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[bookmark: _Toc70047152]1 Abstract
The overall question in this project is, does gamification have a place in learning? If so, can it be implemented effectively? This question has been tackled by developing a prototype app that hopes to answer in favour of that question. The author believes that gamification does have a place in learning and has demonstrated that through his project. The objectives are,
· Create a prototype with a fully functioning user interface. The prototype app will have a fully functioning UI. This will include handmade menus, buttons, lesson slides, and characters. 
· Cover a minimum of one maths topic. One maths topic will be chosen, and the app will include lessons for that chosen topic. The app will cover the contents of this chosen topic at a suitable level, in this case key stage 2.
· Have a minimum of one maths related game. To prove the concept of gamification the app will contain at least one fully functioning maths game. The game will be related to the chosen topic. The chosen topic will be fractions. 
· Full implementation of gamification trends such as a player profile, levels, experience, and rank. To tie in with the gamification trend the app will include these listed features. These are common features found in games and they will be fully implemented into the app to satisfy the gamification element.
The chosen methodology for this project is rapid application development (RAD). This methodology fits well with the authors philosophy and objectives. RAD emphasizes rapid prototyping and getting feedback on what could be improved. The designer can then use this feedback to improve the product. When the improvements have been made, a new prototype is released. This cycle is all about constant improvement which is crucial to this project’s success. A mixed method was used for research, both positivistic and phenomenological. It consisted mainly of a focus group interview, document review, and software development. All the data collected and the development of a successful prototype app point towards a positive conclusion. The literature review concluded that gamification could see use in education and successful apps have been made with a keen response form users. Future development of the app could include more content, such as more games and maths lessons. Audio inclusion would be a welcome inclusion in the future.

[bookmark: _Toc70047153]2 Introduction
This project is about developing an app that explores and shows the use of gamification in learning. The initial aims are to create an app that focuses on key stage 2 maths content. The app will provide context and insight on given topic within this level and subject. The app will also include gamification in the form of games, player profiles, and levels. This is to encourage fun and engaging learning while improving the understanding of the content. The objectives are to create a fully functional prototype app. This prototype will have a fully functioning user interface, 8 fully working lessons, and at least 2 working games. The games will tie in with the subject material which will be fractions. Future implementation will include decimals and percentages. 
[bookmark: _Toc70047154]2.1 Aim
The overall question in this project is, does gamification have a place in learning? If so, can it be implemented effectively? This question has been tackled by developing a prototype app that hopes to answer in favour of that question. The author believes that gamification does have a place in learning and has demonstrated that through his project.
[bookmark: _Toc70047155]2.2 Objectives
· Create a prototype with a fully functioning user interface. The prototype app will have a fully functioning UI. This will include handmade menus, buttons, lesson slides, and characters. 
· Cover a minimum of one maths topic. One maths topic will be chosen, and the app will include lessons for that chosen topic. The app will cover the contents of this chosen topic at a suitable level, in this case key stage 2.
· Have a minimum of one maths related game. To prove the concept of gamification the app will contain at least one fully functioning maths game. The game will be related to the chosen topic. The chosen topic will be fractions. 
· Full implementation of gamification trends such as a player profile, levels, experience, and rank. To tie in with the gamification trend the app will include these listed features. These are common features found in games and they will be fully implemented into the app to satisfy the gamification element.
[bookmark: _Toc70047156]2.3 Content Description
In the following chapter learning theory will be discussed and the trend of gamification being used in mainstream education. This will be presented in the form of a literature review that will discuss these topics and relevant source material. Following this literature review there will be a discussion on development methodology. This will include the methodology used as well as the pros and cons of said methodology. the type of software that will be used will also be discussed. finally, the discussion will conclude with a short paragraph of particular hardware, coding language, and any special tools used during this project. This will be followed by a design and implementation chapter. This chapter will discuss the designs that have developed during his project. decisions made during the project will also be discussed. Requirements will be addressed and discussed. Difficulties and solutions that have been faced will be discussed. Techniques that were used as well as tools and programmes will also be mentioned and discussed. Snippets of code and UI elements will be presented and briefly explained. An evaluation will take place where the author will compare the final prototype with his initial objectives. A brief discussion on the topic of whether the objectives were met or not will also take place. A brief discussion on what may have been done differently if the project was to be repeated will also be included. Conclusions and recommendations will also be discussed. A reflection will be present, this will discuss what has been learned while doing his project. At the end of this document will be several sections for references, a bibliography, and an appendices. Any discussed source material, literature, or code will be brought up in these chapters. The author will also include snippets of code, UI elements, and a short survey questionnaire That was used for research in the appendices chapter.   






[bookmark: _Toc70047157]3 Literature Review
[bookmark: _Toc70047158]3.1 Intro
The aim of this project is to develop an educational learning app for key stage 2 students. The apps subject area will be maths. The author plans to use gamification to motivate the students to want to learn through the app. In this literature review topics such as learning theory, online learning, learning through gamification and development tools will be discussed. A review and discussion of related apps will take place during the literature review, followed by a conclusion. 
[bookmark: _Hlk56657803][bookmark: _Toc70047159]3.2 Investigating Learning Theories Within Key Stage 2
[bookmark: _Toc70047160]3.2.1 Preface
Remote learning is on the rise. Due to the current pandemic schools have been advised to use remote learning in the case of an outbreak [2]. Interactive platforms such as Microsoft Teams and Google Classroom are being used as substitutes for in class learning [2]. Due to how easy they are to use they have become worthy supplements to teaching. However, they cannot fully replace teaching, a teacher is still required for standard learning [1]. Learning apps have been around for a while and have grown in popularity. The education category on the app store and play store have grown and flourished as people look for knowledge and self-improvement [3]. Popular apps such as Duolingo and Khan Academy have established themselves as the go to for learning. The author hopes that his app can be part of the growing craze for learning outside of school. By using gamification, the app is expected to appeal to the students and offer them a fun and interactive way to learn about maths. The gamification elements will be extensive, but the app will retain an educational approach at its core.
[bookmark: _Toc70047161]3.2.2 Traditional Learning Theory
Teaching is one of the world’s largest professions [6]. In the late 20th century, it was estimated that there were 30million teachers throughout the world [6]. It’s a profession that has a long and changing history. Teaching at its core is educating a group of people about a topic or subject. Teaching that encourages students to ask and look for answers, solve problems and debate ideas constructively is invaluable [5]. Critical thinking is, and should be, encouraged by teachers. At the heart of learning is the brain, how we process and manage information is key to learning. Retaining that information is a crucial aspect of learning and teaching. In the late 1880’s Hermann Ebbinghaus published the forgetting curve [10] [pp33]. 
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This curve represents a human’s ability to retain information over a period of 31 days. The astonishing drop off from immediate attention to 20 minutes is surprisingly scary. It demonstrates that we cannot hold on to most of the information we concentrate on. Most school lessons are around an hour long, according to the graph about 44% of the lesson will be retained. 20 minutes seems to be the sweet spot and may be ideal for short activities. If an educational app could hold someone’s attention for 20 minutes the lesson would be extremely successful, 58% of the information would be retained. 
[bookmark: _Toc70047162]3.2.2.1 The Spacing Effect
Ignored by mainstream education and often dismissed as common motherly advice, the spacing effect or distributed learning is a powerful yet shunned technique. People learn as least as much, and retain it much longer, when they distribute or space their study time than when they concentrate it [10] [pp67]. Students tend to go all out and try to learn a month’s worth of theory in one night. They hope that by committing a short period of time to something, they’ll learn it and be done with it. What distributed learning suggests is that it’s all in the long game. By spacing out study session and limiting them to a certain time frame people can learn more in a better way. Distributed learning can double the amount we remember later [10] [pp67]. While an overnight cramming session does work it often has negative consequences. It’s like overstuffing a cheap suitcase: the contents hold for a while, then everything falls out [10] [pp67]. Although it’s an effective method it’s not hard to see why its unpopular. Sitting down for multiple study session can often be a daunting prospect, life often gets in the way. Without proper spacing it can be hard to study one subject efficiently. For example, say a student has an exam on Thursday and another on Friday. Monday rolls around and the student thinks, “which exam material takes priority?”, “Thursdays or Fridays?”. The temptation to cram the night before becomes ever more enticing. “If I cram the night before, I’ll have more time to do what I want!”, the winner is clear. However, the benefits of distributed learning cannot be ignored and should be acknowledged and encouraged more by schools. With this approach retention and understanding of information could be improved. 
[bookmark: _Toc70047163]3.2.3 Learning Online
Learning online is a relatively new concept that has taken off over the last few years. In today’s current pandemic it has become a valuable alternative to classroom teaching. As mentioned earlier a teacher is still required but the lessons are entirely online. Programs such as Microsoft Teams and Google Classroom have filled the void left by the absence of the classroom. The amount of time spent in classrooms has fallen during the pandemic. This is no shock to many, but online learning hasn’t made up the hours in the classroom’s absence. Online learning requires a certain amount of independence from the student. Usually, the teacher will set the work and give an explanation like the classroom setting. The student is then tasked with working outside of the lesson to complete the assignment. However, online learning isn’t just utilised by teachers and their students. The general population can use learning websites such as Udemy, provided they have a digital device. Udemy claims to be the leading digital marketplace for education [7]. People can pick and choose what courses they desire to learn about. Once chosen they can learn in their own time through a mix of teaching and self-learning. According to Udemy they have 400 million course enrolments [7]. This boom in online learning and self-improvement has been possible due to the availability and advancement in technology. Since online learning has settled comfortably into modern life, an app isn’t too much of a stretch. 
[bookmark: _Toc70047164]3.2.4 Learning Through Gamification 
Learning through gamification is an interesting concept. Gamification refers to elements commonly found in games such as experience points, levels, and achievements. Duolingo uses these elements throughout its app, this is the simplest form of gamification [4]. Duolingo also features an interesting feature referred to as “don’t break the chain”, this system rewards players who consistently log on to the app. Many positive effects can be achieved using gamification. Some of these are, increased engagement and motivation, enhanced learning performance and academic achievement, improved recall, retention and finally, students can check and track their progress at any time [8] [pp5]. Overall, the aim is to make learning more fun, gamification could be the answer to modern and beneficial learning. The focus of learning through gamification is hitting the right balance between fun and engagement. Engagement can be attained and understood by flow theory. D.J Csikszentmihalyi defines flow as a mental state of complete absorption in an activity that is challenging but enjoyable [8] [pp8]. 
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Pictured above is a chart that illustrates that concept. The aim of any educational app that uses gamification should be to hit this flow state. Have the skill and difficulty at an even level so that maximum engagement can be reached. D.J Csikszentmihalyi also suggested that there are eight components to flow. These are, matching challenge and skill level, clear goals, concentrations and focus, control, feedback, loss of self-consciousness, transformation of time, and the activity becoming autotelic [8] [pp9]. These components need to be addressed and included in any learning process that aims for high engagement.  Fun is a concept that varies from individual to individual. What one person might find fun, another person may not. In our daily lives, there are various activities that can create fun [8] [pp10]. Some of the activities are goal-orientated, but many are not [8] [pp10]. Some activities involve more than one person, but others can be carried out by one person [8] [pp10].
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The graph above illustrates the different types of activities that can create fun. The app would most likely fall under the individual, non-goal orientated section. The user would be playing an educational game by themselves. However, the educational elements of this app may push the scale towards the goal orientated side more. So, the game would fall between the goal orientated and the non-goal orientated sections.
[bookmark: _Toc70047165]3.2.4.1 Learning Achievement
Learning achievement is the measure of how much content a student can learn in a time frame. This can be represented in the form of test scores, grades, and progress reports. Learning achievement can be an important outcome in learning and education [8] [pp35]. When educators use gamification one of their considerations is whether it enhances students learning achievement [8] [pp35]. Many researchers have revealed that gamification for learning and education can improve learning achievement [8] [pp35]. Gamification can enhance higher order thinking skills, declarative knowledge and procedural knowledge, and test performance [8] [pp35]. Merilea J. Mayo conducted a test to see the benefits of education with gamification. The researcher analysed the learning outcomes of gamified courses and traditional courses: algebra for high-school students, geography for college students, numerical methods for college students, ecology/biology for middle and high-school students, electrostatics for middle-school students, and cell biology for college students. The research showed that the students in gamified courses performed at least 7.2% better than the non-gamified courses. College students in a gamified cell biology class performed 40% better than the same lecture-based class [8] [pp35]. It was also argued that courses with specific subject matter such as maths, can show higher positive effects of gamification when compared to other subjects [8] [pp35]. This supports the choice of a maths based educational game for this project.
[bookmark: _Toc70047166]3.2.4.2 Types of Fun in a Game
The concept of fun was briefly discussed earlier in this review. There are different types of fun that can occur in video games. Through research on the topic a framework called PLEX was developed which suggested that there are 20 different types of fun in video games. Kim investigated students’ preferences of a fun type using the PLEX framework and found out that students prefer challenge, exploration, relaxation, completion, and discovery to suffering, sadism, and control. Kim also found that gender differences occur in the preference of one type of fun over another while playing a game [8] [pp49].
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Above is a table that describes all the identified types of fun in games. According to Kim, male students prefer challenge, completion, exploration, and simulation, however, female students prefer exploration, relaxation, discovery, completion, and fantasy. The major difference by gender appeared in expression, fantasy, and nurture. Kim suggested that the gender difference on fun preferences should be considered for gamifying learning and education. Although a gamified course using nurture and fantasy may be effective for female students, male students may feel bored [8] [pp 51]. Below are some graphs that illustrate these points. Graph 1 shows the male and female preference for fun types in video games. Graph 2 shows the combined interest for fun types in video games. The top five categories in graph 2 are challenge, exploration, relaxation, completion, and discovery. These categories should have priority in the development stage of the project. This is so that the app that results from the project can appeal to both male and female audiences. Graph 3 shows the male and female interest in categories side by side. A maths-based game shouldn’t have an issue incorporating challenge and completion elements. However, exploration and discovery might prove challenging, relaxation will most likely be omitted due to the type of subject matter.
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[bookmark: _Toc70047167]3.3 Related Apps
The table below contains a list of five apps chosen for a short comparison. These apps all relate to the project as they are maths based. The list contains some general information about the apps. A personal rating is added so the author can weigh in on the apps. A short pros and cons analysis will be under the table.  
	App Name
	PLEX Type
	App Rating
	Downloads
	Cost
	Personal Rating

	Khan Academy Kids
Kahn Academy
	Challenge
Expression
Sympathy
	4.6/5
	1Million+
	Free
	9.5/10

	King of Maths
Oddrobo Software AB
	Challenge
Completion
Exploration
Fantasy
	4.4/5
	10Thousand+
	£2.29
	7/10

	Slice Fractions 2
Ululab
	Challenge
Completion

	4.7/5
	10Thousand+
	£3.59
	9/10

	DragonBox Elements
Kahoot DragonBox AS
	Challenge 
Fantasy
Exploration
	4.7/5
	10Thousand+
	£3.99
	6/10

	Endless Numbers
Originator Inc.
	Relaxation
Fantasy
Completion
	4.3/5
	500Thousand+
	Free / IAP*
	7/10


*In App Purchases 
[bookmark: _Toc70047168]3.3.1 Khan academy kids
Description: This app features lots of different activities for children aged 5 – 8. It focus mainly on reading, spelling, and maths. The app includes thousands of activities and more. These include books, songs, and games. The app features animal characters drawn in a friendly and cuddly way. The app states that it features an adaptive learning path to help the users master different skills. This means that the child can learn at their own pace. It also features audio narration on its learning books. 
Pros: 
· Free
· No Ads
· Regularly updated
· Reputable company
· Offers learning tools for teachers
· High quality content
· Allows child to learn at their own pace
· Created by field experts
· Support for deaf and blind children
Cons:
· Design may not appeal to all children
· Older children may get bored of apps childish approach
Personal Rating: A 9.5/10 has been awarded to this app. Simply put, this app is amazing. Khan Academy already has a solid reputation as a learning hub for maths. They may be more recognised for their website which appeals to older students and university students, but their app for children is no joke. The app is free which is huge, this draws people in. Normally this may spark suspicion of in app purchases or ads, however Khan Academy’s reputation guarantees honesty and quality. Regular updates of high-quality content help keep things fresh and relevant. Support for hearing impaired and visually impaired children is another critical feature. With the reading narration the offer children with these special needs can join in and learn. Letting children learn at their own pace is an interesting feature but it’s one that is very much needed. This way the child won’t feel rushed to keep up the pace with fear of falling behind. The art style is appealing and reflects the desired audiences well. Overall, this app is excellent and more than worthy of the praise it has received. 
[bookmark: _Toc70047169]3.3.2 King of maths
Description: King of maths takes a medieval spin on learning maths. This app focuses solely on learning maths through questions based on different subcategories. Gamification elements are laced throughout the app. Things like levelling up your characters, achievements, experience, and unlockable avatars are all present in the app. The app also features a leader board system which lets users compare their scores against their friends and other people around the world. 
Pros:
· Gamification provides more fun and user engagement
· Cover multiple topics of maths
· Interesting and themed art style
· Clean UI
· Straightforward approach to maths
Cons:
· The app is paid, it may not be worth its price
· Theme may not appeal to all children
· Simple approach may not engage children enough to keep playing
· Lack of interactive elements hinder the apps engagement 
Personal Rating: This app has been awarded a 7/10. What hold this app back is its theme and lack of interaction. Where most of these apps succeed is their theme. Most commonly animals are picked as they appeal to most ages and male or female children. This app’s theme, medieval, appeals mainly to male users. This could restrict potential users as it may not appeal to them. The apps simple approach to maths is no help either. A simple question and multiple-choice answer may work, but it’s not necessarily fun. It’s not enough to engage children for a worthy amount of time. However, the gamification elements are where this app shines. Levelling up, earning experience, unlocking characters, and achievements are all brilliant additions. These things give the user a sense of achievement and encourage them to move forward to unlock more. The UI is also very simple and easy to follow making it easy for children to navigate the app without getting lost.
[bookmark: _Toc70047170]3.3.3 Slice fractions 2
Description: Slice fractions 2 focuses its attention solely on, shocker, fractions. The app takes a targeted approach at addressing this specific area of the maths curriculum. The app has a gamified approach that it uses to entice and catch the user’s attention. It features many different levels with collectable pets and different worlds to play in. It has been developed by researchers at a Canadian university. It also takes a strict approach to in app purchases and ads, separating itself of both.
Pros:
· Fun gameplay and interesting learning approach
· Quality UI and graphics
· Developed by researchers
· Proven results 
· Lots of levels to play
· Gamified teaching
Cons:
· Only focuses on one area of maths
· It’s a paid app

Personal Rating: This app deserves a 9/10. Another fantastic example of gamification in teaching. The gameplay and levels design are excellent. Animals are a good theme that appeals to a variety of children. The gameplay is engaging, and it handles its subject material brilliantly. The gamification and interaction in this app are its main selling points. The use of touch to split object into fractions is a great way to engage children. Collectable pets and plenty of levels are a good reason to come back for more. The strictly no in app purchases or ads is a commendable choice, as it stops children from being distracted or unnecessarily spending money. The main downfall of this app is that it only focuses on fractions. If the developers could find a way to include more maths topics this app would excel. Also, the app is paid and a little bit pricey. However, given its merits this is a minor problem. A fantastic app and one that can be learned from. 
[bookmark: _Toc70047171]3.3.4 Dragonbox elements
Description: This app focuses on another specific part of maths, geometry. This app takes a heavily gamified approach at tackling geometry. It targets a slightly older audience at 8+. The app uses monster like characters and interactive elements like touch to fuel its gameplay. Like the previous app, this one features many different levels and characters. The game teaches the user to learn and think for themselves. By keeping the geometry in the game hidden it helps the user to gain confidence and skill in maths when they figure it out. 
Pros: 
· Good use of gamification
· Large amount of levels
· Engaging interactive elements
· Quality UI and graphics
Cons:
· Paid app, possibly quite pricey
· Only focuses on one topic of maths
· Theme may not interest some children
Personal Rating: This app gets a 6/10. What holds this app back is its content and price. Focusing on only one topic area can leave the experience lacking. No doubt that the app does it well, but more content covered would have been nice. Learning apps work best when they cover as much material as possible. Also, the theme may not interest many children. Monsters has typically been a more male oriented category, but this is a minor issue. At £3.99 the app is the most expensive on the list, when compared with the other apps it’s hard to justify this price. On the positive side, the game has an excellent amount of content. The use of users touch screen to draw geometric shapes is an excellent interactive feature. The way the game keeps the shapes hidden and lets the user figure out the right shape is an interesting approach to learning. It helps the user’s confidence and lets then think for themselves. 

[bookmark: _Toc70047172]3.3.5 Endless numbers
Description: This app focuses on basic numeracy skills. It uses a combination of interactive sequences and puzzles in addition to short animations that explain the context of the numbers. What’s interesting about this app is it takes a different stance on learning through apps. It has no leader boards, points, levels, or experience gain. The app lets the child learn at their own pace and promotes a no stress learning environment. This is a unique take on a learning app, and it suits the apps younger audience. 
Pros: 
· Friendly UI and character design, appealing to children
· Let’s you learn at your own pace
· Covers the fundamentals of numeracy
· Explanations for every exercise
· Beautiful animations
Cons:
· In app purchases withhold the full experience
· Lacks a competitive element to motive children
· Targets a specific age group
Personal Rating: A 7/10 seems fair for this app. The focus is the helpful and stress-free learning the ap promotes. This is its main selling point, and it helps reassure parents that their children aren’t being pushed. The animations and lovable characters are a big plus. Overall, it’s clear that the lovable design is there to appeal to children. It does its job well and appeals to the younger age group it targets. What holds it back is the in-app purchases. This business model is particularly frowned upon, especially in recent times. It withholds content on purpose to make the user pay for more. The lack of a competitive spirit may be an issue, without motivation kids will struggle to pay attention and learn. Despite these things the app does its job well. 
[bookmark: _Toc70047173]3.4 Development Tools
[bookmark: _Toc70047174]3.4.1 Unity
Unity is a development platform that can be used for creating 2D or 3D software. This is the preferred engine as the author has used this extensively. Unity allow the user to create software using C# as its primary language. Familiarity is the main selling point of this development kit over unreal engine. The UI is clean and easy to read and navigate, this makes unity very user friendly. Unity is very much a beginner friendly engine but that doesn’t mean that its useless. Unity’s second major selling point is its community. Since unity has been around for ages it has garnered itself a huge community. One quick google search and one can find endless tutorials on game mechanics, code walkthroughs, asset usage and optional plugins that offer more functionality. The amount of help someone can receive is truly staggering, it’s nearly impossible to find a solution to a problem in unity. To put unity’s popularity into context, 190+ countries have unity creators [12], 50%+ of games on multiple platforms are powered by unity [12]. In addition to this, the apps developed by unity creators have been downloaded about 3billion times per month [12], and finally 120million+ gamers per month have communicated across platforms using unity voice and text services [12]. Unity allows the user to develop for different platforms such as PC, Android, and iPhone. Once the user has downloaded the correct development package, they can make software for their desired platform. Unity also offers a community store that allows user to buy and download assets, plugins and scripts developed by other people. This can help the user to solve problems or add to their project. Unity’s main drawback is that even though the engine is capable of great things, its power is limited. Most triple A games that use unity use a heavily modified version. The version that most people would use would be the basic “out of the box” version. Unity can do many things but for cutting edge game design and graphics people may need to look elsewhere. However, this drawback matters little as this project will focus solely on 2D game design. Unity is more than equipped to handle this.
[bookmark: _Toc70047175]3.4.2 Unreal Engine
Unreal engine is a close second choice. This is a very powerful engine with lots of features. Unlike unity, unreal comes with all the newest features straight out of the box. No extensions or plugins are required to achieve a powerful creation tool. Lots of popular and well-known games have been made using unreal engine. It boasts a powerful and well-respected reputation as a go to for serious game creation. Not only that but it has a multitude of special tools to help with game creation. From ray tracing to asset optimization unreal offers more than enough to make sure that every aspect of the user’s game is covered and catered for. Unreal uses C++ for its game development. Interestingly, unreal features a unique “blueprint visual scripting system” which allows the user to build behaviours and interactions between objects [13]. This could be useful for people who aren’t proficient in C++ or have no experience in coding languages. Plugins are available for people who want to use code but struggle to use C++ and other who may not want to use the blueprint system. Unreal engine does have a few drawbacks, which means it cannot be used for this project. Firstly, the community is nowhere near as big a unity. This leads to a limited amount of help available for complex problems that may arise during development. Although forums and other help sites are available it cannot match the expansive community that unity possesses. Secondly, the author has never used this engine before. This may seem like a small problem, but familiarity can be extremely important. When it comes to problem solving and navigating through the UI and menus familiarity with the program can make a huge difference. Lastly, the engine is 3D specific. The website states that it’s the most powerful real time 3D creation platform [13]. If the project were 3D and more time was allocated perhaps using this engine could be justified. As it stands unity is more than enough for the project. Despite unreal’s immense power, extensive tools and cutting-edge design, unity has been chosen. 
[bookmark: _Toc70047176]3.5 Conclusion
This literature review has provided the author with valuable insight. Gamification seems to be still in its middle stages, maybe its full potential is not realised yet. Despite this, the trend of learning through gamification seem to be gaining popularity. To capitalise on the educational app market, a capable app will have to be made. A good theme is crucial, monsters seem popular, but animals remain the kings of the educational app food chain. interactive elements are a must, making use of touch screen technology could be a vital feature. The amount a gamification can vary, plans to incorporate as many elements as possible have been made. Hopefully, this will keep the app fun and engaging, of course education is at the core. As for content a wide variety is best. Apps suffer for lack of content and in education, the more covered the better. A careful look at the PLEX categories could be useful for identifying what themes and types of fun the app should offer. Challenge seems to be a must have with discovery and completion coming in close second. With all this in mind the author hopes the app will live up to expectations. 




















[bookmark: _Toc70047177]4 Development Methodology 
[bookmark: _Toc70047178]4.1 Chosen Methodology
The chosen methodology for this project is rapid application development (RAD). According to Product Plan, “Rapid Application Development is an agile framework focused primarily on rapid prototyping of software products, frequently iterating based on feedback, and continuously releasing updated versions of those products to the market”. [15].
[bookmark: _Toc70047179]4.2 Why this method?
This methodology fits well with the authors philosophy and objectives. RAD emphasizes rapid prototyping and getting feedback on what could be improved. The designer can then use this feedback to improve the product. When the improvements have been made, a new prototype is released. This cycle is all about constant improvement which is crucial to this project’s success. At its core RAD follows four phases,
1. Requirements planning
2. User design
3. Rapid construction
4. [image: Rapid Application Development (RAD)]Cutover
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The chart above visualises the four phases of RAD. The most important phase is user design, this is where most of the development happens. Prior to this phase is the requirements planning. This is similar to the aims and objectives stage of this project. When the aims and objectives have been laid out development can begin. Next is construction which is the development of the finished product. Cutover, the final stage, is simply the release of said product. For a small-scale project like this, the RAD development methodology is ideal. With the help of prototyping and focus group feedback, the construction of the final prototype of this app will be the most refined and accepted version.
[bookmark: _Toc70047180]4.3 Advantages and Disadvantages 
[bookmark: _Toc70047181]4.3.1 Advantages
· Allows constant improvement.
·  Projects can be broken down into small manageable tasks.
· Can produce a working product in a short amount of time.
[bookmark: _Toc70047182]4.3.2 Disadvantages
· Requires heavy user feedback.
· Strong involvement from user and designer is needed.
· Only works well with small scale projects.
[bookmark: _Toc70047183]4.4 Software 
The software used during this project was Unity, Photoshop, and Visual Studio. Unity was used to build the app. Unity suits the project well as it’s easy to use and it’s also free. The author has experience with unity so using it made sense as the familiarity was helpful. Photoshop was useful for creating UI assets. It provided all the necessary tools that were needed. Visual Studio was a great addition for coding and making scripts for the app. The scripts provided much needed functionality. 
[bookmark: _Toc70047184]4.5 Tools 
The language used to create the scripts and code for the app was C#. Unity uses C# as its main language and its highly compatible with it. C# is a fairly simple language to understand, and it works well with Unity. As mentioned earlier experience with Unity and by extension C# was helpful.
[bookmark: _Toc70047185]4.6 Research Methodology
For this project, a mixed approach of positivism and phenomenology was used. For the literature review many document studies were required to produce accurate and descriptive conclusions. Document review requires a mix of an inductive and deductive approach. The development side of this project follow a deductive approach under the positivism philosophy. Finally, the focus group interview follows an inductive approach with a phenomenological philosophy.  


[image: ][17]

As the graph above shows, all these approaches are commonly used by development-based projects. The benefit of a mixed approach is that you can get the best of both worlds. You don’t get tied down to one philosophy and its disadvantages. Instead, you get to experience a variety of approaches that all have their own strengths to bring to the table. 

We obtain qualitative data from the focus group. While this data is limited and the group is small, it produces high quality results. With high validity the data will prove helpful when development takes place. However, due to the low reliability of the data it may prove ineffective at providing factual information. However, due to the nature of this project that won’t be a problem. Software development produces quantitative data mainly in the form of code. This is highly reliable, but the validity is low. As mentioned earlier this won’t prove much of an issue. Disadvantages for the literature review could potentially be the use of old data which could affect the review in a negative way. These potential problems can be overcome with careful consideration of what documents should be consulted. Also, by ensuring that the literature is as up to date as possible and relevant to the project.
[bookmark: _Toc70047186]5 Design & Implementation
At the start of the project the initial goals were to make a maths game based on an explorer’s theme. The objectives became more focused as the project developed. After the focus group interview, the main theme was a maths topic that was brought up in the discussion. Fractions in particular was discussed as a weak point in maths among pupils. Decimals and percentages were also discussed, they tied in well with fractions, so they were also included. So, the author settled on these topic for his app. Originally, the theme was explorers with a lot of UI design fitting that theme. The background to the original home screen was a map of the ocean with a compass in the corner. 
[image: ]
This was the planned home screen for the app. There would be different islands for different maths topics. Buttons would be available for things like settings, the shop, and a badge display menu. After careful consideration and valuable information from the focus group interview, the project changed course. The theme then became more about city life as the explorer’s theme was heavily in favour of a more male audience. The new theme was more neutral and could appeal to a wider audience. 
[image: ]
The original logo was very fitting with the theme, the new one was a bit different.
[image: ]
Many of the UI elements followed the same colour theme of orange, white, and blue. The design of the UI was meant to fit in with the city theme that was used throughout the app. The background for most of the scenes is a group of city buildings with a sky-blue backdrop. 
[image: ]
A guide was needed to explain how to use the app. Instead of writing a page of instructions, the author thought a virtual character would be more appealing. The purpose of this character was to explain the app’s ins and outs to new users. The character was created, and code was written to ensure that the interactions with the character worked flawlessly. 
[image: ]
Above is a picture of what the character looks like, multiple portraits with different facial expressions were made. This is so the character could convey different emotions and fit more with what he is talking about. As for code it was relatively simple to work a system for the character to talk, change expressions, and animate the text to give it a game feel. 
[image: ]
Above is a small snippet of what this code looks like. The index value is incremented by +1 every time the user clicks the continue button in the dialogue box. When the value changes so does the sprite. Using a sprite render component the code can be accessed, and the image can change as the value increases. This was also used in the lessons as the pictures showing the information needed to change as the lesson progressed. Overall, this code was extremely helpful and provided a much-needed breakthrough in the progress of the project.

After some major progress, a problem arose. Unity doesn’t allow variable to be saved from scene to scene. This was a problem because the author wanted to leave some UI elements destroyed once interacted with. Every time the scene would reload the UI elements would reappear, luckily a solution was found. 
[image: ]
By using the player prefs command the author was able to write values to a file stored in unity. This allowed the value to be permanently saved. This could be used to check the value and perform actions depending on its value. Now the UI element would stay destroyed once the value changed to 1. 

The next milestone was implementing the lessons. For this the same code was used to animate the guide character. Lesson slides were created for each topic, these slides contained useful pictures to demonstrate the lesson content. 
[image: ]
Above is what one of these lesson slides looked like. Colour was used to clearly illustrate differences between the key parts of a fraction. By using the script mentioned earlier the slides change as the user progresses through the lesson. 
[image: ]
This is a screenshot of the new home screen. It features the three main areas of the map; fraction street is the starting area. The other two areas are darkened as they are locked until suitable progress is made. Fractions were the main focus as they were the area that was brought up most in the focus group discussion. Since all three topics are interlinked if the user understands fractions, then they’ll understand the rest.  

To transition between scenes effectively a script was created. This script holds several simple functions that can allow the user to move between scenes with ease. By attaching this script to an object and making it a prefab, it can be added to any scene. A loading screen transition was also made to give the app a more game like feel. Even though most scenes switch instantly, a transition would make the switch smoother.
[image: ]
As for testing, several prototypes were developed to test functionality, usability, and stability. These prototypes addressed several criteria mention in the project handbook. Mainly usability and unit testing were carried out. Code was tested at intervals to make sure it worked as intended. The UI was tested to make sure that it looked good on a phone screen and that it worked and registered touch input. System testing didn’t take place until the project progressed into the end stages and the prototype got more advance. 

The last part of the app was the game. A mini game was made for the app that consisted of matching fractions. Cake icons were made and shown in segments of eight to be used for the game. The main objective of the game was to match the correct slice of cake to the order. The order would be displayed in a fraction and the user needs to match it to the correct cake slice. 
[image: ]
The cake was purposely drawn in segments to make them easy to count. The basis of the game is to get the user used to visualising fractions. After playing this game a few times it its hoped that the user will be able to recognise fractions in the real world. The user has 3 lives, once all the lives are gone the game is over and the user loses. There is also a score counter for the user to see and keep track of. The most crucial part of this game are the plates that the cakes are displayed on. They are actually buttons and when the user clicks them it triggers a script function. 
[image: ][image: ]

The script checks a variable called plate, which is a bool variable. A bool means that the variable can only be true or false. If the plate that has the right cake slice is clicked then the score goes up and the variable switches back to its original state. If the user clicks the wrong plate, they lose a life. An external game control script is used to keep track of the lives the user has. It uses a switch statement to display the different stages of life count the user can have. This was the final milestone in the development process, from this point the final prototype was created.  

Testing was done by offering the final prototype to the people interviewed in the focus group. The feedback was positive, most of the praise was given for the apps look and theme. One of the people interviewed stated, “The Mathsmatica apps use of colour and graphics is excellent.” Comments on the looks also proclaimed, “Fraction Street, Percentage Park and Decimal Avenue is satisfying to look at in its simplicity. This would work well if using the app with children with special needs as it’s not busy or over complicated.” Recommendations about exploring the use of sound were realised in the feedback. As stated by an interviewee, “The use of music in the background and sounds to accompany an action could be explored. For example, when the user clicks on the correct cake fraction, they could hear “Kerching”. Also, when they win the game they could hear celebrations. This would act as a positive reinforcement to accompany the praise words already used in the game.” The request for more levels and more games was also made, “I would have liked to get to the next level and unlock who knows “Perfect pizza” or “Use your loaf” fraction games.” This feedback was useful as it provides a sense of direction for future development of the game.





[bookmark: _Toc70047187]6 Evaluation
[bookmark: _Toc70047188]6.1 Data Conclusions
All the data collected and the development of a successful prototype app point towards a positive conclusion. The literature review concluded that gamification could see use in education and successful apps have been made with a keen response from users. The focus group interview proved that technology can and has been used in education. Also, that there is a desire to see and use more educational apps with gamification in the education sector. The feedback for the prototype app was optimistic, praise was given for the apps look and feel. It was conveyed that there was a genuine desire to see more from the app which was a helpful response. The literature review and data collected seem to conclude that education and gamification can be used together effectively. We can see from the reviewed apps that the paring works well and produces good results. However, mainstream education has yet to fully adopt gamification into its fold. We’ve seen basic versions of educational games introduced and used in the past, but nothing like the apps we see today. 
[bookmark: _Toc70047189]6.2 Objectives Revisited.
Most of the aims and objectives of this project have been successfully met. The aim of the project was, “Does gamification have a place in learning If so, can it be implemented effectively?” This question has been tackled by developing a prototype app that hopes to answer in favour of that question. The author believes that gamification does have a place in learning and has demonstrated that through his project. A prototype app has been developed and most of the objectives have been met within this app. The question of does gamification have a place in learning has been answered by the literature review. The focus group interview and feedback from testing also further solidified the conclusion. That gamification does indeed have a place in education and has been used and implemented effectively. The original objectives for this project were, 
· Create a prototype with a fully functioning user interface. The prototype app will have a fully functioning UI. This will include handmade menus, buttons, lesson slides, and characters. 
· Cover a minimum of one maths topic. One maths topic will be chosen, and the app will include lessons for that chosen topic. The app will cover the contents of this chosen topic at a suitable level, in this case key stage 2.
· Have a minimum of one maths related game. To prove the concept of gamification the app will contain at least one fully functioning maths game. The game will be related to the chosen topic. The chosen topic will be fractions. 
· Full implementation of gamification trends such as a player profile, levels, experience, and rank. To tie in with the gamification trend the app will include these listed features. These are common features found in games and they will be fully implemented into the app to satisfy the gamification element.
These objective were mostly met and can be seen visually in the app. With this in mind, it is reasonable to conclude that this project was a success. 
[bookmark: _Toc70047190]6.3 Expectations
The expectation was that the answer to this project question would be that gamification does have a place in education, and that it can be implemented successfully. The feeling had always been that gamification had a place in education, even if it was only a small one. The development of the app and the research carried out during the literature review only reinforced this. It was a relief to find that the aims and objectives had been met. Even more to find out that the feedback was positive, and that the app left an impression. If the project were to be done again a few changes would be made. The focus group interview would’ve been done as early as possible. This would help the author have a clear vision of what the project theme and topic should be. Part of the problem with this project was that it had to be adjusted drastically after some development. More feedback would’ve been useful, so more testing would’ve been done throughout the project. Apart from these concerns the project turned out well. 







[bookmark: _Toc70047191]7 Conclusions and Recommendations
[bookmark: _Toc70047192]7.1 Conclusion
The project started out as an ambitious maths game that would cover a variety of topics. The theme was explorers, and some basic elements of the app were already developed. After the focus group interview revealed some interesting ideas, the project needed to be re-focused. Careful consideration of the focus group answers were made and the new direction for the project was put into motion. A more neutral theme was considered, city life, and it was put into effect. Development started by designing the UI, this included putting all the elements into place to make the UI look pleasing. Once the majority of the UI was made, coding started to take priority. Linking up all the different scenes and UI was time consuming but worth it. This satisfied the objective, 
· Create a prototype with a fully functioning user interface. The prototype app will have a fully functioning UI. This will include handmade menus, buttons, lesson slides, and characters. 
Once this was done the coding and design of the UI for the lessons began. It had been decided that fractions would be the main focus of the app. Then after all eight lessons were completed it was time to move on to the next part of the development. Also, the second objective was complete,
· Cover a minimum of one maths topic. One maths topic will be chosen, and the app will include lessons for that chosen topic. The app will cover the contents of this chosen topic at a suitable level, in this case key stage 2.
Next was the game, a simple matching game would do. While the game was simple it was extremely helpful at getting the user to visualise fractions. The code for the game was the most challenging part, but it all came together in the end. With the game completed another aim was fulfilled,
· Have a minimum of one maths related game. To prove the concept of gamification the app will contain at least one fully functioning maths game. The game will be related to the chosen topic. The chosen topic will be fractions. 
Finally, the profile was created to store player data, things like level, rank, and progress were displayed. The code for this was tricky to use because it required multiple scenes and changing file data. Unfortunately, due to time constraints not all the functionality is there. With more time this could have been fully realised, but as it stands its not a bad start. Whether this completed the last aim was up for debate, but for now we’ll say it does,
· Full implementation of gamification trends such as a player profile, levels, experience, and rank. To tie in with the gamification trend the app will include these listed features. These are common features found in games and they will be fully implemented into the app to satisfy the gamification element.
[bookmark: _Toc70047193]7.2 Future Development
The feedback from testing the app offered many different ways to further develop it. As a personal conviction, the author would like to finish the player profile. Then the user could fully see the benefits of continued use and interaction with the app. The feedback mentioned audio, specifically audio cues. This would be a good route to go down as audio is essential for most games and apps. The use of specific audio cues could help with alerting the user when something notable or interesting happens. As said in the interview, “The use of music in the background and sounds to accompany an action could be explored. For example, when the user clicks on the correct cake fraction, they could hear “Kerching”. Also, when they win the game they could hear celebrations. This would act as a positive reinforcement to accompany the praise words already used in the game.” Decimals and percentages could be introduced into the app. They were originally supposed to be included be realistic time management prevented this from happening. It would be nice to see them fully developed, it wouldn’t be that different from the fractions code. Most of it would be the same process as the fractions part of the app, just with different lesson content. The inclusion of more topics would mean more reason to use the app. It would provide more learning benefits and educational gameplay. Different games would be a good option to explore, especially for fractions. This would allow more educational games to improve the users desire to use the app. Also, they would provide benefits just like the cake game offers a way to visualise fractions. Perhaps even adding things like achievements and rewards for playing the game on a daily basis would be a good idea. A menu where the player could view these things would be really cool. Possibly more characters could be introduced, but that’s not a priority. 



[bookmark: _Toc70047194]8 Reflections
The biggest takeaway from this project is time management. With better time management I could have done a bit more development on the app. Balancing time between this project and other assignments has been difficult.  I could have definitely split my time more efficiently, instead of what I did. I basically rushed the end of my project and then focused all my attention on my assignments. I returned to my project to pick up the pieces a bit, but it wasn’t quite enough. Going forward I’m much more careful about how I manage my time. I make sure that I know how long I have to complete certain tasks, I also prioritise these tasks. This means that the most important or substantial ones get done first. Also planning is another thing that I’ve learned to do more. With better planning and more preparation, I could’ve saved so much time. I started the project with an idea I thought was best. Instead of planning and considering my options I just jumped headfirst into the project. If I would’ve stopped to think about how I would proceed with this project I may have come up with a better one altogether. I could’ve anticipated the need for a focus group interview and made one earlier. Then my project could’ve had the direction it has now. I am a lot more careful about how I approach things now. I consider all the option before I approach a problem and take a more cautious approach. On a positive note, I have become more confident in my use of unity and C#. By using unity as my engine of choice for this project I have become a lot more proficient in using it. From using the UI features, linking scenes, or using buttons, I have become accustomed to it all. In particular using the animator to make scene transitions which I had no knowledge of beforehand. Also, the sprite renderer has proven to be a useful feature and I’m glad I learned how to use it properly. Using it in conjunction with code has been a learning curve but it’s worth it. I most proud of the dialogue that happens between the user and the app guide during the players first time using the app. Using C# has been a pleasant experience and my confidence with using it has definitely increased. Having to find solutions to my app’s functionality needs has forced me to look into C# and what it can do. Exploring different solutions and trial and error has increased my knowledge of C# and Unity as a whole. I genuinely enjoyed developing my app as part of my project. If I were to make another app I would feel much more capable now than I did at the start of this project. 
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[bookmark: _Toc70047197]10.1 Code

Dialogue Script

using System.Collections;
using System.Collections.Generic;
using UnityEngine;

[System.Serializable]
public class Dialogue 
{
    [TextArea(3, 30)]
    public string[] sentences;
}

Dialogue Trigger Script

using System.Collections;
using System.Collections.Generic;
using UnityEngine;

public class DialogueTrigger : MonoBehaviour
{
    public Dialogue dialogue;

    public void TriggerDialogue()
    {
        FindObjectOfType<DialogueManager>().StartDialogue(dialogue);
    }
}

Dialogue Manager Script

using System.Collections;
using System.Collections.Generic;
using UnityEngine;
using UnityEngine.UI;
using UnityEngine.SceneManagement;

public class DialogueManager : MonoBehaviour
{
    public Text dialogueText;

    public Animator animator;

    private Queue<string> sentences;

    // Start is called before the first frame update
    void Start()
    {
        sentences = new Queue<string>();
    }

    public void StartDialogue (Dialogue dialogue)
    {
        animator.SetBool("IsOpen", true);

        sentences.Clear();

        foreach (string sentence in dialogue.sentences)
        {
            sentences.Enqueue(sentence);
        }

        DisplayNextSentence();
    }

    public void DisplayNextSentence()
    {
        if (sentences.Count == 0)
        {
            EndDialogue();
            return;
        }

        string sentence = sentences.Dequeue();
        StopAllCoroutines();
        StartCoroutine(TypeSentence(sentence));
    }

    IEnumerator TypeSentence (string sentence)
    {
        dialogueText.text = "";
        foreach (char letter in sentence.ToCharArray())
        {
            dialogueText.text += letter;
            yield return new WaitForSeconds(0.05f);
        }
    }

    void EndDialogue()
    {
        animator.SetBool("IsOpen", false);
        SceneManager.LoadScene("MainPT");
    }

}

Sprite Changer Script

using System.Collections;
using System.Collections.Generic;
using UnityEngine;

public class SpriteChanger : MonoBehaviour
{
    private SpriteRenderer rend;
    private Sprite NH, NHE, OSHE, NHERB, C, CRB, NHRB, OS, OSRB, RBOSHE;
    int index = 0;


    // Start is called before the first frame update
    void Start()
    {
        rend = GetComponent<SpriteRenderer>();
        NH = Resources.Load<Sprite>("NarratorNH");
        NHE = Resources.Load<Sprite>("NarratorNHE");
        OSHE = Resources.Load<Sprite>("NarratorOSHE");
        NHERB = Resources.Load<Sprite>("NarratorNHERB");
        C = Resources.Load<Sprite>("NarratorC");
        CRB = Resources.Load<Sprite>("NarratorCRB");
        NHRB = Resources.Load<Sprite>("NarratorNHRB");
        OS = Resources.Load<Sprite>("NarratorOS");
        OSRB = Resources.Load<Sprite>("NarratorOSRB");
        RBOSHE = Resources.Load<Sprite>("NarratorRBOSHE");
    }

    public void Sprites()
    {
        //0
        if (index == 0)
        {
            rend.sprite = CRB;
        }
        //1
        if (index == 1)
        {
            rend.sprite = NHE;
        }
        //2
        if (index == 2)
        {
            rend.sprite = NH;
        }
        //3
        if (index == 3)
        {
            rend.sprite = NHE;
        }
        //4
        if (index == 4)
        {
            rend.sprite = OS;
        }
        //5
        if (index == 5)
        {
            rend.sprite = NH;
        }
        //6
        if (index == 6)
        {
            rend.sprite = NHE;
        }
        //7
        if (index == 7)
        {
            rend.sprite = NH;
        }
        //8
        if (index == 8)
        {
            rend.sprite = OSHE;
        }
        //9
        if (index == 9)
        {
            rend.sprite = CRB;
        }
        //10
        if (index == 10)
        {
            rend.sprite = RBOSHE;
        }
        //11
        if (index == 11)
        {
            rend.sprite = OSHE;
        }
        //12
        if (index == 12)
        {
            rend.sprite = NH;
        }
        //13
        if (index == 13)
        {
            rend.sprite = OSHE;
        }
        //14
        if (index == 14)
        {
            rend.sprite = NHE;
        }
        //15
        if (index == 15)
        {
            rend.sprite = OSHE;
        }
        //16
        if (index == 16)
        {
            rend.sprite = NH;
        }
        //17
        if (index == 17)
        {
            rend.sprite = OSHE;
        }
        if (index == 18)
        {
            gameObject.SetActive(false);
        }


    }
    
    public void Change()
    {
        Sprites();
        index++;
    }
}

Game control Script

using System.Collections;
using System.Collections.Generic;
using UnityEngine;
using UnityEngine.SceneManagement;

public class GameControlScript : MonoBehaviour
{
    public GameObject health1, health2, health3;
    public static int health;

    // Start is called before the first frame update
    void Start()
    {
        health = 3;
        health1.gameObject.SetActive(true);
        health2.gameObject.SetActive(true);
        health3.gameObject.SetActive(true);
    }

    // Update is called once per frame
    void Update()
    {
        if (health > 3)
        {
            health = 3;
        }

        switch (health)
        {
            case 3:
                health1.gameObject.SetActive(true);
                health2.gameObject.SetActive(true);
                health3.gameObject.SetActive(true);
                break;
            case 2:
                health1.gameObject.SetActive(true);
                health2.gameObject.SetActive(true);
                health3.gameObject.SetActive(false);
                break;
            case 1:
                health1.gameObject.SetActive(true);
                health2.gameObject.SetActive(false);
                health3.gameObject.SetActive(false);
                break;
            case 0:
                health1.gameObject.SetActive(false);
                health2.gameObject.SetActive(false);
                health3.gameObject.SetActive(false);
                SceneManager.LoadScene("GameOver");
                break;
        }

    }
}
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Questions
· At this time how is maths taught to key stage 2 children in school?
· In your experience how has technology impacted teaching and learning in the classroom?
· In present times what is the role of IT in maths learning?
· In your experience have you ever used an app to aid learning?
· Do you think apps could be useful in teaching and helping children learn?
· If you were to use an app to assist learning, how would you use it?
· Do you think children with learning difficulties could benefit more from using an educational app?
· In your experience what areas of maths do children struggle the most with?
· How do you think children can be encouraged to learn?
· Do you think these methods could be used effectively in an app?
· What themes, for example animals, do you think most appeal to children?
· Could you name some apps that you yourself have used or have seen used in the classroom?
· How would you describe your experience using said apps?
· How would you implement using a maths app in your teaching plan?
· Do you think educational technology could one day replace a teacher in a traditional classroom setting?
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Review of Mathsmatica app
The Mathsmatica apps use of colour and graphics is excellent. The light bulb image for the main app picture is positive and pleasing to the eye. This graphic is then used for loading each lesson game which shows continuity.
The city theme with map at the start containing the three zones; Fraction Street, Percentage Park and Decimal Avenue is satisfying to look at in its simplicity. This would work well if using the app with children with special needs as it’s not busy or over complicated. 
The “Piece of cake” fraction game as a concept is well thought through. I like the café feel to the game and its purpose is clear. It would help the app user to visualise fractions. 
As a teacher I would definitely use this game as an introduction to a practical lesson on fractions. I would have liked to get to the next level and unlock who knows “Perfect pizza” or “Use your loaf” fraction games. I guess that proves the theory that you feel a sense of satisfaction in getting to the next level or unlocking the next level. 
The use of music in the background and sounds to accompany an action could be explored. For example, when the user clicks on the correct cake fraction, they could hear “Kerching”. Also, when they win the game they could hear celebrations. This would act as a positive reinforcement to accompany the praise words already used in the game.
The lessons are logically laid out on the starter screen. I like the use of an orange text box at the bottom of the screen to guide you through each lesson. Each of the eight lessons are based on the National Curriculum Maths strands for Fractions. These lessons could be used as they are in a classroom. The language used in the text box to introduce each lesson is excellent as it is clear and concise. The user can practise the skill learned before moving on to the next skill. 
I believe as a concept Mathsmatica has extraordinary potential.  The author of this app has obviously researched the National curriculum. They have identified three areas of the Maths curriculum where pupils require more support. They have a natural flare for explaining and reinforcing skills.  They show a knowledge of games design as seen in popular kid’s games, for example Animal crossing or the Pokémon games.  The content of Mathsmatica is focused and relevant. The games concept needs to be developed I would be interested to see this completed. 
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