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                                                     Abstract.

Current research presents the hypothesis that, differing tempos of music and levels of sensation seeking tendencies in people influence their perception of a time. This study was designed to further explore this theory by testing participants perception of timed stimuli following exposure to fast slow or no music. The completion of a sensation seeking questionnaire by the individuals at the start of the study was used to categorise them into low or high sensation seeking groups. Results were measured and analysed to explore if our findings support previous research and demonstrate a significant link between either of these factors individually or combined on our perception of time. Contrary to the findings of previous research this study did not uphold the hypothesis that there is a significant link between the level of sensation seeking tendencies of an individual, or their exposure to music of different tempos in their perception of time.



















   
                                             
      Introduction.


           It is a common experience that our perception of time is often altered by circumstances or events in life, studies have examined different suggestion for this and the factors that play a role in this seeming manipulation of time. (Droit-Volet, Brunot,& Niedenthal, 2004). In 1997 Agrilli, Cherubini, Pavese, & Manfredini, tested their hypotheses that emotions stimulated by external factors can be manipulated to incorrectly perceive a duration of time. Further tests were incorporated within the study to investigate how an individual’s personal preference or interests engages us and causes an increased underestimation in time. Similarly, whether the complexity of the information in the stimulus and thus the amount of processing required, also detracts from our awareness of time and the duration of an event. The results suggested that perception of time was affected, causing an underestimated of the length of the event due to the combined affective attraction or valence, and the arousal components which are involved by our emotions. (Angrilli et al, 1997). 
          Further studies have explored the role of emotion in our perception of time. When a series of emotional facial images were revealed to participants for varying lengths of time their responses were measured as to whether the duration of the exposure was short or long. It was found that the emotional faces consistently demonstrated an overestimation of time compared to a neutral image, and this overestimation increased further the longer the image was displayed, (Droit-volet et al 2004).   

          In 2010 Droit-Volet, Bigand, Ramos, & Bueno, incorporated the well-known term ‘Time flies’ in a study which undertook measuring the emotional attractiveness of different styles of music i.e. sad or happy, to determine whether this produces an over or under estimation of a timed event. Further studies incorporated tests to measure how time estimation is affected by manipulating the positive and negative effects of emotional arousal from music. Varying tempos of music were used in the tests and differing adjustments to the tone of music introduced. This, along with using pleasant or unpleasant arrangements, allowed the incorporation of an element of personal preference. (Droit-Volent,Bueno,Bigand, 2013), (Hassmén ,Toohey, & Stevens, 2018). The fast pieces of music were seen to be a major factor in creating a disparity in the perception of time, judging time intervals as longer for fast music than for the slow. The constant tempo produced no significant effect. All studies used a neutral control for comparison. 















                                                            Method.


Participants.
39 participants took place in the study, they were recruited mainly from university students, but also from the general public. Two participants have been excluded from the study, one who withdrew and another who was considered an outlier, as all but one of the answers given were the same. 15 participants were male, 22 female, one selected gender as other. Ages ranged from 18 to 56 years with a mean of 38.  All participants completed the Brief sensation seeking scale, (Stephenson, Hoyle, Slater, & Palmgreen, 2003), 15 scored as low sensation seekers and 23 as high. 

Design.
The study is a multifactorial and between subject’s design. It incorporates two independent variables. The first being sensation seeking which was categorised into high and low. The scale used for this purpose was the Brief Sensation Seeking Scale, (Stephenson, Hoyle, Slater, & Palmgreen, 2003). This involves answering ten questions scored on a five-point Likert scale, one being strongly disagree, and five being strongly agree. Participants scoring 24 or below were included as low sensation seekers, and those who scored 25 or above as high sensation seekers. The second independent variable was tempo of music played to the participants. Three levels were incorporated into this variable, but each participant was only required to listen to one level. In Level one no music was played during the test, in level two slow music was played, and in level three fast music was played. When tests had been completed a two by three Anova test was used to analyse the results. 

Materials.
The B S S S (Stephenson et al. 2003) was used to collect data on levels of sensation seeking in the participants. Eight statements were shown, for example, I would like to try parachute-jumping. Participants responses were measured on a Likert scale scoring one for strongly disagree and increasing to five for strongly agree, the greater the resulting score indicating higher levels of sensation seeking tendencies. The reliability test for this scale was 8.2.
The Superlab programme was used to design and create an experiment using a pink oval (12x16cm) as the stimulus and displayed in the centre of the screen for five varying lengths of time, of 400ms 800ms,1000ms,1200ms, and 1600ms. Participants had to select the indicated keys as to whether they judged the oval to have been displayed for a short or a long period. An experimental phase was also prepared to enable participants to practice selecting their options using five of each duration. The experiment was then randomised, and 22 pink ovals were displayed overall for the actual test to include 10 displays of the 1000ms timing as this was the measurement required to assess if the participants had over or under estimated time. Three each of all the other timings were displayed. Prior to completing the test each participant either listened to a minute-long excerpt of fast music, slow music or sat in silence until the test began. 


Procedure.
Prior to the creation and running of the study ethical approval was obtained from the University psychology department. At the start of the study participants signed a consent form with a brief description of what was entailed in the research study and made aware they could withdraw at any point. The study first entailed completing an eight question sensation seeking test. Instructions then appeared on the screen and a practice phase was run in which the pink oval was displayed five times for each of the possible time durations varying from 400, 800, 1000, 1200 and 1600ms. Following this, participants alternated between either listening to a piece of slow music, fast music, or silence, for a period of one minute. When this was completed the pink oval began to be displayed and, as instructed when the participant considered the time interval to have been short they were required to depress the red key on the left, and when they considered the interval to be long to depress the blue key on the right. When all tests had been completed the participants were thanked and given a debrief form.

 Results.
The mean and standard deviation for levels of sensation seeking measured in our participants was 27.47 with a standard deviation of 6.13. The reliability score of the Brief Sensation seeking Scale was 8.3. The main interaction effect of time perception obtained by combining the scores of sensation seeking and music tempo were F(2,32) = .78, p > .05 which suggest we found to be nonsignificant. The effect of sensation seeking alone scored as follows, F(1,32)=.66, P > .05 which was also nonsignificant. The main effect all tempos of music combined on time perception were F (2,32) = .16, p > .05. The significant levels of no music and slow music tempo were .90, for no music and fast music 1.00, and for slow music and fast music .88 all were nonsignificant. This would suggest that in this study, neither the level of sensation seeking tendencies, nor the tempo of music played to the participants produced a significant effect on their perception of the timed events.

 

                                                                      Discussion.

        Contrary to the findings of previous research literature, this study did not find a significant link between either the level of sensation seeking tendencies of an individual, or their exposure to music of different tempos in their perception of the duration of a timed event.
        Other studies however do report that tempo is indeed a major factor contributing to the distortion of time. It has been indicated that music with a fact tempo is perceived to be longer than music with a slow tempo.  (Droit-Volt, et al, 2013). However, when the emotional valence of the music was evaluated it was seen that the fast temp music was also thought to be more arousing. This may in turn confirm the suggestion in our introduction that our perception of time is not only affect by the tempo of a piece of music but also the preference or maybe also the level of sensation seeking trends of the individual, as it affects their emotions. (Droit-Volet et al, 2013). In the studies researched it was found that music was played for the duration of the test, whereas in this study the differing tempos of music and the silent control were played prior to the commencement of the time perception test. This may be a possible weakness in the study design if the effect of the tempo of music played tailed off as the test progressed

        Whilst much evidence concurs with these hypotheses a recent study emphasises the role of personal preference. So much so it suggests listening to a musical play list of our own choosing causes us to overestimate time, whilst listening to an unknown play list conversely causes an underestimation of time. (Hassmén, et al, 2018).  This would have a significant bearing on our results if participants did not like the choice of music used in the study. The same study however, also looked specifically at a comparison of the effects of slow music and found their hypothesis that slow music would have a greater effect on time estimation than listening to no music was not upheld.  (Hassmén, et al, 2018). 
         Another consideration when listening to music is whether it makes us feel sad or unhappy, as both these emotions have been found to make us perceive time intervals to be shorter than when no music is being played, the physical sounds of the music can impact our emotions. (Droit-Volet et al, 2010). 
        Although this study did not uphold the original hypothesis some similar discrepancies can be found in other studies which, when combined with possible improvements that might be made for further studies could provide clearer evidence of significance in the future. 
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Study Consent Form 
 
I understand that this research study is being carried out by 2nd year Psychology Students for the purpose of a module assessment, and that taking part in this study may involve listening to music and to then completing a computer task. 
This task will take approximately 15 minutes to complete.  
I understand that participation in this study is entirely voluntary and I am free to withdraw participation at any time without giving a reason.  I am aware that if I have concerns about the study, I can discuss these concerns with the researcher or academic supervisor at any time during or after the study. 
I understand that the information provided by me will be held confidentially, with a code assigned in place of my name. These data will be stored indefinitely in accordance with the Data Protection Act. 
I also understand that at the end of the study I will be provided with a debrief form and the opportunity to discuss any issues with the researchers. 
 
I, ___________________________________(NAME) consent to participate in the study conducted by Chase Chandler, Alexander Harries, Daniel Schell, John Rees, Lynsday Rees, and Judith Guy under the supervision of Stacey Coleman. 
 
Participant Signature:________________________________________________ 
Date:___________________ 
Name and signature of researcher taking consent  
___________________________________________________________________











Gender: 
Please tick the most appropriate box: 
 
Male  
 
 
Female 
 
 
Other 
 
 
If other, please specify (Optional): 
________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________ 
 
 
Age: 
Please state your age in the box below: 
 
 
 






Brief Sensation Seeking Scale (BSSS) 
Stephenson,M. T., Hoyle, R. H., Slater, M. D., & Palmgreen, P. (2003). Brief measures of sensation seeking for screening and large scale surveys. Drug and Alcohol Dependency, 72, 279-286. 
 
Please respond to the statements below about how you generally feel about yourself, using the rating scale as follows: 
 
Strongly disagree       Disagree       Neither disagree nor agree       Agree      Strongly agree 
 
1. I would like to explore strange places 
2. I would like to take off on a trip with no pre-planned routes or timetables 
3. I like to do frightening things 
4. I would like to try parachute-jumping 
5. I like wild parties 
6. I like new and exciting experiences, even if I have to break the rules 
7. I get restless when I spend too much time at home 
8. I prefer friends who are excitingly unpredictable 
 
Scoring key: 
Strongly disagree = 1 
Disagree = 2 
Neither disagree nor agree = 3 
Agree = 4 
Strongly agree = 5 
 
Range of scores between 8 and 40. Higher scores indicated greater sensation seeking tendencies.












Brief Sensation Seeking Scale (BSSS) 
Stephenson,M. T., Hoyle, R. H., Slater, M. D., & Palmgreen, P. (2003). Brief measures of sensation seeking for screening and large scale surveys. Drug and Alcohol Dependency, 72, 279-286. 
 
Please respond to the statements below about how you generally feel about yourself, using the rating scale as follows: 
 
Strongly disagree       Disagree       Neither disagree nor agree       Agree      Strongly agree 
 
1. I would like to explore strange places 
Strongly disagree       Disagree       Neither disagree nor agree       Agree      Strongly agree 

2. I would like to take off on a trip with no pre-planned routes or timetables 
Strongly disagree       Disagree       Neither disagree nor agree       Agree      Strongly agree
 
3. I like to do frightening things 
Strongly disagree       Disagree       Neither disagree nor agree       Agree      Strongly agree
 
4. I would like to try parachute-jumping 
Strongly disagree       Disagree       Neither disagree nor agree       Agree      Strongly agree
 
5. I like wild parties 
Strongly disagree       Disagree       Neither disagree nor agree       Agree      Strongly agree

6. I like new and exciting experiences, even if I have to break the rules 
Strongly disagree       Disagree       Neither disagree nor agree       Agree      Strongly agree
 
7. I get restless when I spend too much time at home 
Strongly disagree       Disagree       Neither disagree nor agree       Agree      Strongly agree 

8. I prefer friends who are excitingly unpredictable 
       Strongly disagree       Disagree       Neither disagree nor agree       Agree      Strongly agree
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Study Debrief Sheet  
 
Exploring the effects of sensation seeking and tempo of music on time perception  
 
 
Thank you for taking part in this study.   
[bookmark: _GoBack] 
The aim of this study was to explore the effects of sensation seeking and tempo of music on time perception. We specifically wanted to find out whether individuals who scored high on the sensation seeking scale and were in the fast tempo of music condition would significantly overestimate time.  
 
 
If you wish to withdraw your data from the study you must tell the researcher now.  After this point, all of your data will remain confidential and we will not trace it back to you. 
 
 
If taking part in this study has raised any questions, please do not hesitate to speak to the researchers listed below or contact the academic supervisor Stacey Coleman on Stacey.coleman@uwtsd.ac.uk. 
 
 
Thank you once again for taking time to participate in this study. 
 
 
Chase Chandler – 1701786@student.uwtsd.ac.uk  
Judith Guy –1704700@student.uwtsd.ac.uk  
Alex Harries – 1704208@student.uwtsd.ac.uk  
John Rees – 1703876@student.uwtsd.ac.uk  
Lyndsay Rees –  1703820@student.uwtsd.ac.uk  
Dan Schell – dschell.150743@student.uwtsd 
 
BA Counselling Studies and Psychology 
 
University of Wales Trinity Saint David, Swansea 


	Between-Subjects Factors

	
	Value Label
	N

	MusicTempo
	1.00
	NoMusic
	13

	
	2.00
	SlowMusic
	12

	
	3.00
	FastMusic
	13

	SensationSeeking
	1.00
	Low
	15

	
	2.00
	High
	23




	Descriptive Statistics

	Dependent Variable:   TimePerception  

	MusicTempo
	SensationSeeking
	Mean
	Std. Deviation
	N

	NoMusic
	Low
	4.2500
	2.62996
	4

	
	High
	6.7778
	3.70060
	9

	
	Total
	6.0000
	3.51188
	13

	SlowMusic
	Low
	5.5000
	2.51661
	4

	
	High
	5.5000
	2.00000
	8

	
	Total
	5.5000
	2.06706
	12

	FastMusic
	Low
	6.1429
	2.67261
	7

	
	High
	6.0000
	2.96648
	6

	
	Total
	6.0769
	2.69139
	13

	Total
	Low
	5.4667
	2.55976
	15

	
	High
	6.1304
	2.92799
	23

	
	Total
	5.8684
	2.77217
	38




	Levene's Test of Equality of Error Variancesa

	Dependent Variable:   TimePerception  

	F
	df1
	df2
	Sig.

	1.864
	5
	32
	.129

	Tests the null hypothesis that the error variance of the dependent variable is equal across groups.

	a. Design: Intercept + MusicTempo + SensationSeeking + MusicTempo * SensationSeeking




	Tests of Between-Subjects Effects

	Dependent Variable:   TimePerception  

	Source
	Type III Sum of Squares
	df
	Mean Square
	F
	Sig.
	Partial Eta Squared

	Corrected Model
	20.179a
	5
	4.036
	.489
	.782
	.071

	Intercept
	1116.673
	1
	1116.673
	135.271
	.000
	.809

	MusicTempo
	2.583
	2
	1.291
	.156
	.856
	.010

	SensationSeeking
	5.440
	1
	5.440
	.659
	.423
	.020

	MusicTempo * SensationSeeking
	12.828
	2
	6.414
	.777
	.468
	.046

	Error
	264.163
	32
	8.255
	
	
	

	Total
	1593.000
	38
	
	
	
	

	Corrected Total
	284.342
	37
	
	
	
	

	a. R Squared = .071 (Adjusted R Squared = -.074)



Estimated Marginal Means


	1. MusicTempo

	Dependent Variable:   TimePerception  

	MusicTempo
	Mean
	Std. Error
	95% Confidence Interval

	
	
	
	Lower Bound
	Upper Bound

	NoMusic
	5.514
	.863
	3.755
	7.272

	SlowMusic
	5.500
	.880
	3.708
	7.292

	FastMusic
	6.071
	.799
	4.443
	7.699




	3. MusicTempo * SensationSeeking

	Dependent Variable:   TimePerception  

	MusicTempo
	SensationSeeking
	Mean
	Std. Error
	95% Confidence Interval

	
	
	
	
	Lower Bound
	Upper Bound

	NoMusic
	Low
	4.250
	1.437
	1.324
	7.176

	
	High
	6.778
	.958
	4.827
	8.729

	SlowMusic
	Low
	5.500
	1.437
	2.574
	8.426

	
	High
	5.500
	1.016
	3.431
	7.569

	FastMusic
	Low
	6.143
	1.086
	3.931
	8.355

	
	High
	6.000
	1.173
	3.611
	8.389




Post Hoc Tests


MusicTempo


	Multiple Comparisons

	Dependent Variable:   TimePerception  

	Tukey HSD  

	(I) MusicTempo
	(J) MusicTempo
	Mean Difference (I-J)
	Std. Error
	Sig.
	95% Confidence Interval

	
	
	
	
	
	Lower Bound
	Upper Bound

	NoMusic
	SlowMusic
	.5000
	1.15019
	.901
	-2.3264
	3.3264

	
	FastMusic
	-.0769
	1.12695
	.997
	-2.8463
	2.6924

	SlowMusic
	NoMusic
	-.5000
	1.15019
	.901
	-3.3264
	2.3264

	
	FastMusic
	-.5769
	1.15019
	.871
	-3.4034
	2.2495

	FastMusic
	NoMusic
	.0769
	1.12695
	.997
	-2.6924
	2.8463

	
	SlowMusic
	.5769
	1.15019
	.871
	-2.2495
	3.4034

	Based on observed means.
 The error term is Mean Square(Error) = 8.255.




Homogeneous Subsets

	TimePerception

	Tukey HSDa,b,c  

	MusicTempo
	N
	Subset

	
	
	1

	SlowMusic
	12
	5.5000

	NoMusic
	13
	6.0000

	FastMusic
	13
	6.0769

	Sig.
	
	.869

	Means for groups in homogeneous subsets are displayed.
 Based on observed means.
 The error term is Mean Square(Error) = 8.255.

	a. Uses Harmonic Mean Sample Size = 12.649.

	b. The group sizes are unequal. The harmonic mean of the group sizes is used. Type I error levels are not guaranteed.

	c. Alpha = .05.



Profile Plots
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	2. SensationSeeking

	Dependent Variable:   TimePerception  

	SensationSeeking
	Mean
	Std. Error
	95% Confidence Interval

	
	
	
	Lower Bound
	Upper Bound

	Low
	5.298
	.768
	3.733
	6.862

	High
	6.093
	.608
	4.855
	7.331
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