minimum of 120 bpm) might be beneficial to synchronisation effects. Tempo was relatively consistent between the music conditions, as there was similarities in distance travelled, so music didn’t impact the synchronisation of pedalling to the beat. In this study music had no difference of RPE between the two conditions, as there was no effect on mean, there was no drastic increase in RPE. Evidence suggests that the distractibility of external stimuli (music) is load dependent (Nakamura et al., 2010). As this was a maximal test within the first minute the music could have distracted the mind off the activity but as the time went on, physiological signs become more prominent, minimising the impact of music on the stimulus (Hagen et al., 2013). As the heart rates increased physiological factors like the accumulation of acidic by-products and muscular fatigue began to interfere with the external stimuli, which reduces the dissociative effects of music resulting in no positive impact of music on this particular cycling trial (Terry et al., 2012).           

One of the biggest limitations to this study was sample size, with only 9 participants it was difficult to find a different between the two conditions, if the sample size was a lot greater then maybe there could have been a significant difference. Also, another limitation within this study was in the methodology it stated self-selection song a minimum of 120 bpm which isn’t very specific as some participants were near the 120 bpm whereas other were near 140 bpm which is classed as high motivational music. The music selection process used in this study resulted in each cyclist listening to different types of music but the angle the researcher was going at was that each subject had a music playlist on that was enjoyable and motivational to try and get the best out of the individuals. Future studies should perhaps control the relative change in tempo more closely in order to eliminate this possibility. 

In conclusion despite having no effect on performance or physiological responses, this may be down to the sample size and methodological weakness but music having ergogenic effects to a sports performance is a topic of controversy as a lot of control variables need to be put in place in order to get the dissociative effects while taking part in a strenuous activity. 

Word count: 1992   
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