I have included methodology as I have done a complete clean of it. Thank you.
Chapter 2: Methodology
2.1 Participants:
A convenience and stratified sample of 52 participants completed both the demographic form and consent form prior to completing tasks for the purpose of this study: 21 males and 31 females, 29 experienced gamers and 23 novice/non-gamers. Ages ranged from 18-60 (M =30.77, SD = 9.773 years). The participants who have taken part of this study are all from the student body at the University of Wales Trinity Saint David (UWTSD), under the Psychology and Counselling umbrella, in return for Experiment Management System (EMS) credits. Participants were recruited through the University’s EMS and exclusion was made to anyone with epilepsy due to the nature of the study such as flashing lights within the games. Participants were aware of the purpose of the experiment and consent was gained prior to beginning tasks; consent form and information sheet was available on the EMS and in person (see appendix 1 and 2).
2.2 Design:
This experimental study has employed a between groups ANOVA. The independent variables (IVs) included gaming genre and gaming experience. Gaming genre had two levels: action/sport (Rocket League) and strategy/puzzle (Mah-jong), participants will be divided between both gaming genre. Gaming experience will have two levels: non-gamer and gamer; ensuring a mix of gamers and non-gamers participate in both genres. The dependent variables (DVs) included the scores from the reaction times (Reaction App), memory performance (word recall), and attentional performance (Where’s Wally) tasks. Participants completed a demographic form prior to tasks. All data was screened and cleaned prior to analysis. Three 2x2 ANOVAs was utilised.
*(See appendix 3 for Rocket League).
**(See appendix 4 for Mahjong).
***(See appendix 5 for gamer and non-gamer).
****(See appendix 6 for reaction app).
*****(See appendix 7 for word recall).
******(See appendix 8 for Where’s Wally).

2.3 Materials:
Participants will engage in pre-test and post-test measurements across three cognitive tasks: reaction times (reaction time app), memory performance (word recall), and attentional performance (where’s Wally). These tasks were chosen to evaluate attention, memory, and reaction time in participants engaging with different gaming genres and selected for their ability to capture critical cognitive domains relevant to the study's research into the effects of gaming experiences on cognitive performance. The reaction task will be presented on a computer which will be through a downloaded reaction time game, this task will be recorded by the researcher with pen and paper alongside the participants unique ID number. The reaction task will be the participants reacting and having to click when they see a change of colour on the screen and will be given scores for the quicker the reaction times. and participants will use the console for 20 minutes to play. The word recall will be presented on a computer screen, where 15 words will be displayed on the screen for 30 seconds and then they will have a pen and paper to recall as many words as possible in a one-minute timeframe. The words will be on a power point slide in Arial font, Black writing on a white background, bold and in size 44. Lastly, the Where’s Wally task will be printed on a white piece of paper in colour and participant’s will be timed on how fast they are able to find Wally, scores will be recorded with a pen on a piece of paper next to their unique ID number. All scores were obtained via a stop watch. Each participant will be exposed to one of the gaming genres, either the sports/action (Rocket League) or strategy/puzzle (Mah-jong). Rocket league will be downloaded on an Xbox one and Mah-jong will be played on an online platform on a computer via https://www.free-play-mahjong.com/ participants will be playing the game assigned to them for 20 minutes.
The primary data will be analysed using three separate 2x2 ANOVAs, one for each cognitive task, to compare participants' performance across gaming genres and gaming experiences. The between-design ANOVA setup enables exploration of how gaming genres influence cognitive task performance and how gaming experience affects these tasks within each gaming genre. It facilitates an examination of both between-subjects differences (across gaming genres) and within-subjects differences (across gaming experiences) across the cognitive tasks.
2.4 Procedure:
The research procedure involved several vital steps. After obtaining ethical approval, an advertisement including several dates and times was posted on the Ethical Management System (EMS) for participants to register for the study. All participant recruitment was conducted through the EMS and emphasised the acquisition of informed consent and the provision of essential study details. Random assignment was then carried out, allocating participants to the action/sports gaming or strategy/puzzle gaming condition to ensure a balanced representation.
Subsequently, participants completed a concise demographic questionnaire detailing age, gender, and gaming experience: experienced or novice/non-gamer. Also, this was accompanied by signing a physical consent form affirming their voluntary participation in the study. Following this, participants were assigned three cognitive tasks: 'Where's Wally', word search, or a reaction time game. Before engaging in the gaming session, participants underwent a pre-assessment, which involved completing the three assigned cognitive tasks to establish baseline cognitive performance. Depending on the assigned condition, the subsequent 20-minute gaming session, either Rocket League or Mahjong, was designed to maintain experimental control, minimise potential risks linked to prolonged gaming, and efficiently assess short-term effects on cognitive performance. Post-gaming, participants revisited the three cognitive tasks, with slight variations from the pre-assessment: different 'Where's Wally' pictures and different words in the memory recall, to gauge any alterations in cognitive performance. A debriefing session followed, where gratitude was expressed to the participants, and additional study-related information was provided, including contact details for the supervisor and researcher.
The collected data underwent SPSS analysis, comparing participants' performance in action/sport and strategy/puzzle gaming genres. This analysis aimed to reveal insights into how gaming genres and experience impacted cognitive task performance, specifically focusing on memory, attention, and reaction times.
2.5 Ethical Considerations:
This study strictly adhered to the ethical guidelines set forth by the British Psychological Society (BPS) and the University of Wales Trinity Saint David (UWTSD), with particular attention to participant safety and well-being. Before initiation, the research proposal underwent meticulous scrutiny by the university's ethics committee, receiving full approval from the chairs. In line with ethical standards, all participants provided informed consent, emphasising their voluntary participation and the freedom to withdraw at any stage during the study without repercussion. Moreover, to ensure the safety of participants, individuals with epilepsy were excluded from participation due to potential risks associated with gaming activities; this was highlighted on the EMS sign-up sheet.
Participants were provided with comprehensive information about the study's objectives, procedures, and potential risks, including discomfort or unease during gaming sessions. Ensuring participants were made aware that they could stop the study and withdraw at any time allowed the participants to make informed decisions regarding their involvement. Furthermore, measures were in place to maintain confidentiality and anonymity throughout the study, safeguarding participants' identities and privacy. The researcher remained vigilant in monitoring participant well-being, promptly addressing any concerns or discomfort raised during the study.
*(See appendix 9 for ethic form).
Chapter 3: Results
This results section presents the results for the effects of short-term gaming on cognitive performance, exploring the impact of gaming genre and prior gaming experience on memory, attention and reaction time.  Whilst three separate Anovas were conducted, for the purposes of succinctly of the report linked to the hypothesis, all three Anovas will be discussed together.	Comment by Stuart Jones: Have this as the opening paragraph
3.1 Descriptive statistics
Levene’s test of Equality of Error Variance
Each Anova was subjected to a Levene's test of Equality of Error Variance using SPSS. The p-value exceeded the preset alpha threshold of significance (0.05); Where’s Wally differences, P = .834, Reaction task differences, P = .343 and Memory Recall differences, P = .222 indicating that the assumption of variance homogeneity was not violated.
Table 1
The mean pre task scores (Where’s Wally -attention, Reaction Task – reaction and Memory Recall – memory). and gaming experience (Experienced and Novice).
Unrelated t-test
	Pre-Tasks
	Gaming Experience
	Mean
	Std. Dev
	Std. Error Mean

	WW Pre Seconds 
	Experienced
	82.069
	48.609
	9.026

	
	Novice
	134.087
	74.406
	15.514

	RT Pre seconds 
	Experienced
	.429
	.148
	.0275

	
	Novice
	.505
	.206
	.043

	Memory Recall Pre 
	Experienced
	7.34
	1.778
	.330

	
	Novice
	7.74
	1.514
	.316



The above table shows the mean scores of the participants pre task scores in seconds and gaming experience (experienced and novice). Overall showing that experienced gamers did slightly better in both the Where’s Wally task and Reaction Time task. Whereas novice gamers did slightly better in memory recall pre tasks compared to experienced gamers.
To examine if the mean scores for each group are significantly different to the probability of .05, the unrelated t-test was carried out.
An unrelated t-test indicated that the difference between the gaming experience groups (experienced and novice) and Where’s Wally pre seconds (attention) was statistically significant (t(50)=-3.039, p=.002, one tailed, Cohen’s d = -.848). The effect size was large (Cohen, 1988). The mean scored indicated that the experienced gamers showed significant quicker score than the novice group.
An unrelated t-test indicated that the difference between the gaming experience and Reaction Time pre seconds (reaction) was not statistically significant (t(50)=-1.540, p=.065, one tailed, Cohen’s d = -.430). The effect size was medium (Cohen, 1988). The mean indicated that the experienced gamers did slightly better in the reaction task than those in the novice group.
An unrelated t-test indicated that the difference between the gaming experience and Memory Recall pre was not statistically significant (t(50)=-.847, p=.201, one tailed, Cohen’s d = -.236). The effect size was small (Cohen, 1988). The mean indicated that the novice gamers did slightly better on word recall in the pre tasks than the experience gamers.	Comment by Claudia Varallo: Should I add more about hypotheses? I cant see any of my hypotheses being significant.
The unrelated t-test conducted on the pre-task scores between experienced and novice gamers directly addresses H1, which suggests that participants with higher gaming experience will demonstrate superior cognitive task performance compared to those with lower experience levels. The t-test results reveal significant differences in the Where’s Wally pre-task scores, indicating that experienced gamers outperformed novices in attention-based tasks. While the t-test results for reaction time and memory recall did not yield statistical significance, they still provide insights into the two groups' performance trends, showing that experienced gamers demonstrated superior cognitive task performance. 

Table 2	
	Mean and Standard Deviation Scores for Cognitive Tasks: Where’s Wally (attention), Reaction Time task (reaction) and Memory Recall (memory) and differences in pre and post gaming scores.
	Cognitive Task
	Condition 
	Mean Difference after gaming	Comment by Stuart Jones: Mean Difference after gaming. 
	STD. Deviation

	Where’s Wally
	Experienced  
	11.5172
	95.40314

	 
	Novice 
	32.5187
	58.82732

	 
	Rocket League
	10.7172
	100.70018

	 
	Mahjong
	30.1481
	58.29877

	 
	 
	
	

	Reaction Time
	Experienced 
	.0490
	.11062

	 
	Novice
	.0893
	.20509

	 
	Rocket League
	.0520
	.13326

	
	Mahjong
	.0806
	.18103


	Memory Recall
	Experienced
	1.38	Comment by Stuart Jones: So to confirm - everyone did generally a little worse in memory recall after gaming. 	Comment by Claudia Varallo (2100048): Not exactly, spss has put - when a participant has done better and a positive when they performed worse
	1.498

	
	Novice
	1.22
	.951

	
	Rocket League
	1.24
	1.562

	
	Mahjong
	1.37
	.967



Table one shows the mean and deviation scores for all three task differences: Where’s Wally, Reaction Time and Memory Recall. The table indicates that for the ‘Where’s Wally’ task the mean experienced gamer score was faster in attention compared to Novice gaming experience. However, the Novice gamers showed a more significant improvement in tasks after gaming in comparison to the experience players. The mean score was also faster overall in Rocket League (sport/action) gaming genre compared to Mahjong gaming genre (strategy/puzzle), however, overall those who played Mahjong improved more than those who played Rocket League.  The mean and standard deviation scores for the differences in ‘Reaction Time’ indicates that the mean experienced gamer score was quicker in reaction times in comparison to novice gamers. Rocket League gaming genre (sports/action) had overall faster reactions than those in the Mahjong gaming genre (strategy/puzzle). The mean and deviation scores in the table for ‘Memory Recall’ indicates that the mean experienced gamer score was higher in memory recall in comparison to the novice gamers. Mahjong gaming genre had higher memory recall overall than those who played the Rocket League gaming genre.	Comment by Stuart Jones: Phrase so it is about the difference for this section? So that the Novice players improved more after gaming compared to Experienced. 	Comment by Stuart Jones: As above - talk about the difference between the two games - Mahong improved more. 
Table 2 sheds light on the interplay between gaming experience levels and cognitive task improvements, offering insights relevant to Hypotheses 2, 3, and 4. H2 posits that action/sports gamers (Rocket League) will display superior reaction times and attention compared to strategy/puzzle gamers (Mah-jong). However, the findings reveal that novice players in both genres demonstrated more pronounced improvements in reaction times and attentional performance, challenging the initial hypothesis. Similarly, H3 suggests that strategy/puzzle gamers (Mah-jong) will exhibit enhanced memory performance. However, the data indicate that novice Mah-jong players showed greater memory recall enhancements than their Rocket League counterparts. These unexpected findings underscore the nuanced relationship between gaming experience and cognitive task improvements.
Furthermore, H4 proposes that non-gamers will experience greater cognitive task enhancements than gamers. The results suggest that novice players experienced more notable cognitive task improvements post-gaming than experienced gamers.

Table 3
Interaction between cognitive tasks: Where’s Wally, Reaction Time and Memory Recall, and gaming experience, gaming genre and gaming Experience*Gaming Genre.

	Cognitive Task
	Independent Variables
	Sig.

	Where’s Wally
	Gaming Experience  
	.354

	 
	Gaming Genre
	.617

	 
	Gaming Experience*Gaming Genre
	.104

	 
	 
	

	Reaction Time
	Gaming Experience
	.394

	 
	Gaming Genre
	.692

	 
	Gaming Experience*Gaming Genre
	.460

	
	
	

	Memory Recall
	Gaming Experience
	.660

	
	Gaming Genre
	.749

	
	Gaming Experience* Gaming Genre
	.406

	
	
	



 A two-way 2 (Gaming experience: experienced and novice) X 2 (Gaming Genre: sports/actions and strategy/puzzle) between groups ANOVA was conducted to explore the effects of gaming, by experience and genre, has on cognition function; attention, reaction and memory. This revealed that there was a non-significant main effect for gaming genre and experience for attention (Where’s Wally), F (1, 48) = 2.750, P = .104, ηp2 .054, with the mean score indicating that those who played the sports/action genre and had gaming experience had overall slightly better scores than those who played strategy/puzzle genre and novice gamers. A non-significant main effect for gaming genre and experience on attention (Reaction task), F (1, 48) = .555, P = .460, ηp2 .011, with the mean score indicating that those who played the sports/action genre and were experienced gamers did slightly better than those in the strategy/puzzle genre and novice gamers. Lastly, a non-significant main effect for gaming genre and experience on memory (Word Recall), F (1, 48) = .702, P = .406, ηp2 .014, with the mean score indicating that those with gaming experience and participated in the strategy/puzzle genre scored higher than those who were novice gamers and participated in the sport/action genre. Although the main effects were insignificant, the subtle distinctions in mean scores offer valuable insights into the intricate interplay among gaming genre, experience, and cognitive performance. These findings support H5,  as they indicate that the influence of gaming genre on cognitive performance might fluctuate depending on participants' experience levels. However, this variation is not consistent across the cognitive tasks. This nuanced understanding emphasises the complexity of the relationship between gaming-related factors and cognitive abilities. – Is this link for hypothesis 5 right and make sense or am I off track?

Table 4
The mean pre and post scores for cognitive tasks (Where’s Wally -attention, Reaction Task – reaction and Memory Recall – memory).
Related t-test
	Pre & Post tasks
	Mean
	Std. Dev
	Std. Error Mean

	WW Pre Seconds - Post seconds
	20.80
	81.24
	11.26

	
	
	
	

	RT Pre seconds - Post Seconds
	.066
	.158
	.022

	
	
	
	

	Memory Recall Pre – Memory Recall Post
	-1.269
	1.31
	.182



The above table shows the mean scores of the participants pre and post task scores in seconds. Showing the differences between the pre and post scores, indicating that post scores improved in all three groups in comparison to the pre tasks.
A related t-test indicated that the difference in attention scores pre and post gaming, regardless of gaming experience and gaming genre, was statistically significant (t(51)= 1.84, p=.035, one tailed, Cohen’s d = .256). The effect size was small (Cohen, 1988). The mean scores indicate that the post scores were significantly better than pre scores. 
A related t-test indicated that the difference in reaction scores pre and post gaming, regardless of experience and genre, was statistically significance (t(51)= 3.03, p=.002, one tailed, Cohen’s d = .420). The effect size was small (Cohen, 1988). The mean score indicates that the post scores were significantly quicker in post scores verse pre scores.
A related t-test indicated that the difference in memory scores pre and post gaming, regardless of experience and genre, was statistically significant (t(51)=-6.95, p=<.001, one tailed, Cohen’s d =-.965). The effect size was large (Cohen, 1988). The mean indicated that the post scores was significantly better than pre scores.
	Although this related t-test is not directly associated with the hypotheses, the observed practice effects are significant as they underscore the potential cognitive improvements resulting from repeated task exposure. The significant enhancements in attention, reaction times, and memory recall post-gaming underscore the importance of considering practice effects in cognitive task assessments, providing valuable insights into the participants' performance trajectories over time.
*(See appendix 9 for SPSS data).	Comment by Claudia Varallo: I have had a go at the t-tests and the write up, as with the Anovas, I am not sure if I have done these right tho.

My hypotheses: H1: Participants with higher levels of gaming experience (experienced gamers) will demonstrate superior cognitive task performance (reaction times, memory, attention) compared to participants with lower levels of gaming experience (novice gamers and non-gamers).
H2: Participants who engage in action/sports gaming (Rocket League) will show better reaction times and attentional performance than those who engage in strategy/puzzle gaming (Mah-jong).
H3: Participants who engage in strategy/puzzle gaming (Mah-jong) will exhibit enhanced memory performance compared to participants who engage in action/sports gaming (Rocket League).
H4: Non-gamers will demonstrate greater improvements in cognitive task performance (reaction times, memory, attention) than gamers after the study tasks.
H5: The impact of the gaming genre (sports/actions and strategy/puzzle) on cognitive performance (attention, reaction and memory) will vary depending on if participants are experienced or novice gamers.  (Is this hypothesis ok for interaction?)

