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[bookmark: _Toc131950167]Abstract   
The aim of this study was to investigate the stress-relieving properties of video games on the student population. There were four hypotheses, two of which included gender and two regarding playing time and different genres: Puzzle vs Fighting games. The method involved playing for fifteen minutes with a modified stress scale questionnaire (PSS) and pulses with an oximeter completed before and after playing. The participants were twenty-four psychology students from UWTSD and consisted of 87.5% females. The findings of this study were at odds with the literature review. The only significant result was with the puzzle game and perceived stress. Time (pre and post gaming) and the fighting game showed no statistical significance. This study indicates that video games do not have a significant effect on female students, do not increase stress levels, and have a minimal effect on reducing stress. More research is needed to determine why the effects were limited and to explore potential gender differences. 
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Stress is a part of everyday life (Weber, 2022). It is a natural physiological and behavioural response to direct or perceived challenges or threats. In this regard, it is classified as a mental state affecting the mind and body (Aliyari et al., 2018). It enhances focus and performance to address and deal with potential challenges (Gelabert Carulla & Muntaner-Mas, 2017). However, chronic stress is associated with adverse physiological and psychological effects. Chronic stress occurs when stress is frequently triggered, and the person cannot regulate the stress response. This puts the mind and the body under increased strain leading to potential physical and mental health complications (Augner, 2015; Jackson et al., 2010).  Stress affects everyone, but certain life events have a higher likelihood of causing increased stress (Cohen et al., 2012). One period in someone's life where they are likely to experience increased stress is their time at university. Students must deal with new academic, personal, and social challenges (Bland et al., 2012). This is combined with new experiences and pressures, such as financial stress and general life pressures (Rith-Najarian et al., 2019). In this regard, students are generally categorised as having a higher risk of increased stress (Bland et al., 2012).    
Reducing stress can reduce the likelihood of the adverse effects of chronic stress, including burnout, anxiety, and depression (van Praag, 2004; Augner, 2015). There are many methods of reducing stress, including breathing techniques, meditation, and ecotherapy (Chaudhury & Banerjee, 2020; Decker et al., 2019). However, unhealthy coping strategies are often used to reduce stress, including misuse of alcohol or drugs, smoking and overeating (Jackson et al., 2010). The way people reduce stress is as varied as the individuals themselves and is usually achieved through resilience. Resilience is the ability to maintain or improve one's mental health state even after experiencing adversity (Herrman et al., 2011). One form of stress reduction worth investigating is gaming.    

Dealing with stress can be categorised into engagement and disengagement (Compas et al., 2001). Engagement involves attempting to solve and overcome any problems the gamers might be experiencing, while disengagement involves seeking a distraction from the problem or denying its existence. Gaming is a form of escapism that allows the player to enter a virtual world that does not contain the issues the person is trying to escape (Calleja, 2010). Gaming has many forms, from single-player games to massive online multiplayer games. There are also various genres, including puzzles, simulation, fighting, adventure, and driving. There are many different games for all ages and playing styles (LYONS et al., 2011). Gaming has been indicated to impact emotions and cognition directly, therefore providing evidence that the player is affected by playing. This is supported by studies such as that of Aliyari et al. (2018), which indicate that both the amygdala and hippocampus are affected by the process of gaming.
The playing of video games is generally believed to be a male-orientated pastime. Looking at statistics from 2013, the percentage of males playing video games was forty-six per cent, and females were thirty-eight per cent. The same source, this time looking at 2021, shows that males are now at sixty-three per cent, and females have increased to fifty-six per cent (Statista, 2022a). The statistics indicate that gaming is becoming more popular for both sexes, but females are still less likely to engage in gaming than males. These statistics, however, do not explore the motivation behind gaming. A study by Veltri et al. (2014) provides insight into motivation among male and female gamers. The differences in motivation are extensive and can be categorised in various ways. For example, although both genders use gaming for escapism, it is indicated that females are more motivated by this than males. This could be explained by the differences in playing styles, with males focusing more on competition and women focusing more on logic and skill training games (Veltri et al., 2014).   
A review of the literature highlighted that there is a limited amount of research into the reasons why males and females differ in their attitudes toward gaming. One study of interest was by Hoeft et al., (2008). This study used magnetic resonance imaging (MRI) to detect changes in the brain during playing. The results indicate that men are more likely to generate positive feelings during playing than women. Therefore, this could arguably provide a possible biological explanation for the disparity between gaming engagement between the two sexes.  Two theories, and a catalyst for change underpin the subject of this research study. 
The leading theory is the effort recovery model by Meijman & Mulder (1998), which proposes that psychological reserves are not infinite. The effort used in daily work tasks depletes these reserves, causing psychological strain. To restore the reserves and prevent strain, a period of psychological detachment is needed from the task causing the depletion of reserves (Zoupanou et al., 2013). If the person is not allowed to detach from the strain, there are potential adverse side effects (Tromp & Blomme, 2012), such as chronic physical and mental health concerns (van Hooff et al., 2018). This need for detachment from psychological strain could be seen as a motive to establish distraction methods, usually in the form of escapism, including playing video games.   
The secondary theory is similar to the effort recovery model by Meijman & Mulder (1998). This is the stressor detachment model identified by Sonnentag in 2010 (Sonnentag & Fritz, 2014). The model understands that job stressors, particularly workload, negatively affects mental well-being. The higher the workload, the less the person can detach. This leads to decreased life satisfaction and a higher likelihood of burnout. Similar to the effort recovery model, this model demonstrates the need for escapism, possibly using video games as a way to detach from work stress. This detachment could potentially reduce feelings of stress, especially when under heavy workloads.   
Finally, the catalyst connected to these two theories is escapism. Escapism is defined as detaching from the real world to the delight or security of a fantasy world (APA Dictionary of Psychology, n.d.), and in this regard, digital gaming is a form of escapism. Calleja, (2010) depicts gaming as fundamentally escapism on two levels: firstly, the use of virtual reality and secondly, the concept of games as play which is the opposite of the seriousness and work that is established in everyday life. Escapism is a driving force for the continuation of playing games (Stenseng et al. 2021) and can be viewed as either beneficial or detrimental to the player (Calleja, 2010). A study by Giardina et al. (2021) argues that escapism should be categorised in two distinct ways: escapism and escape. Escapism is used for mood regulation and emotional release, and 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. A study by Stenseng et al. (2021) makes a similar observation that the player's psychology is affected, producing both self-expansion, that is, wanting to enrich life and self-suppression, which is wanting to escape life. In this regard, escapism could be a helpful tool to reduce stress following the principles of the effort's recovery model and the stressor detachment model. However, this could be detrimental to mental health and well-being if misused.  
One of the ways in which this misuse can manifest itself is in a mental health disorder known as internet gaming disorder. Internet gaming disorder (IGD) is defined in the Diagnostic and Statistical Manual of Mental Disorders fifth edition (DSM5) (American Psychiatric Association, 2022). This disorder has specific criteria such as preoccupation with internet gaming, inability to stop, withdrawal symptoms, and a loss of a significant relationship, for example, within the player's or gamer's employment or education (American Psychiatric Association, 2022). IGD arguably is considered a behavioural addiction due to its similarity to pre-existing behavioural conditions such as gambling (Mallorquí-Bagué et al., 2017). This can be seen with the inclusion of IGD and gambling disorders into the behavioural section in the International Classification of Diseases 11th Revision (ICD-11), which further demonstrates the potential addictive component of Gaming (Wölfling et al., 2020). 
Earlier research highlighted two opposing views between Snodgrass et al. (2014) and Jones et al. (2014). Snodgrass et al. explored the idea of problematic gaming as a response to pre-existing life stress. This study sees the potential for stress reduction with less stressed players but argues that for highly stressed players, gaming will amplify stress and life problems through overplaying. This indicates that although potentially beneficial, the harm caused by using gaming as an intervention could have adverse effects if stress levels are already high at the intervention's start. In contrast, Jones et al. postulate that gaming could improve mental health as they focus on the potential benefits. However, the study did acknowledge the potential for some adverse effects. This potential for a negative response does not detract away from the overall potential for increasing positive emotion, engagement with life, increase in beneficial relationships, meaning and feelings of accomplishment.   
Zhang et al. (2022) studied the effects of gaming regarding the effort recovery model. Their study indicated that gaming lends itself well to this particular model and that the benefits included improved mood, the development of new skills to deal with life stress, and revitalising internal recourses. The study also addressed IGD, proposing that gaming addiction is at the extreme end of the scale and is more likely to occur when emotional exhaustion is significant. 
Kowal et al. (2021) conducted a narrative review on gaming regarding depression and anxiety, two of the most prevailing mental health disorders globally (Kowal et al., 2021; Thibaut, 2017). The review demonstrated that gaming has the potential to be beneficial if 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) utilised a neuroscience approach to analyse the effects of gaming. The study consisted of 80 males aged 18 to 30 years old.  The study looked at the physiological and cognitive response from playing four types of genres: runner games, puzzle games, fear games, and exciting games. The results indicate the potential benefits of specific genres over others, for example, the runner game and puzzle have the potential to almost deactivate the stress fear system. In this regard, it provides escapism through the deactivation or reduction of this system and provides the necessary rejuvenation process, which is at the core of the effort recovery model and stressor detachment model. However, the results of the fear games and exciting games demonstrated that fear markers, such as α-amylase concentrations, were evident while playing a fear game, and stress markers, such as salivary cortisol levels, were evident when playing exciting games. This indicates that the type of game directly affects emotional responses and could induce stress rather than decrease it.  
Similarly, to Aliyari et al. (2018), Porter & Goolkasian, (2019) studied genres of games and their effects on stress. However, whereas Aliyari et al. used a neuroscience approach, Porter & Goolkasian utilised a biopsychosocial model of challenge and threat. Challenge and threat in this context refer to the activation of stress hormones. Challenge activates stress hormones but is not considered to cause psychological stress, whereas threat is classified as psychological stress. The study induced threat as a psychological stressor by increasing the difficulty of the games. To measure changes in stress, blood pressure and emotional responses were measured. The study looked at two genres: puzzle games and fighting games involving 148 psychology students based at the University of North Carolina, 60% of whom were male. The results were interesting, with emotional outcomes being predicted by the hypothesis, which included more positive emotions from challenge and more negative emotions from threat. However, the study stated that anxiety increased before the threat scenario started, so the effects were skewed by anticipation. This could explain the discrepancy in cardiovascular outcomes that were predicted in the study, especially regarding the lower-than-expected blood pressure once playing had discontinued. The results indicated that the threat induced by the increased difficulty had little cardiovascular stress response from the participants. This means it could not be considered a stress response, indicating that different types of video games can induce different responses. However, increasing the difficulty of video games to induce a stress response obscures the results of the true impact of playing different genres.  
A study by Yamaguchi (2020), took a very different approach when looking at the beneficial effects of playing video games, as it consisted of an online questionnaire with 5,000 participants. The study looked at the relationship between mobile games and well-being and indicated a significant well-being increase if the allocated playing time was about one and a half hours. Once the participant exceeded two hours of play, the decrease in well-being was more significant. This study adds credence to using video games to improve well-being. The limitations of this study are evident with its use of Japan as its one geographical location. This restricted the variety of the population, and the understanding of well-being as Western and Eastern countries can differ in this area (Spencer-Rodgers et al., 2004). Another study of particular interest from an Eastern demographic was undertaken by Zhang et al. (2022). Their study is directly linked to the current study as it utilised the effort recovery model (Meijman & Mulder., 1998) and examined potential ways to mitigate gaming addiction. However, instead of students, 205 white-collar workers were the target participants, of whom 58% were female, although the age of the participants was relatively limited, as nearly 70% were within the 21 to 35 age range. The criteria measured included gaming addiction, recovery, and emotional exhaustion. They concluded that there was a significant link between age, emotional exhaustion, and occurrences of gaming addiction. The study also demonstrated that recovery in the form of relaxation reduced the likelihood of gaming addiction and could be considered a protective factor. 

1.1 [bookmark: _Toc131950169]– Rationale 
The need to investigate the effects of video games is evident in the literature. There are polarising viewpoints on video games' potential benefits and dangers. This can be seen in Snodgrass et al. (2014) and Jones et al. (2014), with the former looking at the addictive aspect of gaming and the latter focusing on the potential increase in well-being. This opens the argument to investigate whether video games can enhance well-being while mitigating potential negative aspects. The current study aims to explore the potential for beneficial gaming elements across two game genres.
Aliyari et al. (2018) and Porter & Goolkasian, (2019) identify the potentially different psychological and biological reactions from video games. The studies examine interesting factors that must be considered to understand the difference in playing different genres and the effect on the person playing. However, Aliyari and colleagues research could be improved by adding female participants, as Bonanno * & Kommers (2005) indicate that female participants are likely to have different motivations, which may affect their psychological response. Moreover, Porter & Goolkasian, (2019) study had discrepancies in their results, prompting the need for further research. 
The accessibility of video games has increased with platforms such as PC, consoles, mobile gaming, virtual reality, and arcades (Clement, 2021). This has led to an increase in the number of people interacting with video games (Statista, 2022) and an increase in interest from psychologists in the potential impact video games have on the general population (Wang & Cheng, 2022).  The student population makes up a large proportion of the gaming community, with an estimated seventy-four per cent engaging in gaming activity (Gaming, 2022). They are also more at risk of the adverse effects proposed in the effort recovery model and the stressor detachment model due to higher stress levels caused by high demands in the form of deadlines for assignments, tests, poor financial situations, and a plethora of new experiences (UCAS, 2021). There has been an estimated 450% 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). This increase demonstrates that students are vulnerable to stress, and interventions such as gaming, with its ability to reduce stress, would be beneficial. 
In this regard, giving students access to resources that reduce stress is essential (Shatkin et al., 2016). Many students may already have gaming experience, which reduces the learning curve usually required for a new technique (Clement, 2021), and accessibility is made easier with mobile gaming (Yamaguchi, 2020). Utilising a resource that many students already possess could increase accessibility and reduce the overall cost of a resource for stress reduction and improving general well-being.  

[bookmark: _Toc131950170]1.2 – Hypothesis
The current study has four hypotheses: 
1. Levels of stress in students will be reduced as a result of playing 15 minutes of video games.  
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. 
 





















[bookmark: _Toc131950033][bookmark: _Toc131950171]Chapter 2 – Methodology 
[bookmark: _Toc131950172]2.1 – Design  
An experimental design was utilised involving a mixed subjects design. There were two independent variables: different genres of games (puzzle versus fighting games) and time (pre-gaming and post-gaming). There was one dependent variable; participants' stress levels before and after playing, which was measured using a modified Perceived Stress Scale (PSS) questionnaire and a heart rate and pulse monitor (oximeter). Heart rate was recorded on an information sheet for pulse and heart rate (Appendix F). The study was single-blind (participants did not know which game they would be allocated to play until they began), and all information obtained was anonymised. 
[bookmark: _Toc131950173]2.2 - Participants  
The study aimed to recruit forty participants, twenty for each genre. This number was chosen based on previous studies such as Sharma et al. (2022) and Aliyari et al. (2018). The actual study population consisted of twenty-four participants, twelve for each genre. The target population was students recruited through the UWTSD Experiment Management System. All participants were aged over 18, with the average mean age being 29 years.  All students were eligible with no restrictions. Participant recruitment was structured as follows - [image: A picture containing text, keyboard

Description automatically generated] 
Participants were required to attend the study in the psychology laboratory on the UWTSD Carmarthen campus. Participation size was reduced due to feasibility and time constraints.   

[bookmark: _Toc131950174]2.3 – Materials  
A consent form (Appendix A), participation record (Appendix B), Modified Perceived Stress Scale questionnaire; Consisting of 10 questions using the 5-point Likert scale and modified to at the moment. (Appendix C), debriefing form (Appendix D), average heart rate chart (Appendix E), and information sheet for pulses and heart rate (Appendix F). In addition, a heart rate and pulse monitor (oximeter), pen, laptop, PC, tablet, and games – Candy Crush and Tekken 7.  

[bookmark: _Toc131950175]2.4 - Procedure 
See Appendix G for the procedure. 

[bookmark: _Toc131950176]2.5 - Ethical Considerations 
See Appendix H for ethical considerations.
See Appendix J for application for ethical approval form.







[bookmark: _Toc131950034][bookmark: _Toc131950177]Chapter 3 – Results
[bookmark: _Toc131950178]3.1 - Descriptive statistics 
[bookmark: _Toc131950179]Table 1. 
Mean scores for perceived stress of participants before and after playing either the puzzle game or the fighting game. 
 
	Condition  
	Type of game 
	Mean  
	Std. Deviation 
	N 

	Perceived stress score before 
	Tekken 
	10.83 
	6.09 
	12 

	
	Candy crush 
	18.33 
	10.25 
	12 

	Perceived stress score after 
	Tekken 
	10.00 
	6.54 
	12 

	
	Candy crush 
	14.58 
	7.62 
	12 


 
The mean scores above suggest that for the fighting game (Tekken), perceived stress scores did not differ very much between before and after playing the game. However, for the puzzle game (candy crush), perceived stress scores were lower after playing the game in comparison to before playing the game (M = 14.58 and M = 18.33, respectively). 
 
[bookmark: _Toc131950180]Table 2. 
Mean scores for the heart rate of participants before and after playing either the puzzle game or the fighting game. 
 
	Condition  
	Type of game 
	Mean  
	Std. Deviation 
	N 

	Heart rate before 
	Tekken 
	74.67 
	14.40 
	12 

	
	Candy crush 
	84.33 
	20.56 
	12 

	Heart rate after 
	Tekken 
	74.25 
	15.20 
	12 

	
	Candy crush 
	84.17 
	16.47 
	12 


 
 
The mean scores suggest that for both game genres, participant's heart rates did not change between before and after playing the games. However, the mean scores for heart rate between the two games genres are different, with players` heart rates for Candy Crush being higher than for Tekken, which is not what was expected; 84.33 and 84.17 compared to 74.67 and 74.25, respectively. 
 
[bookmark: _Toc131950181]3.2 - Inferential statistics 
In order to test for statistical significance, a mixed ANOVA was carried out to see if there were any differences between participants’ perceived stress scores and heart rates before and after playing either of the game genres. The results revealed a significant difference for perceived stress scores before and after playing the game F(1, 22) = 4.28, p = 0.5, partial h2 = .16. This represents a large effect size, since it is over .13 as indicated by Tabachnick & Fidell (2013). There was not a significant difference found in participant’s heart rates before and after playing the game, F(1, 22) =.019, p =.89, partial h2 = ,001.  
There was no significant interaction for both perceived stress score and game genre, and heart rate and game genre, before and after playing the game; F(1, 22) = 1.73, p = .20, partial h2 = .07, and F(1, 22) =.003, p = .95, partial  h2 = .00, respectively. 
The mixed ANOVA also revealed that there was a significant difference between the two games and the perceived stress scores, F(1, 22) = 4.11 , p = .05, partial h2 = .15 (a large effect size), however, there was no significant difference between game genre and heart rate; F(1, 22) = 2.25, p = .14, partial h2 = .09. 

[bookmark: _Toc131950035][bookmark: _Toc131950182]Chapter 4 – Discussion 
The study investigated the potential effects of gaming on stress levels. This was achieved using two different game genres: puzzle and fighting. The study utilised two theories, the efforts recovery model, and the stressor detachment model. The study aimed to add to the research on the potential of utilising gaming as a form of escapism to reduce overall stress levels and increase well-being, especially when resources are limited. The study initially aimed to determine if gender differences influenced how games affect people. However, due to a lack of male participants, both hypotheses attributed to gender were disregarded in the data analysis.
The results indicate that the second hypothesis stating that there will be a difference in the impact of stress reduction according to the game that students will play, puzzles versus fighting games, is partially significant. A significant effect indicated in the results showed that stress was reduced after playing the puzzle game. However, no significant result was seen for the fighting game. Interestingly this result was only indicated by the Modified Perceived Stress Scale and was not evident for heart rate. This shows that although perceived stress may be affected, the study did not observe any physiological changes. Furthermore, participants’ mean scores for heart rate appeared to be quite different, but the mixed ANOVA did not reveal this finding to be of significance.
In addition, there was no significant interaction between the time played (pre and post) and game genre on either perceived stress score or heart rate. This does not support the first hypothesis predicting that stress levels in students will be reduced due to playing 15 minutes of online gaming. To sum up, stress levels in students, as measured by the PSS, did reduce after playing the puzzle game, suggesting that this particular genre of game has the potential to lower perceived stress in students. However, for the fighting game, no similar effect was found.
The main theories involved in this study were the Efforts Recovery Model (Meijman & Mulder, 1998), and the Stressor Detachment Model (Sonnentag & Fritz, 2014). In summary, the Efforts Recovery Model understands that psychological reserves need time to recharge, and a participant needs to detach from the stresses of the situation. The Stressor Detachment Model similarly uses detachment, but in this case, is to do with workload and the need to find some way to detach from that work. The catalyst was escapism, of which gaming is fundamentally considered to be a form (Calleja, 2010). The study partially provides evidence to support the theories and the use of the catalyst. This is achieved through the puzzle game's ability to lower stress, indicating that escapism reduces perceived stress. However, the significance was low, and indicators from the fighting game provided evidence that gaming has no significant effect. This does not reduce the validity of both theories and the catalyst but reduces this study’s contribution. The limited effect does still indicate that the theories and catalyst both influence stress, but more research is needed to understand why significance was so low during this study. 

[bookmark: _Toc131950183]4.1 - Implications  
The intended design of this study was to examine gender differences in gaming; however, a direct comparison is impossible as the percentage of participants was 87.5% female. The only way to compare gender is to look at other studies, such as Aliyari et al. (2018), which consisted of 100% male participants and Porter & Goolkasian (2019), which consisted of 60% male participation. These studies showed significant stress responses and linked gaming and stress levels. This study contradicts these findings as it indicated that although stress levels may be affected by the hypotheses that were supported, the level of significance observed was at 0.5, which may be interpreted with caution. Results at significance levels such as these have limited implications, as a more robust figure would be desired. The minimal significance combined with the fact that only the puzzle game showed any significance at all adds evidence to the idea that females interact differently with playing games than their male counterparts. This study could be used as a direct comparison against other male-dominated studies to understand further why gaming is generally a male-dominated pastime (Veltri et al., 2014; Hoeft et al., 2008).  
The literature review indicated there would be two potential stress responses. Either a reduction or an increase in stress levels would occur. However, this was not the case, with only a reduction in stress for the puzzle game evident. The study demonstrated that there is a different stress response between the two games. Tekken 7 (the fighting game) is competitive by nature as you fight an opponent, whereas Candy Crush (the puzzle game) is played to complete a puzzle. In this regard, the competitive aspect of each game differed significantly. 
The results of this study did indicate partial success in stress reduction. However, as the literature review highlighted, the potential for increased stress levels was not evident.  This can be seen in the literature with arguments that fighting games increases frustration (Porter & Goolkasian., 2019), and aggressive traits, but not aggression itself (Dowsett & Jackson., 2019). The differences could be explained when taking into consideration that the competitive element would appeal more to males than females and could indicate that females are less affected than their male counterparts (Veltri et al., (2014). The short period of play could also account for the lack of stress response as both games were played for a short period, and the participant could relax once the stimulus was removed. 
This study aimed to add support for the idea of using gaming as a stress-reducing pastime. In this regard, puzzle games do influence female students. However, the significance would need to be higher to recommend gaming as a stress reduction technique. The lack of male participants only allowed results to be compared against other studies. Therefore, this study cannot endorse the utilisation of gaming as a stress-reducing activity within the student population as other sources of reducing stress, like meditation or ecotherapy (Jackson et al., 2010), may be more effective at reducing overall stress (Mohan et al., 2011; Summers & Vivian, 2018). Gaming, therefore, with the information from this study, should be used for entertainment only and not promoted as a way of coping with stress. Similarly, the neutrality of this study does not add to the idea of gaming producing a negative effect that was considered in other studies, such as Snodgrass et al. (2014)

[bookmark: _Toc131950184]4.2 - Limitations
There were a few limitations to this study. The use of the oximeter before and after the experiment may not have been sufficient to capture physiological changes, thus obscuring the results. A blood pressure monitor could have alleviated this issue as it was used in other studies and produced significant results (Aliyari et al., 2018). The small scale of the study also reduces the ability to generalise against any population and thus reduces the study’s strength. 
The use of only two genres of game reduced the likelihood of seeing results and did not consider the wide variety of genres that could affect the stress of different individuals. Therefore, this study could not be considered a representation of gaming’s effects on individuals but rather particular genres and a small proportion of the general population. The lack of time became a factor in this study as the researcher had limited time to conduct the study due to personal reasons. 
The difficulty levels also differed between the games. Subjectively, the fighting game consisted of rapidly progressing levels of difficulty, whereas the puzzle game was reset and was always on the most basic levels. This could be a reason for the variation in the results, as frustration levels would differ. 
The mean heart rate for Candy Crush was higher than Tekken 7 before and after participation, although the heart rate was not significant for either game. Possible explanations for this anomaly include the Hawthorne Effect, where the act of observing changes the outcome of the study (Paradis & Sutkin, 2017) combined with environmental factors, as the participants playing Candy Crush were closer to the researcher (Crosswell & Lockwood, 2020). 
Other possibilities include a lack of control before the study, such as diet (Bremner et al., 2020) and different levels of stress due to participants being in different years in university with different pressures (Sonnentag & Fritz, 2014). 

[bookmark: _Toc131950185]4.3 - Future Research
Future research should focus on a few key areas. This study demonstrated no significance in the duration of playing, and therefore it would be interesting to determine what length of time would be more effective. A shorter or longer duration could change the outcome of the study, either increasing or decreasing the stress-relieving properties. Multiple types of games could be utilised, as with Porter & Goolkasian, (2019). Future studies could also account for the variety of players, from novice to expert, to determine the effects on the individuals and whether stress relief is more significant depending on ability and experience. Different age groups, ethnicities and cultures could also be considered to determine if these effect how people interact with gaming. 

[bookmark: _Toc131950186]4.3 – Conclusion
In conclusion, the literature review highlighted two polarising views of the effects that gaming has on people. This could be seen as a positive or negative effect, depending on the literature. This study attempted to understand video games' stress-reducing qualities, utilising the efforts recovery model and the stressor detachment model, with escapism being the catalyst. The study was partially successful as one hypothesis proved to be partially significant. The study indicates that stress reduction is significant in female students when a puzzle game is utilised. However, this significance was low, and no other significance was demonstrated. In this regard, this study demonstrates that playing games may not have as significant an impact on the people playing as the literature review highlighted. Due to this, more effective ways should be considered to deal with student stress, such as ecotherapy and breathing techniques (Jackson et al., 2010).   
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Study Consent Form 
Gaming and Stress: Measuring the difference between puzzle games and fighting games: A quantitative approach.   
	
I understand that this research study is being carried out by a 3rd-year Psychology Student carrying out this research study for their Independent Research Project (dissertation), and by agreeing to take part in this study, I will be asked to complete a short stress questionnaire and have measurements taken of my heart rate and pulse by the researcher. 
A sample of the types of questions is as follows.
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
If you have any negative emotional responses to the questions in the questionnaire, please notify the researcher. 


I will then be randomly allocated to play an online video game for 15 minutes. 15 minutes per session should mitigate the potential of any gaming disorders being developed or triggered during the study.
Following this, I will be asked to complete the stress questionnaire again, and my heart rate and pulse will be measured. I will not be required to provide personal information other than my preferred gender identity. This is because previous research indicates that gender differences in game preference exist.
 
The games involved will be Candy Crush Saga and Tekken 7. This study will take approximately 25-30 minutes to complete. On completion of the study, I will be fully debriefed, and if I decide to withdraw from the study, I may do so at any point by letting the researcher know.  

I am aware that Tekken 7 involves the use of strong, adult language and violence against both males and females. Therefore, if I think this will make me uncomfortable, I will refrain from proceeding with the study. 
If I still wish to continue, I must read the following statements, and if I agree to them, I will provide my consent in the space indicated below.   

I am aware that flashing lights are included in both games, and the potential for photosensitive epilepsy is increased. 

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 taking part in this study involves answering a short stress questionnaire and having my pulse and heart rate measured before and after playing an online video game.

I understand that once I leave the study, I will not be able to withdraw my data, as it will be anonymized. 

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 Karen Eaton Thomas 

Participant Signature:________________________________________________ 

Date:___________________ 

Name and signature of the researcher taking consent ________________________________________________________ 










Appendix B - 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 C – Modified Perceived Stress Scale questionnaire (PSS)
Fill out this questionnaire before playing the video game.
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 it 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







Fill out this questionnaire after playing the video game.
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 it 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 D – Debrief Sheet
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Study Debrief Sheet  
Gaming and Stress: Measuring the difference between puzzle games and fighting games: A quantitative approach.   
 
 
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 may be used to reduce overall stress levels in students.  

We asked for information relating to your gender as research indicates that there are gender differences in gaming preferences. 
 
Problem gaming in students is a reasonably 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 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 E – Average Heart rate chart
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Appendix F -  Information sheet for pulses and heart rate 
Record of pulse/heart rate pre and post gaming
Consult the average heart rate chart if your heart rate appears 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
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Appendix G – Procedure
Procedure
The Experiment Management System (EMS) was used to obtain student participants for the study. Students can voluntarily sign up to take part in research projects in return for course credits. This study awarded two credits for participation. The study took place in the psychology laboratory on the Carmarthen campus. Students could book a slot to attend the study and participate at a convenient time. However, due to the lack of laboratory availability, the numbers were reduced for the study. Upon arrival, participants were given a consent form with all relevant information. This was used to ensure that they were fully informed to consent to participate. 

To begin the study, participants completed a Modified Perceived Stress Scale (PSS) questionnaire and had their heart rates and pulse measured by the researcher before being allocated to a game. Heart rate was obtained through a commercially available oximeter which had been calibrated. The gender of the participant was noted on the PSS questionnaire. Participants were allocated numbers according to their time of arrival. For example, with the fighting game Tekken 7, the first participant was 1T, and this continued in numerical order. Candy Crush was the puzzle game and followed the same principle starting with 1C. 

Twelve participants played the puzzle game, with each participant starting from the beginning of the game (data was wiped after each use). Likewise, twelve participants played the fighting game. In this instance, each participant played the arcade mode (potentially playing different characters) and had 15 minutes to play regardless of their allocated game. After 15 minutes, the participants completed another copy of the modified PSS questionnaire and had their heart rates and pulse measured for a final time. Participants were then debriefed by the researcher and given a debrief form containing the researcher's and research supervisor's contact details. They were reminded that this would be the last opportunity to withdraw from the study, after which point their data would be anonymised and unable to be traced back to them. 

Once the debrief was completed, the participant finished their part in the study. Once 24 participants, 12 for each genre, had taken part, the data collection part of the study ended. Data was generated utilising the PSS scale as follows -
Figuring Your PSS Score
You can determine your PSS score by following these directions:
• First, reverse your scores for questions 4, 5, 7, and 8. On these 4 questions, change the scores like
this:
0 = 4, 1 = 3, 2 = 2, 3 = 1, 4 = 0.
• Now add up your scores for each item to get a total. My total score is __________.                                                                                                                      Individual scores on the PSS can range from 0 to 40, with higher scores indicating higher perceived stress.                                                                                                                                                                                                     ► Scores ranging from 0-13 would be considered low stress.
► Scores ranging from 14-26 would be considered moderate stress.
► Scores ranging from 27-40 would be considered high perceived stress.
This collated the data ready for the SPSS software that worked out the statistics for the results. 













Appendix H – Ethical Considerations
Ethical approval was granted by the UWTSD before the study commenced. See Appendix J for the application for ethical consideration form. 
The primary ethical consideration around this study is gaming addiction, classified as Internet Gaming Disorder in the DSM five (American Psychiatric Association, 2022). In this regard, sessions were limited to 15 minutes of playtime to reduce the likelihood of initiating a gaming disorder. 
While playing video games, there is an increased chance that a stress reaction will occur (Aliyari et al., 2018). This will cause emotions to heighten and is the opposite of what this study is trying to investigate. However, participants were made aware in the consent form that if they wished to stop the study, they could at any time. Also, the use of the 15-minute session decreases the likelihood of a negative emotional reaction to occur. 
Certain ethical considerations needed to be considered and highlighted at the beginning of the study. This was achieved using the consent form. There was a need to consider photosensitive epilepsy as there was a risk of participants being affected by flashing lights. There was also a need to highlight the violent aspect of the fighting game and that it showed violence to males and females. The use of bad language was also highlighted to prevent participants from becoming offended. 
As students are already in a state of potentially high-stress levels, efforts must be made to make them feel more comfortable and reduce stress. In this regard, the researcher utilised the Carmarthen campus with Psychology students based in Carmarthen in an attempt to reduce potential stress inducers such as new environments. 
The games themselves required very different considerations. The puzzle game utilised was Candy Crush. In this game, the participants match candy and complete the puzzle when they have either cleared the screen or completed a specific task. It is rated for children and poses a very little ethical risk. 
The fighting game was Tekken 7. This game required more consideration as it included violence towards men and women and foul language. The game is rated PEGI 16, so age was not a factor to consider. However, the participants needed to be aware of these aspects before playing. 
All participants were debriefed and given a debrief form that included the contact information of the researcher and their supervisor in case the participants wished to ask any questions. All participants were monitored during the study to ensure they could leave if they desired to do so.
The BPS guidelines were followed in the study. 
Informed consent was given through the consent form. Participants had all information about the study and its intended purpose before starting. Deception will not be used within the study. However, participants were not aware of which game they will play before they attended the study. They were informed shortly before playing. One participant switched to the puzzle game as they felt uncomfortable with the fighting game. 
Anonymity and confidentiality were provided through the participation records form. All data collected is stored on a password-protected computer and in a password-protected file. This adheres 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.


Appendix I – Results
General linear model
	Within-Subjects Factors

	Measure:   MEASURE_1  

	Time
	Dependent Variable

	1
	PSS_before

	2
	PSS_after



	Between-Subjects Factors

	
	Value Label
	N

	Type of game - Tekken or Candy crush
	1
	Tekken
	12

	
	2
	Candy crush
	12



	Descriptive Statistics

	
	Type of game - Tekken or Candy crush
	Mean
	Std. Deviation
	N

	Perceived stress score before
	Tekken
	10.83
	6.088
	12

	
	Candy crush
	18.33
	10.245
	12

	
	Total
	14.58
	9.089
	24

	Percieved stress score after
	Tekken
	10.00
	6.537
	12

	
	Candy crush
	14.58
	7.621
	12

	
	Total
	12.29
	7.328
	24



	Box's Test of Equality of Covariance Matricesa

	Box's M
	3.775

	F
	1.134

	df1
	3

	df2
	87120.000

	Sig.
	.334

	Tests the null hypothesis that the observed covariance matrices of the dependent variables are equal across groups.

	a. Design: Intercept + Game 
 Within Subjects Design: Time



	Multivariate Testsa

	Effect
	Value
	F
	Hypothesis df
	Error df
	Sig.
	Partial Eta Squared

	Time
	Pillai's Trace
	.163
	4.280b
	1.000
	22.000
	.051
	.163

	
	Wilks' Lambda
	.837
	4.280b
	1.000
	22.000
	.051
	.163

	
	Hotelling's Trace
	.195
	4.280b
	1.000
	22.000
	.051
	.163

	
	Roy's Largest Root
	.195
	4.280b
	1.000
	22.000
	.051
	.163

	Time * Game
	Pillai's Trace
	.073
	1.733b
	1.000
	22.000
	.202
	.073

	
	Wilks' Lambda
	.927
	1.733b
	1.000
	22.000
	.202
	.073

	
	Hotelling's Trace
	.079
	1.733b
	1.000
	22.000
	.202
	.073

	
	Roy's Largest Root
	.079
	1.733b
	1.000
	22.000
	.202
	.073

	a. Design: Intercept + Game 
 Within Subjects Design: Time

	b. Exact statistic



	Mauchly's Test of Sphericitya

	Measure:   MEASURE_1  

	Within Subjects Effect
	Mauchly's W
	Approx. Chi-Square
	df
	Sig.
	Epsilonb

	
	
	
	
	
	Greenhouse-Geisser
	Huynh-Feldt
	Lower-bound

	Time
	1.000
	.000
	0
	.
	1.000
	1.000
	1.000

	Tests the null hypothesis that the error covariance matrix of the orthonormalized transformed dependent variables is proportional to an identity matrix.

	a. Design: Intercept + Game 
 Within Subjects Design: Time

	b. May be used to adjust the degrees of freedom for the averaged tests of significance. Corrected tests are displayed in the Tests of Within-Subjects Effects table.



	Tests of Within-Subjects Effects

	Measure:   MEASURE_1  

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

	Time
	Sphericity Assumed
	63.021
	1
	63.021
	4.280
	.051
	.163

	
	Greenhouse-Geisser
	63.021
	1.000
	63.021
	4.280
	.051
	.163

	
	Huynh-Feldt
	63.021
	1.000
	63.021
	4.280
	.051
	.163

	
	Lower-bound
	63.021
	1.000
	63.021
	4.280
	.051
	.163

	Time * Game
	Sphericity Assumed
	25.521
	1
	25.521
	1.733
	.202
	.073

	
	Greenhouse-Geisser
	25.521
	1.000
	25.521
	1.733
	.202
	.073

	
	Huynh-Feldt
	25.521
	1.000
	25.521
	1.733
	.202
	.073

	
	Lower-bound
	25.521
	1.000
	25.521
	1.733
	.202
	.073

	Error(Time)
	Sphericity Assumed
	323.958
	22
	14.725
	
	
	

	
	Greenhouse-Geisser
	323.958
	22.000
	14.725
	
	
	

	
	Huynh-Feldt
	323.958
	22.000
	14.725
	
	
	

	
	Lower-bound
	323.958
	22.000
	14.725
	
	
	



	Tests of Within-Subjects Contrasts

	Measure:   MEASURE_1  

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

	Time
	Linear
	63.021
	1
	63.021
	4.280
	.051
	.163

	Time * Game
	Linear
	25.521
	1
	25.521
	1.733
	.202
	.073

	Error(Time)
	Linear
	323.958
	22
	14.725
	
	
	



	Levene's Test of Equality of Error Variancesa

	
	Levene Statistic
	df1
	df2
	Sig.

	Perceived stress score before
	Based on Mean
	7.311
	1
	22
	.013

	
	Based on Median
	6.427
	1
	22
	.019

	
	Based on Median and with adjusted df
	6.427
	1
	21.978
	.019

	
	Based on trimmed mean
	7.350
	1
	22
	.013

	Percieved stress score after
	Based on Mean
	.478
	1
	22
	.497

	
	Based on Median
	.493
	1
	22
	.490

	
	Based on Median and with adjusted df
	.493
	1
	21.960
	.490

	
	Based on trimmed mean
	.450
	1
	22
	.509

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

	a. Design: Intercept + Game 
 Within Subjects Design: Time



	Tests of Between-Subjects Effects

	Measure:   MEASURE_1  

	Transformed Variable:   Average  

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

	Intercept
	8667.187
	1
	8667.187
	81.233
	<.001
	.787

	Game
	438.021
	1
	438.021
	4.105
	.055
	.157

	Error
	2347.292
	22
	106.695
	
	
	


General Linear Model
	Between-Subjects Factors

	
	Value Label
	N

	Type of game - Tekken or Candy crush
	1
	Tekken
	12

	
	2
	Candy crush
	12



	Descriptive Statistics

	
	Type of game - Tekken or Candy crush
	Mean
	Std. Deviation
	N

	Heart rate before
	Tekken
	74.67
	14.393
	12

	
	Candy crush
	84.33
	20.557
	12

	
	Total
	79.50
	18.043
	24

	Heart rate after
	Tekken
	74.25
	15.196
	12

	
	Candy crush
	84.17
	16.469
	12

	
	Total
	79.21
	16.304
	24



	Box's Test of Equality of Covariance Matricesa

	Box's M
	2.587

	F
	.778

	df1
	3

	df2
	87120.000

	Sig.
	.506

	Tests the null hypothesis that the observed covariance matrices of the dependent variables are equal across groups.




	Multivariate Testsa

	Effect
	Value
	F
	Hypothesis df
	Error df
	Sig.
	Partial Eta Squared

	Time
	Pillai's Trace
	.001
	.019b
	1.000
	22.000
	.892
	.001

	
	Wilks' Lambda
	.999
	.019b
	1.000
	22.000
	.892
	.001

	
	Hotelling's Trace
	.001
	.019b
	1.000
	22.000
	.892
	.001

	
	Roy's Largest Root
	.001
	.019b
	1.000
	22.000
	.892
	.001

	Time * Game
	Pillai's Trace
	.000
	.003b
	1.000
	22.000
	.954
	.000

	
	Wilks' Lambda
	1.000
	.003b
	1.000
	22.000
	.954
	.000

	
	Hotelling's Trace
	.000
	.003b
	1.000
	22.000
	.954
	.000

	
	Roy's Largest Root
	.000
	.003b
	1.000
	22.000
	.954
	.000

	a. Design: Intercept + Game 
 Within Subjects Design: Time

	b. Exact statistic



	Mauchly's Test of Sphericitya

	Measure:   MEASURE_1  

	Within Subjects Effect
	Mauchly's W
	Approx. Chi-Square
	df
	Sig.
	Epsilonb

	
	
	
	
	
	Greenhouse-Geisser
	Huynh-Feldt
	Lower-bound

	Time
	1.000
	.000
	0
	.
	1.000
	1.000
	1.000

	Tests the null hypothesis that the error covariance matrix of the orthonormalized transformed dependent variables is proportional to an identity matrix.

	a. Design: Intercept + Game 
 Within Subjects Design: Time

	b. May be used to adjust the degrees of freedom for the averaged tests of significance. Correcte tests are displayed in the Tests of Within-Subjects Effects table.



	Tests of Within-Subjects Effects

	Measure:   MEASURE_1  

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

	Time
	Sphericity Assumed
	1.021
	1
	1.021
	.019
	.892
	.001

	
	Greenhouse-Geisser
	1.021
	1.000
	1.021
	.019
	.892
	.001

	
	Huynh-Feldt
	1.021
	1.000
	1.021
	.019
	.892
	.001

	
	Lower-bound
	1.021
	1.000
	1.021
	.019
	.892
	.001

	Time * Game
	Sphericity Assumed
	.188
	1
	.188
	.003
	.954
	.000

	
	Greenhouse-Geisser
	.188
	1.000
	.188
	.003
	.954
	.000

	
	Huynh-Feldt
	.188
	1.000
	.188
	.003
	.954
	.000

	
	Lower-bound
	.188
	1.000
	.188
	.003
	.954
	.000

	Error(Time)
	Sphericity Assumed
	1199.292
	22
	54.513
	
	
	

	
	Greenhouse-Geisser
	1199.292
	22.000
	54.513
	
	
	

	
	Huynh-Feldt
	1199.292
	22.000
	54.513
	
	
	

	
	Lower-bound
	1199.292
	22.000
	54.513
	
	
	




	Tests of Within-Subjects Contrasts

	Measure:   MEASURE_1  

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

	Time
	Linear
	1.021
	1
	1.021
	.019
	.892
	.001

	Time * Game
	Linear
	.188
	1
	.188
	.003
	.954
	.000

	Error(Time)
	Linear
	1199.292
	22
	54.513
	
	
	




	Levene's Test of Equality of Error Variancesa

	
	Levene Statistic
	df1
	df2
	Sig.

	Heart rate before
	Based on Mean
	2.725
	1
	22
	.113

	
	Based on Median
	2.495
	1
	22
	.128

	
	Based on Median and with adjusted df
	2.495
	1
	21.879
	.129

	
	Based on trimmed mean
	2.851
	1
	22
	.105

	Heart rate after
	Based on Mean
	.825
	1
	22
	.373

	
	Based on Median
	.915
	1
	22
	.349

	
	Based on Median and with adjusted df
	.915
	1
	20.575
	.350

	
	Based on trimmed mean
	.940
	1
	22
	.343

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

	a. Design: Intercept + Game 
 Within Subjects Design: Time




	Tests of Between-Subjects Effects

	Measure:   MEASURE_1  

	Transformed Variable:   Average  

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

	Intercept
	302260.021
	1
	302260.021
	590.983
	<.001
	.964

	Game
	1150.521
	1
	1150.521
	2.250
	.148
	.093

	Error
	11251.958
	22
	511.453
	
	
	



Appendix J – Application for ethical approval form
APPLICATION FOR ETHICAL APPROVAL
 
In order for research to result in benefit and minimise risk of harm, it must be conducted ethically. A researcher may not be covered by the university’s insurance if ethical approval has not been obtained prior to commencement.
 
The university follows the OECD Frascati manual definition of research activity: “creative work undertaken on a systematic basis in order to increase the stock of knowledge, including knowledge of man, culture and society, and the use of this stock of knowledge to devise new applications”. As such this covers activities undertaken by members of staff, postgraduate research students, and both taught postgraduate and undergraduate students working on dissertations/projects.
 
The individual undertaking the research activity is known as the “principal researcher”.
 
Ethical approval is not required for routine audits, performance reviews, quality assurance studies, testing within normal educational requirements, and literary or artistic criticism.
 
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)
	1
	Full Name:
	Daryl Stanley Harry Jones.

	2
	Tick all boxes that apply:
	Member of staff:
	☐
	Honorary research fellow:
	☐

	 
	Undergraduate Student
	☒
	Taught Postgraduate Student
	☐
	Postgraduate Research Student
	☐

	
	
	
	
	
	
	


 
	3
	Institute/Academic Discipline/Centre:
	 
The University of Wales Trinity St David. Academic discipline: Psychology and Counselling.

	4
	Campus:
	 
Swansea Waterfront Campus.

	5
	E-mail address:
	 
2302973@student.uwtsd.ac.uk

	6
	Contact Telephone Number:
	(01550)722989 Mobile: 07584044334.
 

	 
	For students:

	7
	Student Number:
	2302973.

	8
	Programme of Study:
	BSc Mental Health.

	9
	Director of Studies/Supervisor:
	Karen EatonThomas (Supervisor).


 
 


 
SECTION B: Approval for Research Activity
	1
	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

	2
	If Yes, please indicate source of approval (and date where known): Approval in principle must be obtained from the relevant source prior to seeking ethical approval
	Research Degrees Committee
	☐
	 

	
	
	Institute Research Committee
	☐
	 

	
	
	Other (write in)
Karen EatonThomas (Supervisor)
	☒
	21-10-2022

	
	
	
	
	
	
	


 
SECTION C:  Internal and 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, location-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. You may add rows to this table if needed.

	1
	UWTSD Research Ethics & Integrity Code of Practice
	☒

	2
	UWTSD Research Data Management Policy
	☒

	3
	UWTSD Data Protection and Storage Protocol
	☒

	4
	BPS Code of Human Research Ethics (April 2021)
	☒

	5
	BPS Ethics Guidelines for Internet-mediated Research (June 2021)
	☒

	6
	BPS Data Protection Regulation – Guidance for Researchers (2018)
	☒

	7
	BPS Code of Ethics and Conduct (July 2018)
	☒


 
SECTION D: External Collaborative Research Activity
If there are external collaborators then you should gain consent from the contact persons to share their personal data with the university. If there are no external collaborators then leave this section blank and continue to section E.
	1
	Institution
	 
 

	2
	Contact person name
	 
 

	3
	Contact person e-mail address
 
	 

	4
	Is your research externally funded?
	YES
	☐
	NO
	☐

	5
	Are you in receipt of a KESS scholarship?
	YES
	☐
	NO
	☐

	6
	Are you specifically employed to undertake this research in either a paid or voluntary capacity?
	Voluntary
	YES
	☐
	NO
	☐

	7
	
	Employed
	YES
	☐
	NO
	☐

	8
	Is the research being undertaken within an existing UWTSD Athrofa Professional Learning Partnership (APLP)?
	If YES then the permission question below does not need to be answered.
	YES
	☐
	NO
	☐

	9
	Has permission to undertake the research has been provided by the partner organisation?
	(If YES attach copy)
If NO the application cannot continue
	YES
	☐
	NO
	☐

	
	
	
	
	
	
	
	


 
 
Where research activity is carried out in collaboration with an external organisation
	10
	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 (this may be a copy of an e-mail if appropriate).
 


 
SECTION E: Details of Research Activity
	1
	Indicative title:
	Gaming and Stress: Measuring the difference between puzzle games and fighting games: A quantitative approach.

	2
	Proposed start date:
	07/01/2022
	Proposed end date:
	21/05/2022

	 
	Introduction to the research (maximum 300 words per section)
Ensure that you write for a Non-Specialist Audience when outlining your response to the points below:
· Purpose of Research Activity
· Proposed Research Question
· Aims of Research Activity
· Objectives of Research Activity
Demonstrate, briefly, how Existing Research has informed the proposed activity and explain
· What the research activity will add to the body of knowledge 
· How it addresses an area of importance. 

	3
	Purpose of Research Activity
The purpose of the study is to investigate participants` stress levels before and after playing a video game (Aliyari et al., 2018). The aim is to determine if the use of online gaming can be used as a mediator of stress. In addition, the research aims to explore whether one type of game genre will be more effective than another. The two game genres selected for the proposed study are puzzle games and fighting games. The student population will be selected due to their proposed familiarity with video gaming (Gaming, 2022) and their potential for heightened stress levels (Rith-Najarian et al., 2019). Another factor that is being explored is gender. This is to investigate if there are any differences in the stress response between male and female participants post-gaming (Veltri et al., 2014).
 
Escapism theory is one way of understanding gaming as a mechanism for reducing stress. Gaming is classified as escapism due to its fundamental use of virtual reality (Calleja, 2010). The proposed study aims to consider these theories in order to better understand the opportunity to utilise gaming as a means of stress reduction, particularly since the increased popularity of gaming (Ko & Yen, 2020). 
 
Within the literature, gaming is often seen as a contentious issue, with some research reporting the positive benefits, such as enhanced well-being (Jones et al. 2014), while other research highlights the negative side of gaming (Snodgrass et al. 2014). There is also evidence (Aliyari et al., 2018), that suggests that different types of game genres can induce stress. The present study compare the effects of two popular game genres (fighting and puzzle games) on participants stress levels via a modified online questionnaire (Perceived Stress scale; PSS, Cohen, 1983) and by physical measurements of pulse and heart rate measured with a pulse oximeter. 
 
(this box should expand as you type)

	4
	Research Question
The proposed study has four hypotheses:
 
1. Levels of stress in students will be reduced as a result of playing 15 minutes of 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, post gaming.
 
4. There will be an interaction between gender and the type of game played on participants’ levels of stress.
(this box should expand as you type)

	5
	Aims of Research Activity
 
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 new experiences (UCAS, 2021). Students may already have gaming experience, reducing the learning curve for new techniques (Clement, 2021).
 
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 stress levels within the student population. This study aims to determine if gaming has the potential to promote good mental health in students by reducing their levels of stress. 
 
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 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. This study is based upon a similar study previously conducted by Porter & Goolkasian (2019).
 
(this box should expand as you type)

	6
	Objectives of Research Activity
The objective of the study is to determine whether playing a game for fifteen minutes may be an effective way to reduce stress levels. 
 
The outcome of the study aims to provide further insight into the potential benefits of gaming activities. In addition, it would be useful to explore if gaming can reduce stress in a way that is cost-effective and accessible to many (Demkowicz et al., 2021). The study will also look at potential gender differences in stress responses based upon playing styles and preferences. Previous research has suggested that women focus less on competition and more on logic and skill training and vice versa (Veltri et al., 2014). The findings may provide insight into whether the effectiveness of gaming as a stress reliever is gender-specific or genre specific. 
 
(this box should expand as you type)

	 
	Proposed methods (maximum 600 words)
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. You do not need to justify the methods here, but should instead describe how you intend to collect the data necessary for you to complete your project.

	7
	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 (male or female) 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.
 
The Experiment Management System (EMS) service of UWTSD will be used to recruit students for the study. The study will take place in the psychological laboratory on the Carmarthen campus. Students who volunteer to take part 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 about what will be required of them during the study. This will ensure that they are fully informed to consent to participate. The participants are informed that they can withdraw from the study at any time, by simply telling the researcher. They are then ready to start.
Participants will complete a stress test questionnaire and have their heart rate and pulse measured by the researcher using a pulse oximeter before playing a game. Demographic information will not be collected, apart from the participants` gender. Participants will be assigned numbers alternatingly (using 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 and each participant will start from the beginning of the game (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 of gaming, the participants will complete another stress test questionnaire and have their heart rates and pulse measured again with the pulse oximeter. Participants will then be debriefed by the researcher and provided with a debrief form containing contact details of the researcher and supervisor. They are reminded that this will be the final opportunity to withdraw from the study.
Once the debrief is complete, the participant has finished their part in the study.
 
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 are appended to this form. A pulse oximeter will be used to measure heart rate and pulse. 
 
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.
 

	

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

	8
	The research location will be the Psychology Laboratory at UWTSD Carmarthen campus.
(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 and/or legal sensitivities or vulnerabilities of participants. If you live in the country where you will do the research then please state this.

	9
	 
N/A
 
(this box should expand as you type)


 
	10
	Use of documentation not in the public domain: Are any documents NOT publicly available? 
 
	NO
	☒

	
	
	YES
	☐

	11
	If Yes, please provide details here of how you will gain access to specific documentation that is not in the public domain and that this is in accordance with the current data protection law of the country in question and that of England and Wales.
 
 
 
(this box should expand as you type)


 
	 
	Does your research relate to one or more of the seven aims of the Well-being of Future Generations (Wales) Act 2015?
	 
YES
	 
NO

	12
	A prosperous Wales
	☐
	☒

	13
	A resilient Wales
	☐
	☒

	14
	A healthier Wales
	☐
	☒

	15
	A more equal Wales
	☐
	☒

	16
	A Wales of cohesive communities
	☐
	☒

	17
	A Wales of vibrant culture and thriving Welsh language
	☐
	☒

	18
	A globally responsible Wales
	☐
	☒

	19
	If YES to any of the above, please give details:

	 
	 
 
 
(this box should expand as you type)


 
SECTION F: Scope of Research Activity
	 
	Will the research activity include:
	YES
	NO

	1
	Use of a questionnaire or similar research instrument?
	☒
	☐

	2
	Use of interviews?
	☐
	☒

	3
	Use of focus groups?
	☐
	☒

	4
	Use of participant diaries? 
	☐
	☒

	5
	Use of video or audio recording?
	☐
	☒

	6
	Use of computer-generated log files?
	☐
	☒

	7
	Participant observation with their knowledge?
	☐
	☒

	8
	Participant observation without their knowledge?
	☐
	☒

	9
	Access to personal or confidential information without the participants’ specific consent?
	☐
	☒

	10
	Administration of any questions, test stimuli, presentation that may be experienced as physically, mentally or emotionally harmful / offensive?
	☐
	☒

	11
	Performance of any acts which may cause embarrassment or affect self-esteem?
	☐
	☒

	12
	Investigation of participants involved in illegal activities?
	☐
	☒

	13
	Use of procedures that involve deception?
	☐
	☒

	14
	Administration of any substance, agent or placebo?
	☐
	☒

	15
	Working with live vertebrate animals?
	☐
	☒

	16
	Procedures that may have a negative impact on the environment?
	☐
	☒

	17
	Other primary data collection methods. Please indicate the type of data collection method(s) below.
	☐
	☒

	 
	Details of any other primary data collection method:
 
 
 
(this box should expand as you type)
	
	


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
If there are no participants then do not complete this section, but go directly to section H.
 
	 
	Who are the intended participants:
	 
YES
	 
NO

	1
	Students or staff at the university?
	☒
	☐

	2
	Adults (over the age of 18 and competent to give consent)?
	☒
	☐

	3
	Vulnerable adults?
	☐
	☒

	4
	Children and Young People under the age of 18? (Consent from Parent, Carer or Guardian will be required)
	☐
	☒

	5
	Prisoners?
	☐
	☒

	6
	Young offenders?
	☐
	☒

	7
	Those who could be considered to have a particularly dependent relationship with the investigator or a gatekeeper?
	☐
	☒

	8
	People engaged in illegal activities?
	☐
	☒

	9
	Others. Please indicate the participants below, and specifically any group who may be unable to give consent.
 
	☐
	☒

	 
	Details of any other participant groups:
 
 
 
(this box should expand as you type)
	
	


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

	10
	How many participants are expected?
 
	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. The hope is to have 10 males and 10 females for each genre.
(this box should expand as you type)

	11
	Who will the participants be?
 
	 
Students from the centre for Psychology and Counselling at UWTSD 
 
(this box should expand as you type)

	12
	How will you identify the participants?
	 
The Experiment Management System (EMS) will be utilised to gather participants. Only university students will be able to access this system. Any data collected will be anonymous using a code system. For example, the first participant will be 1T (Tekken 7), and the second participant will be 1C (Candy Crush). All participants will be allocated a code.
(this box should expand as you type)


 
 
	 
	Information for participants:
	 
YES
	NO
	 
N/A

	13
	Will you describe the main research procedures to participants in advance, so that they are informed about what to expect?
	☒
	☐
	☐

	14
	Will you tell participants that their participation is voluntary?
	☒
	☐
	☐

	15
	Will you obtain written consent for participation?
	☒
	☐
	☐

	16
	Will you explain to participants that refusal to participate in the research will not affect their treatment or education (if relevant)?
	☒
	☐
	☐

	17
	If the research is observational, will you ask participants for their consent to being observed?
	☐
	☐
	☒

	18
	Will you tell participants that they may withdraw from the research at any time and for any reason?
	☒
	☐
	☐

	19
	With questionnaires, will you give participants the option of omitting questions they do not want to answer?
	☒
	☐
	☐

	20
	Will you tell participants that their data will be treated with full confidentiality and that, if published, it will not be identifiable as theirs?
	☒
	☐
	☐

	21
	Will you de-brief participants at the end of their participation, in a way appropriate to the type of research undertaken?
	☒
	☐
	☐

	22
	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

	24
	Will participants be paid?
	☐
	☒
	☐

	25
	Is specialist electrical or other equipment to be used with participants?
	☐
	☒
	☐

	26
	Are there any financial or other interests to the investigator or university arising from this study?
	☐
	☒
	☐

	27
	Will the research activity involve deliberately misleading participants in any way, or the partial or full concealment of the specific study aims?
	☐
	☒
	☐

	28
	If YES to any question, please provide full details 

	 
	 
 
 
(this box should expand as you type)


 
SECTION H: Anticipated Risks
 
	 
	

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.  

	1
	Full risk assessment completed and appended? 
	Yes 
	☐

	
	
	No
	☒

	2
	Risks to participants
For example: sector-specific health & safety, emotional distress, financial disclosure, physical harm, transfer of personal data, sensitive organisational information

	 
	Risk to participants:
1.Risk of induced stress from playing the games causing psychological distress (particularly the fighting game that includes violence).
 
 
 
.
 
 
 
2.Health and Safety and Fire.
 
 
 
 
 
 
 
 
3.The potential risk of being exposed to Viruses such as Flu and Covid
 
4. Potential risk of the games themselves. The potential risk of adverse effects from seizures due to flashing lights
 
 
 
5. Potential trigger of negative emotions from the questions in the questionnaire form  
 
 
(this box should expand as you type)
	How you will mitigate the risk to participants:
1.The participants will be provided with an information sheet outlining full details of what will be expected of them during the study and that one game includes violence towards men and women. They will be told that they can withdraw from the study at any time. In addition, the researcher will be present throughout the duration of the study and will stop the study if any distress is observed.
 
 
2.The researcher will be aware of the health and safety, and fire procedures of the Carmarthen Campus UWTSD before starting the study. The researcher will be responsible for informing participants of relevant housekeeping procedures during the information brief at the beginning of the study. 
 
 
3.The researcher will use sanitary wipes after each participant has used the equipment. 
 
4. Information will be provided about the potential of flashing lights triggering seizures. 
 
 
5. Participants will be advised to inform the researcher if they experience any negative emotions from reading the questionnaire.
All participants will be monitored throughout the study and debriefed at the end. Any participants showing a negative reaction will be asked to stop. Participants will be monitored more closely at the end of the completion of the questionnaire phase. A sample of the questions is included in the consent form.
 
 
(this box should expand as you type)

	3
	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

	 
	N/A
 
(this box should expand as you type)

	4
	Risks to the investigator
For example: personal health & safety, physical harm, emotional distress, risk of accusation of harm/impropriety, conflict of interest

	 
	Risk to the investigator:
1.Risk of accusation of harm or impropriety
 
 
 
 
 
2.The potential low/medium risk of being exposed to Viruses such as Flu and Covid.
 
 
3. Low risk to the researcher due to participants becoming agitated or frustrated during the study.
 
(this box should expand as you type)
	How you will mitigate the risk to the investigator:
1. The researcher will adhere to the UWTSD Research Ethics & Integrity Code of Practice and the BPS code of ethics and conduct(2018) at all times, acting with professionalism and respect.  
 
2.The researcher will use sanitary wipes after each participant has used the equipment. 
 
3. All participants will be students from the campus where the study is conducted. This should ensure etiquette is followed on campus. However, staff members are nearby should any assistance be required.  
 
(this box should expand as you type)

	5
	University/institutional risks
For example: adverse publicity, financial loss, data protection

	 
	Risk to the University:
1. Risk of issues around data protection due to the use of paper-based consent forms at the beginning of the experiment.
 
 
 
 
2. Risk of adverse publicity to the image of the University.
 
(this box should expand as you type)
	How you will mitigate the risk to the university:
1. The paper-based consent forms will be collected and stored in a locked and secure desk at the researchers home until the study is completed and in accordance with the BPS Data Protection Regulation, the UWTSD Data Protection and Storage Protocol and the UWTSD Research Data Management Policy.
 
2. The researcher will adhere to the UWTSD Research Ethics & Integrity Code of Practice and the BPS code of ethics and conduct(2018) at all times, acting with professionalism and respect
(this box should expand as you type)

	6
	Environmental risks
For example: accidental spillage of pollutants, damage to local ecosystems

	 
	Risk to the environment:
N/A
 
 
(this box should expand as you type)
	How you will mitigate the risk to environment:
N/A
 
 
(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
 

	7
	Does your research require you to hold a current DBS Certificate?
	☐
	☒
	☐

	8
	If YES, please give the certificate number. If the certificate number is not available please write “Pending”; in this case any ethical approval will be subject to providing the appropriate certificate number.
	 


 
SECTION I: Feedback, Consent and Confidentiality
 
	1
	Feedback
What de-briefing and feedback will be provided to participants, how will this be done and when? 

	 
	All participants will be de-briefed immediately after they complete the second stress questionnaire. At this time, they will be given a de-brief form with the contact details of the researcher and supervisor. There will also be a link provided for more information on potential issues with gaming. All participants will be de-briefed to ensure they understand what the study was investigating and that no negative psychological is evident from their experience. Participants will be debriefed at the end of their participation in the study even if they do not complete all the criteria for the study.  They will also be offered the final opportunity to withdraw from the study. 
 
(this box should expand as you type)

	2
	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 in accordance with prevailing data protection legislation.

	 
	Consent to participate in the study will be achieved by two means. The first point of consent will be the initial sign-up using the EMS. All information about the study will be provided before the participants sign up. The second point of consent will be on the day of the study. A consent form will be provided with the same information already supplied by the EMS. As the EMS is restricted to university students, this limits the potential of individuals to participate in the study, for example, someone under the age of 15 would not be able to take part. A signature will be required to provide informed consent.
 
 
(this box should expand as you type)

	3
	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. 

	 
	Confidentiality and anonymity will be ensured through the participation record sheet. This sheet requires the personal information of gender and the participants signature of consent. The consent forms are collected by the researcher and stored securely in a locked desk at their home address. The participants are assigned a code depending on the game they are playing and the order in which they arrive. No names are recorded on the score sheet or on the online questionnaire. The score sheets will be stored separately from the consent forms in a locked and secure drawer.
(this box should expand as you type)


 
SECTION J: Data Protection and Storage
 
	 
	Does the research activity involve personal data (as defined by the General Data Protection Regulation 2016 “GDPR” and the Data Protection Act 2018 “DPA”)?
	YES
	NO

	1
	“Personal data” means any information relating to an identified or identifiable natural person (‘data subject’). An identifiable natural person is one who can be identified, directly or indirectly, in particular by reference to an identifier such as a name, an identification number, location data, an online identifier or to one or more factors specific to the physical, physiological, genetic, mental, economic, cultural or social identity of that natural person. Any video or audio recordings of participants is considered to be personal data.
	X
	 

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

	2
	 
Yes, personal information, such as signatures for consent for the study, will be required. Gender will also be indicated on the stress questionnaire as it is one of the variables being studied. However, no other information is required, and data will be anonymised by the use of a numerical coding system. 
(this box should expand as you type)

	 
	Does it involve special category data (as defined by the GDPR)?
	YES
	NO

	3
	“Special category data” means sensitive personal data consisting of information as to the data subjects’ –
(a) racial or ethnic origin,
(b) political opinions,
(c ) religious beliefs or other beliefs of a similar nature,
(d) membership of a trade union (within the meaning of the Trade Union and Labour Relations (Consolidation) Act 1992),
(e) physical or mental health or condition,
(f) sexual life,
(g) genetics,
(h) biometric data (as used for ID purposes),
	☐
	x

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

	4
	N/A
 
 
(this box should expand as you type)


 
	 
	

Will data from the research activity (collected data, drafts of the thesis, or materials for publication) be stored in any of the following ways?
	YES
	NO

	5
	Manual files (i.e. in paper form)?
	☒
	☐

	6
	University computers?
	☐
	☒

	7
	Private company computers?
	☐
	☐

	8
	Home or other personal computers?
	☒
	☐

	9
	Laptop computers/ CDs/ Portable disk-drives/ memory sticks?
	☒
	☐

	10
	“Cloud” storage or websites?
	☒
	☐

	11
	Other – specify:
 
	☐
	☒

	12
	For all stored data, explain the measures in place to ensure the security of the data collected, data confidentiality, including details of backup procedures, password protection, encryption, anonymisation and pseudonymisation:

	 
	All data will be stored on a personal laptop that is password-protected in an encrypted file. The only personal information that will be collected during this study is the participants signature and their gender. Throughout the study, the data will be stored on the UWTSD OneDrive system in accordance with UWTSD Research Data Management Policy.
 
The physical copies of consent forms and heart rate/pulse measurements will be stored separately from one another in a secure location and, once the appropriate exam board has decided upon the outcome of the research, the data will be destroyed. 
 
(this box should expand as you type)


 
	 
	Data Protection

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

	13
	Electronic transfer of data in any form?
	☒
	☐

	14
	Sharing of data with others at the university outside of the immediate research team?
	☐
	☒

	15
	Sharing of data with other organisations?
	☐
	☒

	16
	Export of data outside the UK or importing of data from outside the UK?
	☐
	☒

	17
	Use of personal addresses, postcodes, faxes, e-mails or telephone numbers?
	☐
	☒

	18
	Publication of data that might allow identification of individuals?
	☐
	☒

	19
	Use of data management system?
	☐
	☒

	20
	Data archiving?
	☐
	☒

	21
	If YES to any question, please provide full details, explaining how this will be conducted in accordance with the GDPR and Data Protection Act (2018) (and any international equivalents, where appropriate):

	 
	Electronic data transfer will occur when using the SPSS program for statistical analysis. All data transfer will be utilised through encrypted means and will use the current UWTSD internet infrastructure and OneDrive.
 
(this box should expand as you type)

	22
	List all who will have access to the data generated by the research activity:

	 
	 
Daryl Jones (researcher) and Karen EatonThomas (supervisor).
 
(this box should expand as you type)

	23
	List who will have control of, and act as custodian(s) for, data generated by the research activity:

	 
	Daryl Jones 3rd year student; BSc Mental Health. 
 
(this box should expand as you type)

	24
	Give details of data storage arrangements, including security measures in place to protect the data, where data will be stored, how long for, and in what form. Will data be archived – if so how and if not why not.  

	 
	All data will be stored on a personal laptop that is password-protected in an encrypted file. The only personal information that will be collected during this study is the participants signature and their gender. Throughout the study, the data will be stored on the UWTSD OneDrive system in accordance with UWTSD Research Data Management Policy.
 
The physical copies of consent forms and heart rate/pulse measurements will be stored separately from one another in a secure location and, once the appropriate exam board has decided upon the outcome of the research, the data will be destroyed. 
 
(this box should expand as you type)

	25
	Please indicate if your data will be stored in the UWTSD Research Data Repository (see https://researchdata.uwtsd.ac.uk/ ).   If so please explain. (Most relevant to academic staff) 

	 
	 
N/A
 
(this box should expand as you type)

	26
	Confirm that you have read the UWTSD guidance on data management (see https://www.uwtsd.ac.uk/library/research-data-management/)
	YES
	☒

	27
	Confirm that you are aware that you need to keep all data until after your research has completed or the end of your funding
	YES
	☒


 


 
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 which is published on the website: https://www.uwtsd.ac.uk/research/research-ethics/ 

	1
	Signature of applicant:
	D S Jones
	Date:
15/09/2022


 
For STUDENT Submissions:
	2
	Director of Studies/Supervisor:
	Karen Eaton-Thomas
	Date:
27/10/2022

	3
	Signature:
	 
	


 
For STAFF Submissions:
	4
	Academic Director/ Assistant Dean:
	 
	Date:

	5
	Signature:
	 
 
	


 
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 (where appropriate)  ONLY TICK IF YOU HAVE ATTACHED A FULL RISK ASSESSMENT

	☒
	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 Academic Director.


 
	RESEARCH STUDENTS AND STAFF ONLY
All communications relating to this application during its processing must be in writing and e-mailed 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 e-mail; therefore it is important that you check your university and personal e-mail 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: https://www.uwtsd.ac.uk/academic-office/appendices-and-forms/
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Resting Heart Rate Chart

Men (Beats per Minutes)

Age Athlete Excellent Average Below Average Poor
18-25 49-55 70-73 74 - 81 82+
26-35 49-54 71-74 75-81 82+
36-45 50-56 7-175 76 - 82 83+
46-55 50-57 72-176 77-83 84+
56 - 65 51-56 72-75 76 - 81 82+

65+ 50-55 70-73 74-79 80+

Women (Beats per Minutes)

Age Athlete Excellent Great Good Average Below Average Poor
18-25 54-60 74-178 79 -84 85+
26-35 54-59 73-176 77-82 83+
36-45 54-59 74-178 79 -84 85+
46 —55 54-60 74-171 78 -83 84+
56 - 65 54-59 74-71 78 -83 84+

65+ 54-59 73-176 77-84 84+
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