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Abstract 
This present paper aimed to explore and identify whether an individual’s level of sensation seeking and tempo of music influenced an individual’s perception of time. 60 participants (38 male and 22 female) (age range = 18 to 61, M = 24.9, SD = 9.59), participants were recruited from a University campus. Participants took part in an 8-scale questionnaire and then a computer-based experiment. The hypothesis is that different tempos of music would influence an individual’s perception of time. A 2 x 3 ANOVA analysis was conducted to analyse the interaction effect between tempo of music and time perception. The hypothesis within this study must be rejected and future research is needed around factors which influence time perception. 















Time could be described as a very important factor for the decision-making process for an individual (Wittmann & Paulus, 2008). A wide range of research has been conducted surrounding the topic of time perception and the error of time estimation (Chinchananchokchai, Duff & Sar, 2015; Dorit-Volet, Brunot & Niedenthal, 2004). A study by Angrilli, Cherubini & Pavese (1997) argued that when stimulus is interesting it requires more concentration, which, as a consequence,  results in less time units being used and processed by the individual. Further evidence that supported Angrilli et al, 1997 was Dorit-Volet, Brunot & Niedenthal, (2004) who found that emotions also have an influence of time perception, by distracting a person’s attention from time processing (Ohman, Lundqvist & Esteves, 2001). It could be argued that the perception of time for an individual can be affected by many of things, including emotions. Orme, (1969) found that pain and stress can also influence time perception. Time perception is often described as a cognitive process (Droi-volet, et al, 2004), and it could be suggested that many factors could influence cognitive processes. 
A study conducted by Zheng, Wenbin, Jing & Yuanyuan, (2014) found that sensation seeking played a role in the error of processing, which could suggest that sensation seeking does in fact play a role in the influence of time perception. Sensation seeking has been described by Zuckerman, (1994) as part of an individual’s personality, where a person may participate in a risky activity to seek satisfaction or a reward, (Zuckerman, 1994). An individual characterising as a high or low sensation seeker will depend on how they may perceive risks and approach the situation differently, as some individuals require more simulation than others (Horvath & Zuckerman, 1993; Zuckerman, 1979). Therefore, it could be suggested that an individual’s perception of time could be influenced based on the stimulus.
One stimulus that has been suggested to affect an individual is music. A recent study conducted by Hassmen, Toohey & Stevens, (2018), suggested that music had a positive effect on the individual and suggested that the tempo of music had an impact on an individual perception. 
However, the main purpose of this present study was to explore an individual’s level of sensation seeking and the tempo of music and whether these factors influenced a person’s perception of time. In this present study, it was hypothesised that different tempo of music would influence an individual’s time perception, with fast music causing an individual to overestimate time while slow and no music causes an individual to underestimate time. 
Method
Participants
 A total of 60 participants were recruited and participated within the study from a University campus, which included staff and students (22 female and 38 males). The age range was 18 to 61 (M = 24.9, SD = 9.59). 
Design
The research design of this study was an experimental 2 x 3 between- subjects ANOVA. The independent variable within the study was tempo of music, and the participants were placed into1 of 3 groups; no music, slow music and fast music. The second independent variable was sensation seeking; a participant was measured to assess whether they were high or low using a Brief Sensation Seeking Scale Questionnaire Scale (BSSS; Stephenson, M. T. et al, 2003). 
Materials
The Brief Sensation Seeking Scale (BSSS; Stephenson, M. T. et al, 2003) used. The included 8 items; these included items such as “I get restless when I spend too much time at home” and “I like to do frightening things”. This was then scored on a 5 point Likert scale, ranging from 5 - strongly agree, 4 - agree, 3 - neither agree nor agree, 2 - disagree and 1 - strongly disagree, therefore final scores were calculated from the overall score of between 8 to 40, which indicated the higher scores suggested the higher sensation seeking tendencies. A reliability analysis was conducted on the questionnaire, which was Cronbach’s Alpha .640. The questionnaire also included demographic questions, age and gender. A computer-based experiment was also constructed on a programme called Super Lab (Appendix D), where a pink oval 12 x 16cm was presented 5 times over the course of the study, during the practice phase of the experiment, and was randomised 22 times throughout the experimental phase, for different time intervals, 800ms, 1000ms, 1200ms and 1600ms. There were three groups of tempo of music; the ‘no music’ group, which contained 20 participants, the ‘slow music’ group, which also contained 20 participants who were played Marconi Union-Weightless at 71 beats per minute, and the ‘fast music’ group containing the remaining 20 participants, who were played Mariah Carey’s All I Want for Christmas, which is 150 beats per minute. 
Procedure
During this experiment all ethical requirements were followed during each stage. Participants were initially seated in a lab booth, presented with a consent form (Appendix A) and asked to sign, which was then given back to the researcher to counter sign. Participants were then asked to fill out a Brief Sensation Seeking Questionnaire and demographic questions (Appendix B). Once completed, participants where then asked and guided by the researcher to participate in the computer-based experiment. Participants had to follow on screen instructions and respond using the keyboard to whether they perceived the amount of time that the pink oval was presented on the screen either to be long period of time or short period of time. Participants were directed through the practice phase. Upon completion, participants were directed with on screen instructions to the experimental phase of the programme. While participating in the computer-based experiment, 20 participants had fast music played, 20 participants had slow music played and the remaining other 20 had no music. Participants, upon completion, let the researcher know they had finished. The researcher then went back into the lab and presented the participant with a debrief form (Appendix C), and thanked the participant for taking part.
Results
The mean score for sensation seeking was (M = 27.55, SD = 4.18). The mean score for time perception was (M = 5.82, SD = 2.85). A 2 x 3 way between-subject ANOVA analysis was conducted to analysis the effect of sensation seeking and tempo of music on time perception. There was a significant interaction effect between sensation seeking and tempo of music (F (2, 54) = 4.76, p = .01).
 However, the main effect of sensation seeking was non-significant (F (1, 54) = .00, p = .99). The main effect of the music group was non-significant (F (2, 54) = .02, p = .98). This indicates that there is a non-significance between music group and sensation seeking having an effect on time perception. The multiple comparison table shows the effect between no music and fast music (p = .80), no music and slow music (p = 1.0) and slow music and fast music (p = .80). 
These results indicate that the original hypothesis of this present study has to be rejected. 
Discussion
The overall findings in this present study suggests that slow music had the reverse effect on low sensation seeking participants, which then indicated that slow music did influence an individual’s perception of time, with individuals overestimating time whilst listening to slow music.  
Despite previous literature supporting the hypothesis of this current paper, the study undertaken by  Zheng, Wenbin, Jing & Yuanyuan, (2014) was in fact sex specific to females, however within the present study, there was a higher number of male participants, with 38 males and only 22 females, which could be an explanation for different outcome. For future research or replica studies it may be beneficial to have the same number of males and females, and this may eliminate any doubt that this factor could be the reason for different outcomes. 
Other previous literature supporting the hypothesis also focused heavily on emotions and arousal factors, however this present study focused on a specific personality trait. With this in mind, it could be a limitation to this present study, and gives an explanation to why the results of this study do not correspond with previous studies, which provides thought for further research. 
Another influencing factor that may be taken into consideration for the results within this present study were the selection of participants, with a substantial number of participants being students in between classes, who could have possibly rushed the experiments due to time constraints between classes. It could also be suggested that the number of participants were limited and a specific group. It may be beneficial, in future studies, to have a randomised group of participants. 
Within this study a reliability analysis was also run on the questionnaire, resulting in questions 1, 2, 7 and 8 being removed from the analysis as the values were all negative. This could be not measured accurately as participants could have misinterpreted the questions. It could also be suggested that each participant could have interpreted the questions differently, as each participant may have a different perspective of a situation than others.  Therefore, it could be suggested that, in further studies, it may be beneficial to use a different scale to measure sensation seeking.  
[bookmark: _GoBack]However, these results do provide more of an insight and give good ground for future research into what factors do, in fact, influence time perception, and to what other personality traits or factors that could influence the overestimation of time. It could also be suggested that, if the study was to be run again using Within Subjects, as opposed to In-between Subjects, findings may be contradictory.
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Appendices 
Appendix A – Consent form
[image: cid:image002.jpg@01CE9E6C.1FCD7C20]School of Psychology 
Swansea Campus
Swansea


Study Consent Form

I understand that this research study is being carried out by a 2nd year Psychology Student for the purpose of a module assessment, and that taking part in this study will involve me responding to a short questionnaire and completing a task on a computer.
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 researchers 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 Amy Mellin, Rebecca Harding, Leah Phillips, Kris Evans, Demi Easter and Julie-Ann Ulbstall School of Psychology, University of Wales Trinity Saint David,  Swansea under the supervision of Stacey Coleman.

Participant Signature:________________________________________________
Date:___________________
Name and signature of researcher taking consent 
___________________________________________________________________





Appendix B – Brief sensation seeking questionnaire. 
Questionnaire

Age:______     					Gender:___________

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

Please circle only ONE of the following answers to each question

Q1) I would like to explore strange places
Strongly disagree     Disagree   Neither disagree nor agree    Agree     Strongly agree

Q2) 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

Q3) I like to do frightening things
Strongly disagree     Disagree   Neither disagree nor agree    Agree     Strongly agree

Q4) I would like to try parachute-jumping
Strongly disagree     Disagree   Neither disagree nor agree    Agree     Strongly agree

Q5) I like wild parties
Strongly disagree     Disagree   Neither disagree nor agree    Agree     Strongly agree

Q6) I like new and exciting experiences, even if I have to break the rules
Strongly disagree     Disagree   Neither disagree nor agree    Agree     Strongly agree

Q7) I get restless when I spend too much time at home
Strongly disagree     Disagree   Neither disagree nor agree    Agree     Strongly agree

Q8) I prefer friends who are excitingly unpredictable
Strongly disagree     Disagree   Neither disagree nor agree    Agree     Strongly agree
Thank you for taking part in this questionnaire, please hand this back to the researcher.

























Appendix C- Debrief Form
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Study Debrief Sheet 
Effects of Sensation Seeking and Tempo of Music on Time Perception. 
Thank you for taking part in this study.  
The aim of this study was to investigate the effects of sensation seeking and tempo of music has on time perception.  We specifically wanted to examine whether sensation seeking, and tempo of music impacted on an individual’s perception of time. 
If you wish to withdraw your data from the study, you must tell one of the researchers now.  After this point, all of your data will remain confidential and we will not be able to trace it back to you.

If taking part in this study has raised any questions or concerns, please speak to the researchers

Amy Mellin, on 1705191@student.uwtsd.ac.uk
Rebecca Harding
Kris Evans
Julie-Ann Ubsdell
Leah Phillips
Demi Easter
OR if you wish to contact the academic supervisor Stacey Coleman, on Stacey.coleman@uwtsd.ac.uk.

Thank you once again for taking time to participate in this study.

BA Counselling Studies and Psychology
University of Wales Trinity Saint David, Swansea
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Superlab instructions
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SPSS Output


	Between-Subjects Factors

	
	Value Label
	N

	ssHIGHLOW
	1.00
	high
	32

	
	2.00
	low
	28

	musicgroup
	1.00
	NO Music
	20

	
	2.00
	Fast Music
	20

	
	3.00
	Slow Music
	20




	Descriptive Statistics

	
	N
	Minimum
	Maximum
	Mean
	Std. Deviation

	timeperception
	60
	.00
	10.00
	5.8167
	2.85522

	SStotal
	60
	19.00
	36.00
	27.5500
	4.17996

	age
	60
	18.00
	61.00
	24.9000
	9.59113

	Valid N (listwise)
	60
	
	
	
	




	Descriptive Statistics

	
	N
	Minimum
	Maximum
	Mean
	Std. Deviation

	gender
	60
	1.00
	2.00
	1.3667
	.48596

	age
	60
	18.00
	61.00
	24.9000
	9.59113

	Valid N (listwise)
	60
	
	
	
	




	Descriptive Statistics

	
	N
	Minimum
	Maximum
	Mean
	Std. Deviation

	timeperception
	60
	.00
	10.00
	5.8167
	2.85522

	ssHIGHLOW
	60
	1.00
	2.00
	1.4667
	.50310

	Valid N (listwise)
	60
	
	
	
	





	Descriptive Statistics

	Dependent Variable:   timeperception  

	ssHIGHLOW
	musicgroup
	Mean
	Std. Deviation
	N

	high
	NO Music
	4.8333
	3.31160
	6

	
	Fast Music
	5.0667
	2.52039
	15

	
	Slow Music
	7.4545
	2.06706
	11

	
	Total
	5.8438
	2.72514
	32

	low
	NO Music
	6.5000
	2.90225
	14

	
	Fast Music
	6.6000
	2.07364
	5

	
	Slow Music
	4.2222
	3.38296
	9

	
	Total
	5.7857
	3.04725
	28

	Total
	NO Music
	6.0000
	3.04354
	20

	
	Fast Music
	5.4500
	2.45967
	20

	
	Slow Music
	6.0000
	3.12881
	20

	
	Total
	5.8167
	2.85522
	60




	Levene's Test of Equality of Error Variancesa

	Dependent Variable:   timeperception  

	F
	df1
	df2
	Sig.

	.740
	5
	54
	.597

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

	a. Design: Intercept + ssHIGHLOW + musicgroup + ssHIGHLOW * musicgroup




	Tests of Between-Subjects Effects

	Dependent Variable:   timeperception  

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

	Corrected Model
	76.234a
	5
	15.247
	2.034
	.088
	.158

	Intercept
	1701.342
	1
	1701.342
	226.986
	.000
	.808

	ssHIGHLOW
	.001
	1
	.001
	.000
	.989
	.000

	musicgroup
	.326
	2
	.163
	.022
	.979
	.001

	ssHIGHLOW * musicgroup
	71.382
	2
	35.691
	4.762
	.012
	.150

	Error
	404.749
	54
	7.495
	
	
	

	Total
	2511.000
	60
	
	
	
	

	Corrected Total
	480.983
	59
	
	
	
	

	a. R Squared = .158 (Adjusted R Squared = .081)




	1. ssHIGHLOW

	Dependent Variable:   timeperception  

	ssHIGHLOW
	Mean
	Std. Error
	95% Confidence Interval

	
	
	
	Lower Bound
	Upper Bound

	high
	5.785
	.520
	4.743
	6.827

	low
	5.774
	.564
	4.642
	6.906




	2. musicgroup

	Dependent Variable:   timeperception  

	musicgroup
	Mean
	Std. Error
	95% Confidence Interval

	
	
	
	Lower Bound
	Upper Bound

	NO Music
	5.667
	.668
	4.328
	7.006

	Fast Music
	5.833
	.707
	4.416
	7.251

	Slow Music
	5.838
	.615
	4.605
	7.072




	3. ssHIGHLOW * musicgroup

	Dependent Variable:   timeperception  

	ssHIGHLOW
	musicgroup
	Mean
	Std. Error
	95% Confidence Interval

	
	
	
	
	Lower Bound
	Upper Bound

	high
	NO Music
	4.833
	1.118
	2.593
	7.074

	
	Fast Music
	5.067
	.707
	3.649
	6.484

	
	Slow Music
	7.455
	.825
	5.800
	9.110

	low
	NO Music
	6.500
	.732
	5.033
	7.967

	
	Fast Music
	6.600
	1.224
	4.145
	9.055

	
	Slow Music
	4.222
	.913
	2.393
	6.052



	Multiple Comparisons

	Dependent Variable:   timeperception  

	Tukey HSD  

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

	
	
	
	
	
	Lower Bound
	Upper Bound

	NO Music
	Fast Music
	.5500
	.86576
	.801
	-1.5365
	2.6365

	
	Slow Music
	.0000
	.86576
	1.000
	-2.0865
	2.0865

	Fast Music
	NO Music
	-.5500
	.86576
	.801
	-2.6365
	1.5365

	
	Slow Music
	-.5500
	.86576
	.801
	-2.6365
	1.5365

	Slow Music
	NO Music
	.0000
	.86576
	1.000
	-2.0865
	2.0865

	
	Fast Music
	.5500
	.86576
	.801
	-1.5365
	2.6365

	Based on observed means.
 The error term is Mean Square(Error) = 7.495.





	timeperception

	Tukey HSDa,b  

	musicgroup
	N
	Subset

	
	
	1

	Fast Music
	20
	5.4500

	NO Music
	20
	6.0000

	Slow Music
	20
	6.0000

	Sig.
	
	.801

	Means for groups in homogeneous subsets are displayed.
 Based on observed means.
 The error term is Mean Square(Error) = 7.495.

	a. Uses Harmonic Mean Sample Size = 20.000.

	b. Alpha = .05.


[image: ]



	Case Processing Summary

	
	N
	%

	Cases
	Valid
	60
	100.0

	
	Excludeda
	0
	.0

	
	Total
	60
	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

	.640
	.648
	4





	Item Statistics

	
	Mean
	Std. Deviation
	N

	q3
	2.9333
	1.03934
	60

	q4
	3.6333
	1.26178
	60

	q5
	2.9167
	1.21141
	60

	q6
	3.5500
	.87188
	60




	Inter-Item Correlation Matrix

	
	q3
	q4
	q5
	q6

	q3
	1.000
	.446
	.372
	.415

	q4
	.446
	1.000
	.279
	.140

	q5
	.372
	.279
	1.000
	.237

	q6
	.415
	.140
	.237
	1.000




	Summary Item Statistics

	
	Mean
	Minimum
	Maximum
	Range
	Maximum / Minimum
	Variance
	N of Items

	Inter-Item Correlations
	.315
	.140
	.446
	.306
	3.183
	.012
	4




	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

	q3
	10.1000
	5.481
	.588
	.361
	.455

	q4
	9.4000
	5.498
	.394
	.218
	.598

	q5
	10.1167
	5.664
	.397
	.164
	.591

	q6
	9.4833
	7.101
	.336
	.184
	.626




	Scale Statistics

	Mean
	Variance
	Std. Deviation
	N of Items

	13.0333
	9.423
	3.06963
	4
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