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Abstract
	The purpose of this study was to determine if high sensation-seekers, when listening to the ‘fast’ music group, would overestimate time as a result. Participants were tasked with completing a questionnaire relating to sensation-seeking. These scores had been tallied to determine if they are high or low sensation-seekers, with a 2x3 ANOVA analysis conducted to determine the effect of these two variables upon time perception. Participants comprised of general university students, as well as some members of the public, these being 15 males and 22 females, one participant entered ‘other’. Results from study had shown a non-significant result across the board, possibly suggesting confounding variables affecting the results, prompting the suggestion that additional variables such as emotional valence and musical preferences may be taken into account in future research, to fully determine if these variables do have an effect upon time perception in conjunction with music tempo and sensation-seeking. 











Introduction
	Time perception has seen an abundance of research in recent years, with different variables suggested to affect how one perceives time. The research has been conducted to examine numerous variables and how they may affect an individual’s time perception, including the emotional valence or the personal enjoyment of another variable in the form of musical tempo (Droit-Volet et al, 2013). Additional variables would be sensation-seeking and tempo of music; the focus of this study. Sensations are said to have significant psychological and physical effects upon an individual, often triggered by variables such as music (Heydari et al, 2013). Heydari et al (2013) suggests that music may invoke such sensations through the means of a ‘fast’ tempo in music, suggesting that those who possess a tendency towards ‘fast’ tempo music, are likely to also possess tendencies to seek these high sensations, otherwise known to be high sensation seekers. Sensation-seeking is also suggested to influence time perception, as high arousal stimuli resulted in an overestimation of time in participants (Angrilli et al, 1997). Another study had provided participants with self-selected music, being of either a ‘fast’ or ‘slow’ tempo, with results indicating that an overestimation of time had occurred for both tempos (Anonymous, 2011). Based from these results, this may suggest that ‘fast’ tempo music may result in an overestimation of time. The hypothesis of this study suggests that high sensation-seeking individuals will overestimate time after listening to ‘fast’ tempo music. 





Methods
Participants
	The study consisted of 38 participants, comprised of students from various university courses and members of the public. Participants were approached in the university by researchers to request participation, while others were gathered by the general public. The study consisted of 15 males and 22 females, one participant had specified ‘other’ with no specifics given. Ages ranged from 18-56 years old (M=27.51, SD=9.60) with one participant not providing their age, so this part of their data has been excluded. One participant’s data was excluded due to withdrawing from the study as the music sample in the ‘slow’ music group had caused emotional distress. Another participant was also excluded due to extreme outliers in the responses of the participant during both phases, possibly demonstrating a misunderstanding of the instructions.
Design
	The study was a multi-factorial, between-subjects design. This consisted of two independent variables, the first being sensation-seeking was categorized by finding the middle value of the scoring key and anything below the value is low sensation-seeking and those above the value are high sensation-seeking, and music tempo which had participants randomly allocated to each group with the dependent variable being time perception. This was measured with how many times out of 10 the individual answered ‘long’ during the various response stages. 
Materials
	The materials for the study consisted of one Likert scale questionnaire which determines the levels of sensation-seeking in participants, this being known as the Brief Sensation-Seeking Scale (BSSS). The questionnaire consisted of eight questions such as “I like to do frightening things”, with provided answers ranging in scores from 1-5, being accordingly scored as Strongly Disagree=1, Disagree=2, Neither disagree nor agree=3, Agree=4 and Strongly Agree=5, scores ranging from 8-40, with higher scores indicating higher sensation-seeking tendencies and lower scores indicating lower sensation-seeking tendencies (Stephenson, Hoyle, Slater & Palmgreen, 2003). Other materials included the music samples used in the ‘fast’ and ‘slow’ music group. The ‘no music control group’ consisted of no sound emanating from the screen, the ‘fast’ music sample consisted of the ‘rock’ genre whereas the ‘slow’ music sample was of the ‘adult comtemporary’ genre with each sample played for 30 seconds. 

The SuperLab program was utilised to create the study program itself, with it split into a ‘practice’ period and a ‘experimental’ period consisting of a pink oval appearing for 400 milliseconds and 1600 milliseconds, each appearing five times. Both stimuli switched back and forth, with an interval stimulus appearing before each oval and a response screen after each oval with answers of ‘long’ and ‘slow’, asking the participant how long they perceived the oval to appear for. The ‘experimental’ phase consisted of pink ovals which stayed on screen for various amounts of time with each appearing a specific amount of times. These being 400 milliseconds appearing three times, 800 milliseconds appearing three times, 1000 milliseconds appearing 10 times, 1200 milliseconds appearing three times and 1600 milliseconds appearing another three times, each appearing in a randomised order per participant. 
Procedure
	The study began with participants completing a consent form (Appendix A) which declared that any and all information provided in the study will be kept strictly confidential in accordance to the Data Protection Act. The participant then states whether they do or do not understand the information provided and then to provide or not provide consent to participate in the study. In the instance the participant consents, they were then provided with a demographics sheet for the participant to enter their age and gender (Appendix B). The participant was then provided with the BSSS questionnaire (Appendix C) which asks various questions in relation to various sensation-seeking behaviours. The participant then begins the SuperLab (Appendix D) study through a computer program. This began with providing instructions for the ‘practice’ period of the study, possessing 400 and 1600 millisecond ovals and requiring participants to answer ‘long’ or ‘short’ for each oval. A randomised music sample, depending upon the group, then plays. Instructions for the ‘experimental’ phase were then provided, with the participant being unaware that 800, 1000, 1200 millisecond ovals were inserted. Once the study had been completed, the participants were provided with a debrief sheet (Appendix E) with information relating to the aims of the study. Participants were offered the opportunity to ask researchers any and all questions they had, with contact details provided on the debrief forms should they wish to ask any questions at a later point. 
Results
A 2x3 between-subjects ANOVA was conducted to determine the effect of sensation-seeking and music tempo upon time perception. Descriptive statistics show sensation-seeking to be (M= 27.47, SD=6.13) and time perception (M=5.87, SD=2.77). A reliability analysis for the questionnaire had shown (α = .82) for Cronbach’s Alpha, suggesting the questionnaire accurately measures sensation-seeking. Results showed that the two-way interaction effect between sensation-seeking and music tempo was non-significant F (2, 32) = .78, p = .47. The main effect of sensation-seeking was non-significant F (1,32) = .66, p = .42 which indicates that there is no significant difference in time perception between high and low sensation-seeking groups. The main effect of music tempo as also non-significant F (2,32) = .16, p = .86 which also demonstrates music tempo to have a non-significant effect upon time perception. Multiple comparisons table shows a non-significant difference between the ‘no music control group’ and the ‘slow’ music group (p = .90). The ‘no music control group’ and ‘fast’ music were also shown to have a non-significant difference (p = 1.00). The ‘slow’ music and ‘fast’ music groups also demonstrated a non-significant difference (p=.87). Based off these results, the hypothesis of this study must be rejected. 

Discussion
	As each of the results shown non-significance, this demonstrates an inconclusive outcome and entails the rejection of the hypothesis. This contradicts previous literature (Heydari et al, 2013; Anonymous, 2011). As a result, the abundance of non-significant results may suggest that additional confounding variables may have been at play which had affected the results of the study. Foremost of these would be the sample size as this was not adequate to conduct an accurate and conclusive study. Future iterations of this study would benefit from gathering more participants. Upon further research into the topic, various sources (Droit-Volet et al, 2013; Droit-Volet & Meck, 2007; Angrilli et al, 1997; Droit-Volet et al, 2004) note that emotional valence or emotional positivity or negativity may be a variable for how one’s time perception is affected, as seen in Droit-Volet et al’s (2004) study in which emotional valence had been found to affect the participant’s time perception when presented with emotional faces through slides. This is supported by a participant within this study, in which they had withdrawn from the study as they experienced emotional distress in response to the ‘slow’ music tempo, suggesting that music choice may be a factor in how an individual may respond to the music. Emotional valence is a factor that had not been considered for the study and, as such, this may be an area of focus in future research. Additional confounding variables to this study may be the personal enjoyment derived from music, as seen in the results, as they demonstrated an overestimation of time for participant’s self-selected music (Anonymous, 2011). Additional factors to take into consideration would include the reliability score. Due to question seven displaying a negative score in the Inter-Item Correlation Matrix, the Correct Item-Total Correlation score exceeded the criteria and the Cronbach’s Alpha If Item Deleted section displaying a figure above the alpha, question seven has been excluded due to potential outliers in how the question was answered by participants. Doing so removes the outliers in data, leading to a higher overall reliability score. Based off the literature provided and the results from this study, it may be beneficial to include emotional valence as a variable for time perception in conjunction with sensation-seeking and music tempo, to ensure that emotional attachments or the emotions of music are considered for future study. This much may also be said for musical preferences, as it may prove beneficial to incorporate a means of self-selected music into the study to determine if this additional variable does influence time perception.
	
In conclusion, the study demonstrated multiple non-significant effects between each variable. Due to the possibility of confounding variables affecting these results, perhaps implementing the variable of emotional valence and self-selected music into the study would allow for the study to account for emotional appraisals in response to music and how this may affect time perception as a result. Provided these variables are considered in future research, this may result in more conclusive and informative results on whether sensation-seeking and music tempo affects time perception.  
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SPSS Output
	Descriptive Statistics

	
	N
	Minimum
	Maximum
	Mean
	Std. Deviation

	Gender
	38
	1.00
	3.00
	1.6316
	.54132

	Age
	37
	18.00
	56.00
	27.5135
	9.60793

	Valid N (listwise)
	37
	
	
	
	




	Descriptive Statistics

	
	N
	Minimum
	Maximum
	Mean
	Std. Deviation

	TimePerception
	38
	1.00
	10.00
	5.8684
	2.77217

	TotalSS
	38
	18.00
	40.00
	27.4737
	6.13249

	Valid N (listwise)
	38
	
	
	
	




	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)




	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




	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




	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




	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.




	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.
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	Case Processing Summary

	
	N
	%

	Cases
	Valid
	38
	100.0

	
	Excludeda
	0
	.0

	
	Total
	38
	100.0

	a. Listwise deletion based on all variables in the procedure.




	Reliability Statistics

	Cronbach's Alpha
	Cronbach's Alpha Based on Standardized Items
	N of Items

	.821
	.829
	7




	Item Statistics

	
	Mean
	Std. Deviation
	N

	Quest1
	4.0263
	.78798
	38

	Quest2
	3.6053
	1.28483
	38

	Quest3
	3.1316
	1.14304
	38

	Quest4
	3.5000
	1.48415
	38

	Quest5
	2.9474
	1.13774
	38

	Quest6
	3.3421
	1.07241
	38

	Quest8
	3.4211
	1.05604
	38




	Inter-Item Correlation Matrix

	
	Quest1
	Quest2
	Quest3
	Quest4
	Quest5
	Quest6
	Quest8

	Quest1
	1.000
	.598
	.536
	.497
	.484
	.341
	.279

	Quest2
	.598
	1.000
	.588
	.333
	.411
	.473
	.265

	Quest3
	.536
	.588
	1.000
	.566
	.359
	.469
	.199

	Quest4
	.497
	.333
	.566
	1.000
	.368
	.314
	.500

	Quest5
	.484
	.411
	.359
	.368
	1.000
	.325
	.334

	Quest6
	.341
	.473
	.469
	.314
	.325
	1.000
	.371

	Quest8
	.279
	.265
	.199
	.500
	.334
	.371
	1.000




	Summary Item Statistics

	
	Mean
	Minimum
	Maximum
	Range
	Maximum / Minimum
	Variance
	N of Items

	Inter-Item Correlations
	.410
	.199
	.598
	.399
	3.002
	.013
	7




	Item-Total Statistics

	
	Scale Mean if Item Deleted
	Scale Variance if Item Deleted
	Corrected Item-Total Correlation
	Squared Multiple Correlation
	Cronbach's Alpha if Item Deleted

	Quest1
	19.9474
	25.673
	.657
	.499
	.792

	Quest2
	20.3684
	22.455
	.610
	.515
	.789

	Quest3
	20.8421
	23.055
	.654
	.562
	.782

	Quest4
	20.4737
	21.175
	.598
	.524
	.795

	Quest5
	21.0263
	24.405
	.520
	.302
	.804

	Quest6
	20.6316
	24.725
	.531
	.347
	.802

	Quest8
	20.5526
	25.551
	.456
	.366
	.814




	Scale Statistics

	Mean
	Variance
	Std. Deviation
	N of Items

	23.9737
	31.540
	5.61603
	7
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