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Abstract
[bookmark: _Hlk39816732]The purpose of this investigation was to find out if music has an influence on sports performance during a thirty-minute stationary cycle, eight sedentary to fairly active participants had been chosen randomly for data collection. Participants were used to measure five main variables of data collected via Wattbikes. The measurements analysed were Heart Rate, Rate of Perceived Exertion (RPE), Revs Per Minute (RPM), Power (Watts) and Distance (Km). The data collected was and recorded on to Excel then transferred to Statistical package for the Social Sciences (SPSS) for a repeated measures ANOVA for analysis. Results showed multiple significant differences benefiting the performance of participants when music was utilised, backing up previous research mentioned throughout the study and also aiding further research in the future on relating topics. Significant differences were found in (RPE), (RPM), Power, and Distance, and can positively be linked with the aid of music, though limitations were noted throughout this study, the best approach had been used to gain the most reliable outcome. These findings can also give supporting findings to the title of this investigation however are not able to help with the suggestions of the most desired and beneficial music genre or tempo. Further research is to be required on this area to identify if personal music should be recommended to participants when deciding to discover the more optimal music for performance improvements. In comparison to personal music, when music played via the gym’s choice there were noted improvements but not as significant when personal music was listened.
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1.0 Introduction:
The benefits gained by listening to music are extensive. For example, it is known that music, can comfort in times of sorrow and help people to heal. It can aid in relaxation as well as increase confidence It is widely used throughout sport organisations to increase the enjoyment for viewers and also enable athletes to prepare for the task at hand, (Clark et al, 2016). A large proportion of the population will listen to music at some point during each day, with this figure will continue to increase due to the accessibility of phones, speakers, and especially with the introduction of wireless headsets. Even if a person decides not to listen to music, It is unavoidable as it is played at variety of scenarios whether it is through someone else playing music out loud, performing music on a street, In a shop or a car, the list is endless. This is especially relevant to gyms and leisure centres, as there is such a range of genres for music, it can be challenging to identify the most suited genre, and tempo of music for the members. Having well suited music could also have an effect on new gym goers looking to join a facility, for a beginner this is bound to be the most vulnerable time of their progression in a sporting environment, being able to make the member feel comfortable in the facility will be beneficial for this reason. Though it will be rare to satisfy all gym members, there can be a general preference of genre of music when exercising, finding this as a gym owner would be beneficial to member adherence and reputation. By working at a gym it has been noticed the importance of music selection for the members to be able to enjoy their time as for a lot of people their workout time tends to be their time to enjoy and de stress from the day’s events, or to prepare them for the rest of the day.
 This research was focusing on whether music has an effect on the sporting performance of a selection of participants. The main approach was based on the recording of data from three separate cycles performed on a Wattbike and certain measurements were to be recorded to help identify possible benefits of music. The aim was to discover whether music has an effect on the overall performance of the participant during a 30-minute submaximal cycle. Research was carried out to verify claims suggested by this paper to give clarification to athletes who may be wanting to further improve their training. Though there has been research covering both psychological and physiological, the main focus of this investigation will be analysing the physiological changes that could be linked with listening to music during an exercising situation. 
Research conducted prior to this investigation identified that music is able to produce a range of emotions, alters or regulates mood, increases arousal, and encourages rhythmic movements, (Thakare et al, 2017). Knowing this information allowed for a personal hypothesis of the expected outcomes for the end of the data analysis, this is discussed further on. 
[bookmark: _Toc39839628]1.1 Related theories
Music is widely studied within sporting contexts, Leading to the conclusion that music is important and can be used effectively for training, Karageroghis produced multiple papers which involve music in sport stating that music can be “thought of as a type of legal performance-enhancing drug” Karageorgis, (2011). He explains that music can be identified as an ergogenic aid due to its beneficial qualities and the praise it receives from participants listening to it during activities, (Karagoerghis, 2011)
Current reports and experiments that involve music and performance testing appear to be unclear regarding music preference. Ballmann et al (2019) explains that the right choice of music is important as it could improve or impair a performance and can be due personal attachment. Identifying this fact changed the initial idea for this dissertation, which entailed choosing music for the participants, to the approach of a more gym-based situation. Increasing the number of cycles to three allowed for the use of personal, gym music and no music.
[bookmark: _Hlk39735238]This research may be beneficial in retaining gym members as it is based in a gym environment and involves amateur participants. It has selected music which is favoured by the majority of people who use gyms or other sporting environments. Research has also had a factor on the title question as there are a variety of methods researches have used which has given a wide range of results. For example, research from Waterhouse et al (2010) suggests that music can allow individuals to attain higher levels of effort and discomfort, meaning the participants have been noted to perform for a longer duration, (Waterhouse et al, 2010). However, another article by Atan (2013) showed a test which had been conducted on the physiological responses to supramaximal exercises and stated, "Listening to music and its rhythm cannot enhance anaerobic performance”. Though having opposing results on the topic does not conclude that music has an effect or not, as the tests consisted of different protocols being used and was looking to measure different components in their research such as negative findings for power and music.
Though this investigation is covering heart rate as a measurement in the data, it is not expected to have any significant differences when music is being played or not. A reason this is not expected is due to research from Thakare et al (2017) who looked into the effects of music tempo on exercise performance and heart rate, it was concluded that music had no significant when compared to a control group using no music to a controlled group with music. However, Thakare was able to identify a significant difference in the duration of the exercise carried out by the participants. The group with the music were able to exercise for a duration of 37.12 minutes compared to 22.48 minutes for the group with no music (Thakare, 2017) 

[bookmark: _Hlk39401316]The hypothesis on whether music is able to effect performance at all concludes that it does have an effect on performance during that period in which it is being played and possibly once the music stops. The reason why this was a hypothesis is because of experience with training sessions throughout the years and current research, when music has not been involved the training sessions seem more challenging. From experience and research, listening to music during exercise makes the task seem easier to complete. This may be due to being distracted by the music and being able to perform a longer duration, often experienced during a cardiovascular training session. Another hypothesis is that having an attachment to a song may boost motivation and therefore allow the athlete to perform slightly longer as they are being distracted from fatigue signs, which can be verified by the findings of Waterhouse, (2010). Taking multiple readings for data analysis will allow for possible noticeable differences rather than focusing primarily on fatigue. Though findings from Yamamoto et al (2003) suggests that power or strength have not been shown to be positively impacted by music during a supramaximal 45 second cycling test. However, they did note findings of significant differences in the type of music changing levels of plasma epinephrine this is explained in the literature review, (Yamamoto et al, 2003). This again aids in the expected outcomes for this investigation, which is that there will not be a significant difference in activity levels.
The rationale for this research and idea is due to a personal interest, both in sport and music, also having personal experiences with different scenarios that involved music affecting the performance of participants. I find that music definitely has an effect on sporting performance especially when training, and by carrying out this research it will hopefully validate the theory even further. Also, regarding this area of study, it seems crucial for research to be conducted in a sporting situation to help add to the already proven findings, further supporting the theories. The original idea for this investigation was due to participating in a charity mixed martial arts fight, during the build-up and waiting in the room below the main event room, it was noticed instantly when the time for my fight was announced. Nearly instantly, my body began to heat up, I noticed my heart beat increasing and sweat was beginning to be produced, however the moment I put my music back on via earphones, the feelings diminished and I was almost instantly calm. Not only during that moment, but also when walking upstairs to the event room, the noise of the crowd and realisation of what was about to happen made myself attain the previous feelings when the time was announced. Again, music was played for each walk in, and once the music was played it instantly boosted my morale massively, this song was personally chosen by myself as it contained feel good memories to it. This interested me hugely and by researching journals of previous findings, noticing how the majority of statements linked to the feelings felt on that specific evening, it gave more reason to understand the reasonings behind the wave of psychological and physiological responses when music was being utilised. Though there had been some changes from the original proposal of this investigation, the most suited approach was followed to ensure the best and most relevant measurements were chosen. However, there are areas that were noted along the investigation on where further improvements could have been applied and may be changed if this study were to be carried out again and will be discussed further on.	
[bookmark: _Toc39839629]2.0 Literature review
As mentioned in the introduction, a great amount of research has been conducted into the involvement of music, do discover the effect it has on the performance of a participant in a sport basis. There have been a number of positive and negative findings and will continue to be an ongoing exploration for years to come.
As previously mentioned by Karageorghis (2011), music is noted as an ergogenic aid, which can be defined in sport as sport as an ingredient or method which is used by performers to enhance their current physiological or psychological state, (Thein et al, 1995). Throughout the evolution of sport, there have been many ways in which a performer is able to get ahead of their opposing competition Thein’s report notes that multiple techniques have been banned for the safety of the performers, (Thein et al, 1995) This report will not be covering the banned approaches in the past, it will cover music. This report has noted that music can be identified as potentially the safest ergogenic aid, (Thein et al, 1995). This is highly likely due to other ergogenic Other ergogenic aids are known to be damaging to the body if misused the body if misused or overused, also as music is widely accessible it is hard to cause controversy on athletes using it to their advantage, (Bigliassi, 2013).
[bookmark: _Hlk38879708] Karageroghis who has produced multiple papers which involve music in sport had made a statement that music can be “thought of as a type of legal performance-enhancing drug” Karageorgis, (2011).  The reason he was able to say this was due to the number of trends that he was seeing during his review of multiple papers. He notes that this statement is highly due to music seeming to help participants ignore the fatigue signs participants are able to lower their rate of perceived exertion and that is why music could be seen as an ergogenic aid. 
[bookmark: _Hlk39409354]Karageorghis (2011) set out to find flaws and limitations that became noticeable during research on the topic, he found these by reviewing multiple papers that had previously been produced. Some notable limitations were discovered through this paper. He mentions how there had been sufficient evidence acquired, and this was related to the claims of ignoring fatigue symptoms, he explains how to record this data It would require advanced technology which may be it would be hard to access, Karageorghis, (2011). The equipment that is required to identify such responses involve magnetic resonance imaging, and also scanners which would be able to identify the changing patterns within the central nervous system when music is heard, Karageorghis (2011). Though the previously mentioned equipment was not available for this current project, this research also includes measurements measuring fatigue. Previously mentioned in the method section, The Borg scale was accessible and used to find out the participants perceived effort levels for the exercise they are carrying out. This scale can be a useful approach as it causes minimal disturbance for the participants. However, it can be seen as a limitation because of its circumstances, there are possibilities that participants could be changing their actual answer as they feel that is what the researcher wants. There may be some circumstances where researchers keep back information from participants due to avoid this occurring. Researching this paper allowed for the confirmation of the Borg scale being of use in the current study, this gave another measurement for fatigue to be recorded and used to back up any correlation.
By reviewing Bigliassi, (2013) who published a review on multiple papers like Karagerghis in 2011, it was discovered that he set out to provide support on further research with regards to music and its role in sport. Bigliassi mentions that listening to music during cardiovascular training is possibly accountable for the increased duration time caused by a more, (Bigliassi, 2013). In comparing controlled groups, he was able to identify significant changes. These included an increased time to exhaustion, a decreased (RPE) and also a reduced test time (Biglisassi 2013). This explaining how for the majority of tests reviewed in the paper, there is a strong correlation for music having a positive impact on a participant’s performance in real life situations. This enabled the current study to identify music as a useful aid for sports performers. A limitation that was noted from this paper, it was mentioned that past researchers are failing to record their approach to the chosen method. This had also been an occurrence that Karageorghis (2011) had encountered during his review of papers, knowing this helped to adhere to giving clear instructions to the participants chosen and also to translate to the method section of this current paper. However, in terms of the previous studies mentioning the failure to report accurate procedures taken, this can be quite detrimental to the current reliability of the current research being provided to sports performers. 
 When comparing this paper to Thakare, (2017) it shows a connection between the original hypothesis and above findings from previous mentioned researchers. Thakare et al set out to see if music effects heart rate during training sessions, and if the tempo had an influence. Though they had not discovered a positive correlation between heart rate improvements, the results they acquired show a positive influence of music for extended training sessions as this shows a further 15 minutes of training. This can further support a correlation in regard to music having an influence on exercise performance. Mentioned previously, Yamamoto et al (2003) during an investigation on music which involved a 45 supramaximal cycling test, he was able to find that plasma epinephrine levels increased. This is a hormone that is produced by the body and is a vital central nervous system transmitter (Dodt et al, 1997). Knowing this can allow a link between music causing changes within the central nervous system when it is applied. Though most the previous research covers music during a specific exercise, athlete’s use music for different reasons, it could also be used to help with their desired mindset for the task ahead, for example could be before a competition, (Karageorghis et al, 2018). Compared to the effects on actual performance, there has not been as many investigations on the use and importance of music for the psychological benefits. As Karageorghis in (2011), mentioned that there are approaches in research that are not available to a lot of researchers studying music on the central nervous system due to accessibility, which may be a limitation. By gaining this research it can help the studies to take this information and possibly improve the approach to possibly focusing more on the areas that are least investigated. Music has been noted to be efficient in aiding positive performances improvements for professional and nonprofessional sports participants, however there are limitations with it in terms of appliance, and also negative findings in research. The majority of previous research covers music during a specific exercise and the athletes use music for different reasons, it could also be used to help with their desired mindset for the task ahead, for example could be before a competition, (Karageorghis et al, 2018). Compared to the effects on actual physical performances factors, there has not been as much investigation on the use and importance of music for the psychological benefits. Bishop et al (2007) who studied the players use of music to influence emotional state, it mentions the same findings as Jones et al (2017) who studied on the psychological effects of music on acute recovery on thirteen male participants. Jones found from his study when music is well selected, it can increase psychological factors including increased enjoyment, encourages positive self-talk and helps with imagery, (Jones et al, 2017). He examined ways in which the positive self-talk and enjoyment will aid a participant is by allowing them to feel good about the approaching situation, giving them more confidence and possibly influencing more opportunities in their chosen sport, for example a boxer throwing more punches. Again, these two studies can be linked towards Bigliassi in 2013 mentioning that music was able to increase the morale of participants before and during exercise.
As a lot of research studied had linked to similar hypothesis and findings, it suggested that if music were beneficial in aiding psychological problems, as research from Thakare et al (2017) mentioned the research identified that music was a mood regulator or changer.  A study from Zwaag et al, (2012) carried out an investigation on whether music was an influence on the mood and performance of a driver. It was concluded that music did induce the driver’s moods for the better, and it was also noted that driving without music was similar to listening to negative music. This will be further discussed in the literature review, but from what is mentioned it can again be shown there is a link between music and increased arousal or decreased arousal in different situations. Another article that is provided by Saarikallio and ERKKILÄ, (2007) carried out an investigation on music and its role on regulating moods for adolescents. By using interviews and follow up forms conducted on eight participants, it was to be concluded that, music proved to be a versatile means for mood regulation. It offered the adolescents resources for increasing and restoring well-being, (Saarikkallio and ERKKILÄ, 2007). This further supports the previous mentioned research and hypothesis of this investigation.
The literature previously reviewed above helped to back up and relate to current ideas and hypothesis that were mentioned in the introduction. The majority of research reviewed suggests that the use of music as can be seen as an ergogenic aid and could be useful for enhancing sporting performance. Though there were limitations of music in some circumstances such as explosive training or power training, the current topic is for this investigation is supported in theory due to the circumstances of improved measurements. This study set out to identify the role music plays in increasing participants performance during a submaximal 30-minute cycle. The chosen research indicated that the expected differences would be mainly linked to arousal and fatigue. The majority of reviewed literature has followed a pattern in their statements, this being that the most common known effect of music so far tends to be linked with an increased performance, especially in the ability to perform the chosen exercise for a longer duration compared to having no music. However, there is a lot of discussion from current research on the different tempos of music and when the best time of appliance is for optimal benefits. If the studied papers conclusions were to be put in a summary table, it would indicate an improved duration of exercise, reduced fatigue factors and increased enjoyment of the exercise which is relevant to this investigation and supports it in theory.
[bookmark: _Toc39839630]3.0 Method 
[bookmark: _Toc39839631]3.1 Rationale:
A qualitative data collection was chosen as it is more suited to gym specific environments. A questionnaire might have collected information from participants who had no experience of a gymnastic environment.
Even though participants were not required to have previous exercise experience within this test, it was noted prior to investigation what the preferred exercise would have been for participants. As the test focused on the beneficial qualities of music rather than the participants exercise experience, it was decided that the chosen participants should have no experience in riding a stationary bike. The reason three tests were chosen was to offer a more reliable reading and allow for the availability of a wide range of music. The original idea of two cycles, one with and one without music was scrapped as it would not show any evidence of music having an effect, but rather the choose of music having an effect, for example chosen versus personal.
Each individual was tested three times, once performing without music, performing with music provided by the selected gym, and finally the clients personal music. Music was originally going to be chosen in advance to match a certain beats per minute in each test with music being used. If the original idea were chosen, music would have been played via a speaker in a room chosen to carry out the tests. The personal music was listened by participants via earphones, changing this approach allowed for more accessibility. If music were chosen in advance for the participants, finding a suitable environment with the required Wattbikes could have potentially caused a delay for data collection, due to then having to allocate specific time slots to the participants. Also choosing music for 	more participants raised another problem, if an individual has already heard the selected song it could increase their morale as they may have emotional attachment to the song compared to the other participants who do not. The reason this original idea was not used was to avoid possible effects such as increase in heart rate and effort levels due to the person enjoying a song, they already know rather than one they have not heard before. Another chosen approach was to avoid designating days for participants to adhere to, this was not a flaw in the procedure. The rationale for not designating set days, were to allow the participants to fell less pressured on timing and to avoid any dropping out or pushing back days due to unforeseen circumstances. A qualitative approach was selected as the timeframe for using a questionnaire approach was not suitable to this study and would have caused for delays. This approach deemed most successful due to the accessibility of Wattbikes through the university gym and allowed for a quicker collection of data. Another reason questionnaire was not used were to avoid the possibility of the participants relying on long term memory rather than more up to date knowledge. Collecting qualitative data avoided any bias formed by the participants and enabled the reader to gather a clear understanding of the results.
Including as many relative measurements as possible allowed for the reinforcement of the expected outcomes. The factors to measure relate to an athlete who is would like to increase the duration of their training session and that music plays a role in this increase.
Using Wattbikes allowed for the chosen measurements discussed during the introduction. Each factor listed Identified the progression of the participant and information taken from these factors were used to show improvements in between the tests as well as any regression. Another reason Wattbikes were more suited for this investigation is the time frame would have had to be altered to suit another approach such as using a treadmill, possibly causing for delays in data collection. This was identified before making a proposal by asking students in university whether they would prefer a cycle or running test. Using a Wattbike also was safer than having participants running on a treadmill as it requires slightly more effort, especially for the participants selected as they have not gained sufficient running technique due to being inactive.
Factors that were recorded were, Cadence, distance, Heart rate, RPE, and power output. Each factor listed was chosen as it could be further analysed through Statistical Package For The Social Sciences (SPSS). Also, any patterns that are a reoccurrence throughout the participants can be easily identified by a quick glance if there was a major pattern.
[bookmark: _Toc39839632]3.2 Measurements recorded
Heart rate:  Variations in effort between the tests can be discovered by recording the participants heart rate. Expectations are a slight increase in heart rate as music is known to increase the listeners drive due to a release of dopamine. Rickard (2014) states that, “listening to enjoyable music has been found to stimulate the release of dopamine”. Each individual will be asked to wear a heart rate monitor to ensure accurate readings.
Cadence: The cadence which is RPM (Revs per minute) indicates the level which the participant is able to perform. A greater rev per minute score will suggest that individual is able to cycle at a faster rate without becoming fatigued so quickly (M.G, 2019) If a trend is highlighted with the cadence it could indicate that the participants were ignoring their fatigue symptoms and distracted by the music.
Distance: The hypothesis of this measurement throughout the three cycles was that the distance was thought to be longer with music, as a motivating factor it may have encouraged the participant to continue the exercise to a higher constant rate then with no music. A study showed that when given music “Total duration of exercise increased significantly when music was being played” (Thakare et al 2017). This indicates that by providing music, each athlete will be able to push themselves just a little further than normal, thus improving self-confidence for future training.
RPE:  Explaining and showing the participants the RPE scale, enabled them to identify their workload and how much effort they were having to exert for that cycle. Music may have aided their performance. The RPE chart helped to identify this by allowing the participant to point to the number they estimated for the cycle, if the cycle was easier than the cycle before, a lower RPE score was provided, (Ballman et al, 2019)
However, this may also be different due to outside factors such as amount of sleep, food intake the day before and also on the day, and the mood of the individual, (Bourdon et al, 2017) Using the RPE scale was beneficial but has some flaws which are explained in the discussion.
Power Output/Average power:
Measuring the power output identified whether music was an influence on the performance of the participant. This would be evident throughout their individual cycles. It also helped to identify any trends regarding the amount of power produced by each cyclist. The power produced was expected to get higher with music throughout the thirty minutes. The average power will identify how much power they were able to maintain during the 30-minute cycle. 
[bookmark: _Toc39839633]3.3 Participants
The study took place in the Carmarthen campus gym, Gym. The participants were asked to avoid vigorous exercise two days before the test. However, all who took part were either sedentary or people that only occasionally took part in any form of exercise. All participants were injury free for five months prior to the test. Each participant also signed a Par-Q which is originally known as physical activity readiness questionnaire, this allowed for the participants to state any injuries they had recently received, also any medical conditions which could be further worsened through activity. 
The participants that took part in this research were chosen mainly from volunteers on the Carmarthen University campus and included 8 participants, 5 females and 3 males. The participants chosen were not required to be athletic but ranged from being sedentary to fairly active. The ages range from eighteen to thirty years old at most as this helped to avoid any possible implications, younger or older participants may bring increased chances of Injuries, such as frail bones in the older population and possible ethic concerns in the younger population. There was not be a chosen gender to avoid a limitation. The ages and genders will not be recorded to ensure no personal data will be exposed and also names will not be required for further protection. Originally there were to be either ten or twelve, but due to limitations only eight were chosen. A higher number would Allow for a more accurate reading of results.
[bookmark: _Toc39839634]3.4 Procedure
The approach would remain the same for each three cycles aside from the music. Before the participants entered the building for the first cycle, the gym television would be switched off to avoid any music being heard. The television would be switched off before the second cycle, but relatively loud music would be played. For the third cycle, with personal music, participants were asked to make sure to have their headphones/earphones on, so it avoided any delays with Bluetooth connections or untangling wires.
To begin with the participants would have agreed on a time that suits them to perform one of their cycles. Upon arrival, the participants would be asked to put on a Polar Heart rate strap with a sensor on it. After this, the participants would choose their ideal height seat and it would be noted for the further on tests. Once the seat was adjusted accordingly, the resistance would be set on four for female participants, five for male participants. The heart rate sensor, Polar (2020) would then be connected via Bluetooth to the Wattbike and made sure it is connected for at least a minute to allow for a dependable connection, also for the heart rate of the individuals to lower as it may be raised due to nerves. Once the minute had passed, the first participant would be asked to cycle for a minute before the second, this will be explained in the discussion. Once both participants were cycling, the chosen measurements would be recorded for analysis every five minutes. When finished, the participants would take off their heart rate strap. This process would be carried out two more times for each participant and would remain the same aside for the approach of music, which is described at the start, the rationale for no set days has been discussed in the rationale. 
[bookmark: _Toc39839635]3.5 Instrumentation
For this experiment, the main apparatus will be a Wattbike, and heart rate sensor, as well as Rate of Perceived Exertion (RPE) scale. The participants will be required to wear a heart rate sensor belt, o access their heart rate during the testing and only during these times. The Borg RPE scale will be used to measure the amount of effort they are having to produce, and Wattbike as it is the most accessible bike within the campus. Having access to Wattbikes also allowed for the time management rather than a stopwatch. During the second cycle, a television was available for use as this study took part in a University gym, for personal music, participants were required to own a headset/earphone for the final cycle.
[bookmark: _Toc39839636]3.6 Data analysis
Version 20 of SPSS, IBM, (2020) was used to analyse the results gathered from the cycles, which allowed for certain comparisons to be made such as finding out the mean amount of each measurement taken. A repeated measures ANOVA test which is available via SPSS helped to identify significant differences with the means of each cycle. 
4.0 Results 
As mentioned, the participants were a mix of male and female, fiver were female and three were males, as a whole the group was mixed of sedentary to fairly active which. No participants had any injuries 6 months prior to the participation to avoid any further injuries during their cycles, also this aided in ensuring the best data from each participant was available. Though some studies have discovered it can benefit the performer during power movements, there is a great amount of research mentioned in the literature review, the most occurring benefits are on resistance to fatigue, an increased duration of exercise and also enjoyment. 
From reviewed research, it can be shown that participants when taking part in exercise were able to perform for significantly longer durations when compared to groups performing with no music, possible ways this has been thought to occur is by increasing the morale of participants allowing them to perceive the current exercise easier due to music causing changes in the central nervous system.  These can also translate to an increased over all performance allowing for a higher work rate and amount of force they are able to produce, though there is considerable evidence stating this, sufficient evidence has been provided about how the central nervous system is actually influenced. Significant findings are not found when the value is above 0.05, anything with this score or lower shows a significant finding.
Table 1: Heart rate	
	Measure
	No Music
	Gym Music
	Own Music
	Sig Diff

	Heart Rate
	140 ± 11
	144 + 16.09
	 
	 .409

	 
	140 +11
	 
	142.25 + 9
	 .554

	 
	 
	144 + 16.09
	142.25 + 9
	 .707


Table 1 shows the heart rate of participants, the means, and standard deviations for the three cycles performed and the significant differences when compared. The highest mean was found in the gym music cycle and there were no significant differences found when comparing each of the cycles. This can identify that when music is being listened to during exercise, it does not seem to influence heart rate but there is a slight difference in means and will be explained in the discussion.
Table 2: Distance (KM)
	Measure
	No music
	Gym music
	Own Music
	Sig Diff

	Distance
	2 + .248
	2.12 + .193
	
	.094

	
	2 + .248
	
	2.22 + 4.20
	.008

	
	
	2.12 + .193
	2.22 + 4.20
	.557


[bookmark: _Hlk39732255]Comparing the distances of the three cycles shows a significant difference between no music and own music, however no significant differences had been discovered between no music and gym music. The means show an increase of around 0.22 Kilometres (KM) between participants during their cycle with no music compared to personal music, and with gym music the distance was increased by a further 0.12 (KM) when compared with no music. This identifies that personal music seems to influence participants to cycle further then without, or when compared to gym music.
Table 3: Power (Watts)
	Measure
	No music
	Gym music
	Own Music
	Sig Diff

	[bookmark: _Hlk39738897]Power
	87 + 19
	104.37 + 24
	
	.030

	
	87 + 19
	
	116 + 22.37
	.003

	
	
	104.37 + 24
	116 + 22.37 
	.003


Power throughout the three cycles seems to improve significantly. The means from no music and personal music are different by 29 (Watts), and no music to gym music differed by 17 (Watts). These findings show music having a beneficial relation with music on participants power with both cycles involving music. Comparing the cycle with no music, it seems that both times music had been introduced it increased the power the participants were able to provide throughout the duration.
Table 4: RPE (Rate of Perceived Exertion)
	Measure
	No music
	Gym music
	Own Music
	Sig Diff

	RPE
	8.08 + 1.22
	7.25 + 1.46
	
	0.66 

	
	8.08 + 1.22
	
	6 + 1.00
	.000

	
	
	7.25 + 1.46
	6 + 1.00 
	.011


Unlike the previous described results, for RPE the lower the score the more beneficial to the performer in this investigation. When performing without music compared to gym music, there was a slight difference in means by 0.83 but it did not improve significantly. However, when comparing no music to both gym and personal music there were significant differences identified. Personal music decreased the mean rate of perceived exertion by 2.08 when compared to no music, and also decreased by 1.25 when compared to gym music. These results indicate that music that music does have an influence on the perceived effort that the cycle took for the duration. though gym music increased the means when compared to no music, it was not a significant increase. However, the perceived effort was decreased significantly when participants were listening to their personal music.
Table 5: RPM (Revs Per Minute)
	[bookmark: _Hlk39739894]Measure
	No music
	Gym music
	Own Music
	Sig Diff

	RPM
	66.37 + 6
	73 + 6.13
	
	 .023

	
	66.37 + 6
	
	77.25 + 7.28
	.001

	
	
	73 + 6.13
	77.25 + 7.28
	.033


Again, significant differences were identified in each comparison. When comparing no music to gym music the mean RPM increased by 7.37, and no music compared to personal music increased the mean RPM by 11.  These results can show the rate of pedalling is increased when comparing no music to both gym and personal music. For a training session for an athlete it shows improvements when music is utilised and will be further explained in the discussion section. 
[bookmark: _Toc39839637]5.0 Discussion
By looking at the results gathered, the proposed question regarding whether music has an influence on sports performance during a thirty-minute cycling test can be positively supported. The results show some positive correlation with an original hypothesis of this research and also research reviewed. Key findings include the significant difference in the participants ability to cycle a further distance with personal music compared to having no music.
Heart Rate
Though there had been some positive correlation, factors such as heart rate showing no significant difference it cannot be commented on whether music plays a role in helping to control a performers heart rate. A possible reason for this is that as the participants were able to cycle further, resulting in an increased need for the cardiovascular system to maintain their increased pace thus increasing the heart rate. However, the cycle with gym music gave the highest mean values, and the lowest was without music which can be seen in table 1. These findings are able to back up research from Thakare et al (2017) that music does not seem to have a noticeable significant difference for participants heart rate. 
RPE (Rate of Perceived effort)
As mentioned, the RPE of participants had a significant decrease in scores during the times that music was utilised. was expected from the outset due to the majority of research finding similar results when measuring the RPE. Though gym music decreased the means when compared to no music, it was not a significant decrease which was slightly surprising when identified. However, the perceived effort was decreased significantly when participants were listening to their personal music, decreasing the mean score by 2.08 when compared to no music and decreasing by 1.25 when compared to gym music, figures mentioned are from table 4. These results can help identify and support the previous study by Waterhouse et al (2010) stating that music is able to allow performers to attain higher levels of effort and discomfort. Reasons on why personal music may have caused for significant changes could be due to the personal attachments to the music chosen by the participants for their final cycle, it has been known that music can have personal attachments as previously mentioned from researching Ballmann et al (2019). This can increase the morale of the participants and as a result can help lower their change their thought process during their current exercise by the motivation of feel good memories, (Ballmann et al, 2019). This can also be shown by the gym music cycle still decreasing the mean score but not significantly due to the music being a random channel which the participants could find either motivating or distracting. This caused slight slight improvements but not having the extra boost of morale to help the enjoyment of the exercise. Other factors included the fact that the earphones did not cancel out the music being played via the television or noises produced from other gym users.
Distance (Kilometres) 
The analysis made it apparent that when participants were performing with their personal music, their ability to cover a further distance was increased throughout the duration. By looking at table 2, it shows when listening to personal music, it aided the participants by increasing their distance by 0.22 (KM) when compared to having no music. Listening to music provided by the television in the gym in had only increased the distance by .12 in comparison to no music. Though it had been expected for both music cycles to improve significantly, Ballmann et al (2019) specified how unclear researchers have been in providing the music selections for previous studies. Having a song playing that irritates the performer would produce a negative impact on their mood thus resulting in a decreased performance. Though the exact expectations had been met in regard to an improved distance through both music cycles, it can be shown that personal music is more beneficial if the performer is looking to improve their total distance in a cycling context.
Power
Unexpectedly, the findings during this study noted that the power produced by the participants was significantly improved when listening to both gym, and personal music. The reason this was not an expectation is due to research from Yamamoto et al (2003) stated the there had been no impact of music on power during a cycling Test. However, this was of a 45 second supramaximal test, which was slightly different to this study which looked into an extended cycle test. The longer duration allows for more data to be recorded and also for it to alter throughout the test, this could be a reason for the unexpected findings. The power increase when cycling with the gym music compared to no music shows an increase of 17 (Watts), and when comparing personal music to no music, it had increased by 29 (Watts). Though both music cycles had been improved, again it was the personal music which had the highest significant difference, when personal music was listened to it increased their power output by a further 10.73 (Watts) when compared to gym music, figures taken are from table 3. These findings can help identify listening to music being either gym provided or personal, it can be suggested that power output is able to be improved and participants are able to sustain a higher power output during a 30 minute cycling session.
RPM (Revs per minute)
Though there had not been a suggested hypothesis on the changes in revs per minute, it can be identified by the results that that the RPM of participants was influenced significantly by the use of music. By looking at table 5, the mean RPM during no music was increased by 7.37 when listening to gym music and personal music increased the mean by 11, and when gym music is compared to personal music it shows a 4.25 increase. These findings suggest that music has an influence on the performance with personal music chose being the most effective. Thakare et al (2017) explains how music can possibly encourage rhythmic movements which means the performer may be encouraged to match the speed of the music they are listening to. For example, if the participant is listening to fast paced music, they may increase the pace of their movements, and opposite when listening to more controlled, slowed music, causing for a more relaxed approach to their training session. However, these are only theories and have not been fully proven, but again by gathering these results it can add to current research which suggests music is able to increase a variable of performance for participants wanting to further improve their physical attributes. According to Biglisassi (2013) being able to utilise music during training sessions can increase the speed of performance which will further increase the distance covered by the participants due to being able to cycle at a faster rate.
By analysing the collected data for the selected measurements significant difference were highlighted and can be added to the research on the topic, it will also aid in identifying the most influenced variables and which need to be further studied. Analysing these results showed a trend with previous research in terms of how music during performance can have a positive influence on the duration and how participants are able to perform the same exercise slightly easier with both gym and personal music, however personal music can be seen as the more superior approach for individuals to acknowledge in advance to their training session.
[bookmark: _Toc39839638]5.1 Strengths 
 This study will be of aid to participants who are beginners to a fitness regime and are considering what type of music would extend the performance of their aerobic exercise. Being new to a certain environment may be unsettling for some and they be considering whether to listen to gym music or to use their own devices. These decisions will help them to settle into the gym environment. Another strength within this study was the approach to the method, which can be slightly changed for further studies. Changes such as the use of scanners which were mentioned in the introduction, this will be further discussed in the limitations section for why. Another improvement could be to gain additional participants for more data. By gaining relevant research, it had aided in grasping a better understanding of the topic and was able to provide changes to this investigation in terms of its approach, though there are noted improvements for this study, the most optimal approach was chosen in regards to the circumstance that were altered due to the coronavirus. This investigations method can be replicated as the instructions of procedures taken are clearly evident to the reader whereas previously mentioned by Ballmann et al (2019) mentions how previous reports are unreliable due to the methods not being clearly stated for replication. Being able to replicate a study allows for the findings to prove more reliable by being a possible re-occurrence. 
[bookmark: _Toc39839639]5.2 Limitations
Though this study provided positive feedback with supporting evidence, there were some limitations which can be picked up from reviewed research and also other factors. One possible limitation for this study could be the number of participants that were applied, however due to outside factors happening during the time of study, some data was not able to be recorded as anticipated. More participants would have allowed for the negative and positive outcomes to become more reliable. Feedback from a larger group would have more beneficial to the study.
Another limitation, as discovered from reviewing research, was the lack of access to resonance imaging, or scanners to track changes within the central nervous system, but sufficient alternative measurements were available through University. Future research would benefit from access to this equipment. The gym that that had been used could also be seen as a limitation in altering the performances of the participants. members using the gym during no music and gym music cycle. The noise of machinery and the conversations between them could be heard from the location of the Wattbikes. Though it would cause the study to have less of an actual gym experience, there are ways to avoid this during future research if replicated. It would be suitable to gain access to a private testing area resulting in the participants feeling more comfortable to carry out the exercise chosen and avoiding the background noise provided by other members using the facilities. This change can result in the participants being able to provide their fullest effort due to less distractions that are un-avoidable during the use of an active gym. 
[bookmark: _Toc39839640]5.3 Directions for future research 
By identifying these results, it has been apparent that during the cycles involving music, performances were improved by the participants and out of the five variables that have been analysed, four were noted to have significant improvements with music being involved. Though these are beneficial and can be important for performers wanting to get the most of their training sessions, the findings can only suggest music can be linked to an increased performance during a thirty-minute cycling test.
As mentioned, there a way in which this study could have been improved. Originally a questionnaire was to have been included which would have offered a wider range of opinions. Though there was not enough time to involve this in the current study, it is a valid point to gain as it could further approve the positives or negative statistics found. The positive feedback from the results agrees with theories studied in the research. The results add clarity to the importance of music within chosen sports as a way to encourage adherence to a programme of prolonged cardiovascular activities. Another approach that was not considered before carrying out the data collection but had been noted to include if repeated, was to consider asking the participants about each cycle after asking for their RPE score, this would enable the participants to offer a personal opinion. Though this could increase the chance of the participant being biased, it could be more reliable by choosing a controlled group of athletes who compete in the chosen exercise, for example using competitive cyclists for this investigation. Also choosing a more controlled group would enable the focus to concentrate on a specific gender or compare even matched genders rather than a random mix. Having limitations could be considered as this would allow for more control of the participants energy levels, including the amount and type of food they consume. Both are causes for concern especially during exercise, though it was not a maximal test, the chances of becoming ill or injured are increased by either possibility without stating a calorie intake time.
This study was not able to cover the psychological side as much as physical, as mentioned by Karageorghis (2011) the majority of results found throughout research are based on behavioural hypothesis and to date are still being discussed. It is limited in achieving solid evidence due to the difficulty in acquiring technology to read these changes, alternatives to magnetic resonance imaging and scanners that are available can include questionnaires and opinion-based questions but will not be as reliable. This is because it is more opinion based and can be altered by participants to give desired responses and also would be used before or after music is played rather than listening to music whilst performing the exercise. If access to the resonance imaging and scanners, it would look into identifying the changes within the central nervous system which is and improving the knowledge of how music can alter mood when listened to. Though originally stated in the proposal of this investigation to involve questionnaires, limitations as mentioned with timing caused for no questionnaires to be utilised to identify possible psychological benefits on the moods of participants after the performances. However, expectations were met and also exceeded due to finding a significant difference in power which had not been an expected outcome when listening to personal music compared to no music. Though this may not have been the best approach available for optimal results, it was the most efficient during the time provided due to the coronavirus circumstances, the options for more in-depth approaches had to be abandoned. As mentioned, a questionnaire had been considered which would have aided in providing more information in regard to enjoyment of exercise with the involvement of music as it would give a wider range of results. Another area of interest which should be examined more is the genre of music which can be seen as a widely accepted by audiences that are watching a sporting event on their television, at an event, or when performing exercise. There has been little investigation on the ideal music tempo and there can be no justified answers to fully answer this question, though some research has touched on the area, the approaches and methods used do not provide clear information on the collection of the results and as of yet has no pattern to provide confident recommendations. Also, if the same method in this investigation is used, potentially asking the participants about their personal music choses were to identify if there is any pattern in terms of genre, or tempo. However, this could be discouraged as personal music tends to hold the personal attachments to that selected song, which will not hold the same morale boosting influences on their performance. During this study, no injuries were experienced throughout data collection, nor any participants mentioning any problems after the final cycle, though music can seem to be un harming, if listened to at a high volume for extended periods it is known to cause damage to hearing. Possible recommendations on identifying any harm to participants can not be stated for this study, however it is stated from Karageorghis (2011) that in sufficient research has been carried out on identifying any harm that music is able to present to participants. Though it seems the least harmful suggested ergogenic aid, it could be beneficial to research to look into this further to provide more clarity on performers wanting to utilise music in their training sessions. This report links with research reviewed, supporting the knowledge that music increases the performance and improves the enjoyment for participants. Its aids is resisting fatigue and increases power and speed




[bookmark: _Toc39839641]6.0 Conclusion
Music is used massively throughout the population and is a tool that can have benefit for multiple scenarios, it is used frequently throughout sporting events and is utilised by organisations to increase the enjoyment of the viewers watching. It can be used for introductions of players, used during half time breaks, and after events are finished, not only through sporting means is it used but also in terms of treating illnesses in regard to mental health and other means.
This investigation was not able to identify the most acceptable genre of music used by participants which as mentioned is important for events and gyms to appeal to their audiences. However, it can be noted that when music is being provided via the speak in the gym, the benefits to performance had been significant to having no music. Though useful to identify, it was the music selected by the participants helped with the most significant improvements when compared to no music, and also found significant improvements when compared to music provided via the gym.
Through the research gathered and reviewed and by carrying out this investigation, it can be concluded that music does seem to have a link in positively improving exercise performance during a stationary cycling test. Though limitations were identified throughout this study, they were overcome in the best away possible and data has been collected to help back up the hypothesis that surround music and its impact on sporting performance and can be used beneficially by other researchers studying the same area by identifying some significant differences that can benefit sports performers, who are looking to achieve their best from the training session. Also, it can show some advice on people who are interested in knowing if personal music is more beneficial to use then listening to their gym provided music and previous research can be further backed up with relevant findings.
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Appendix 1: Rate of Perceived Exertion (RPE) Scale.
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Appendix 2: Consent Form

	
	Cyfranogwr Rhif Adnabod: 
Participant Identification Number:
	

	
FFURFLEN GANIATÂD CYFRANOGIAD
	
PARTICIPATION CONSENT FORM

	TEITL Y PROSIECT: / PROJECT TITLE: Does music have an influence on sports performance during a thirty-minute stationary cycle?



Name of Researcher:										         	
Please initial box

1.	I confirm that I have read and understand the information sheet for the above study. I have had the opportunity to consider the information, ask questions and have had these answered satisfactorily.

2.	I understand that my participation is voluntary and that I am free to withdraw at any time, without giving any reason.

3.  I understand that any information given by me may be used in future reports, articles or presentations by the research team.

4.  I understand that my name will not appear in any reports, articles or presentations.

5.	I agree to take part in the above study.


		
________________________	________________	_____________________________
Name of Participant	Date	Signature



_____Lee Jamieson	21/02/20____________________	_______L.J_________	_____________________________
Researcher	Date		Signature

You may decline to participate in this study. You may end your participation in this study at any time. If you decide to remain anonymous, maintaining your anonymity will be a priority and every practical precaution will be taken to disguise your identity. If you prefer anonymity, there will not be any identifying information on audiotapes or transcripts of this or any interview. No-one will hear any audiotapes or see any transcripts without your prior consent. All materials generated from this or any interview will remain confidential.

When completed, please return in the envelope provided (if applicable).  One copy will be given to the participant and the original to be kept in the file of the research team at: Trinity St Davids:


	ENW A CHYFEIRIAD YR YMCHWILYDD
	NAME & ADDRESS OF RESEARCHER
Lee Jamieson
Trinity St David, Carmarthen Campus
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	Cyfranogwr Rhif Adnabod: 
Participant Identification Number:
	

	
FFURFLEN GANIATÂD CYFRANOGIAD
	
SAMPLE PARTICIPANT INFORMATION SHEET


	TEITL Y PROSIECT: / PROJECT TITLE: Does music have an influence on sports performance during a thirty-minute stationary cycle?




Dear Participant: 

My name is Lee and I am studying in the School of Trinity St David

I would like to invite you to participate in my research project. This project will help in finding out if music has an influence on sports performance during a thirty-minute stationary cycle and aims to back up previous studies on the subject.

*Attached to this letter is a short questionnaire developed by myself which will assess previous sporting history and any injuries. I believe your opinions will be extremely helpful to me. 

Through your participation in the questionnaire and/or interviews, I hope to ascertain fitness data gathered from the wattbike. 

All questionnaires will be kept strictly confidential to the researchers involved and at NO time will individual questionnaires be released to the general public. This gives you a chance to express your views on your programme a confidential and anonymous forum and still be able to make a difference. Your participation in this study is completely voluntary so you can withdraw from the questionnaire at any stage. 

Our questionnaire should take about five minutes to complete, but there is no time constraint. There are also no right or wrong answers. Attached to this letter along with the questionnaire is an instruction sheet with a couple of questions on previous exercise history. As this is a new project, your feedback is also important to us and we would be much obliged if you could also complete the feedback sheet along with the questionnaire. We understand that your time is at a premium, but your opinions are very valuable to us. 

After careful and precise analysis of the data obtained from this questionnaire, I will be happy to provide you with a copy of the findings at your request. The results of this questionnaire will hopefully enhance my understanding of possible impacts on yourself and will be stored online. The results of the research will be fed back to myself 

We thank you in advance for your time and participation. If any questions do arise, feel free to contact me at your convenience. 


	ENW A CHYFEIRIAD YR YMCHWILYDD
	NAME & ADDRESS OF RESEARCHER
Trinity St David, Carmarthen Campus
Lee Jamieson





Appendix 3: Par-Q
First Name …………………………………………
Last Name
Student Number
Course
Year

Please answer the following questions fully and honestly as it could affect your safety whilst exercising.

Has a Doctor told you that you have a heart condition AND must seek medical advice before participating in regular exercise?  Yes / No
Do you feel a pain in your chest when you perform physical activity?  Yes / No
Do you have a bone or joint condition that could worsen through physical activity? Yes / No
Do you or have you lost balance because of dizziness, or do you ever lose consciousness? Yes / No
Have you ever had chest pain when not performing physical activity? Yes / No
Are you currently on any medication for a heart problem? Yes / No
Are you currently on any medication for high blood pressure?  Yes / No
Do you take any medications on a regular basis? Yes / No
Do you have any chronic health conditions, such as asthma, diabetes? Yes / No
Have you recently had a surgery?   Yes / No
WOMEN ONLY: Are you pregnant or given birth within the last 6 months? Yes / No

If you have answered YES to any questions, please provide details below.


If you answered YES to one or more of these questions, it would be advisable to talk to your doctor before starting exercise.

Please comment below if you’ve any further information in terms of your health, physical or other, that has not yet been covered by the above questions (including any or present injuries)


Declaration, Terms, & Conditions
I have read, understood and completed this questionnaire to the best of my knowledge and can confirm that the information provided is correct.
I understand that I am expected to participate in physical activity and exercise as this is a necessary element of this degree. This might include exercise to exhaustion and maximal efforts. I am aware that participation in these activities involves risk of injury.
I agree to work in the guidelines of the laboratory and the parameters of any test protocol when present in the laboratory. 
I understand that unacceptable or dangerous behaviour may result in my removal of the facilities.
I agree to inform the designer in the event of any change to either my personal or medical details.
Signature:                                                Date:

Appendix 4: Ethics Form
Please read the notes for guidance before completing ALL sections of the form.

This form must be completed and approved prior to undertaking any research activity. Please see Checklist for details of process for different categories of application.  


SECTION A: About You (Principal Researcher)

	Full Name:
	Lee Cameron Jamieson

	Tick all boxes which apply:

	Member of staff:
	☐	Student:
	☒	Honorary research fellow:
	☐


	Faculty/School/Centre:
	School of Sport, Health and Outdoor Education 

	Campus:
	Carmarthen

	E-mail address:
	1702000@student.uwtsd.ac.uk

	Contact Telephone Number:
	07809906932

	For students:

	Student Number:
	1702000
	Undergraduate
	☒
	Programme of Study:
	Sports and Exercise Science (Personal Training)
	Taught Postgraduate
	☐
	Director of Studies/Supervisor:
	David Gardner
	Research
	☐


SECTION B: Approval for Research Activity

	Has the research activity received approval in principle?
(please check the Guidance Notes as to the appropriate approval process for different levels of research by different categories of individual)
	YES
	☒	NO
	☐
	     
	Date

	If Yes, please indicate source of approval (and date where known):
	Research Degrees Committee
	☐	

	
	Faculty Research Committee
	☒	1/12/19

	
	Other (write in)

	☐	


Approval in principle must be obtained from the relevant source prior to seeking ethical approval.

SECTION C:  External Ethical Guidance Materials

	Please list the core ethical guidance documents that have been referred to during the completion of this form (including any discipline-specific codes of research ethics, and also any specific ethical guidance relating to the proposed methodology).  Please tick to confirm that your research proposal adheres to these codes and guidelines.

	University ethical guidelines
	☒
	British association for sports and exercise scientists.
	☒

	
	☐




SECTION D: External Collaborative Research Activity

	Does the research activity involve collaborators outside of the University?
	YES
	☐
	NO
	☒

	
If Yes, please provide the name of the external organisation and name and contact details for the main contact person:

	Institution
	

	Contact person name
	

	Contact person e-mail address
	



Where research activity is carried out in collaboration with an external organisation
	Does this organisation have its own ethics approval system?
	YES
	☐
	NO
	☒

	If Yes, please attach a copy of any final approval (or interim approval) from the organisation




SECTION E: Details of Research Activity

	Indicative title:
	Does Music have an effect on sports performance?

	Proposed start date:
	5/12/19
	Proposed end date:
	24/4/20

	Purpose of research activity (including aims and objectives)
Outline the purpose, aims and objectives of the research activity, including key research questions. Show briefly how existing research has informed the proposed activity and explain what the research activity will add and how it addresses an area of importance. (Maximum 300 words)

	Music is enjoyed by the majority of people and it is played all around, yet people chose to listen to personal music possibly because of preference or are better performing with their own when working out in a gym. The purpose of this study is to find out if music rises the period of exercise may be beneficial to athletes, especially endurance athletes as this is based on performance on a wattbike. Results could be used to offer advice to gyms regarding the type of music they should consider. Possibly helping adherence of exercise and to retain members by selecting music favoured by a majority of people. Research has also had a factor on the title as there are a lot of different methods researches have used which has given a wide range of results.

(this box should expand as you type)

	Proposed methods
Provide a brief summary of all the methods that may be used in the research activity, making it clear what specific techniques may be used. If methods other than those listed in this section are deemed appropriate later, additional ethical approval for those methods will be needed. (Maximum 600 words)

	[bookmark: _Hlk22734163]Using Wattbikes, factors recorded will be heart rate, average watts, duration, RPE, and power.
A qualitative data approaches 
Tested on three times, with no music and chosen music but different genres / Beats per minute, twice.



(this box should expand as you type)




	Location of research activity
Identify all locations where research activity will take place.

	The activities will take place on university campus and will be in either the gym or labs, or both.

(this box should expand as you type)

	Research activity outside of the UK
If research activity will take place overseas, you are responsible for ensuring that local ethical considerations are complied with and that the relevant permissions are sought. Specify any local guidelines (e.g. from local professional associations/learned societies/universities) that exist and whether these involve any ethical stipulations beyond those usual in the UK (provide details of any licenses or permissions required). Also specify whether there are any specific ethical issues raised by the local context in which the research activity is taking place, for example, particular cultural sensitivities or vulnerabilities of participants.

	n/a

(this box should expand as you type)




SECTION F: Scope of Research Activity

	Will the research activity include:
	
YES
	
NO

	Use of a questionnaire or similar research instrument?
	☐
	☒

	Use of interviews?
	☐
	☒

	Use of diaries?
	☐
	☒

	Participant observation with their knowledge?
	☒
	☐

	Participant observation without their knowledge?
	☐
	☒

	Use of video or audio recording?
	☐
	☒

	Access to personal or confidential information without the participants’ specific consent?
	☐
	☒

	Administration of any questions, test stimuli, presentation that may be experienced as physically, mentally or emotionally harmful / offensive?
	☐
	☒

	Performance of any acts which may cause embarrassment or affect self-esteem?
	☐
	☒

	Investigation of participants involved in illegal activities?
	☐
	☒

	Use of procedures that involve deception?
	☐
	☒

	Administration of any substance, agent or placebo?
	☐
	☒

	Working with live vertebrate animals?
	☐
	☒

	Other primary data collection methods, please explain in this box



	☐
	☒



If NO to every question, then the research activity is (ethically) low risk and may be exempt from some of the following sections (please refer to Guidance Notes).

If YES to any question, then no research activity should be undertaken until full ethical approval has been obtained. 


SECTION G: Intended Participants

	Who are the intended participants:
	
YES
	
NO

	Students or staff at the University?
	☒
	☐

	Adults (over the age of 18 and competent to give consent)?
	☒
	☐

	Vulnerable adults?
	☐
	☒

	Children under 18?
	☐
	☒

	Prisoners?
	☐
	☒

	Young offenders?
	☐
	☒

	Those who could be considered to have a particularly dependent relationship with the investigator or a gatekeeper?
	☐
	☒

	People engaged in illegal activities?
	☐
	☒

	Others (please identify):


	☐
	☐



	Participant numbers and source
Provide an estimate of the expected number of participants. How will you identify participants and how will they be recruited? 

	
I will be aiming for 12 maximum participants who will be recruited via in person or messages that are present on the University Campus.
this box should expand as you type)



	Information for participants:
	
YES
	NO
	
N/A

	Will you describe the main research procedures to participants in advance, so that they are informed about what to expect?
	☒
	☐
	☐

	Will you tell participants that their participation is voluntary?
	☒
	☐
	☐

	Will you obtain written consent for participation?
	☒
	☐
	☐

	Will you explain to participants that refusal to participate in the research will not affect their treatment or education (if relevant)?
	☒
	☐
	☐

	If the research is observational, will you ask participants for their consent to being observed?
	☒
	☐
	☐

	Will you tell participants that they may withdraw from the research at any time and for any reason?
	☒
	☐
	☐

	With questionnaires, will you give participants the option of omitting questions they do not want to answer?
	☒
	☐
	☐

	Will you tell participants that their data will be treated with full confidentiality and that, if published, it will not be identifiable as theirs?
	☒
	☐
	☐

	Will you debrief participants at the end of their participation, in a way appropriate to the type of research undertaken?
	☒
	☐
	☐

	If NO to any of above questions, please give an explanation 

	


(this box should expand as you type)






	Information for participants:
	
YES
	NO
	
N/A

	Will participants be paid?
	☐
	☒
	☐

	Is specialist electrical or other equipment to be used with participants?
	☒
	☐
	☐

	Are there any financial or other interests to the investigator or University arising from this study?
	☐
	☒
	☐

	Will the research activity involve deliberately misleading participants in any way, or the partial or full concealment of the specific study aims?
	☐
	☒
	☐

	If YES to any question, please provide full details 

	
A heart rate Monitor will be required for a means of measuring and using information throughout the dissertation.

(this box should expand as you type)





SECTION H: Anticipated Risks

	[bookmark: _Toc39838649][bookmark: _Toc39839644]
Outline any anticipated risks that may adversely affect any of the participants, the researchers and/or the University, and the steps that will be taken to address them. 

If you have completed a full risk assessment (for example as required by a laboratory, or external research collaborator) you may append that to this form.  

	[bookmark: _Toc39838650][bookmark: _Toc39839645]Full risk assessment completed and appended? 

Yes                               ☐
 No                                   ☒


	Risks to participants
For example: emotional distress, financial disclosure, physical harm, transfer of personal data, sensitive organisational information

	The tests are very basic and not very demanding, so the risks are very minimal as its conducted on a stationary bike.

(this box should expand as you type)

	

	If research activity may include sensitive, embarrassing or upsetting topics (e.g. sexual activity, drug use) or issues likely to disclose information requiring further action (e.g. criminal activity), give details of the procedures to deal with these issues, including any support/advice (e.g. helpline numbers) to be offered to participants. Note that where applicable, consent procedures should make it clear that if something potentially or actually illegal is discovered in the course of a project, it may need to be disclosed to the proper authorities

	

(this box should expand as you type)

	

	Risks to investigator
For example: personal safety, physical harm, emotional distress, risk of accusation of harm/impropriety, conflict of interest

	None identified

(this box should expand as you type)

	

	University/institutional risks
For example: adverse publicity, financial loss, data protection

	None identified

(this box should expand as you type)

	

	Adverse outcomes
List measures put in place to limit any adverse effects or outcomes of research activity where appropriate. Include any emergency protocols. 

	
Conducting the tests near a first aid box / qualified first aid personnel. 
(this box should expand as you type)





	Disclosure and Barring Service

	If the research activity involves children or vulnerable adults, a Disclosure and Barring Service (DBS) certificate must be obtained before any contact with such participants.
	


YES
	


NO
	


N/A

	Has a DBS certificate been obtained?
	☐
	☐
	☒




SECTION I: Feedback, Consent and Confidentiality

	Feedback
What feedback will be provided to participants, how will this be done and when? 

	The participants will be told of their data at the end of each test.


 (this box should expand as you type)

	

	Informed consent
Describe the arrangements to inform potential participants, before providing consent, of what is involved in participating. Describe the arrangements for participants to provide full consent before data collection begins. If gaining consent in this way is inappropriate, explain how consent will be obtained and recorded.

	The individuals will be asked on if they would to participate and if they answer no, there will be no follow ups nor harassment to partake. If they answer yes information on the tests and how often they will be required will be discussed before any tests to ensure they would like to take part.


 (this box should expand as you type)

	

	Confidentiality / Anonymity
Set out how anonymity of participants and confidentiality will be ensured in any outputs. If anonymity is not being offered, explain why this is the case. 

	No names will be recorded nor sex / age, the only possible data will be asking of their previous exercise participation.


(this box should expand as you type)






SECTION J: Data Protection and Storage

In completing this section refer to the University’s Research Data Management Policy and the extensive resources on the University’s Research Data Management web pages (http://uwtsd.ac.uk/library/research-data-management/).
	
	YES
	NO

	Does the research activity involve personal data (as defined by the Data Protection Act)?
“personal data” means data which relate to a living individual who can be identified—
(a) from those data, or
(b) from those data and other information which is in the possession of, or is likely to come into the possession of, the data controller, and includes any expression of opinion about the individual and any indication of the intentions of the data controller or any other person in respect of the individual.
	☐
	☒

	If YES, provide a description of the data and explain why this data needs to be collected:

	
(this box should expand as you type)

	

	Does it involve sensitive personal data (as defined by the Data Protection Act)?
“Sensitive personal data” means personal data consisting of information as to –
(a) the racial or ethnic origin of the data subject,
(b) his political opinions,
(c ) his religious beliefs or other beliefs of a similar nature,
(d) whether he is a member of a trade union (within the meaning of the Trade Union and Labour Relations (Consolidation) Act 1992),
(e) his physical or mental health or condition,
(f) his sexual life,
(g) the commission or alleged commission by him of any offence, or
(h) any proceedings for any offence committed or alleged to have been committed by him, the disposal of such proceedings or the sentence of any court in such proceedings.
	☐
	☒

	If YES, provide a description of the data and explain why this data needs to be collected:

	
(this box should expand as you type)



	Will the research activity involve storing personal data on one of the following:
	YES
	NO

	Manual files (i.e. in paper form)?
	☐
	☒

	University computers?
	☐
	☒

	Private company computers?
	☐
	☒

	Home or other personal computers?
	☐
	☒

	Laptop computers/ CDs/ Portable disk-drives/ memory sticks?
	☐
	☒

	“Cloud” storage or websites?
	☐
	☒

	Other – specify:

	☐
	☒

	For all stored data, explain the measures in place to ensure data confidentiality, including details of password protection, encryption and anonymisation:

	



(this box should expand as you type)


	Will the research activity involve any of the following activities:
	YES
	NO

	Electronic transfer of data in any form?
	☐
	☒

	Sharing of data with others at the University?
	☐
	☒

	Sharing of data with other organisations?
	☐
	☒

	Export of data outside the European Union or importing of data from outside the UK?
	☐
	☒

	Use of personal addresses, postcodes, faxes, emails or telephone numbers?
	☐
	☒

	Publication of data that might allow identification of individuals?
	☐
	☒

	Use of data management system?
	☐
	☒

	Data archiving?
	☐
	☒

	If YES to any question, please provide full details, explaining how this will be conducted in accordance with the Data Protection Act (and/or any international equivalent):

	




(this box should expand as you type)



	List all who will have access to the data generated by the research activity:

	
n/a

(this box should expand as you type)

	

	List who will have control of, and act as custodian(s) for, data generated by the research activity:

	
n/a

(this box should expand as you type)

	

	Give details of data storage arrangements, including where data will be stored, how long for, and in what form. Will data be archived – if so how and if not why not.  

	
N/A


(this box should expand as you type)




SECTION K: Declaration

	The information which I have provided is correct and complete to the best of my knowledge. I have attempted to identify any risks and issues related to the research activity and acknowledge my obligations and the rights of the participants.

In submitting this application I hereby confirm that I undertake to ensure that the above named research activity will meet the University’s Research Ethics and Integrity Code of Practice

	Signature of applicant: L.Jamieson
	
	Date:
	26/11/19



For students:
	Director of Studies/Supervisor:
	David Gardner

	Signature:
	L.Jamieson


	Date:
	26/11/19



For staff:
	Head of School/Assistant Dean:
	

	Signature:
	


	Date:
	




Checklist: Please complete the checklist below to ensure that you have completed the form according to the guidelines and attached any required documentation:
	☒
	I have read the guidance notes supplied before completing the form.

	☒
	I have completed ALL RELEVANT sections of the form in full.

	☒
	I confirm that the research activity has received approval in principle

	☐
	I have attached a copy of final/interim approval from external organisation (where appropriate)

	☐
	
I have attached a full risk assessment (and have NOT completed Section H of this form) (where appropriate)


	☒
	I understand that it is my responsibility to ensure that the above named research activity will meet the University’s Research Ethics and Integrity Code of Practice.

	☐
	I understand that before commencing data collection all documents aimed at respondents (including information sheets, consent forms, questionnaires, interview schedules etc.) must be confirmed by the DoS/Supervisor, module tutor or Head of School.




	RESEARCH STUDENTS AND STAFF ONLY
All communications relating to this application during its processing must be in writing and emailed to pgresearch@uwtsd.ac.uk , with the title ‘Ethical Approval’ followed by your name.
You will be informed of the outcome of your claim by email; therefore it is important that you check your University and personal email accounts regularly.



STUDENTS ON UNDERGRADUATE OR TAUGHT MASTERS PROGRAMMES should submit this form (and receive the outcome) via systems explained to you by the supervisor/module leader.

This form is available electronically from the Academic Office web pages: http://www.uwtsd.ac.uk/academic-office/

Application Process

All staff research projects and all research students must submit the Ethical Approval Form to the University Ethics Committee via the Academic Office (pgresearch@uwtsd.ac.uk).   Staff research directly in relation to personal study for taught undergraduate or master’s programmes should be submitted via the Faculty procedures explained below.

Taught masters and taught undergraduate research Ethical Approval Forms are considered within Faculties.  Faculties will provide details of the specific processes for this.  Where the Ethical issues within any single ethical application are of particular concern the Faculty will refer these to the University Ethics Committee.   Any student activity that involves the collection of primary data needs to undergo Ethical approval, this includes assignment work as well as dissertations.   

Notes for guidance in completion of this form

Section A:  About You
Please complete all relevant sections

Section B:  Approval for research activity
Research proposals must be approved in principle before applying for Ethical Approval.  The proposal approval only becomes final when the ethical approval is received.  

The process for proposal approval varies according the individual and programme of study:
· Research students, by application on form PG1 to the Research Degrees Committee
· Taught students by review of research proposal within Faculties (Faculties provide specific details of these processes)
· Staff, by agreement by the Head of School/Assistant Dean

Section C:  External Ethical Guidance materials
Many discipline areas are required to operate with the discipline specific codes of research ethics (for example health, psychology, education etc.), any such codes must be listed and you must tick to confirm that you have consulted with these.

Section D:  External Collaborative Research Activity
Provide details of the external collaborative partners, where appropriate you might want to submit a copy of the external collaboration agreement with the Ethical Approval Form.  If the partner requires the research to be subject to its own internal Ethical approval process then please provide details of that process and a copy of any final (or interim) approvals received from the organisation.

Section E:  Details of Research Activity
Remember that the individuals reviewing this Ethical Approval Form may not have seen your research proposal, and also may not be experts in the specific area of your research.  The information provided should therefore be jargon free and clearly stated.
Indicative Title:  please use the same title as used on the research proposal.
Purpose:  the Ethical approval process will want to ensure that the methods you propose are adequate and appropriate to address the research aims and objectives.  Excessive additional data collection can be seen as unethical.
Proposed Methods:  the Ethical approval process seeks to ensure that you understand the methods that are intended, and that the implementation of those methods will be appropriate and without unnecessary impact on respondents.  Please be specific.
Location:  this needs to mention geographical location and also local situation (for example, within Local Authority Offices in Cardiff, using a private room but close to other individuals).  If you are collecting data within an organisational setting then you need to explain the permissions that you have obtained to do this.
Research Activity outside of the UK:  please complete this section in detail, and note any guidance you have received.  Also describe your own familiarity (or not) with the location that you will be utilising.





Section F:  Scope of Research Activity
Please tick ALL of the research activities that might be undertaken.   If any additional types of activity are intended then please add an extra box and describe these.
If you have answered no to all questions in F then sections G and J do not need to be completed.  Section H should be considered, and may be completed.  Signatures are still required in section K.

Section G:  Intended Participants
Please tick all categories that might apply.
Numbers & Source:  if you are using a series of different methods or research activities please list numbers for each stage/phase.  Be clear about how you will find respondents.   Will you use intermediaries, and if so how?  How will you ensure compliance with your sampling strategy?
Information for participants:  all participants should be appropriately informed about the research, what is expected of them and what will happen to the information that they provide.  The Ethical review process does not ask to see this documentation, but requires this to be reviewed and approved by the Director of Studies in the case of research students, the supervisor/module tutor in relation to students on taught programmes and the Head of School/Assistant Dean in relation to staff research.

Section H:  Anticipate Risks
All research carries some level of risk.  The answers you provide to questions in this section will be reviewed to ensure that you have an appropriate understanding of the type of risks involved and how you can mitigate against these risks. If you have completed a full risk assessment, as required for example for laboratory work, field work, clinical tests, diving operations, or by a collaborative partner, you may append that to this form.  In that case, please tick the box indicating this has been provided.  You will not then be required to complete Section H.
Risk to participants   Think very carefully about how your actions/questions/discussions might affect the people you are involving as participants.  You might identify the risk as small but it would still be a risk.  Many types of question have the potential to make respondents less content with their life / job; you need to recognise and try to ameliorate any such effects
If these are business owners, time with you may reduce profit.  
In some locations physical risk is very real to both participants and yourself, please consider this.
Risk to you, the researcher   Think about where you will meet people, if there are any dangers involved in the location.  If you are meeting people as individuals think about using a public place.  In general do not visit people in their own homes or remote locations.  If you are talking to individuals about certain issues think about how their responses might affect you emotionally.  What about the risk of collecting insufficient data?
Risk to the University   When undertaking your research, you are acting as a member of the University (student or staff).  Professionalism is important, so it is important to be well organised and well prepared. Punctuality, clarity etc. are all part of this.  What will you do to ensure this?  You must ensure you do not harm the good name of the University in any way and do nothing to undermine the reputation of the research it conducts and sponsors.  Upholding high standards of conduct and integrity are vital in this regard. You must also conduct the research in such a way to minimise the potential for claims of negligence made against the University, its researchers and any collaborating individual or organisation. In this respect you should always comply with ethical, legal and professional frameworks, obligations and standards as required by statutory and regulatory authorities, as well as the university’s Research Integrity and Ethics Code of Practice.  Research misconduct in this respect can take many forms, including:
· fabrication: making up results or other outputs (eg, artefacts) and presenting them as if they were real
· falsification: manipulating research processes or changing or omitting data without good cause
· plagiarism: using other people’s material without giving proper credit
· failure to meet ethical, legal and professional obligations: for example failure to declare competing interests; misrepresentation of involvement or authorship; misrepresentation of interests; breach of confidentiality; lack of informed consent; misuse of personal data; and abuse of research subjects or material
· improper dealing with allegations of misconduct: failing to address possible infringements such as attempts to cover up misconduct and reprisals against whistle-blowers

Adverse Outcomes.  Think carefully about the possibilities, and cover here

Section I:  Feedback, Consent and Confidentiality
Feedback to participants:  outline your approach.   Will interview transcripts be shared with respondents to check accuracy?  Will summaries of questionnaire analysis be made available to respondents in some way?   Will an overview report be provided?  How and when?
Informed consent:   Draft letter / e-mail / or heading (or footer) section of questionnaire must be approved by DoS/supervisor (if research student), supervisor/module tutor if taught student, or Head of School / Assistant Dean if a member of staff.
Confidentiality/Anonymity.  Explain clearly how you will ensure confidentiality and anonymity.

Section J:  Data Protection and Storage
Before completing this section it is necessary to read the University’s Research Data Management information.   The questions that follow are designed to ensure compliance with the Data Protection Act as well as established research protocols.

Many research activities will involve electronic transfer of data and use of data management systems in the summarisation and analysis of data.  You will need to explain these in relation to compliance with the Data Protection Act.
Think carefully about who will have access to your data, this will include supervisors and examiners. Also that a thesis will be made available via the University library and the British Library system.  If you are seeking an access bar for a period of time after completion then mention it here.  If you will provide a copy of your findings, or intend to give a presentation, to a facilitating/ supporting/accessing organisation then explain that in this section.  But also think about the general principle of data sharing, as explained in the Research Data Management information.
In terms of storage of data please ensure security, and also mitigate against loss of data.

Section K:  Declaration
Ensure the appropriate countersignatures have been provided
Look carefully at the checklist and ensure that you comply with and tick all that are relevant to your research.
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