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Summary of the proposed study 
Title 
Gaming and Stress: Measuring the difference between puzzle games and fighting games: A quantitative approach. 

The Topic area
Stress is a mental state that affects both the body and the mind (Aliyari et al., 2018). It is a natural process that can enhance a person's ability to focus and perform in challenging situations (Gelabert Carulla & Muntaner-Mas, 2017). However, chronic stress can put undue stress on the body and decrease the individual's mental health, leading to conditions such as depression and anxiety (van Praag, 2004). The student population is at particular risk due to higher workloads such as assignments and exams combined with new experiences, financial stress, and life pressures (Rith-Najarian et al., 2019). A recent UCAS study estimates a four hundred- and fifty per cent increase in mental health disclosures in the last decade (UCAS, 2021), with depression and anxiety being the highest reported conditions (About Student Mental Health, 2018). 

Video games are a form of escapism that allow an individual to escape from the stressors of their lives (Calleja, 2010). Video games engage different brain sections, including the amygdala and hippocampus, responsible for cognition and emotions. The content of the game affects the type of response. For example, excitement can be induced by different games. This is indicated by a stress response with cortisol levels increasing (Aliyari et al., 2018). 

The student population have a high likelihood of gaming, with an estimated seventy-four per cent engaging in gaming activity (Gaming, 2022). Understanding the impact of video games on the stress levels of individuals participating in gaming activities is essential to allow the person playing to utilise gaming to its full potential for beneficial effects and to minimise any negative impacts (Ko & Yen, 2020). 

The Aim of your study
This study investigates the difference in stress levels before and after playing a puzzle game or a fighting game to determine which game choice is more effective for promoting beneficial effects on a person's well-being and stress levels within the student population. This study will showcase, that gaming can effectively promote good mental health in students and that different gaming styles may improve well-being and reduce stress.

The theory and research underpinning your proposal
Theories that underpin this study include the Effort-Recovery Model and Stressor Detachment Model. Escapism theory is included as the mechanism for reducing stress. Gaming is classified as escapism due to its fundamental use of virtual reality (Calleja, 2010).

[bookmark: _Hlk109659996]Escapism, in general terms, means to escape reality. The use of media such as video games allows the individual to escape from their current reality and experience a virtual reality that is more enjoyable than the current stressful one. Escapism allows for the avoidance of problems but does not necessarily deal with any potential stressors (Calleja, 2010). Regarding gaming, studies like Stenseng et al. (2021) indicate that escapism is a driving force for the continuation of playing. The study demonstrated that the player's psychology is affected, producing both self-expansion (Wanting to enrich life) and self-suppression (Wanting to escape life). Giardina et al. (2021) argue that escapism should be separated into two distinct categories, escapism and escape. Escapism is used for mood regulation and emotional release. In this context, the individual embraces the use of gaming as a positive and transfers skill into real life. In contrast, escape is the individual retreating into the game and rejecting life problems. 

The Effort-Recovery Model understands that effort costs an individual a certain amount of energy, and this depletion harms psychological and physical well-being. The theory argues that the depletion is only temporary. When the individual is allowed to take a break from the activities causing the depletion, they can recharge their physical and psychological reserves. If the individual is not allowed to recharge, more substantial and potentially adverse effects are more likely to occur (Tromp & Blomme, 2012). The stressor detachment model by Sonnentag 2010 (Sonnentag & Fritz, 2014) similarly understands stress; however, the initial stressor repeated or exacerbated by other stressors increases the likelihood of adverse effects. 

Zhang et al. (2022) studied the effects of gaming on the effort recovery model. The findings of the study indicate that the effort recovery model is affected by gaming in two distinct ways. Firstly, gaming addiction was more likely when emotional exhaustion was more significant. Secondly, with relaxation, the chances of gaming addictions are reduced. Zhang et al. (2022) indicate that gaming addiction is at the extreme end of the scale. The benefits of gaming can be seen in improving mood, revitalising internal resources, and developing new resources to cope with life stress.

Following a literature search, some of the earliest studies into the effect of gaming on stress levels were those of the research by Snodgrass et al. (2014) and Jones et al. (2014) are opposites of how they understand gaming. Snodgrass et al. explored the idea of problematic gaming with the idea that life stressors increase the likelihood of addictive behaviour. In contrast, Jones et al. investigated the link between gaming and positive mental health and well-being. Illustrating, that gaming can have both positive and negative outcomes for the individual.

[bookmark: _Hlk116312063]Problem gaming is defined in the DSM 5 as Internet Gaming Disorder (IGD) (American Psychiatric Association, 2022). However, problem gaming could also be considered a behavioural addiction covered by the DSM 5, like gambling disorders (Wang & Cheng, 2022). IGD has specific guidelines for diagnosis that must include a preoccupation with internet gaming, withdrawal, inability to stop, withdrawal symptoms and a loss of a significant relationship, e.g., job or education (American Psychiatric Association, 2022). 

Research in this area is steadily increasing due to the potential of increased diagnosis as a result of Covid 19 as restrictions such as quarantines and lockdowns, along with higher stress levels, increase the amount of gaming undertaken, with record high levels in Europe (Ko & Yen, 2020). Most research focuses on motivation and potential risk factors that increase the likelihood of developing IGD. Wang & Cheng (2022) investigated the link between gaming motivation and IGD to recognise three distinct categories of players: those gaining in-game awards, immersion-orientated players, and social-orientated users. The study found that escapism had the highest association with motivation for IGD. Snodgrass et al. (2014) give an insight into why escapism could be more associated. The study's findings concluded that online gaming generally had a higher occurrence rate among individuals with pre-existing life stress, including loneliness and psychological distress (Andr'e et al., 2020). 

Lopez-Fernandez & Kuss, (2020) identified characteristics of an increased likelihood of developing IGD as Male and educated. However, Laconi et al. (2017) indicated that women engage in gaming, as forty-nine per cent of the participants in an IGD study of four hundred and eighteen were women. This is surprising as Women interact with gaming less than Men (Bonanno * & Kommers, 2005). Motivations differ, with men focusing more on competition and women on logic and skill training games (Veltri et al., 2014). The literature review did not discover a direct link between playing to reduce stress and gender. 

The potential for addiction does not subtract away from the benefits. Kowal et al. (2021) conducted a narrative review on gaming regarding depression and anxiety. Depression and anxiety are two of the most prevailing mental health disorders globally (Kowal et al., 2021; Thibaut, 2017). The use of gaming could potentially reduce symptoms in a way that is accessible, inexpensive, and effective. The review demonstrated that gaming could be used in the absence of mental health treatment or in addition to talking therapies, such as Cognitive behavioural therapy (Kuosmanen et al., 2017). Aliyari et al. (2018) investigated gaming through a neuroscience approach, discovering that different genres of games, such as puzzle and runner games, have the potential to almost deactivating the stress fear system. This directly ties into the understanding of stress in the two theories of this study and why escapism has the potential to lower stress levels. However, Aliyari et al. (2018) also studied fear games and exciting games, demonstrating that fear markers (α-amylase concentrations) were evident while playing a fear game, and stress markers (salivary cortisol levels) were evident when playing exciting games. This indicates that games can induce different psychological responses depending on the context. The study only demonstrated different genres and did not conclude their effects on long-term stress levels. Porter & Goolkasian, (2019) conducted research with a Biopsychosocial Model to examine the effects of two genres, puzzle games and fighting games. The research involved measuring both blood pressure and emotional responses. The research concluded that stress responses were not as expected and that player responses may be more complex in stress outcomes. 

The Rationale for your study
The accessibility of video games has increased with platforms such as PC, consoles, mobile gaming, virtual reality, and arcades (Clement, 2021). This increase has led to further development in understanding the impact of gaming (Wang & Cheng, 2022). This study aims to understand how games can be used to provide escapism to reduce stress in the student population. Students are highly stressed due to high demands, low finances, and their bombardment of new experiences (UCAS, 2021). Many students may already have gaming experience, which reduces the learning curve required for a new technique (Clement, 2021), and accessibility is made easier with mobile gaming. Using a resource that many students already own, reduces costs for the student. Services could benefit from reduced costs and increased resources due to reduced demand (Demkowicz et al., 2021). This study is necessary due to the increasing popularity of gaming worldwide (Statista, 2022), especially among students struggling with mental health difficulties (UCAS, 2021; Rith-Najarian et al., 2019). Having an informed choice about which genre may benefit their well-being is essential for students to consider. This study advocates gaming as a resource for improving general well-being but does not diminish the need for student services and mental health facilities where it is appropriate.

The Hypotheses/research question/s
The proposed study has four hypotheses:

1. Levels of stress in students will be reduced as a result of playing 15 minutes of online gaming. 

2. There will be a difference in the impact of stress reduction according to the game that students will play; puzzles versus fighting games.

3. There will be a difference in the levels of stress exhibited between males and females.

4. There will be an interaction between gender and the type of game played on participants’ levels of stress.

Proposed Methodology
Design 
An experimental design will be utilised involving a mixed subjects design. There will be three independent variables: Different genres of games: puzzle versus fighting games, gender and time (pre-gaming and post-gaming) and one dependent variable: The participants' stress levels before and after playing. The study will be single-blind (participants will not know which game they will be allocated to play until they begin), and all information obtained will be anonymised.
Participants 
Forty participants will be needed for the study, twenty for each genre (Sharma et al., 2022). The target population will be students recruited through the UWTSD Experiment Management System. All students are eligible with no restrictions. All participants must be aged over 18. It is hoped that participant recruitment will be structured as follows – 


Materials 
A consent form (Appendix B), Participation record (Appendix A), Pen, Laptop or PC, Tablet, Stress survey forms (Appendix D), Debriefing form (Appendix C), Games – Candy Crush and Tekken 7, Average heart rate chart (Appendix E) and Information sheet for pulses and heart rate (Appendix F) Heart rate and pulse monitor (oximeter).

Proposed Procedure. 
The Experiment Management System service of UWTSD will be used to obtain students for the study.
The Psychological laboratory on the Carmarthen campus will be used.
Students will book a slot to attend the study and agree to participate using the EMS.
Upon arrival, participants will be given a consent form with all relevant information. This will ensure that they are fully informed to consent to participate.
The participants are then ready to start.
Participants will complete a stress test questionnaire and have their heart rate and pulse measured by the researcher before playing a game using an oximeter which has been calibrated. 
The gender of the participant will be collected on this form. 
Participants will be allocated numbers according to their time of arrival. For example, with the fighting game Tekken 7, the first participant will be 1T and will continue in numerical order. Candy Crush is the puzzle game and will follow the same principle starting with 1C.
Twenty participants with even numbers will play the puzzle game.
Each participant will start from the beginning (data will need to be wiped after each use). 
Twenty participants with odd numbers will play the fighting game.
Each participant will play the arcade mode (potentially playing different characters). 
Each participant will have 15 minutes to play regardless of the game they are allocated.
After 15 minutes, the participants will complete another stress test questionnaire and have their heart rates and pulse measured.
Participants will then be debriefed by the researcher and given a debrief form.
Once the debrief is complete, the participant has finished their part in the study.
Once 40 participants, 20 for each genre, have been completed, the data collection part of the study ends.

Proposed Results/Data analysis 
A Quantitative approach will be required to analyse the results. SPSS software will be employed to analyse the data with a 2 x 2 x 2 mixed ANOVA.

Ethical Considerations.
The primary ethical consideration around this study is gaming addiction, classified as Internet Gaming Disorder in the DSM five (American Psychiatric Association, 2022). The proposed method of using a game as a stress reliever can potentially increase the likelihood of addictive behaviour. To avoid this, the gaming session is limited to 15 minutes of playing time.
Similarly, Increased stress from playing the games could negatively impact the participant (Aliyari et al., 2018). This increase is usually short-term and is relates to the game the person is playing. However, students are already at a high risk of increased stress. The participants will have voluntarily entered the study, having provided their full informed consent, knowing that the study measures their stress levels whilst gaming. To address this, participants will be observed while playing. Participants will also be made aware in the consent form that they are entitled to cease participation at any point during the study. This will not impact their studies. 

The use of the puzzle game Candy Crush poses very little ethical consideration as the content is unlikely to offend or upset. Candy crush involves matching sweets so that they clear the puzzle area or complete a task. The content is rated safe for children. 
Tekken 7 is rated PEGI 16, and although all participants will be over 18, considerations must be made about using inappropriate language and violence. Violence includes the game's fighting component and violence towards males and females. Consent forms will have to include information on the content of the violence and inappropriate language. Debrief forms must include contact information for the researcher and their supervisor should any questions be raised. All participants will be monitored during the study to ensure they can leave if they desire to do so.

The BPS guidelines need to be followed in any psychological study. 
Informed consent is given through the consent form. Participants will have all information about the study and its intended purpose. Deception will not be used within the study. However, participants will not know which game they will play before they attend the study.
De-briefing will be provided in person, and a debrief form will be supplied. The form will contain information to reduce risk and contact details in case of any issues. 

Anonymity and confidentiality will be provided through the participation records form. All data collected will be stored on a password-protected computer and in a password-protected file. USB devices used for storage will also be password protected and adhere to the UWTSD data storage procedure.
The study has been designed in a way to incorporate scientific integrity and social responsibility and aims to understand the impact of gaming on stress levels in students.

	Supervisor only:	 
I have reviewed this proposal and am satisfied that it meets the requirements for this dissertation/project. I am happy for data collection to commence.

Signed:

Date:




Appendix
Appendix A
Participation Record

	Tekken 7 (Fighting)

	Number                        
	Date and Time
	Participant (1-20T)

	1  
	
	1T              ☐

	3
	
	2T	☐

	5
	
	3T	☐

	7
	
	4T	☐

	9
	
	5T	☐

	11
	
	6T	☐

	13
	
	7T	☐

	15
	
	8T	☐

	17
	
	9T	☐

	19
	
	10T	☐

	21
	
	11T	☐

	23
	
	12T	☐

	25
	
	13T	☐

	27
	
	14T	☐

	29
	
	15T	☐

	31
	
	16T	☐

	33
	
	17T	☐

	35
	
	18T	☐

	37
	
	19T	☐

	39
	
	20T	☐





	Candy Crush (Puzzle)

	Number 
	Date and Time
	(Participant 1-20C)

	2
	
	1C	☐

	4
	
	2C	☐

	6
	
	3C	☐

	8
	
	4C	☐

	10
	
	5C	☐

	12
	
	6C	☐

	14
	
	7C	☐

	16
	
	8C	☐

	18
	
	9C	☐

	20
	
	10C	☐

	22
	
	11C	☐

	24
	
	12C	☐

	26
	
	13C	☐

	28
	
	14C	☐

	30
	
	15C	☐

	32
	
	16C	☐

	34
	
	17C	☐

	36
	
	18C	☐

	38
	
	19C	☐

	40
	
	20C	☐








Appendix B
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Study Consent Form 
I understand that this research study is being carried out by a 3rd-year Psychology Student for their dissertation and that taking part in this study will involve completing a stress questionnaire and having my heart rate and pulse measured before and after playing a game for 15 minutes. I am aware that gender is also a factor in this study and that I can choose male, female, or other and prefer not to say on the stress questionnaire form. The games involved will be Candy Crush Saga and Tekken 7. I will only be required to play one game randomly picked by the researcher. I will be debriefed at the end of the study. I am aware that Tekken 7 involves the use of inappropriate language and violence to both males and females, and I believe this will not cause any undue psychological stress to me.   

This study will take approximately 25-30 minutes to complete.  
I understand that participation in this study is voluntary, and I am free to withdraw participation during or at the end of the study without giving a reason. I understand that once I leave the study, I will not be able to withdraw my data, as it will be anonymised. I am aware that if I have concerns about the study, I can discuss these concerns with the researcher at any time during or after the study. I understand that I will be provided with the contact details of the research supervisor at the end of the study should I have any concerns. 

I understand that the information I provided will be held anonymously, with a code assigned in place of my name. This data will be stored indefinitely under 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 researcher. 

I, ___________________________________(NAME) consent to participate in the study conducted by Daryl Jones, Centre for Psychology and Counselling, University of Wales Trinity Saint David, under the supervision of Dr Karen Eaton Thomas 

Participant Signature:________________________________________________ 

Date:___________________ 
Name and signature of the researcher taking consent  
___________________________________________________________________ 
Appendix C
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Study Debrief Sheet  
Gaming stress reduction experiment 
 
 
Thank you for taking part in the study.      
 
This study aims to investigate the potential stress-relieving properties of different genres (fighting and puzzle) of games and how they can be used to reduce overall stress in students.  
 
Problem gaming in students is a fairly new subject. However, you should be aware of the potential complications of using gaming for stress reduction. For more information, please visit https://students.ygam.org/gaming/.    
If you feel like you may have a problem with gaming, please contact someone for support. Independent resources are available such as contacting, UK Addiction Treatment Centres on +442029496584. 
 
 
If you wish to withdraw your data from the study, you must tell the researcher now.  After this point, all your data will be anonymised, and we will not be able to trace it back to you. 
 
 
If taking part in this study has raised any questions, please speak to the researcher Daryl Jones email: 2302973@student.uwtsd.ac.uk or contact the academic supervisor, Dr Karen EatonThomas email: k.eatonthomas@uwtsd.ac.uk 
 
 
 
 
Thank you once again for taking the time to participate in this study. 
 
 
Daryl Jones 
BSc Mental Health 
University of Wales Trinity Saint David  
 
Appendix D

The questions in this scale ask you about your feelings and thoughts at the moment. In each case, you will be asked to indicate by circling how often you feel or think in a certain way. 
Name - this will be an auto-generated number – please do not fill in.                    Date ___________
Age ________            Gender (Please circle):    M              F                  Other                   Prefer not to say
 
SCALE:  0 = Not at all         1 = Not really        2 = A little            3 =   Somewhat         4 = Most definitely  
1. At the moment, are you upset because of something that has happened unexpectedly?
	0
	1
	2
	3
	4



2. At the moment, do you feel that you are unable to control the important things in your life? 
	0
	1
	2
	3
	4



3. At the moment, do you feel nervous or "stressed"? 
	0
	1
	2
	3
	4



4. At the moment, do you feel confident about your ability to handle your personal problems? 
	0
	1
	2
	3
	4



5. At the moment, do you feel that things are going your way? 
	0
	1
	2
	3
	4



6. At the moment, do you feel that you cannot cope with all the things that you have to do? 
	0
	1
	2
	3
	4



7. At the moment, do you feel that you are able to control irritations in your life? 
	0
	1
	2
	3
	4



8. At the moment, do you feel that you are on top of things? 
	0
	1
	2
	3
	4



9. At the moment, do you feel angered because of things that are outside of your control? 
	0
	1
	2
	3
	4



10.  At the moment, do you feel that difficulties are piling up so high that you cannot overcome them? 
	0
	1
	2
	3
	4










Appendix E 
Information provided on the actual chart is easy to read, and colours help distinguish sections. 
Resting Heart Rate Chart Men (Beats per Minutes) Age Athlete Excellent Great Good Average Below Average Poor 18 – 25 49 – 55 56 – 61 62 – 65 66 – 69 70 – 73 74 – 81 82+ 26 – 35 49 – 54 55 – 61 62 – 65 66 – 70 71 – 74 75 – 81 82+ 36 – 45 50 – 56 57 – 62 63 – 66 67 – 70 71 – 75 76 – 82 83+ 46 – 55 50 – 57 58 – 63 64 – 67 68 – 71 72 – 76 77 – 83 84+ 56 – 65 51 – 56 57 – 61 62 – 67 68 – 71 72 – 75 76 – 81 82+ 65+ 50 – 55 56 – 61 62 – 65 66 – 69 70 – 73 74 – 79 80+ 
Women (Beats per Minutes) Age Athlete Excellent Great Good Average Below Average Poor 18 – 25 54 – 60 61 – 65 66 – 69 70 – 73 74 – 78 79 – 84 85+ 26 – 35 54 – 59 60 – 64 65 – 68 69 – 72 73 – 76 77 – 82 83+ 36 – 45 54 – 59 60 – 64 65 – 69 70 – 73 74 – 78 79 – 84 85+ 46 – 55 54 – 60 61 – 65 66 – 69 70 – 73 74 – 77 78 – 83 84+ 56 – 65 54 – 59 60 – 64 65 – 68 69 – 73 74 – 77 78 – 83 84+ 65+ 54 – 59 60 – 64 65 – 68 69 – 72 73 – 76 77 – 84 84

Appendix F
Record of pulse/heart rate pre and post gaming
Consult average heart rate chart if heart rate seems abnormal
	Before Playing
	After Playing

	Code
	Pulse rate/ Heart rate
	Code
	Pulse rate/ Heart rate

	1T
	
	1T
	

	1C
	
	1C
	

	2T
	
	2T
	

	2C
	
	2C
	

	3T
	
	3T
	

	3C
	
	3C
	

	4T
	
	4T
	

	4C
	
	4C
	

	5T
	
	5T
	

	5C
	
	5C
	

	6T
	
	6T
	

	6C
	
	6C
	

	7T
	
	7T
	

	7C
	
	7C
	

	8T
	
	8T
	

	8C
	
	8C
	

	9T
	
	9T
	

	9C
	
	9C
	

	10T
	
	10T
	

	10C
	
	10C
	

	11T
	
	11T
	

	11C
	
	11C
	

	12T
	
	12T
	

	12C
	
	12C
	

	13T
	
	13T
	

	13C
	
	13C
	

	14T
	
	14T
	

	14C
	
	14C
	

	15T
	
	15T
	

	15C
	
	15C
	

	16T
	
	16T
	

	16C
	
	16C
	

	17T
	
	17T
	

	17C
	
	17C
	

	18T
	
	18T
	

	18C
	
	18C
	

	19T
	
	19T
	

	19C
	
	19C
	

	20T
	
	20T
	

	20C
	
	20C
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