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[bookmark: _Toc211860683]1. Introduction
The project working title for this is “The impact of a digital game on mathematical skill acquisition and user retention in young children” and the aim is to create an educational game which can educate young children ranging from the ages of four to ten basic maths skills as research as shown a positive result for improving children maths skills while using digital applications for learning maths such as on a mobile device [1]. The project will be done on a computer as will the children learning on the computer as it is important to gain IT skills as well due to these skill being critical for future careers. 
The children will play the game for 30 minutes every week and will be tested prior to the research and biweekly during it. The tests will be tracked, and results will show if there were any improvements, regression or stagnation in their skills. This project also aims to see if the games keep the children enjoying and engaged. 
The reason for undertaking this project is to see if games can improve maths skills of young children. This is especially important in Wales as out of the 4 nations of the United Kingdom; Wales has polled last every time in the programme for international student assessment (PISA) and is currently below the Organisation for Economic Co-operation and Development (OECD) average [2]. PISA tests are undertaken by 15-year-olds but is critical at a young age to attain these maths skills at an earlier age.
There are many reasons why this is important, as education has proving to not only improve an individual’s salary opportunities which will improve their lives but also helps stimulate a countries economy as an educated workforce is an effective workforce [3]. Improving math skills will also benefit young children to understand finances in their future lives such as budgeting, understanding the importance of saving, investing (compound interest) and in many other ways. The expected outcome to this project will be an improvement in mathematical skills as well as being able to retain the children’s attention throughout the game. 
[bookmark: _Toc211860684]2. Background to the Proposed Research
There are two domains where this project is related to, they are early years numeracy development and digital game-based learning. Research has shown a positive result when games are introduced into education. For instance, a study was done where 60 children from the ages of 3 to 6 had some exposure to mobile phone games to assist with there math skills in data, numbers, patterns, measurements and shapes. The results from this journal showed that there were improvements in all areas especially children who initially had a lower proficiency in maths [1].
There is also evidence that game-based learning improves memorisation, attitudes and motivation, especially with young children [4]. This is important as being able to learn new skills is important but is just as important to retain that piece of information. With this in mind the children should all show this effect as they are all aged from 4 to 10.

Trends and technologies
There has been great advancement in augmented reality. This will be extremely advantageous when teaching children 3D shapes as they will be able to freely look all the different shapes themselves [5]. Having rewards in the game will be important to improve the children retention as research has shown positive results for user retention when one is implemented, for instance using a point system or giving coins to purchase in game items [6]. This must not affect the children in negative way by making them addicted to the game. Learning is important but ensuring they learn for other methods is also important.
One research states that video games bring a positive impact on students’ academic performance but raises the concern on what other effects will playing games bring such as addiction, excessive reliance and equity issues such as families who are unable to afford computers [7]. One article state that “improving ICT skills among students and teachers’ benefits students in math and in their metacognitive skills” [8]. There are many positives it seems to introduce computers and games into learning especially with maths but there must be considerations over use of them. This will be taking into account when the children are participating in the study.
[bookmark: _Toc211860685]3. Research Problem statement 
Young children in Wales are struggling with foundational numeracy. This is indicated by international assessments like PISA where Wales placed last out of the four nations of the United Kingdom and lower than the OECD average. This project aims to address this problem and conclude whether turning education into a game could improve this and improving children’s views on learning maths.
[bookmark: _Toc211860686]4. Research Aim & Objectives
1. Design and develop an interactive digital game to educate young children with basic maths skills.
2. Measure the game’s impact on their maths skills and compare with previous and final test scores.
3. To evaluate if the game has long term retention for the children and if they enjoyed the experience. This will be based on my perspective as well as a questionnaire done by the children.
4. Finally, to get responses of the parents to see if they perceive the game has improved their children’s maths skills.








[bookmark: _Toc211860687]5. Methodology
[bookmark: _Toc211860688]5.1 Methods 
The methodology used whilst developing the game will be Agile with a one-week sprint. The reason for this is to review how progress is going and to spot any issues as soon as possible before moving too ahead. The research method used will be a mixture of quantitative and qualitative. These two methods are appropriate as tangible data will be gathered from the children completing tests, this is quantitative and an experiment strategy. The children’s opinion from the survey will be a mixture of qualitive and quantitative, this is also a survey strategy. The data from the test will be put on to bar graph to analyse whether there has been any improvement, regression or stagnation after all the tests have been completed.
[bookmark: _Toc211860689]5.2 Materials  
Data sources 
The sources I will use will be mostly journals and books, with a few sources from accredited websites. I have chosen these data sources as they are reliable and trusted form of information when undertaking a project like this.
Data collection method 
The children will be learning weekly for an hour and will do a test biweekly. A survey will be completed at the end asking if the children had fun, asking for any improvements and if they would play it again. Additionally, the parents will be asked similar questions regarding if they perceive any positive changes in their children. The test method of collecting data was chosen as it will show a clear trend of either improving, regressing or stagnation in the individual. The method of collecting surveys is to find out their opinion and this is critical to find out if they enjoyed the game and if they would play again to see if it was able to keep the child attention. 
Ethical consideration

The ethical considerations issues related to the data will be the fact that children will be involve so I will need to ensure I have permission from them and their parents to test their skills on a weekly basis.

Software tool and techniques 

Visual Studio Code will be used to code and the programming language used will be Python. PyGame will be used as well pyttsx3 which is a library allowing text-to-speech. This will be important for young children who are unable to read or are not completely proficient at it. For inputting the data gathered Microsoft Excel will be required as well as Microsoft Word for writing up the project.

Hardware requirements

Basic hardware requirements such as a PC, monitor, keyboard and mouse.
[bookmark: _Toc211860690]6 Project Plan
Below is Gantt chart showing a summarised timeline for the project. Whilst waiting for the ethical for to come back, research and design will be commencing for six weeks to ensure a UI fitting for children is decided and any other methods to improve the game are implemented. Developing the and testing will be 5 weeks and will be done in December. The children will start learning from the game in January to mid-March and 6 tests will be over those weeks will commence. This is to ensure as much data is collected as possible. At the end of March surveys will be completed and the final research report will be completed end of April.
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