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[bookmark: _Toc69983944]Abstract

The report below covers the background research on Education both in school and online, focussing on the techniques used and how different children learn. An in-depth review of online language teaching applications took place which was then used to develop a list of requirements for LingoLearning. The research that has taken place has been used to design and develop a case study welsh teaching website for children. The design process has been achieved through an iterative process, creating paper and software prototypes. 

The LingoLearning website has been developed and key aspects of the implementation stage are detailed throughout this report. This following report also contains a thorough evaluation and testing analysis, looking into possible recommendations for future work. The below project as an overall success, meeting both the aim and objectives set.
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1. [bookmark: _Toc69983945]Introduction.

The following report is built up of extensive research to develop a successful Welsh teaching website called LingoLearning. The title chosen for this project is ‘Reviewing and comparing popular language resources for children, and project’. To be able to accurately complete this, an overarching aim and set of objectives have been set.

1.1 [bookmark: _Toc69983946]Aim.

The overarching aim of the study is ‘To design and develop a successful language teaching application that is based on extensive research and findings.’ To achieve this aim, the following three objectives have been set.

[bookmark: _Toc69983947]1.2 Objectives.

‘To research the current popular language websites and applications available.’ The first step to complete the main aim of the study is to build up a better understanding on the topic. Chapter two looks into how primary school children learn at both school and online, and the ways in which online learning is successful. After this initial research stage, a list of website requirements and a paper prototype will be established. 

‘To evaluate the opinions of teachers who specialise in teaching using online teaching resources.’ Once the previous research has taken place, a focus group of teachers from a local primary school will be interviewed on their opinions of online education resources. From this, an in-depth evaluation will be made to help produce a detailed software design.

‘To develop a successful teaching resource based on the research and findings in objectives one and two.’ The final stage of this project is to develop the website built up of the findings from both objectives one and two and ensure it is successful. 

To determine if the project is successful or not, the teachers from the previous focus group will be interviewed on their opinions of the final LingoLearning website.

1.3 [bookmark: _Toc69983948]Outline of project.

The following chapters cover the background research on education in a primary school, looking into the ways in which children learn and what they need in an online teaching resource. The research and development methods are also discussed in detail, explaining why the particular methodology has been chosen. Both the design and implementation process is discussed and described in Chapter 4, with an explanation of both the problems faced and the improvements identified. The final few chapters of this report will cover the testing analysis, final evaluation and ideas for future development and research on this topic. 
 






2. [bookmark: _Toc69983949]Literature Review.


[bookmark: _Toc69983950]2.1 How do Primary School Children learn?

It is a common thought that children in primary schools are only there to learn the basics such as holding a pencil, without learning anything important. [1] However, this is a very crucial time in a child’s education where they start to learn how to read, write and work with numbers. [1] There are many ways in which children learn; through seeing, hearing and some by play, these are known as visual learning, auditory learning and kinesthetics learning.


[bookmark: _Toc69983951]2.1.1 Visual learning.

Visual learners find that the best way to develop their knowledge about a subject is through physically seeing and reading information, as opposed to listening to a lecture about it. [2] Visual learners benefit greatly from the use of notes and diagrams handed out to them based on the lecture taught. [2] This will make them associate key topics with diagrams and pictures on the notes, developing their retrieval skills.

Primary schools are being greatly encouraged to introduce a variety of creative approaches to education, offering imaginative and effective lessons. [3] The first skill that children develop when growing up, is their visual learning. [3] Children learn this as they start to focus on shapes, colours and patterns in their surroundings. [3] This skill is used in early education to help children learn key topics such as learning the alphabet and numbers through colouring in and pictures. [3]

Visual learning is a vital aspect of education which helps to enhance students’ understanding of a topic by looking at something. Especially to the younger audience, a video or picture that represents a topic will usually be more appealing over listening to a lecture. This is because a visual representation is considered more interesting and appealing to children.


[bookmark: _Toc69983952]2.1.3 Kinesthetics learning.

Kinesthetic learners are a type of visual learner, they tend to understand information better through touch and movement and have incredible physical memory. However, they are very easily distracted by things in their surroundings. [4] Children who are kinestheic learners are encouraged to learn in an environment that has minimal distractions. [4]


[bookmark: _Toc69983953]2.1.2 Auditory learning.

Auditory learners find that the best way to learn is through their sense of hearing, having tasks and information explained to them out load. [5] A key aspect of learning for these is listening to songs, poems and videos which help them to memorise key information. [5] A beneficial way to encourage these types of learners is through explaining key information out load also giving them audio explaining the lesson in more detail.


[bookmark: _Toc69983954]2.1.4 Learning through play.

In Primary schools, children are still able to learn through play which makes learning fun. Learning through play is at the very core of primary school education [6], play is vital to keep them both interested and motivated to develop their knowledge further. Primary school children are also encouraged to engage in critical thinking to determine their understanding of a subject they’ve been taught; by answering questions such as ‘How do you know?’ and ‘are you sure?’. [7]  This approach would be taken to review a lesson. 

It is vital that primary school children are interested in their education as this is what will keep them motivated. Teachers need to adapt their lessons for the different types of children in their class, introducing different ways of delivering information and organising class activities. 


[bookmark: _Toc69983955]2.1.5 Mobile Technology for learning.

Mobile Technology has become very popular and is incorporated into a large part of our daily lives, including in education. [8] There are many advantages that mobile technology brings to education such as developing students’ independent learning [8] and allowing pupils to learn anywhere and anytime. [9] Giving students’ the flexibility to learn whenever they like, will encourage them to keep learning as they can learn when they are most motivated. Years back, students preferred to spend their time learning in libraries however nowadays everyone is constantly reading electronic materials which is a massive benefit for someone looking to create a learning application. [9]


[bookmark: _Toc69983956]2.1.6 Mobile Technology for learning languages. 

Over the past few years, Mobile technology has become very popular in both the teaching and learning environments [10] with the potential to transform how students learn languages. [11] There has been a massive rise in the number of people who are using mobile technology to learn languages with the main reason being you can use it whenever and wherever with very easy access. [12] It is vital that when learning a language, you are practising and learning key vocabulary often which makes applications very beneficial. Learning online also encourages social interactivity as they are more likely to collaborate with other learners exchanging materials. [13] This allows students to still be able to work in groups to develop a deeper understanding from home.

Especially for children, learning a language can be considered boring and uninteresting. However, they enjoy spending time using mobile technology. By combining learning languages and mobile technology is highly beneficial to children as they will find this fun and enjoyable. Students will remain engaged in their learning activities whilst developing their understanding about languages.



[bookmark: _Toc69983957]2.1.7 Gamification of Education.

Another big aspect of learning for children is the idea of ‘Gamification of Education”. The traditional approach of learning is considered as both boring and ineffective by pupils, whereas educational games are seen to help with children’s motivation. [14] It has been proven in a study in 2018 that well-designed gamification can in fact improve children’s engagement to learning. [15] This statement proves that when gamification is done correctly, it is beneficial to children’s learning. One way of achieving effective Gamification of Education is through web-based educational games. Education Practitioners are confident on the positive effects web-based educational games have on reading skills and learning in general [16]. 


[bookmark: _Toc69983958]2.2 How do Primary School Children learn languages?

On average, Primary school children learn at least one foreign language at school and will study it for up to one hour every week. [17] It is believed that children learning foreign languages at a younger age will benefit them the most as this is the age they are most receptive. [17] 

To learn a new language, children need to be both interested and motivated, and it is up to the teacher to provide a lesson to achieve this. Some teachers find it beneficial to provide the students with different memorising techniques for them to remember key vocabulary which also helps their memory skills. [18] In a research study in 2012, multiple children had spoken highly about the different techniques used to learn a new language such as using visual aids, group work and using actions to associate key words or phrases with. [18] Children of primary school age tend to learn the alphabet of the new language they are learning first which is later followed by learning the sounds of letters and how to write them. [12] Children of this age are initially taught topics which they will find interesting such as colours, numbers, animals, and countries. They are also interested in listening to animated songs and stories to learn. [12] After learning these key topics, children will then learn to include them into basic sentences to develop their understanding further.


[bookmark: _Toc69983959]2.2.1 Pembrokeshire primary schools learning languages.

In Pembrokeshire there are 55 primary schools. 37 of these schools are English stream, 14 are Welsh stream and 4 are dual stream schools. 48 of these schools only teach English and Welsh to their students and 7 teach another foreign language. To see these full statistics, please look to Appendix 12.1.

Learning languages in primary schools allow children of a young age to concentrate and spend time on this second language. It’s been proven that to confidently understand and speak a new language, you must spend as much time memorising the basics and key points. Children in the 48 schools in Pembrokeshire who do not learn another foreign language at school are at a major disadvantage compared to the 7 that do. Having educational applications available for children to develop their understanding of a language they’d like to learn is very beneficial as not all of them learn it at school.

[bookmark: _Toc69983960]2.2.2 How do Children from different European Countries learn English?

There are multiple applications available for those who are looking to learn English as a second language. [12] According to a study taken in 2017, 91% of students in Europe study English at school [19], this statistic shows that the English Language is prevalently taught in European schools. Throughout Europe, English is considered a core subject in both Primary and Secondary Education, where English lessons are taught up to 5 times per week. [20] 


[bookmark: _Toc69983961]2.2.3 Turkey teaching pupils English as a second language.

In Turkey, children of Primary school age are taught English for up to 3 hours per week [20] which is a big difference to the length of time children in the UK are taught foreign languages for per week – 1 hour. [17] This is possibly one of the main reasons that children in other countries in Europe are very successful at teaching children English as a second language. For a child to fully develop a strong understanding of a new language, they must spend a good amount of time going over key vocabulary. One of Turkey’s main aims of teaching English as a second language is to allow them to understand it as a means of communication which includes listening and speaking activities. [20] This allows the students to enjoy learning to speak a new language in a fun way rather than a heavy writing and study lesson.


[bookmark: _Toc69983962]2.2.4 Italy teaching pupils English as a second language.

Teaching English in primary schools in Italy has been a compulsory subject since 2004. English in Italy is taught for up to 3 hours a week -depending on the school year-, which averages out at roughly 396 hours over the time they’re at primary school. [21] Italy’s main aim is for children to develop their oral linguistic and reading skills rather than focussing on comprehensive writing. [21] Another law was passed in 2005 which states that all primary school teachers in Italy must undertake a training course to teach English to their pupils. [21] This ensures that all teachers are familiar with the language themselves and are confident to teach English. Italian teachers focus on the use of songs, games and fun materials to deliver their lessons to ensure pupils are highly motivated and engaged. [21]


[bookmark: _Toc69983963]2.2.5 Germany teaching pupils English as a second language.

In Germany, English is taught right from year 1 in primary school and is the first foreign language any children are introduced to at school. [22] Germany consider English more of a second language to Germans rather than a foreign language and it is almost fluently spoke by the time students reach University. [22] When questioned, the majority of children in Germany had stated that while their English communication skills were very strong from education, their written language skills had been greatly developed through media outside of school. [22]



[bookmark: _Toc69983964]2.2.6 Sweden teaching pupils English as a second language.

Sweden have a slightly different approach to teaching English as they have concerns English may have negative effects on the Swedish language. [22] Primary school children in Sweden are taught English in school from the age of 7, with English being the only foreign language they are taught. [22] Sweden consider English more of a foreign language rather than a second language, however not everyone in Sweden agrees with this. [22] Children at primary school ages are taught English as a means of communication rather than for English as a subject. [22]




2.3 [bookmark: _Toc69983965]Changing the way we learn at school.


2.3.1 [bookmark: _Toc69983966]Online Learning

Children are now being encouraged to develop their online learning skills as this has been a massive part of their education experience in 2020. One major benefit of students working online is that they tend to do better when they can work at their own pace. [23] Due to this, students are now more likely to want to take part in learning through websites and apps, which is extremely beneficial for this final year project. 

Throughout 2020, the UK has been involved in multiple lockdowns where schools have been closed for a long period of time. During this time, parents were having to manage their time educating their children whilst doing their own job from home. This caused a lot stress for parents, being pressured with “unrealistic expectations”. [24]  However, several parents who spent their lockdown educating their children found that apps and online resources were very useful and found multiple positive aspects. [24] This is a very beneficial finding for those in app and web development as it shows there is a need for educational applications.


2.3.2 [bookmark: _Toc69983967]COVID-19 Changing exams.

COVID-19 has had a major impact on both students and their education, students are having to adapt to a new way of learning with a major focus on online learning. Due to this, Education is expected to change dramatically for 2021. The Welsh Government have announced that assessing the student’s learning is going to be adapted, replacing exams with assessments from 2021. [25] This has been decided due to the amount of teaching time lost and the education departments having to stick to social distancing. [25] 







2.4 [bookmark: _Toc69983968]Reviewing language apps.

It has been decided to review a range of language teaching apps available and compare them to find out their main features and their good and bad points. Duolingo and Astro Antics are currently the two leading language apps available that offer Welsh. A comprehensive review of these two leading apps have taken place, looking at how they do so well and their common features. 

2.4.1 [bookmark: _Toc69983969]Duolingo.

Duolingo is both an app and website where anyone can learn a new language, it turns learning a new language from difficult into something more enjoyable. [26] Duolingo currently has 23 languages to choose from and covers a wide range of different topics in each.  [26] Once a student has answered a question, they are rewarded with a celebration in the form of winners’ points, this process is repeated for each section. [26] Duolingo allows users to develop a range of different skills by teaching pronunciation and translation of languages whilst also questioning their knowledge on them. Another big feature of Duolingo is its instant feedback after a user has completed a task. [27] The application will immediately tell the user if they have answered correctly or not and also reveal the correct answer. Duolingo contains some form of gamification through the idea of the leader board and winning points for completing tasks correctly, this will help the users to engage more and motivate them to keep learning. [27]
[image: ] [28]
[bookmark: _Toc69399211][bookmark: _Toc69399397][bookmark: _Toc69589892][bookmark: _Toc69590003][bookmark: _Toc69738271]Figure 1: Duolingo logo


[bookmark: _Toc69983970]2.4.1.2 Reviewing Duolingo.

Although Duolingo contains a range of beneficial features, the activities that users take part in are heavily translation and dictation based. [27] This suggests that users may get bored as it is keeping the learning very traditional rather than making it fun and motivating. Duolingo also only offers one main way of learning, providing the user with either a sentence to finish, make or pronounce. Due to the fact that not all students learn in the same way, this approach may not be beneficial to someone who struggles to engage and works better with a more practical task. Duolingo does not cater for different types of students and it would be better for them to include a more gamified and practical aspect of the Website / Application.
Duolingo do not do a version for children of Primary School age. Duolingo has advertised that its target audience is ‘13 to Adult’ and you are not allowed to set up an account if you are under the age of 13. This completely misses the primary school children, it has been established that children of this age are more receptive and it is the best age to learn a new language [17] , so it would be highly beneficial to offer a version for these children.


2.4.2 [bookmark: _Toc69983971]Astro Antics.

Astro Antics is a website where young primary school children (ages 5 to 7) can learn Welsh. [29] This website teaches welsh through stories, songs and games, students have to click onto the rockets on the screen to display information. Astro Antics is extremely gamified including a main character, Bliblob who takes the user through the website. This will help to engage the children and motivate them to carry on learning. Bliblob is not only a guide of the website, he also turns into the meaning of different Welsh words discussed. This helps the users to visualise exactly what each word means. It also helps them to start associating words with things.

[image: ] [30]
[bookmark: _Toc69399212][bookmark: _Toc69399398][bookmark: _Toc69589893][bookmark: _Toc69590004][bookmark: _Toc69738272]Figure 2: Astro Antics logo


2.4.2.1 [bookmark: _Toc69983972]Reviewing Astro Antics.

Even though Astro Antics includes a lot more gamification than Duolingo does, they are missing a large audience of primary schools as the age range is only 5 to 7. Similar to Duolingo, Astro Antics doesn’t cater to all different students by only including visual aspects. This app could do with a range of different activities to complete tasks.



















[bookmark: _Toc69983973]2.4.3 Reviewing other Language websites and applications.

The intensive review of similar language teaching websites and applications is shown below.


	Name
	Logo
	Developer
	Main feature
	Include Gamific-ation Aspects
	Suitable for children
	Does it teach Welsh?

	Duolingo
	[image: ]
[28]
	Duolingo
	Comprehensive sentences that students must finish or start.
	✖

	✖

	✔


	Astro Antics
	[image: ]
[31]
	Cameron Deardorff

	They complete tasks to take them through space with a character guiding them.
	✔

	✔

	✔


	Babbel




	[image: ]
[32]
	Lesson Nine GmbH
	Offers short and effective lessons, focussing on students pronunciation. 
	✖

	✖

	✖


	Droplets
	[image: ]
[33]


	PLANB LABS OU
	Focuses on getting students to work on their spelling and then structure sentences
	✔

	✔

	✖


	Kids learn languages by Mondly
	[image: ]
[34]
	ATi Studios
	A game where users take part in activities to take them around a village. 
	✔

	✔

	✖


	Busuu: Language Learning App
	[image: ]

[35]
	Busuu Limited
	User introduces themselves to virtual people and place orders using this new language. Answer and asking questions.
	✔

	✔

	✖


	SaySomething
InWelsh

	[image: ]
[36]
	SaySomething
InWelsh.com
Limited
	Comprehensive writing, asking and answering questions.
	✖

	✖

	✔


	Learn Welsh with Alice
	[image: ]
[37]
	Living Data Ltd
	Reads children a story, pausing to ask them questions on their knowledge. 
	✔

	✔

	✔


	FunEasyLearn
	[image: ]
[38]

	FunEasyLearn
	Languages are taught by their character the bee.
	✔

	✔

	✖



[bookmark: _Toc69399399][bookmark: _Toc69589894][bookmark: _Toc69590005][bookmark: _Toc69738273][bookmark: _Toc69399213]Figure 3: FunEasyLearn logo
[bookmark: _Toc69399400][bookmark: _Toc69589895][bookmark: _Toc69590006][bookmark: _Toc69738274]Figure 4: Learn welsh with alice logo
[bookmark: _Toc69399401][bookmark: _Toc69589896][bookmark: _Toc69590007][bookmark: _Toc69738275]Figure 5: Saysomethinginwelsh logo
[bookmark: _Toc69399402][bookmark: _Toc69589897][bookmark: _Toc69590008][bookmark: _Toc69738276]Figure 6: Busuu logo
[bookmark: _Toc69399403][bookmark: _Toc69589898][bookmark: _Toc69590009][bookmark: _Toc69738277]Figure 7: Mondly logo
[bookmark: _Toc69399404][bookmark: _Toc69589899][bookmark: _Toc69590010][bookmark: _Toc69738278]Figure 8: Droplets logo
[bookmark: _Toc69399214][bookmark: _Toc69399405][bookmark: _Toc69589900][bookmark: _Toc69590011][bookmark: _Toc69738279]Figure 9: Babbel logo

[bookmark: _Toc69983974]2.4.4 Evaluating findings.

From the table above, it is clear to see that only 4 of the 9 applications reviewed offer Welsh as a language to learn and only 2 of these are suitable for children. This suggests that there is not much available for children interested in learning Welsh as they have a very limited choice. 

6 of the 9 applications reviewed include Gamification aspects. When creating an application, it is critical to ensure it is suitable for the set target audience, including gamification into educational applications for children is necessary to motivate them to work towards their goals and not give up.

Since all of the applications have different target audiences, the main features vary greatly from each other. It is common that the applications that are geared more to children and younger audiences, contain more Gamification and teach welsh through activities. Whereas the applications that are not suitable for children contain a lot more understanding of the language and requires heavy writing.

In creating a Welsh application for children and younger audiences, it is vital to include a considerable amount of gamification along with a unique way of delivering the key information. This is important to keep them interested and engaged.









[bookmark: _Toc69983975]2.5 Software.


[bookmark: _Toc69983976]2.5.1 Mobile Application.

Mobile applications allow users to take advantage of learning opportunities without having to be in one fixed place. [39] In the current world, many students have access to mobile technologies which make mobile applications very relevant and important. Mobile technology is very portable allowing users to be able to access any information at any given time. This is a major benefit for those looking to create a mobile application.

[bookmark: _Toc69983977]2.5.2 Web Application.

Website applications allow users to work from any device they would like as long as they are connected to the internet, there is no need to download, update or install any physical software making it available all the time. [40] This is a major benefit for creating an educational program as parents may prefer to help their child learn whilst using a laptop or desktop oppose to a phone or tablet. A popular opinion on this topic is that mobile technology is not built for educational purposes due to its distracting and disruptive nature. [41] Web applications allow users to access their materials through phones, tablets, laptops, desktops and many more which make them very accessible. 

[bookmark: _Toc69983978]2.5.3 Database in Access.

Microsoft Access is a database system which is mainly used by small businesses to manage their data. [42] Although access is both easy to install and is widely popular, there are many disadvantages. One major disadvantage of Microsoft access is that all of the information from the database is actually stored in one single file which makes it difficult to analyse and slows down reporting and querying. [42] This could be very harmful to a business as they are wasting vital time. 


[bookmark: _Toc69983979]2.5.4 SQL server.

SQL server is considered a more effective way to store data compared to Microsoft Access. They offer various editions where the company can choose Enterprise, Standard, Developer, Web or Express, [43] depending on their individual needs. However, SQL server is very expensive currently costing roughly £10,699 per core-edition. [43] SQL server also has a very complex interface which isn’t suitable for inexperienced database users who may find it difficult. [44]


[bookmark: _Toc69983980]2.5.6 PHP and MYSQL.

The use of PHP is growing dramatically due to its extensive list of advantages. [45] PHP is free to use which is accessible for all businesses regardless of size, PHP can run on a wide range of operating systems such as Linux and Mac OS. [45] PHP is also designed to be customizable to fit to the individual needs of a company, allowing them to add or modify features. [45]

PHP can also interact with multiple database languages which includes MySQL, this allows the company to choose whatever database language they would like to, making PHP accessible to all companies.


2.5 [bookmark: _Toc69983981]Conclusion.

The most common and effective way of learning for children of primary school age is through play as this is when they are most interested and engaged. Primary school children all over the UK are taught multiple foreign languages including French, English, Welsh and Spanish, however there is a massive difference in the time spent learning these languages in different countries. Countries such as Germany Sweden and Italy spend far more time focussing on English teaching and approach it in a completely different manor than Wales. This explains why foreign countries are excelling in English speaking.

Over the recent years, mobile technology has become far more popular in Education settings and has even been introduced to language teaching. There are many applications available for children seeking to learn a new language however there isn’t a big choice for those wanting to learn Welsh.

Although mobile applications have become increasingly popular recently, Web applications allow for parents to comfortably work alongside children at home on any device they wish to use. During the Covid-19 pandemic, parents are having to help their children learn at home and the majority would prefer to use a laptop or computer rather than a phone or tablet. Online teaching applications make learning accessible from anywhere at any time. It would be highly beneficial to create a new Welsh teaching web application for children, which includes a large amount of gamification and encouraged learning frequently.

By completing the above in-depth literature review, the first objective set at the beginning of this project has been achieved. The current websites and applications have been reviewed in detail and helped to develop a list of requirements. A better overall understanding of the topic has also been developed in this chapter.















3. [bookmark: _Toc69983982]Research and Development methodology.


While in the planning stages of LingoLearning, the research and development methods must be investigated in detail to produce a successful educational website. The research for this project will be completed to provide a better understanding of online learning making it descriptive research.

This study will consist of cross-sectional research, looking at both online and in the classroom education for young children at this current time. This research looks at a snapshot of time oppose to looking at the changes over time. This has been decided as the use of ICT in education has developed a lot the past few years making it the most beneficial time to be researched. 


[bookmark: _Toc69983983]3.1 Research Methodology.

To successfully place this project into its correct academic study section, the use of the ‘Research Wall’ has been used. This framework is used to help determine the projects’ philosophy, approach and strategies.


[image: ]
[bookmark: _Toc69589901][bookmark: _Toc69590012][bookmark: _Toc69738280]Figure 10: Research wall

When deciding upon a research methodology, 1 philosophy, 1 approach and 3 strategies must be chosen from the wall shown above. The three strategies are extremely vital as this allows for a comprehensive comparison of results. At the end of the LingoLearning implementation stage, the results from all three strategies will be compared to develop a thorough evaluation of findings.


[bookmark: _Toc69983984]3.1.1 Research philosophy.


Since this project focusses on children’s capabilities of learning online along with the effects, it closely aligns with a Phenomenology perspective. Phenomenology is a way of seeing how certain things appear to people through their experiences [46], throughout this study a range of questions will be asked to three welsh language primary school teachers to understand their opinions on online learning for languages. There is no single right answer for the questions that will be investigated in this study, and instead a better understanding of the topic will be gained. The answers from all three teachers will be analysed and compared to produce a successful project for the target audience. At the very end of the implementation stage, the same three teachers will be asked to test the LingoLearning website to give some more feedback and some possible improvements if they feel there are any. The research that will be carried out interviewing teachers at the different stages will be extremely valid as this is the group of people who would use the website most frequently. It is very important to take everything the teachers suggest on board at all points. 


[bookmark: _Toc69983985]3.1.2 Research Approach.

This research study will have an inductive approach, collecting data from the internet and teachers to analyse the findings and develop a better understanding. This project will contain mostly qualitative research throughout which weighs more towards an inductive approach [47]. Currently, there is very little research done on this specific topic so most of the information will be received through online books, journal articles and websites which is extremely suitable to an inductive approach.

The LingoLearning website will be built up from multiple sources of research including the teacher’s interviews, academic research and research on current applications to make it as successful as possible.

[bookmark: _Toc69983986]3.1.3 Research Strategies.

As mentioned in the research philosophy section, three research strategies were chosen from the research wall with the intent to triangulate the results and compare all findings at the end. The three strategies are described below.


3.1.3.1 Document / Literature review. 

At the beginning of this project, a document review will be undertaken to look at existing research based on the same topic to help and build a better initial understanding. The review will also look at the background information that surrounds the project’s topic. This project also has a major focus on action research, investigating and evaluating online learning in primary schools and looking at ways to improve what is currently in place. This action research will allow an extensive list to be created, outlining what should and should not be included into the application. The document review will cover all aspects of learning languages both in a classroom and online, to help build the most successful website as possible.

From the document review, the interview questions will be established ensuring all areas are covered. 

At the end of this project, a comparison will be able to be made to see whether it supports or contradicts the document review findings.

This document review is extremely reliable as all of the sources provide accurate information and statistics that are analysed. Although some sources can contradict each other, these findings will be compared to build an overall understanding making the document review reliable. This first strategy is very valid as it looks into all aspects of teaching to come to a conclusion. 

3.1.3.2 Survey / Interview.

An interview will also be undertaken in this project to understand the opinions of schoolteachers on online learning for Welsh teaching. A list of questions will be asked to a focus group of primary school teachers to help build a better understanding on what makes an online teaching application successful. 
	
One of the main questions that the focus group were asked was if they thought online teaching applications were beneficial for learning a new language, and the main features that have been found to be successful. All teachers spoke very highly of these applications suggesting many features that can be used to make LingoLearning successful. 

This interview is also very reliable, although all teachers have different opinions on the topic the right questions will be asked to help build up an extensive requirements list for LingoLearning. It is very beneficial to have a range of opinions on the topic as it allows for a more successful project. These findings will also be extremely valid as this interview takes place with teachers who will most likely be using websites like LingoLearning.


3.1.3.3 Software development.


The third and final strategy that has been chosen from the research wall is software development. A detailed design and software build of both a database and educational website will be created based on the previous findings. 

The design and build of the database will be created to suit the needs of LingoLearning, to hold all relevant information to keep everything consistently working. 

The design and build of the educational website will be created to suit the needs of LingoLearning. The website content will be based on findings in both the document review and the interviews.

After developing both the database and the website, a thorough testing period will occur. The testing of LingoLearning will be done by all three teachers in the focus group to see if they feel it is accurate and if they have any further suggested improvements.  











[bookmark: _Toc69983987]3.2 Data Collection.


[bookmark: _Toc69983988]3.2.1 Methods used.

· Secondary research – Throughout this study, existing research of similar topics will be evaluated to build a better overall understanding. It is vital to review a range of similar welsh teaching applications to see what is available and what works well, for example, DuoLingo and Babbel. From this, a list of requirements for the website will be accurately produced.
· Primary research – This project will contain an interview with primary school teachers on their views about teaching welsh online. From this, a detailed list of requirements will be created based on the opinions of welsh schoolteachers.
· Primary research – Educators will be asked to use the application that has been created and evaluate it with the idea of it being a teaching resource that they would use in a classroom setting.
· Primary research – At the beginning of this project, a small research study was conducted looking at all schools in Pembrokeshire to see the languages that they teach. Shown in Appendix 12.1.


3.4 [bookmark: _Toc69983989] Development Methodology. 


[bookmark: _Toc69983990]3.4.1 Prototyping.

The design of the project was developed through creating both paper prototypes and software prototypes using Adobe XD. The design process will be iterative where each step of the design will be reassessed, improving the overall product in each cycle. [48] Creating multiple prototypes for different ideas help to assemble rapid user feedback to determine which avenue is the best to proceed with. [49]  Before starting the iterative process, a detailed plan for each iteration stage was developed as shown below.


	Development Cycle.
	Usability Iteration.
	Functions Delivered.

	1
	Iteration 1: Initial paper prototype.
	None, conceptual layout of the main pages, user interface and functions. 

	2
	Iteration 2: Initial software prototype.
	Add core functions, allows for some small interaction. Shows what each button does and where you can navigate to.


	3
	Iteration 3: Software development.
	A software development of the LingoLearning website.

	4
	Iteration 3: Future software prototype.
	The software prototype: Updated version of the initial software developed based on the testing analysis. 




For this project, an initial paper prototype will be developed to be reviewed by multiple teachers. Once this first review is complete, a software prototype based on the comments made by the teachers will be created. Once this second iteration has been reviewed by the focus group again, the website will then be developed. At the very end of the project once the product has been reviewed, a final software prototype will be created to highlight any future suggested improvements. 

One major disadvantage that appears in the process is that it relies very heavily on customer involvement, which some people may find uncomfortable. [50] This disadvantage shows that the iterative design process isn’t ideal for all types of people. However, for the particular topic of the website, it is vital that it is made suitable for children making it beneficial that teachers are entirely involved in the process. Although there are many challenges that arise with iterative prototyping, the benefits clearly outweigh them. [51] 



[bookmark: _Toc69983991]3.4.2 Software.

The software chosen to complete the LingoLearning website is ‘Notepad++’. Notepad ++ is considered a must have by many large company’s due to its many productivity benefits. [52] 
Notepad ++ is also very easy to install using windows making it extremely accessible for all users. The author has completed many projects and websites using Notepad ++ so is extremely confident in using this software to complete LingoLearning. 

The software chosen to complete the backend database for the website section of the project is ‘PhpMyAdmin’. PhpMyAdmin is a web-based tool that allows users to run it from all platforms that have a web browser. [53] PhpMyAdmin works extremely well alongside Notepad ++ making it a suitable database choice.

The above two software choices are appropriate for the project as they work successfully alongside each other. This project requires a comprehensive database that contains data about the users, the translations, the scoring and the quiz questions. A lot of time has been spent learning and researching both software, looking into the features that will be useful to feel entirely confident in producing a successful project. 

The language that has chosen to develop the project is HTML and PHP. PHP helps to retrieve information and store it into databases, along with sending content to multiple HTML pages to display it on the screen. [54]





4 [bookmark: _Toc69983992]Design and Implementation.

[bookmark: _Toc69983993]4.1 Design.

[bookmark: _Toc69983994]4.1.1 Reasoning.

The process taken to develop the projects design was Iterative, each step of the design was evaluated by the focus group before the next stage was started. There were many stages in the design process before any implementation was made to ensure the end-product would be as accessible and successful as possible.

Another design approach that could have been taken when completing this project is an agile process. Although an agile process takes a similar iterative approach, these designers work in teams rather than individually. [55] This project has used an iterative approach throughout as this was most suitable. 

The iterative design process has developed from the waterfall method as designers found many negatives, including the fact that it cannot address design problems, development issues or adjust to market changes quick enough. The iterative design process gives developers the flexibility they need to introduce any necessary changes quick and allows them to review a newer design faster. [56] It has been decided not to approach the design using a waterfall method as it is important to complete this project design quick and successfully. The iterative design process has been found to be successful in developing each stage of the website, ensuring each stage is reviewed and revaluated in good time. Each stage of the development cycle included revaluated prototypes including all improvements mentioned in the previous stage. 

Before starting any prototype design, a long time was spent researching the necessary features of learning applications, children’s applications, and the Welsh school curriculum. At this beginning point, a range of popular language applications was reviewed to gain a better understanding on what these types of applications need to be successful.  This was a crucial stage in the design process as it helped to provide a list of requirements for this project. 

Once this stage was complete, the first paper prototype was created based on the research findings. 

Below is the initial list of requirements that the paper prototype was based on:
[image: ]


As this list of requirements was created before any prototyping took place, the list is only made up of four key points. After the initial paper prototype was created and evaluated by the focus group, more detail was added to the requirements document and add on any vital points that was forgotten in this first stage. 


[bookmark: _Toc69983995]4.1.2 Logo
[image: ]
[bookmark: _Toc69589902][bookmark: _Toc69590013][bookmark: _Toc69738281]Figure 11: LingoLearning logo
 
The above logo was created for LingoLearning using Canva. The program name and logo were both designed and created tactically, always keeping the topic in mind. The logo was created with the world as the background image to indicate LingoLearning will teach you languages from ‘around the world’. The black writing placed on top of the image was chosen to ensure all users could read the name easily. 
[image: ]
[57]
[bookmark: _Toc69589903][bookmark: _Toc69590014][bookmark: _Toc69738282]Figure 12: Lingo google meaning.

The word lingo refers to a foreign language making LingoLearning exactly translate to ‘Foreign Language Learning’. LingoLearning is a catchy and simple name that exactly matches the topic and style of the website. This name will stick in users’ heads as it is easy to remember and very topical.


[bookmark: _Toc69983996]4.1.3 Initial paper prototype.

As this was the first stage of the design process, only the main pages were included in the paper prototype to be evaluated quicker. 

The pages that were included are shown below. 
· The Landing page.
· The Login page.
· The Sign up page.
· The Home page.
· The Tasks page.
· The Profile page.
· The Tests page.
· The Progress page.
· The Sign out page.

Alongside the initial paper prototype, a detailed document describing the website and it’s features was created ensuring the focus group understood all aspects. 

The paper prototype contains Red, White and Green (the Welsh colours) to keep the interface topical and interesting. Keeping a consistent colour scheme throughout the website will help to strengthen LingoLearning’s identity in the market, developing it’s brand. [58] Keeping a consistent colour scheme has also been proven to gain customers trust, loyalty and support in using your product. [58]
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[bookmark: _Toc69589904][bookmark: _Toc69590015][bookmark: _Toc69738283]Figure 13: Paper prototype 1

The first page of the paper prototype shows the main landing page and the login page. Each page of the paper prototype outlines all of the features of that page showing the user exactly what each button does. 

These pages were designed with a white bubble image on the green colour background. This was done to help all users be able to read and understand all information on the pages clearly. Adding an image on the background also helps to engage children using the website, keeping it fun and intriguing. These two pages also keep with the consistent colour scheme. 
[image: ]
[bookmark: _Toc69589905][bookmark: _Toc69590016][bookmark: _Toc69738284]Figure 14: Paper prototype 2.

The two pages above are the sign up and home pages. The sign up page layout is the same as both the login and landing pages, this helps to keep the website consistent and not confuse users.

The home page includes a daily challenge section right at the top of the page. This daily challenge will be changed each day allowing users to complete different games to try and learn some more. Changing the type of game each day allows the users to continually work in different ways learning new things. This was also done due to the fact that all children learn in different ways, including this section on the home page allows for all types of people to be able to use the application and learn something new. At the bottom of the page, a top 3 leader board and an overall leader board have been included which will help to increase children’s interest in using this website. Once users see that this feature has been included in the website, they will want to try their hardest to win points and become a top 3 welsh learner. These leader boards will also be updated daily allowing different users to appear on the board once they start winning points. 
[image: ]
[bookmark: _Toc69589906][bookmark: _Toc69590017][bookmark: _Toc69738285]Figure 15: Paper prototype 3.

The two pages above are the Profile page and the Tasks page. The profile page is made up of information the users will have entered once they sign up to LingoLearning. This information is beneficial to include on another page as it allows the users to go back to their profile and check all information is correct. If information is not correct, users will be able to update their personal information and change it in the database. 

The daily tasks page will give users tasks to complete in a few different topics. These tasks will ask the users questions they need to answer and tell them if they are right or wrong. Telling the user straight away that they have got a question incorrect will enable them to see what they need to practise most. The task will start off easy and finish harder, from here the users will be able to complete tests in their chosen topic to work harder. 
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[bookmark: _Toc69589907][bookmark: _Toc69590018][bookmark: _Toc69738286]Figure 16: Paper prototype 4.

The two pages above are the Testing and Progress pages. The testing page allows users to develop their knowledge even further, ensuring they understood and remembered what they previously leant in the tasks section of the website. Testing a user’s understanding in particular topics is extremely beneficial as it ensures they have entirely understood what they have previously learnt. This will also enable the users to see which areas they need to work on most. 

The progress page allows users to see how they’re doing in particular topics against others. Users will be able to see if they’ve been answering more questions right or wrong in the individual topics with the option to retry a test to try and build up a better progress score. 
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[bookmark: _Toc69589908][bookmark: _Toc69590019][bookmark: _Toc69738287]Figure 17: Paper prototype 5.

The above page is the final page of the paper prototype design, the logout page. Users will be taken to this page once they choose to logout. The layout of this page is very similar to both the login and landing page keeping everything consistent. 
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[bookmark: _Toc69589909][bookmark: _Toc69590020][bookmark: _Toc69738288]Figure 18: Paper prototype document.
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[bookmark: _Toc69589910][bookmark: _Toc69590021][bookmark: _Toc69738289]Figure 19: Paper prototype document.

The detailed document provided explains the main features of the website in more detail making sure no one was confused or unsure on any aspects.


[bookmark: _Toc69983997]4.1.4 Feedback on initial prototype.


After the initial prototype was created, all documents were sent over to the focus group of three primary school teachers to evaluate. During the project planning stage, it was hoped they would be able to complete a sit-down formal interview with the focus group of teachers to go through all relevant documents to get their opinions in the best way. However, due to the circumstances with COVID-19, this was impossible. 

It was decided to send the teachers in the focus group the paper prototype along with the detailed document for them to evaluate and send their opinions and any suggestions for improvement. All feedback has been recorded into a table as shown below. 
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[bookmark: _Toc69589911][bookmark: _Toc69590022][bookmark: _Toc69738290]Figure 20: Feedback 1.
 [image: ]
[bookmark: _Toc69589912][bookmark: _Toc69590023][bookmark: _Toc69738291]Figure 21: Feedback 2.





The focus group provided a lot of positive feedback on the paper prototype which helps to show which aspects work and what will be beneficial to include in the final design.

One stand-out point that was mentioned by all three teachers was that the storyboard contained a lot of engaging and motivational aspects that would be very beneficial in teaching children online. This was a vital piece of information to know as it shows that the website would work in an educational setting. Due to the fact that the focus group was made up of primary school teachers, their opinions are very important as these will be the group of people using the website most. 

Another positive piece of feedback that was mentioned by the focus group was that there was a good amount of interactive content included. Children need interactive content included in their learning applications to ensure they don’t get bored and lose interest. It is very important that a good amount of interactive content remains on the website.

All three teachers in the focus group stated that they thought online teaching applications were extremely beneificial in helping to develop a young students education. This is also a very good point to note as it shows that this is something a primary school would be interested in using. 

Although all three teachers thought the design included many strong and beneficial points, there were two improvements mentioned. One of the improvements was that there wasn’t enough of the Welsh language included on the website. As only the main pages of the website were included in the paper prototype, not all of the pages that included more Welsh were included in the initial design. This is why another paper prototype needed to be created including all pages that would be made, making everything clear.

The second improvement mentioned was that there should be more pictures included to keep the children interested. This was another beneficial point and something that should’ve been included into the intital paper prototype. There have been many research studies looking into the benefits of including pictures into learning applications for children, where it states that this is a very effective way for students to learn a new language. [59] Due to this beneficial finding, it is vital that pictures are included more frequently in the next iteration.

By completing the interview and analysing the opinions of the teachers, the second objective stated at the beginning of this project has been achieved. These opinions are extremely vital to help build a better understanding of online education for learning languages.

From the above findings, the next iteration was designed, keeping in mind the required points. 









[bookmark: _Toc69983998]4.1.5 Evaluating all feedback received. 


Once the initial paper prototype was created and the first round of feedback took place, a second iteration was started which worked on incorporating the suggested improvements as explained below.

More pictures – As suggested by the focus group of teachers, more pictures needed to be incorporated into the next design iteration. It was decided that the tasks, tests and progress would all be revisited to include some more pictures. The topics shown on both the tasks and tests pages would now include images of the topics alongside the topic name. This will be extremely beneficial as it will help to interest the younger audience who are not as interested in reading. This also helps to add another visual aspect to LingoLearning. It has also been decided that the progress page will have images to show the four topics alongside the name to keep LingoLearning consistent.  

Colour blindness – When presenting the initial paper prototype during the interim viva, it was suggested that colour blindness should be considered. The paper prototype uses green and red throughout the website in both the background and the foreground which makes it unsuitable for some people. To solve this problem, it has been decided to use green as more of a background colour including a separate white background to make all information stand out most.

By creating a website that is accessible to users who are colour blind, the website is considered professional and not excluding anyone. [60] It is extremely beneficial to include aspects that are made accessible to all users.

Tasks page, Flashcards and YouTube videos – Another improvement that was suggested was that there should be some more interaction to help keep the children engaged whilst learning. To incorporate this suggested improvement, Flashcards and YouTube videos will be present on the tasks page during the next iteration. Flashcards and videos are considered a form of multisensory enrichment and can be used in the classroom. Pedagogical and Neurocognitive theories say that multisensory enrichment is very beneficial for learning. [61]  

Progress page improvement – After thinking more about the gamification of LingoLearning, it was decided that there isn’t currently enough gamification and more needed to be included. To add more gamification, the progress page will display it’s progress as points rather than progress pie charts. Younger children are more motivated and interested in learning if they are trying to win points.

During the design stage, it is extremely important that vital aspects of children’s education that was found during literature review is incorporated. Due to all children learning in different ways, different teaching methods must be included into LingoLearning. As researched in Chapter 2, the three main types of students are Visual learners, Kinesthetic learners and auditory learners. This is an aspect of LingoLearning that was slightly overlooked when initially drawing up the first prototype, 

The new features that will be included for the particular students are listed below.

Visual Learners – It has been established that the first skill a child develops is their visual learning [3], making it extremely vital to include as many visual aspects as possible. The visual aspects that will be included are pictures, the YouTube videos and flashcards.

Kinaesthetic learners – As explained above, Kinesthetic learners are encouraged by many to learn with minimal distractions [4], everything being simple. To adapt LingoLearning to these types of students, the interface must remain basic and minimilistic. 

Auditory learners – Auditory learners find that the best way to learn for them is to watch and listen to videos to memorise information [5]. The YouTube vidoes that will be included into the tasks pages will help to encourage these types of users. 

Including all of the above aspects will help to make LingoLearning as successful as possible, meeting with the overarching aim set at the beginning of this project.



































[bookmark: _Toc69983999]4.1.6 User stories. 

As well as creating the initial paper prototype and list of requirments, 5 user stories were also created to ensure the project did all necessary tasks and fulfilled all required end goals. These will be reffered back to while implementing the website to ensure everything is done correctly. The 5 user stories developed are shown below.

[image: ]
[bookmark: _Toc69589913][bookmark: _Toc69590024][bookmark: _Toc69738292]Figure 22: User story 1.

This first user story is the main goal as if users aren’t motivated or engaged using the website, they aren’t going to continue using it. The website needs to be eye catching and contain a variety of interactive aspects in order to engage all users. LingoLearning is going to achieve this user story by including the following points in the final project.

· Bright colours throughout – The website will consist of three main colours that will be used on every page of the website. The background colour will be green on all pages with a white box behind all text and images to ensure everything can be read clearly. 
· Pictures – The website will have multiple pictures on each page engaging pupils of all ages.
· A simple layout – A simple layout helps to keep all students engaged and not distracted as there isn’t a lot of information bombarding them on each page. When a user interacts with the website, this is stored in their sensory memory and their short-term memory, which is why attention must be paid to not overload the website with more than 7 chunks of information on each page. [62] 
· Positive content – When users complete tests they are constantly earning points for every right answer they get. This will help to motivate students into learning more to try and win as many progress points as possible to move up a difficulty level.
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[bookmark: _Toc69589914][bookmark: _Toc69590025][bookmark: _Toc69738293]Figure 23: User story 2.

The user story above is extremely beneficial to keep in mind once developing LingoLearning since all children learn in all different ways. Throughout the website, there will be four main ways for students to learn which include through repetition, watching videos, flashcards and testing themselves. These four methods will help to make LingoLearning as accessible as possible to a wider range of students.

· Repetition – The tasks page allows users to complete tasks as many times as they like until they feel entirely comfortable with that topic to go ahead and take a test. The fun aspect to the tasks is that the users progress points don’t get affected if they don’t get all questions correct. This allows users to do the tasks as many times as they’d like. The tasks feature will also tell the users straight away if they’ve got a question right or wrong enabling them to know straight away what topic area they need to focus on most. 
· Videos – The tasks page has videos teaching the pupils all of the four topics. Videos are a great way to teach young children as this is something they are interested in watching, As explained above, Videos also help to add some visual content onto the page which is a great technique for Visual learners. [3]
· Flashcards – The flash cards feature on the tasks pages allows users to jot down notes as they’re watching the YouTube video if they see something they aren’t entirely sure on. This allows users to go back after watching the video and practice that topic. Alike to videos, Flashcards add some visual content to aid visual learners. [3]
· Testing themselves – Some students work really well under the pressure of testing. There is a testing feature on the ‘Tests’ page which allows the users to test their understanding from the tasks page.

Alongside the above features, LingoLearning also provides learning techniques for Auditory and Kinaesthetic learners. These are explained in more detail in chapter 4.1.5.
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[bookmark: _Toc69589915][bookmark: _Toc69590026][bookmark: _Toc69738294]Figure 24: User story 3.

Gamification is an extremely important feature to include into children’s applications as it helps to motivate students to keep working. 

The main idea of gamification that will be included on the website is through winning points by completing tests. Turning tests into a game where the users can win progress points for every right answer they get, will help to motivate them to keep working to achieve more points.
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[bookmark: _Toc69589916][bookmark: _Toc69590027][bookmark: _Toc69738295]Figure 25: User story 4.

LingoLearning will consist of some easier aspects than others. The task section of the website will contain two different task pathways that allow the users to learn in different ways.

· Task one – Task one allows users to guess the object in Welsh based on an image. This is the easiest task that the students can complete, starting off basic and then they can move on to task two for a more challenging activity. If a user gets an answer wrong, the website will immediately tell them they’ve incorrectly guessed the animal. 
· Task two – Task two allow users to guess the object in English based off the name in Welsh. This is a more challenging task as it requires the students to have a basic understanding of animals in Welsh. If a user gets an answer wrong, the website will immediately tell them they’ve incorrectly guessed the animal, number, place or colour.
· Testing – Testing is the most challenging section of LingoLearning and tests the user’s overall Welsh knowledge from what they’ve learnt so far whilst using the website. If a user gets an answer wrong in this section, they won’t find out until the very end when they get an overall test score.
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[bookmark: _Toc69589917][bookmark: _Toc69590028][bookmark: _Toc69738296]Figure 26: User story 5.
LingoLearning will consist of four main topics for students to learn, Animals, Places, Numbers and Colours. These four topics are on the Welsh curriculum for children learning in Primary schools in Wales, which is extremely beneficial to include in this website. Children will be able to expand their knowledge and understanding in these four main topics and work on them in school. 



























[bookmark: _Toc69984000]4.1.7 Software prototype.


After the initial paper prototype, user stories and an initial list of requirements were created, a software prototype was developed to portray the final design before implementation. The software prototype was developed using Adobe XD. The author has completed many project designs using Adobe XD and is therefore very confident in the features it offers. Adobe XD allows for really quick prototyping to help show a design accurately. 

Unlike the initial paper prototype, the software prototype shows all pages that will be implemented to get an overall feel for LingoLearning. The software prototype also helps to show users exactly what the website will look like in detail, showing how everything works. Whereas the paper prototype was a rough sketch of the website, the software prototype shown below is a more detailed and accurate prototype showing exactly what each feature and aspect does.
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[bookmark: _Toc69589918][bookmark: _Toc69590029][bookmark: _Toc69738297]Figure 27: Software prototype 1.


The header will be implemented as shown above. Each link will turn green once the user hovers over it to show them which option they are choosing. As shown in the paper prototype, the header at the top of every page was supposed to be green fully green and only white once the student hovers over it. However, after plenty of research and taking the suggested improvements into account, it has been decided that this wasn’t the best choice for those who are colour blind. Keeping the background colour of the header white makes it much easier for the students to read all navigation links. 

The above header is what is displayed to the user once they login or sign up for an account with LingoLearning. These users have full access to all aspects of LingoLearning. Until users are logged in, they will only be able to see a login or sign-up option in the header, not allowing them to complete any tasks or tests.
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[bookmark: _Toc69589919][bookmark: _Toc69590030][bookmark: _Toc69738298]Figure 28: Software prototype 2.

The above page is what is displayed to the users once they navigate to LingoLearning. The landing page consists of the key information users would want to know about LingoLearning before they decide to create an account and start learning. The landing page holds the important information in a clear 3 column layout which makes it easy for the users to read.

This landing page is very different to the initial landing page that was shown in the paper prototype. It was decided to change the layout of the landing page to keep the website simple to use, easy to navigate around and consistent for different types of learners -Kinaesthetic learners in particular-.
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[bookmark: _Toc69589920][bookmark: _Toc69590031][bookmark: _Toc69738299]Figure 29: Software prototype 3.

The login page is displayed to the user when they choose the option ‘Returning user?’. The login page is very simple making it suitable for young students to be able to use themselves without any additional help. If the user has entered their details correctly, they will be taken straight to the home page once pressing ‘LOGIN’.
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[bookmark: _Toc69589921][bookmark: _Toc69590032][bookmark: _Toc69738300]Figure 30: Software prototype 4.

When a user enters their details incorrectly, they will be shown an error message. It has been decided that there will be more than one error message that users are shown on the login page as described below.
· Incorrect username or password – When a user enters a username and password that either don’t match or aren’t currently in the LingoLearning database.
· Details not entered – If a user leaves one of the fields blank, they will get an error message saying that they haven’t entered all required details.
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[bookmark: _Toc69589922][bookmark: _Toc69590033][bookmark: _Toc69738301]Figure 31: Software prototype 5.

The page above shows the signup page which is displayed to the users once they choose the option ‘New user?’. Alike to the login page, the layout remains simple and easy to navigate around making it easy for all types of students to use. There will also be a number of error messages linked to this signup page for many reasons as described below.

· Empty input – One of the error messages that will be displayed to the user is for empty input. If a user forgets to enter details into any of the fields, they will be told through an error message that they must go back and enter details into all fields.
· Incorrect user name – Users will be shown an error message if they have entered a username that isn’t correct.
· Incorrect email – Users will be shown an error message if they enter an email address that wasn’t in the correct email format. For example, a user cannot enter their email address as ‘Usergmail.com’ without the @ symbol.
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[bookmark: _Toc69589923][bookmark: _Toc69590034][bookmark: _Toc69738302]Figure 32: Software prototype 6.

The page above shows the design of the home page. The home page design is identical to the landing screen users are shown when they first use LingoLearning. Keeping this page the same helps to keep LingoLearnings’ design consistent and concise throughout. 

The home page holds all of the vital information about what goes on in LingoLearning and what they offer. This information is important for those who are thinking about learning with them.
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[bookmark: _Toc69589924][bookmark: _Toc69590035][bookmark: _Toc69738303]Figure 33: Software prototype 7.

The above screenshot shows the profile page which has been designed very simple and easily readable by the targeted audience. The profile page consists of all important information about the user which they can then edit and change in the overall LingoLearning database. It is important that this page remains easy to understand and use by all types of users at different ages. 
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[bookmark: _Toc69589925][bookmark: _Toc69590036][bookmark: _Toc69738304]Figure 34: Software prototype 8.

The above screenshot shows the initial page users are taken to when they decide to start a task. The four options are ‘Animals’, ‘Numbers’, ‘Colours’ and ‘Places’. Users will be able to choose a topic that they would like to start learning.

After hearing the feedback from the focus group about not enough images being included, it has been decided to include images here to portray the four available topics. 
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[bookmark: _Toc69589926][bookmark: _Toc69590037][bookmark: _Toc69738305]Figure 35: Software prototype 9.

The screenshot above shows the page users are taken to once they have chosen one of the four available topics. The above screenshot is using the animal topic as an example. All four task pages consist of three different learning techniques to help the users learn in the best way possible for them. The three ways of learning on the task pages are through the Youtube video, the flash cards and through the quizzes. 
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[bookmark: _Toc69589927][bookmark: _Toc69590038][bookmark: _Toc69738306]Figure 36: Software prototype 10.


The screenshot above shows the page users are taken to once they have chosen either task 1 or task 2. This page gives users a question which is slightly different for task 1 and 2, along with a series of answers they must choose. If a user gets a question incorrect they will immediately be told about it before they are able to move on to the next question.
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[bookmark: _Toc69589928][bookmark: _Toc69590039][bookmark: _Toc69738307]Figure 37: Software prototype 11.

The above screenshot shows an example of the error message that users are shown if they get an answer incorrect. After this message appears, users will need to try again and choose another answer before they are able to move on to the next question.
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[bookmark: _Toc69589929][bookmark: _Toc69590040][bookmark: _Toc69738308]Figure 38: Software prototype 12.

Once the users have finished their first task, they are shown the above screenshot. If a user was to click on the ‘Try task 2’ button they would be immediately taken to the task 2 page.
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[bookmark: _Toc69589930][bookmark: _Toc69590041][bookmark: _Toc69738309]Figure 39: Software prototype 13.


The above screenshot shows the screen that users are shown when they choose to take a test. They are shown the same screen as the tasks page, displaying the four topics to choose from. 
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[bookmark: _Toc69589931][bookmark: _Toc69590042][bookmark: _Toc69738310]Figure 40: Software prototype 14.


The screenshot above shows the page users are taken to once they have chosen one of the four available topics. The above screenshot is using the animal topic as an example. On this initial test page, the users are given a brief explanation of what is going to happen in the up-and-coming test pages and how they must complete each question. This is a vital piece of information for all users to ensure everyone knows exactly what they are expected to do to complete a test.
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[bookmark: _Toc69589932][bookmark: _Toc69590043][bookmark: _Toc69738311]Figure 41: Software prototype 15.


The above screenshot shows another test page that the users are taken to when they choose to ‘Take a test’. This page will show some more vital information about the test they are about to take.
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[bookmark: _Toc69589933][bookmark: _Toc69590044][bookmark: _Toc69738312]Figure 42: Software prototype 16.

The layout of the test page above is very similar to the tasks page the user will have previously used. However, the main difference between the tasks page and the testing page is that users will not receive an error message if they get an answer wrong. This has been decided as the user will have spent time learning Welsh through the tasks page before navigating to these tests. It will also help to challenge the users to try and remember what they’ve learnt before.


[image: ]
[bookmark: _Toc69589934][bookmark: _Toc69590045][bookmark: _Toc69738313]Figure 43: Software prototype 17.


Once the users have completed all test questions, they will be shown the above screen with their score on. This is a very beneficial aspect to include into the testing page as it will allow users to see if they have completed all questions correctly or not, so they can see where they need to improve. 
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[bookmark: _Toc69589935][bookmark: _Toc69590046][bookmark: _Toc69738314]Figure 44: Software prototype 18.


When users have completed some tests, they will be able to navigate to the progress page -as shown above- to see how they have done overall in the four main topics. This page is extremely beneficial as it will allow users to see where they have been doing well and where they need to go back and improve. 
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[bookmark: _Toc69589936][bookmark: _Toc69590047][bookmark: _Toc69738315]Figure 45: Software prototype 19.


Once users have chosen to logout of LingoLearning, they will be navigated to the page above. Here they will be able to very easily use the login button to log back into the page when they choose to.




[bookmark: _Toc69984001]4.1.8 The database. 
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[bookmark: _Toc69589937][bookmark: _Toc69590048][bookmark: _Toc69738316]Figure 46: Database design.

The above screenshot shows the design of the LingoLearning database once it was created. There are many tables that are linked together using foreign keys. 

Questions and Answers tables – The four questions tables and four answers tables link together using foreign keys. The answer tables contain the QuestionID from the Questions tables to correctly record the answers.

Translations tables – The translations tables hold the translations for all of the four topics from English to Welsh. These tables also hold the images of the topics which will be used later in the website. 

Users table – The users table holds all of the relevant information about users who sign up to LingoLearning such as their name, date of birth and email address. 

Progress tables – The progress table holds all information about the progress of users who are registered with LingoLearning. The progress table is also linked to the Users table to correctly identify who’s scored what points. 

 	
[bookmark: _Toc69984002]4.1.9 Storing all PHP functions.

Another important decision that has been made is storing all functions in one place. All functions will be stored in one simple action page that will be linked to the required website pages. Keeping all of the vital functions in one place makes it easy to go back and find or change any functions created. These functions can then be called on the required pages.
Below is a screenshot of the functions page once it was created.
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[bookmark: _Toc69589938][bookmark: _Toc69590049][bookmark: _Toc69738317]Figure 47: Functions.actions


[bookmark: _Toc69984003]4.2 Implementation


During the implementation stage of developing LingoLearning, many challenges were faced which included problems that needed fixing and improvements that were established. The below section looks at the implementation of key aspects of LingoLearning and the improvements that were found.


[bookmark: _Toc69984004]4.2.1 Website header.


The first aspect of the LingoLearning website that was developed was the header that would appear on all pages of LingoLearning. During this implementation stage, it was decided that two iterations of the header would be developed to see which one best suited LingoLearning. Both designs are shown below.


First header.
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[bookmark: _Toc69589939][bookmark: _Toc69590050][bookmark: _Toc69738318]Figure 48: Header option 1.













Second header.
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[bookmark: _Toc69589940][bookmark: _Toc69590051][bookmark: _Toc69738319]Figure 49: Header 2.


After briefly speaking to a Primary school teacher in the focus group, it was established that the second header design was more appropriate for the target audience set for LingoLearning. This design was also the one illustrated on the software prototype,

The font 'Bubblegum Sans' in cursive has been chosen for all information held on the website as it is very clear and easy to understand for children whilst also being fun and engaging.

As LingoLearning is going to be available for all users using multiple devices, it was essential that bootstrap was used making the header responsive. Keeping LingoLearning responsive makes it more accessible for a wider range of users being able to use it both at home or out and about. Children may want to learn at home on their ipad and at their friends’ house on their computer, making the website entirely responsive will enable users to do this.

Ensuring LingoLearning is entirely responsive for users helps to achieve the main overarching aim, making this project successful by encouraging more students to use it on multiple devices. 

When developing the home page for LingoLearning, a problem was discovered with the header as shown below. 
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[bookmark: _Toc69589941][bookmark: _Toc69590052][bookmark: _Toc69738320]Figure 50: Software.

At the minute, the header didn’t have a background colour. So from here, research had to take place as bootstrap was included in this nav bar and wasn’t entirely sure how to change the background colour. After researching, the line of code ‘bg-white’ had to be included to change the background colour.
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[bookmark: _Toc69589942][bookmark: _Toc69590053][bookmark: _Toc69738321]Figure 51: Software.
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[bookmark: _Toc69589943][bookmark: _Toc69590054][bookmark: _Toc69738322]Figure 52: Software.

The screenshot above shows that the navbar was too short and the logo was appearing underneath it. To create a larger navbar and avoid this above problem, py-5 had to be included in the code.
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[bookmark: _Toc69589944][bookmark: _Toc69590055][bookmark: _Toc69738323]Figure 53: Software.

The above screenshot shows the simple header / navigation bar with the green background of the main page. The header really stands out in the white and makes it very easy for users to read and understand what LingoLearning offers. 

To keep the website easy to use and navigate through, it was decided to change the background colours of the links in the navbar when a user hovers over. When a user hovers over the link they can see exactly where they will be navigated to. The hover colour was chosen as green to keep the colour scheme consistent throughout. 
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[bookmark: _Toc69984005]4.2.2 Login and Sign up pages.


After developing the LingoLearning header, the login and sign up pages were created. The layout of both pages remain simple but effective, keeping the whole website easy to use. Each field on both pages include placeholders which tell the users exactly what information needs to be entered. Including placeholders into these pages minimise the risk of users entering incorrect information. 
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[bookmark: _Toc69589945][bookmark: _Toc69590056][bookmark: _Toc69738324]Figure 54: Software.
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[bookmark: _Toc69589946][bookmark: _Toc69590057][bookmark: _Toc69738325]Figure 55: Software.

On both the Login page and the Sign up page, there have been many security features included as explained in the previous design stages. Error messages are one of the main features on the sign up and login pages. The below screenshots show how the error messages are displayed to the user.
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[bookmark: _Toc69589947][bookmark: _Toc69590058][bookmark: _Toc69738326]Figure 56: Software.
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[bookmark: _Toc69589948][bookmark: _Toc69590059][bookmark: _Toc69738327]Figure 57: Software.

The above two screenshots show the error message displayed if the user doesn’t enter information in one or more of the fields.
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[bookmark: _Toc69589949][bookmark: _Toc69590060][bookmark: _Toc69738328]Figure 58: Software.
The above screenshot shows the error message that is displayed when a user enters incorrect login information.
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[bookmark: _Toc69589950][bookmark: _Toc69590061][bookmark: _Toc69738329]Figure 59: Software.

The above screenshot shows the error message that is displayed when a user tries to enter an email that isn’t in the correct format. 



Whilst developing the signup page and working on the error messages, it was decided to include another error message and another vital security feature. The additional error message that has been included is when a user tries to create a username that has already been previously registered with LingoLearning. This avoids any confusion when it comes to displaying a user’s progress points and personal information later on in the website.
The below screenshot shows the error messages that is displayed.
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[bookmark: _Toc69589951][bookmark: _Toc69590062][bookmark: _Toc69738330]Figure 60: Software.
 
The error message handlers have been accurately stored in the functions file (as explained above in chapter 4.1.9) and called in the signup action form. The functions which store the errors in the functions.actions page, slightly modify the page URL depending which error has occurred which then display an error message to the user. An example of this is shown below.
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[bookmark: _Toc69589952][bookmark: _Toc69590063][bookmark: _Toc69738331]Figure 61: Software.
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[bookmark: _Toc69589953][bookmark: _Toc69590064][bookmark: _Toc69738332]Figure 62: Software.
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[bookmark: _Toc69589954][bookmark: _Toc69590065][bookmark: _Toc69738333]Figure 63: Software.


The additional security feature that has been identified and included during this implementation stage is repeating and hashing the users’ passwords. Getting the users to repeat their passwords whilst making an account avoids any accidental errors in entering their password. If a user does happen to make an error whilst entering their password for the second time and the two do not match, the website will display an error message as shown below.
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[bookmark: _Toc69589955][bookmark: _Toc69590066][bookmark: _Toc69738334]Figure 64: Software.
The screenshot below shows what happens when a user types in their password. The password remains invisible and hashed maximising data security. Users will be able to create a password securely at any place without risking anyone seeing their password. Hashing the users’ password also saves it in the database as random letters and numbers, not letting anyone who has access to the LingoLearning database see any passwords. This maximises data security as no one will be able to see any passwords created. 

The screenshot below shows what the user sees when they type in their password to the sign up page. 
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[bookmark: _Toc69589956][bookmark: _Toc69590067][bookmark: _Toc69738335]Figure 65: Software.





















The screenshot below shows what is shown for users passwords in the LingoLearning database.
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[bookmark: _Toc69589957][bookmark: _Toc69590068][bookmark: _Toc69738336]Figure 66: LingoLearning userdetails table.


Below is a screenshot that shows the code section that hashes the users’ password.
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[bookmark: _Toc69589958][bookmark: _Toc69590069][bookmark: _Toc69738337]Figure 67: From the page functions.actions.php

At this stage, common security attacks that databases and websites are faced with were researched in detail. The most devastating attack technique that was found was SQL injections. SQL injection can give attackers access to personal information, alter website content and delete data or personal information. [63] Once researching into this attack, it was vital that LingoLearning needed something included to prevent the database or website being targeted. 

To prevent SQL injection, the bind_param() php feature has been incorporated storing the users personal information into pre prepared statements. As you can see from the screenshot below, the value S has been included into the code where a data type ‘string’ is expected. The 6 fields which will hold users’ information will be stored into the ‘ssssss’ prepared statement. 
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[bookmark: _Toc69589959][bookmark: _Toc69590070][bookmark: _Toc69738338]Figure 68: From the page functions.actions.php

Another beneficial feature that has been included during this stage, is only allowing users to view a reduced version of the header / navigation bar until they have logged in or created an account. LingoLearning offer many interesting aspects such as the ability to show and edit a profile page and see your progress, which is something that those without an account won’t need to do. Those users who have decided to visit LingoLearning without making an account will only be able to view the home page and the tasks page as shown below.

[image: ]
[bookmark: _Toc69589960][bookmark: _Toc69590071][bookmark: _Toc69738339]Figure 69: Software.

























The screenshot below shows the code that has been included to reduce the header if users aren’t logged in.
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[bookmark: _Toc69589961][bookmark: _Toc69590072][bookmark: _Toc69738340]Figure 70: Software.
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[bookmark: _Toc69589962][bookmark: _Toc69590073][bookmark: _Toc69738341]Figure 71: Software.

Creating a secure and concise login and sign-up page will help to achieve the overarching aim and third objective set at the beginning of this project. Keeping the student’s personal information extremely secure will gain their trust and provide them with an enjoyable and relaxed experience not worrying about any security threats. These features described above will all help to make LingoLearning successful as all users will be happy to create an account and start learning Welsh on this resource. 

The YouTube video that was used to help create the login and signup pages is referenced below. The YouTube video was referenced, and all information was changed to suit the needs of LingoLearning. [64]



[bookmark: _Toc69984006]4.2.3 Home page.

As previously shown in the software prototype, the design of the home page has remained very similar as it looked very simple and effective for users. The information on the home page has been displayed in a three-column layout to make it easier for young children to read and find relevant information. 
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[bookmark: _Toc69589963][bookmark: _Toc69590074][bookmark: _Toc69738342]Figure 72: Software.

Whilst keeping a consistent design, the home page slightly changes if a user has logged in or created an account as shown below. The user’s username is displayed onto the LingoLearning home page giving the website a welcoming and friendly feel to it. 
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[bookmark: _Toc69589964][bookmark: _Toc69590075][bookmark: _Toc69738343]Figure 73: Software.
Keeping the home page simple, consistent and easy to use will help to make LingoLearning as successful as possible, achieving the main aim and third objective set. Users’ experiences will be both positive and successful using LingoLearning if there isn’t a lot of information to confuse them or a busy and distracting layout.

























4.2.4 Profile page. 


The profile page of LingoLearning displays all of the users’ information where they are able to modify and check their personal details. Users are able to enter updated information into the input fields and press the button to modify the LingoLearning users’ table.

In order for the profile page to display the users’ personal information, it needs to gather the information from the userdetails database first. This was done using a function in the functions.actions page. An additional feature that has been included into this page is initially checking if a user is logged in before displaying any information and if they aren’t, immediately sending them back to the login screen. This was done using an IF statement as shown in the screenshot below. 
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[bookmark: _Toc69589965][bookmark: _Toc69590076][bookmark: _Toc69738344]Figure 74: Taken from the page Profile.php
As clearly shown above, this if statement also calls the function below to gather the required information. 


[bookmark: _Toc69589966][image: ]

[bookmark: _Toc69590077][bookmark: _Toc69738345]Figure 75: Software.

The screenshots below show the profile page display and the code behind editing the personal information. 
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[bookmark: _Toc69589967][bookmark: _Toc69590078][bookmark: _Toc69738346]Figure 76: Software.
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[bookmark: _Toc69589968][bookmark: _Toc69590079][bookmark: _Toc69738347]Figure 77: Software.
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[bookmark: _Toc69589969][bookmark: _Toc69590080][bookmark: _Toc69738348]Figure 78: From the page functions.actions.php

The profile page also uses the bind_param() and prepared statements to avoid any unwanted SQL injection. 

By completing the profile page for LingoLearning, allowing users to edit their personal information, helps to achieve the overall aim and third objective set. Users will be able to complete everything they would like to, making LingoLearning successful. 


[bookmark: _Toc69984007]4.2.5 Tasks pages.


While continually referring to the software prototype, the following tasks pages were created. Only the animals topic is shown as an example.
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[bookmark: _Toc69589970][bookmark: _Toc69590081][bookmark: _Toc69738349]Figure 79: Software.
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[bookmark: _Toc69589971][bookmark: _Toc69590082][bookmark: _Toc69738350]Figure 80: Software.

Once relevant research had been conducted into creating and uploading the teaching YouTube videos, they were embedded into the code in the required place. 
As mentioned above in chapter 4.1.5, Flashcards were to be included underneath the YouTube videos allowing users to take notes on aspects of each topic they are struggling with. For reference in completing these flashcards, a YouTube tutorial was used to find out the necessary aspects. 


The Flashcards feature on the tasks pages was created using Javascript. Similar to creating the separate functions.actions.php page to keep all relevant functions together, another functions.js page was created for these functions keeping all information together. 
The functions created in the functions,js page are called to open the flashcards, close the flashcards, save them and delete them.
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[bookmark: _Toc69589972][bookmark: _Toc69590083][bookmark: _Toc69738351]Figure 81: From the page functions.js
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[bookmark: _Toc69589973][bookmark: _Toc69590084][bookmark: _Toc69738352]Figure 82: From the page functions.js

When developing the tasks for the users to complete, one major problem was faced. The code below was initially used to create the tasks.
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[bookmark: _Toc69589974][bookmark: _Toc69590085][bookmark: _Toc69738353]Figure 83: Software.
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[bookmark: _Toc69589975][bookmark: _Toc69590086][bookmark: _Toc69738354]Figure 84: Software.

Which displayed on the screen like below.
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[bookmark: _Toc69738355]Figure 85: Software

However, this only displayed the question and image for the first animal with three answers hard coded in. It was decided by focus group that the most effective way of displaying the task questions and answers would be by randomly generating 2 incorrect answers from the translations table along with the correct one for the users to guess from. 
After spending time researching from multiple books and websites and speaking to university lecturers, the method of how the tasks would be generated was created. 

All of the relevant information from the translation’s tables are pushed into arrays and displayed on the website. The three answers for each question are randomly generated from the table and stored into arrays, changing the order for each question so that the correct answer isn’t always in the same place. This helps to make the tasks harder as users can’t rely on the correct answer being in the same place.
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[bookmark: _Toc69589976][bookmark: _Toc69590087][bookmark: _Toc69738356]Figure 86: From the page Animal1.php
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[bookmark: _Toc69589977][bookmark: _Toc69590088][bookmark: _Toc69738357]Figure 87: From the page Animal1.php
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[bookmark: _Toc69589978][bookmark: _Toc69590089][bookmark: _Toc69738358]Figure 88: From the page Animal1.php
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[bookmark: _Toc69589979][bookmark: _Toc69590090][bookmark: _Toc69738359]Figure 89: From the page Animal1.php
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[bookmark: _Toc69589980][bookmark: _Toc69590091][bookmark: _Toc69738360]Figure 90: From the page Animal1.php
[image: ]
[bookmark: _Toc69589981][bookmark: _Toc69590092][bookmark: _Toc69738361]Figure 91: From the page Animal1.php
Now, when a user answers a question, they are shown either a win or a loss message.
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[bookmark: _Toc69589983][bookmark: _Toc69590094][bookmark: _Toc69738363]Figure 93: Software.
All topic task pages give users the choice between two different tasks. The difference between these two tasks is that users have to guess the answer based on an image in task one and the English word in task two.


























The below screenshot shows the translations table for animals which is used for the animal’s tasks. 
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[bookmark: _Toc69589984][bookmark: _Toc69590095][bookmark: _Toc69738364]Figure 94: Translations_animals table

Unlike the profile page, users who aren’t logged in, are able to access and complete tasks in all four topics.

The tasks pages explained above help to achieve the overarching aim set at the beginning of this project to provide a successful educational website. Users are able complete all tasks on these pages to gain a good understanding of each topic before moving over to complete tests. These pages help to make LingoLearning successful as users are able to learn more information.

The YouTube video that was used to help create the login and sign up pages is referenced below. The YouTube video was referenced, and all information was changed to suit the needs of LingoLearning. [65]








4.2.6 Tests pages.
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[bookmark: _Toc69589985][bookmark: _Toc69590096][bookmark: _Toc69738365]Figure 95: Software.

As indicated above in the software prototype, the design of the main tests page is identical to the initial tasks page. This helps to keep the website consistent and easy to navigate through for the young target audience that has been set. 

Users are able to take multiple choice tests in any of the four main topics and are scored out of 10. These scores are recorded as ‘Progress points’, saved in the progress LingoLearning table and displayed to the users on the Progress page. Due to the fact that the progress is all recorded, users are unable to access and complete any tests before they have logged in or made an account. 

All four tests are based on what users will have previously learnt in the tasks section of LingoLearning keeping all information consistent. Users will be able to start at the tasks page and gradually work their way up to completing all four tests and track their progress. 

Once users have chosen the topic they would like to be tested on, they are taken to a page briefly explaining what will happen through the test.
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The above screenshot shows an example of what the test looks like once it’s started.







It was decided that the tests page would work slightly differently to the previous tasks page. On the tests page, all questions and possible answers shown are present in the database and then displayed onto the page. For the test’s aspect, the three possible answers are not randomly shown. 
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[image: ]
[bookmark: _Toc69589989][bookmark: _Toc69590100][bookmark: _Toc69738369]Figure 99: Answers_a table

The above screenshots show how the questions and answers are stored.
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[bookmark: _Toc69589991][bookmark: _Toc69590102][bookmark: _Toc69738371]Figure 101: From the page starttest.php
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[bookmark: _Toc69589992][bookmark: _Toc69590103][bookmark: _Toc69738372]Figure 102: From the page process.php
Although users don’t find out straight away if they’ve answered a question incorrectly or correctly, the final page of the tests show the users how many answers they got correct out of 10.
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[bookmark: _Toc69589993][bookmark: _Toc69590104][bookmark: _Toc69738373]Figure 103: Software.
This final score is then stored into the LingoLearning database to be displayed on the progress page.
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[bookmark: _Toc69589995][bookmark: _Toc69590106][bookmark: _Toc69738375]Figure 105: From the page functions.actions.php
The InsertProgress function is called from the functions.actions page to save the users score in the correct progress tables. 

The same function is used for all four topics with slight changes in the final test pages to store their score in the correct table. The example shown above is for saving the score in the animals progress table.

Allowing users to take tests to determine their understanding is vital for achieving the main aim and third objective set. The students’ experience will be made successful if they are able to challenge themselves and complete tests.










4.2.7 Progress page.



The progress page is displayed exactly like the software prototype shows in chapter 4.1.7. Before implementing this progress page, many problems were found in recording the progress from the previous pages. In order to solve these problems, many books, YouTube videos and articles were researched to find some possible solutions.

A major decision was made at this implementation stage to display both all history scores and the most recent score. This was an extremely beneficial aspect to include as it will help to motivate users to keep trying to improve their last score. Users will also be able to see how much they have learnt and progressed since completing their first test in each topic. 

The screenshot below shows the layout of the progress page.
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The users test progress is stored from the final test page into a progress table in the LingoLearning database. 
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[bookmark: _Toc69589997][bookmark: _Toc69590108][bookmark: _Toc69738377]Figure 107: Progress_animals table.

In the progress table, both the UsersID and the progress are stored so that only that one users progress scores are shown. 

In order to display the users progress, the progress and user ID had to be retrieved from the Progress table. This was done using another function from the functions.actions page.
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[bookmark: _Toc69589999][bookmark: _Toc69590110][bookmark: _Toc69738379]Figure 109: From the page functions.actions.php
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[bookmark: _Toc69590000][bookmark: _Toc69590111][bookmark: _Toc69738380]Figure 110: from the page functions.actions.php

The function above gets the UsersID, most recent progress score and all previous progress scores to display on the progress page when the function is called.
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[bookmark: _Toc69590001][bookmark: _Toc69590112][bookmark: _Toc69738381]Figure 111: From the progress.php page.

The screenshot above shows the code which displays the users’ username and progress score on the page.
Due to the fact that this progress page displays users scores that are stored in the LingoLearning database, only those who have logged in or created an account are able to view this page. 

Including this progress page into LingoLearning helps to create a successful website, motivating users to keep learning. This helps to achieve the overall aim and third objective set at the beginning of this project.



4.4 [bookmark: _Toc69984008] Implementation conclusion.


The implementation section of LingoLearning was extremely successful with the end software being very similar to the software prototype described in 4.1.7. During the implementation stage many challenges were faced and improvements were discovered as explained in the list below.


· Responsive layout – At the very beginning of the implementation stage, it was indicated that a responsive layout would be extremely beneficial as it would allow users to use any device to access LingoLearning. This was something that was not included in the initial prototypes and only identified at this late stage.
· Avoiding SQL injection – After researching possible security issues that both databases and websites are at risk of, it was decided that SQL injection must be avoided at all points of LingoLearning. This was something that was not included in the initial prototypes and only identified at this late stage.
· Displaying tasks – The author really struggled when it came to displaying the different answers and images from the database however after researching, this problem was solved.
· Displaying users progress history.


The above improvements were made during the implementation stage to make LingoLearning as accessible and successful as possible. 













5 [bookmark: _Toc69984009]Testing and analysis. 


At the end of the implementation stage, it was decided that LingoLearning would be tested by as many teachers as possible to build up an extensive review and list of future recommendations. The three teachers who were initially interviewed about their opinions of online learning will be included in the testing.

To see the tables of all testing results, look to the appendix 12.1.3.

It was decided that due to the current COVID-19 pandemic, the testing would need to be done online through ZOOM to ensure everything was kept COVID-safe. The testing took place in a zoom meeting, allowing the teachers to take control of the screen and navigate through the LingoLearning website making sure all aspects worked.
The testing took place with 5 teachers from 2 local Primary schools. 

All 5 teachers used the LingoLearning website and found that all of the main aspects tested worked as they were supposed to. This was an extremely beneficial finding.

Whilst testing the features, the teachers were also asked to give any suggestions for future improvement on the features themselves. 4 of the 5 teachers felt like all of the features worked as they should and there weren’t any improvements suggested. However, 2 of the teachers felt like there was some room for improvement in the features.

It was suggested that the input fields on the sign up page could be made more clear and easier to use as it could be quite confusing for children. This was a very beneficial finding as it is vital that LingoLearning is accessible for children of Primary school ages.
   
Currently, the sign up fields don’t have a label above the input fields and placeholders as shown below.
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[bookmark: _Toc69590002][bookmark: _Toc69590113][bookmark: _Toc69738382]Figure 112: Software.
Another suggestion that was given by a teacher was that there should be more instructions given to users when they are using the flashcards aspect. At present there are no instructions telling users how to open, close or display a flashcard which can be quite confusing for younger users. This suggestion was again very useful as it shows that some aspects are quite confusing and must be revisited.

A third improvement on the features was that the text size and button size should be made slightly larger making everything easier to read and understand for the chosen target audience. Websites that are made for children must be kept accessible for all and made easy to use, this is an extremely beneficial finding and something that should be considered in future development.

Alongside the improvements on the main features, the teachers were asked one by one if they felt they had any suggestions on the overall design and feel of the website.  

One teacher suggested at this point that there should be more colour and pictures included around the website to keep the display eye catching and interesting for young children. 

Another suggestion that was made based on the website design was that there should be more interaction and animation included to encourage children to learn. 

The final two questions that the teachers were asked were ‘What aspects of LingoLearning do you think are good?’ and ‘Would you use LingoLearning in your school?’. A lot of positive feedback was given at this point, highlighting the beneficial aspects included.

One piece of positive feedback that was given was that LingoLearning is extremely easy to navigate around. This was very beneficial to know as it is vital to ensure children will be able to use it and learn successfully. 

 One teacher said that it is beneficial to have included different ways to learn such as the YouTube videos, the flashcards and the tasks. Due to the fact that all children learn in different ways, the teacher suggested this would allow a wide range of children to be able to learn using LingoLearning. 

The three teachers who were interviewed at the beginning of this project, stated that they felt all improvements that were suggested at the beginning were successfully incorporated into the new design. This is extremely beneficial to know as it means the project meets with the initial aim that was set.











[bookmark: _Toc69984010]5.1 Testing conclusion.

The testing aspect of this project provided extremely positive feedback on all aspects of LingoLearning suggesting this project was a success. This feedback also provided suggested improvements that could be implemented in future projects. The feedback received shows that all suggested improvements that were suggested in the initial interview were implemented successfully, 

Finally, all 5 teachers stated that they would be happy to use LingoLearning in their classroom once the suggested improvements were incorporated. This was an extremely positive piece of feedback to receive as it suggests that LingoLearning fits the required criteria and has successfully achieved the main aim and objectives set. To see the software prototype for future implementation with the changes outlines above, look to appendix 12.1.4.



































6 [bookmark: _Toc69984011]Evaluation


Overall, this project accurately met with both the list of objectives and the overarching aim set. An online teaching resource has been developed and tested by teachers to indicate it has been a success. 

The first objective set was ‘To research the current popular language websites and applications available.’ This objective has been met as shown in Chapter 2. The literature review in Chapter 2 looked at similar applications and websites to LingoLearning and evaluated them to see what features each contained. The paper prototype list of requirements were established based on these findings to start working on objective 2. This objective was accurately met. 

Completing objective one showed that there is a need for websites like LingoLearning as there currently isn’t many online teaching resources that offer Welsh for children.

The second objective was ‘To evaluate the opinions of teachers who specialise in teaching using online teaching resources.’ This objective has also been met as explained in Chapter 4. The initial focus group of three teachers were interviewed and their opinions were compared and evaluated to create a prototype. At the end of this project, the same three teachers -along with others- were interviewed again to find out their opinions of the finished website. 

This objective has successfully been met and can be proven after hearing that the three teachers were happy that the suggested improvements were implemented in the final design.

The final objective was ‘To develop a successful teaching resource based on the research and findings in objectives one and two.’ This objective has also been achieved and can be proven after hearing from the 5 teachers who reviewed LingoLearning at the end of the project.

Completing these three objectives in turn have helped to achieve the overarching aim ‘To design and develop a successful language teaching application that is based on extensive research and findings.’ The three initial objectives have helped to build on the required background knowledge to understand the topic area in enough detail, to fully understand the opinions teachers have on online education and create a detailed website that incorporates the findings. The LingoLearning website contains a large amount of research and vital features that will help to provide a fun and engaging experience to students. 

Overall, this project did exactly what was expected however there were a few shocking findings while in the research process. One discovery being that children in different countries in the EU spent a considerably larger amount of time learning foreign languages in a classroom compared to Wales. From this finding, it is easy to see that straight away Wales are at a disadvantage compared to other countries in regard to learning languages.




7 [bookmark: _Toc69984012]Conclusions and future recommendations. 

Although this project met all expectations set and was an overall success, there are a few points that would be done differently if this project was to be completed again. It was suggested in the testing chapter that some aspects of the website should be looked into again and certain features improved. 

One of these improvements being that there should be more colour, pictures, interaction and animations included to engage and excite the children. Although more pictures and interaction was included at the implementation stage, it is extremely vital to incorporate new improvements into the latest version of LingoLearning. For future versions of LingoLearning, it has been decided that the home page lacks interaction and should include some more features. 

Another improvement that was suggested in the testing stage was to work on the accessibility of LingoLearning and look into bigger button size and font size. In order to be able to offer LingoLearning to all children in primary school, it is essential it is accessible. Accessibility is a topic area that hasn’t been investigated enough through this project, making this a possible research area for future work. It has been decided that in future versions of LingoLearning, larger buttons, font size and accessibility options will be included.

The final two improvements suggested at this point were to look at including instructions for the flashcards and labels on the sign up and login page to avoid confusion. After revisiting the completed flashcards and login/sign up pages, it has been decided that these areas were confusing and didn’t offer enough explanation. To improve these features in the future, the following changes will be made.

Signup page – Labels explaining what personal information the user needs to input.
Flashcards – A set of concise instructions explaining how to use the flashcards to be included above the flashcard option.

Alongside these improvements, there were three aspects that should have been investigated but could not be implemented due to the time constraints. One of these improvements were to include levels, making the website harder for different users who already had some understanding of Welsh and easier for those who don’t. Another recommendation was to make LingoLearning available to learn other languages as well as welsh so it isn’t so restricted to the one language. The final improvement is to randomise the test questions to make these harder for the user. 

Alongside the above future implementation improvements, more research can be done in a number of areas. The three striking places that should have been investigated more, is the most popular types of gamification websites include, the reasoning behind different countries spending more time learning foreign languages and how to motivate children to learn. Spending more time researching these possible areas will help to develop LingoLearning even more and possibly improve it further.

To conclude, this project covers all background research on the online education topic which has later been used to design and implement a successful online teaching resource. All required aspects to creating this project have been evaluated and compared efficiently to create the best project possible. Interviewing teachers has given this project an insight to how a classroom works, and the ways teachers like to teach which has massively benefited this project. This project has successfully met all aims and objectives that have been set and future work and research have been suggested to make further improvements.  








8 [bookmark: _Toc69984013]Reflection. 

This project has taught me so much and has helped me improve my confidence in using both PHP and MySQL. 

Before starting this project, I was not entirely confident in developing some of the advanced features I had planned. However, after researching and testing myself, I have been able to develop a project I am extremely happy and proud of. 

One area of LingoLearning that I was nervous about tackling was storing and displaying users most recent scores and their score history. Although this was challenging for me and required extensive research, I was able to do it exactly how I wanted it and style the page in an effective way. 

This project has also taught me so much about report writing, allowing me to identify the most effective research methods and which methodology works for particular projects. This is definitely a skill I will be confidently taking with me to potential future jobs.

This project has made me overall a more confident person, being confident in my coding and developing understanding. This project has taught me that I need to be open to all opportunities and keep working on my skills.

After completing LingoLearning and having grown so much as a developer, I think that if I was to begin the process again I would approach certain aspects in a slightly different way. If I was to complete it again, I would spend more time at the beginning researching aspects that I didn’t and the possible features I could have included. 

All the skills I have gained from completing this project will help me in my future work or projects. I have been able to work on aspects of my understanding that I hadn’t before which is something extremely positive and beneficial.
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Change to the login page – picture of an avatar and labels,
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Change to the sign up page – picture of an avatar and labels.
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Change to the profile page – more labels.
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Change to the tasks pages – more explanation for the flashcards.
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Change to the sign out page – picture of a smiley face.

[image: ]
2

image3.jpeg




image93.png
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187

themessage.innerBTML="<hl>Incorrect!! Try and guess again!</hl>";
}
if(win==1)
{
i++;
1f(i==15)//end of game

{

Lhemessage.innerHTML="Well done!! Try oul lLask 2 for some more animals!";

¥

else

{

themessage.innerHTML+="<a href='javascript:quiz (i) '>Next question...</a>"

}

</script>
=<?php

include "Footer.php":
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=<?
include "Header.php";
include "Conninfo.php";

//set Question number
Snumber = $ GET['n'];

//query for the question
Squery = "SELECT * FROM questions a WHERE QuestionID = S$number";

// Get the question
Sresult = mysqgli query($link, Squery) ;
Squestion = mysqgli fetch assoc($result);
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//Get choices
Squery = "SELECT * FROM answers a WHERE QuestionID = S$Snumber";
Schoices = mysqgli query($link, $Squery) ;
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w N = O

//Get total questions
Squery = "SELECT * FROM questions a";
Stotal questions = mysqgli num rows (mysqli query($link, $query));
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2>

NN
@ I

29

30 =<head>

31 <title>LingolLearning</title>
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34 <link rel="stylesheet" href="Styling/AnimalsTestl.
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36 </head>
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38 =<body>
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40 <br><br>

41 <div class="content">
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</head>
a<body>
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=<div class="content">

<l-- The line of code below displays which question the user is on out of the total amount of questions --
<div class="current">Question <?php echo $number;?> of <?php echo $total questions; ?></div>
- The line of code below displays the question -->
<p class="question"><?php echo $question['Question'];?></p>
<form method="POST" action="process.php">
<ul class

<2php while ($row= rry:qm _fetch_assoc ($choices)) { 2>

<li class="test"><input type="radio" name="choice" value="<?php echo $row['AnswerID'];?>"><?php echo $row|
'Content'];?2></1i>
<?php } 2>

</ul>
<input type="hidden" name="number" value="<?php echo $number; ?>">
<input type="submit" name="submit" value="Submit">

</form>

</div>
</body>
=<2php
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f—

=if($ POST) {
//we need the total number of questions in this file too
Squery = "SELECT * FROM questions a";
Stotal questions = mysqgli num rows (mysqli query($link, $query));

//We also need to capture the question number from where the form was submitted
Snumber = $ POST['number'];
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// The next question number
Snext = Snumber+1;
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//detetmine the correct choice for the current question

Squery ="SELECT * FROM answers a WHERE QuestionID = S$Snumber AND IsCorrect = 1";
Sresult = mysqgli query($link, Squery) ;

Srow = mysqli fetch assoc($result);
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//Increasing the score if they get an answer correct
if (Sselected choice == $correctchoice) ({
$ SESSION['score']++;
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}
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//After this, go to the next question or the final score page.
if (Snumber == S$total questions) {
header ("LOCATION: final.php");
lelse{
header ("LOCATION: starttest.php?n=". $next);
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include "Footer.php

PHP Hypertext Preprocessor file length : 1,222 lines: Ln:24 Col:23 Pos:600 Windows (CR LF)  UTF-8

14:43
£ Type here to search @ e o3 s 11/04/2021 )

>
~





image105.png
@ Menu X i localhost/ MySQL / lingoleamin: X | + o - X

& 5> G O localhost/finalnphp %t *» @

Home Profile Tasks Tests Progress Logout

Your result

Congratulations you have completed this test.
Your score is 10
Copyright @ LingoLearning 2021

LingoLearningd@gmail.com

£ Type here to search




image106.png
final.php

s<head>
<title>LingoLearning</title>

<l-— my €88 ——>
<link rel="stylesheet” href="Styling/AnimalsTestl.

</head>
5 s<body>
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<h2>Your result</h2>
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$sgl = "SELECT Progress FROM ";
$sql .= "progress_";

$sql $progressName."

$sql .= "WHERE UserID =

$stmt mysqgli_stmt_init($link);

if (!mysqli stmt prepare($stmt, $sql)) {
header ("location: Home.php?error=stmtfailed");
exit ();

#Storing the progress and the users ID
mysgli_stmt _bind param($stmt, "i", SuserID);
mysgli_stmt_execute ($stmt) ;
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Question Work? Any improvements?
Does the sign up page work? Yes
Does the login work with the Yes
account you just made?
If you enter incorrect details, Yes
does an error message
appear?
Does your username appear Yes
on the home page?
Do all your details appear on Yes
the profile page?
Can you edit your details on Yes The writing that is in the
this page? placeholders could be moved
above to avoid any confusion.
Does the tasks page tell you if | Yes
you get an answer wrong?
Does the flashcards work? Yes There are no instructions for
the flashcards which makes it
very difficult for young
children to use.
Does the YouTube video play? | Yes
Does the testing page work if Yes The choices should be made
you get some answers wrong? bigger and clearer
Does the testing page work if Yes
you get all answers right? v
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Does the progress page show Yes
you your progress points?
Does the logout work? Yes
Go back to the home page can | Yes
you see the full header?
Can you navigate to the profile | Yes
page or progress page without
being logged in?
Outof 10-8
Do you have any improvements?
No, | like the following aspects of the website.
- The column layout
- Good visuals —images youtube video
- Easytouse
Would you use it in your classroom?
I would use it in my classroom if the comments were included.
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Testing — Teacher 2.
Question Work? Any improvements?
Does the sign up page work? Yes
Does the login work with the Yes
account you just made?
If you enter incorrect details, Yes
does an error message
appear?
Does your username appear Yes
on the home page?
Do all your details appear on Yes
the profile page?
Can you edit your details on Yes
this page?
Does the tasks page tell you if | Yes
you get an answer wrong?
Does the flashcards work? Yes Explanation added on how to
use the flashcards would be
beneficial to make sure all
students understand how to
use them
Does the YouTube video play? | Yes
Does the testing page work if Yes
you get some answers wrong?
Does the testing page work if Yes Font size of questions could be
you get all answers right? bigger for your targeted
audience v
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Does the progress page show Yes Could be more readable for [a]
you your progress points? young children but otherwise
good

Does the logout work? Yes
Go back to the home page can | Yes
you see the full header?
Can you navigate to the profile | Yes
page or progress page without
being logged in?

Out of 10-10
Do you have any improvements?

- Font size re questions for younger audience
- Flashcards — more information needed to use them

I like
- Fontis big enough and clear enough — sign up page and home page
- Tasks —1like the fact you cannot move onto another question until you get the right answer
- Colourful, eye catching for targeted audience
- Vocal videos are clear and precise
- | would use this in my classroom
v
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Testing — Teacher 3.
Question Work? Any improvements?
Does the sign up page work? Yes
Does the login work with the Yes
account you just made?
If you enter incorrect details, Yes
does an error message
appear?
Does your username appear Yes
on the home page?
Do all your details appear on Yes
the profile page?
Can you edit your details on Yes
this page?
Does the tasks page tell you if | Yes
you get an answer wrong?
Does the flashcards work? Yes
Does the YouTube video play? | Yes
Does the testing page work if Yes
you get some answers wrong?
Does the testing page work if Yes
you get all answers right?
Does the progress page show Yes
you your progress points?
Does the logout work? Yes v
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you your progress points?
Does the logout work? Yes
Go back to the home page can | Yes
you see the full header?
Can you navigate to the profile | Yes
page or progress page without
being logged in?

Out of 10-10

Do you have any improvements?

No | don’t, I’'m extremely happy with everything on the website.
I like

- How simple and easy to use it is.
- |like the features included, very motivating for young students.

Would you use LingoLearning in your classroom?

- Yesl!
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Testing —teacher 4.|
Question Work? Any improvements?
Does the sign up page work? Yes
Does the login work with the Yes
account you just made?
If you enter incorrect details, Yes
does an error message
appear?
Does your username appear Yes
on the home page?
Do all your details appear on Yes
the profile page?
Can you edit your details on Yes
this page?
Does the tasks page tell you if | Yes
you get an answer wrong?
Does the flashcards work? Yes
Does the YouTube video play? | Yes
Does the testing page work if Yes
you get some answers wrong?
Does the testing page work if Yes
you get all answers right?
Does the progress page show Yes
you your progress points?
Does the logout work? Yes
Go back to the home page can | Yes
you see the full header? -
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Go back to the home page can | Yes [a]
you see the full header?
Can you navigate to the profile | Yes
page or progress page without
being logged in?
Out of 10-10
Do you have any improvements?
- No
I like
- Simple and easy to use for the pupils
- Colourful — eyecatching for the young studentsl
Would you use it in your classroom?
- Yes if the improvements above were included
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Testing — Teacher 5| -
Question Work? Any improvements?

Does the sign up page work? Yes

Does the login work with the Yes

account you just made?

If you enter incorrect details, Yes

does an error message

appear?

Does your username appear Yes

on the home page?

Do all your details appear on Yes

the profile page?

Can you edit your details on Yes

this page?

Does the tasks page tell you if | Yes

you get an answer wrong?

Does the flashcards work? Yes

Does the YouTube video play? | Yes

Does the testing page work if Yes

you get some answers wrong?

Does the testing page work if Yes

you get all answers right?

Does the progress page show Yes

you your progress points?

Does the logout work? Yes

Go back to the home page can | Yes

you see the full header? -
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x

Does the logout work? Yes -
Go back to the home page can | Yes
you see the full header?
Can you navigate to the profile | Yes
page or progress page without
being logged in?

Out of 10-10
Do you have any improvements?

- More colour in certain places
- More pictures
- Animations

What do you like?

- Simple for kids to use

- Easyto navigate
Would you use it in your classroom?

- Yes
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LueEsSuuis- The storyboard is all in English but there will be translations on each page too. Progress page. T
- This page will display all of the topics taught on this website along with pie charts showing
Landing page. the amount of right and wrong answers for each.
What’s your opinion on online |earning resources for |earning welsh? - This is the first page a user will arrive to when searching for the website. - Users will also be able to retry a certain topic by clicking onto the retry button.

- I have included the same colour scheme throughout the website.

- Once the user clicks onto the login button it will take them to the login page. Logout page.

- This page will show the user the logout message.
Do you currently use any online resources for teaching welsh in your Login page. - The user will be able to log in again by clicking onto the login button which will take them to
lessons? (examples, websites or apps) - The. login page has 2 text boxes for the user to enter their username and password and click the login page.
login to take them to the home page.
- The database will check if the username and password is correct or not, the user has 5 times
to get their details correct.

(examples, websites or apps)

If so, what online resources do you use?

- Thesi utton will take the user to the sign up page to create a new account.
If not Why? he signup b Il take th h
, g
) . . ) . Sign up page.
What benefits do you think online teaChmg resources bnng to - The signup page has a lot of text boxes for the user to enter their details in which will all be
learning in primary school? saved into the database.
- There is also a difficulty level option which will then change the whole website content
What do you think is necessary to include in an online teaching depending on the difficulty chosen by the user. (I have done the whole storyboard for a

beginner level, everything will also be translated on the website).
- The create account button will take the user to the home page and all details will be saved
to the database.

application to make it successful?

Do you think there are any negative points to online learning?
Home page.
- The home page has a box at the top with 1 optional daily challenge for the users to do where
they can win extra points.

1 have also sent you a design of the website | am going to create for - The home page also has a small graph showing the top 3 users of the app.
Iearning Welsh - Atthe side of the page, there is a large text box showing the top 50 users of the app.
Profile page.

What do you think of the storyboard?

- The profile page will show the user all.of their personal details with an option at the top of
the page to choose an avatar option from a list.

- Users can also change their difficulty level once they feel confident with the level they’re on.

- The edit button allows users to update their details.

How do you think I could improve my design?

Daily tasks page.
Below | have described the StOfybOGfd. - The tasks page will show the user their task in the middle of the screen for example, “What

does the sentence below translate to” with options underneath it.

- All questions will be displayed differently getting the users to do different things so they
don’t get bored.

- There are options below to go to the next question, previous question and to hear the
question and answers.

- The amount of tasks / questions displayed each day will depend on their difficulty level.

Tests page.
- If users want to do more work after their daily tasks, they can choose a topic from this page
to complete some more questions / tasks and click onto the take test button.
- These tests will be displayed the same as the daily tasks page.
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Questions. Progress page.

The storyboard is all in English but there will be translations on each page too.
- This page will display all of the topics taught on this website along with pie charts showing

Landing page. the amount of right and wrong answers for each.
What’s your opinion on online |earning resources for |earning welsh? - This is the first page a user will arrive to when searching for the website. - Users will also be able to retry a certain topic by clicking onto the retry button.
- I have included the same colour scheme throughout the website.

(examples, websites or apps) - Once the user clicks onto the login button it will take them to the login page.

Logout page.
- This page will show the user the logout message.
Do you currently use any online resources for teaching welsh in your Login page. - The user will be able to log in again by clicking onto the login button which will take them to
- The login page has 2 text boxes for the user to enter their username and password and click the login page.
login to take them to the home page.
- The database will check if the username and password is correct or not, the user has 5 times

to get their details correct.

lessons? (examples, websites or apps)

If so, what online resources do you use?

If not Why? - The signup button will take the user to the sign up page to create a new account.
" g
. . . . . Sign up page.
What benefits do you think online teaChmg resources bnng to - The signup page has a lot of text boxes for the user to enter their details in which will all be
learning in primary school? saved into the database.
- There is also a difficulty level option which will then change the whole website content
What do you think is necessary to include in an online teaching depending on the difficulty chosen by thl user. (I have done the whole storyboard for a

beginner level, everything will also be translated on the website).
- The create account button will take the user to the home page and all details will be saved
to the database.

application to make it successful?

Do you think there are any negative points to online learning?
Home page.
- The home page has a box at the top with 1 optional daily challenge for the users to do where
they can win extra points.

1 have also sent you a design of the website | am going to create for - The home page also has a small graph showing the top 3 users of the app.
Iearning Welsh - Atthe side of the page, there is a large text box showing the top 50 users of the app.
Profile page.

What do you think of the storyboard?

- The profile page will show the user all.of their personal details with an option at the top of
the page to choose an avatar option from a list.

- Users can also change their difficulty level once they feel confident with the level they’re on.

- The edit button allows users to update their details.

How do you think I could improve my design?

Daily tasks page.
Below | have described the StOfybOGfd. - The tasks page will show the user their task in the middle of the screen for example, “What
does the sentence below translate to” with options underneath it.
- All questions will be displayed differently getting the users to do different things so they
don’t get bored.
- There are options below to go to the next question, previous question and to hear the
question and answers. v
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Questions. Teacher 1. Teacher 2. Teacher 3.

1 1 think online applications | Online resources can be I think online applications
are very useful, they give very useful if they are have both negative and
new ideas to use in the done well with the positive points but overall
classroom and provide correct aspects. However, | | find them beneficial for
good listening tasks. they can distract people. | students.

2 Yes, | use an educational No I don’t use any | don’t use many however
website as they have good | applications in my | do use some applications
reading and listening classroom yet. | want to with listening tasks and
material that | can use in but I haven’t found one | | educational games to
my classes. Educational find suitable yet. check their understanding
games are also good! of a lesson I've taught.

3 They make the lessons | haven't bene able to These applications help to
livelier and engaging for find an application yet check the students
the pupils. It also gives that is well enough suited | understanding on topics
variety to the pupils so to my lessons. | want an I’'ve taught which is
they aren’t doing the same | application that is extremely beneficial.
thing every lesson. engaging but effective.

4 Games / interactive It is essential to include Educational games with a
content, engaging display pictures, interactive large amount of
and a layout that is easy to | content and educational interactive content. A
navigate and understand. games. clear display is also

important.

5 Some teachers struggle Some applications can be | Some applications contain
with technology. made with too many too much gamification
Technology problems games and not enough which distracts the
could occur such as bad educational aspects. students rather than
wifi. engaging them.

6 The storyboard has good | am very impressed with | | can’t wait to see how the
content and will motivate | the storyboard as it application turns out as it
users to use the app and contains a lot of looks really engaging and
learn Welsh. It has a bright | educational and contains a good amount of
and suitable colour motivational aspects. educational content and
scheme which helps to gamification.
engage pupils. It also looks
easy to navigate through
with clear instructions.

7 Could include more Could include more Include more Welsh onto
pictures. pictures and more welsh | the storyboard.

on the storyboard.
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As a student,
| want to remain both motivated and engaged when using this application,
So that | can develop my understanding of the Welsh language.
As a student,
| want to be offered a variety of different ways to learn,
So | can see which way works best for me.
As a student,
| want there to be some sort of gamification included,
So that | remain motivated and interested.
As a student,
| want there to be places in the website that are harder than others,
O v
Page 1of 1 170 words D;(' :D: Focus @ - | + 103%

16:46
H £ Type here to search i 04/04/2021 ot




image26.png
AutoSave L v Document1 - Word

Lowri Jones
File Home Insert Draw Design Layout References Mailings Review View Help 12 Share L1 Comments
X o - v -— 1— = — — A pFInd o
ﬁ‘] I Calibri Body) v/11 ~ AT A" Aav A == viz v o =32 2] € AaBbCcDd AaBbCcDd AgBbCc AaBbCcD | & Replace \,J
C
Paste 2 = == ; ; — Dictate Editor
§ @ B I U-+a X, X A . ﬁ o A o === |!=. f Normal | TNo Spac... Heading1 Heading2 |3 % Select v
Clipboard N Font N Paragraph N Styles N Editing Voice Sensitivity Editor A
As a student,
| want there to be places in the website that are harder than others,
So that | can challenge myself and work harder.
As a student,
| want there to be multiple topics to learn in Welsh,
So that | can develop my knowledge in all areas of the language.
As a student,
| want the display to be fun and exciting,
So that | am interested throughout.
As a student,
| want to be taught similar things to what | am taught in school,
So that | am_able to practise suitable things for class.
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a =l all B K ; =
Profile.php
=<? include "Conninfo.php";
include "Header.php";
include "functions.actions.php"?>

=<head>
<title>LingoLearning</title>

O © N o0 b W N

Ll== my CS§ ==>
<link rel="stylesheet" href="Styling/Tasks.css">

=
=)

= P
N P

</head>

=<body>

= <?php
if (isset ($_SESSION["uname"]))
{

N
<~ o U W

$row = GatherProfileData($link, $ SESSION["uname"]);
7>
<div class="text-center"><hl>Profile Information</hl></div>
<div id="profile-<?php echo $ SESSION["uname"]; ?2>">
<form class="form-group text-center" action="edit-profile.php" method="POST">
<input type="hidden" name="uname" value="<?php echo $ SESSION['uname'];?>"/>
<label>First Name: <input class="form-control" type="text" name="fname" placeholder="<?php echo S$row[0]; ?2>"/></label><br/>
<label>Last Name: <input class="form-control" type="text" name="lname" placeholder="<?php echo S$row[l]; ?2>"/></label><br/>
<label>Date of Birth: <input class="form-control" type="text" name="dob" placeholder="<?php echo Srow[2]; ?>"/></label><br/>
<label>Email: <input class="form-control" type="email" name="email" placeholder="<?php echo $row[3]?2>"/></label><br/><br/>
<input type="submit">
</form>
</div>
<?php
}
Elise

{

= P
© ®

W W W w wdNDDNDNDDNDDNDNDNDDNDDNDN
O R SR = (e Rc RN Be) I @ B =S OV G i )

header ("location: loging.php"):;
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a ‘ =l = il S =

functions.actions.php ‘

$ SESSION["UserID"] = SusernameExists["UserID"];
$ SESSION["UserName"] = SusernameExists["uname"];
header ("location: home.php");

function GatherProfileData ($1link, Suname)

e {

$Ssgql = "SELECT FirstName, LastName, DOB, EmailAdress FROM userdetails WHERE UserName = 2";

$stmt = mysgli stmt init($link);
#fmaking it more secure by using prepared statements like the above.
#checking if the sgl fails
if (!mysgli stmt prepare(Sstmt, $sqgl)) {
header ("location: Profile.php?error=stmtfailed");
exit () ;

mysgli stmt bind param(Sstmt, "s", Suname);
mysgli stmt execute($stmt);

$resultsData = mysgli stmt get result($stmt);
mysgli stmt close(Sstmt);

$row = SresultsData->fetch array():;

return S$Srow;

sefunction EditProfile($link, S$profileinfo) {
Sqry = "";
Susername = Sprofileinfo["uname"];
Sfname = S$profileinfo["fname"];
Slname = S$profileinfo["lname"];

PHP Hypertext Preprocessor file length : 9,447 lines : 452 Ln:199 Col:1 Pos:4,115 Windows (CR LF)  UTF-8
16:15
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a ‘ =l = il S : =

edit-profile.php
=<?php

include "Conninfo.php";
include "Header.php";
include "functions.actions.php";

EditProfile($link, $ POST);

7>
=<head>
<title>LingoLearning</title>

Ll== my CS§ ==>

<link rel="stylesheet" href="Styling/Homel.css">
</head>
<br><br><br>
=<body>

<p>Changes made. Redirecting back to your <a href="Profile.php">Profile</a></p>

</body>

=<?php
include "Footer.php";
header ("refresh:2s;url:Profile.php") ;

2>

PHP Hypertext Preprocessor file length : 441 lines: 23 Ln:23 Col:3 Pos:442 Windows (CR LF)  UTF-8
16:09
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}

: =l = ' r -}

functions.actions.php ‘

$resultsData = mysgli stmt get result($stmt);
mysgli stmt close(Sstmt);

$row = SresultsData->fetch array():;

return S$Srow;

sefunction EditProfile($link, S$profileinfo) {

}

$qry = Wlg

Susername = S$profileinfo["uname"];
p

Sfname = S$profileinfo["fname"];
p

Slname = S$profileinfo["lname"];

Sdob = S$Sprofileinfo["dob"];

Semail = S$profileinfo["email"];

if ($fname)
if ($lname) S$Sqry .=
if ($Sdob) $qry
if (Semail) S$Sqry .=

$qry

$qry = substr ($qry,

Ssqgl =

.= "DOI

0,

B =

.= "FirstName =
LastName =
l".$dob."l, "’.
EmailAdress =

-2);

"UPDATE userdetails SI

'"_ Sfname."', ";

'" . Slname."', ";

" Semail."',

LI
’

ET Sqgry WHERE

$results = mysqgli query($link, $sql);

function GetUserID($1link, Suname)

e {

$sgl = "SELECT UserID FROM userdetails WHERE

$stmt = mysgli stmt init($link);

PHP Hypertext Preprocessor file

£ Type here to search

UserNam

= 'Susernam

length : 9,447
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UserName = ? LIMIT 1";

lines : 452
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a ‘|_:'] : if g % : = | |

flashcards.js

const mainContainer = document.getElementsByClassName ("main-container™) [0];
const container?2 document.getElementsByClassName ("container-2") [0];
const container3 document.getElementsByClassName ("container-3") [0];

=function showContainer2 () {
container2.style.display = "block";

@ J o U b w DN

\¢]

}
10 =function hideContainer2 () {
11 container2.style.display="none";
iz B
13 sfunction saveFlashcard/() {
14 const question= document.getElementById ("question™) .value;
15 const answer= document.getElementById ("answer") .value;
16
17 var node0 = document.createElement ("div") ;
18 var nodel document.createElement ("h2") ;
19 var node?2 document.createElement ("h2") ;
20
21 nodel.innerHTML = question;
22 node2.innerHTML = answer;
23
24 node2.style.display= "none";
25 node2.style.color = "red";
26
27 node0.appendChild (nodel) ;
28 node0.appendChild (node?2) ;
29
30 node0.addEventListener ("click"™, function () {
31
32 =
JavaScript file length : 1,380 lines: 52 Ln:22 Col:30 Pos: 701 Windows (CR LF)  UTF-8

. 16:36 c
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File Edit Plugins

flashcards js

node0.addEventListener ("click", funcbtion(){

if (node2.style.display "none") {
node2.style.display "block";
}
else {
node2.style.display ="none";
¥

B
nodel.addEventListener ("dblclick", function(){

node0 . remove ()

H)

node0.setAttribute ("style", "background:white; width:30%; padding:20px; border:lpx solid red;
margin:10px; overflow:hidden;")

container3.insertAdjacentElement ("beforeend", node0)

document.getElementByld ("gquestion") .value="";
document.getElementByld ("answer™) .value="

lengtl
1637
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B PlacesTask php 3 B AnimalsTask.php 3 B Places2.php £3 B Places1.php £3 [ Tasks.php £3 [=] Animals1.php E3 | NumbersTask php £3 [ ColoursTask.php £3 [ ColoursTask.css 3 [ Tasks.css 3 [ Colours1.php £3 «

1 T<? include "Conninfo2.php"; A
include "Header.php";?>

a<head>
<title>LingoLearning</title>

<!-— my CSS -->
<link rel="stylesheet" href="Styling/animalstask.css">

o<script type="text/javascript">
function checkquiz()

o
answer=document.getElementById("ci") ;
themessage=document.getElementById("message") ;

if(answer.checked)

18 = {

19 themessage.innerHTML="<hl class='win'>Win!!!!</h1>";
20 }

21 else

22 © {

23 themessage.innerHTMIL="<hl>Sorry bad luck</hl>";

24 }

25
26 1}
27 (</script>
28 '</head>
29
30 =<body>
31
32 <br><br>

33 £<div class="content">

34 <hl>Animals</hl1>
35 <br>

36 1 <?php

37

2
3
4
5
6
-
8
9
10
1
2
3
4
5
6
-
8

An ~ LI B

PHP Hypertext Preprocessor file length : 1,395 lines: 80 Ln:61 Col:1 Pos: 1,200 Windows (CRLF)  UTF-8 INS
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=

F<div class="content">

<hl>Animals</hl>
<br>
= <?php
function show_records($;ink)
= {
$q = 'SELECT * FROM animals WHERE Animal ID = 1';
$r = mysqli_query(Slink, $q);
if (Sr)
= {
while ($row = mysqli fetch_array($r, MYSQLI ASSOC))
= {
echo '<br>'. Srow['English'];
>
<br>
<img src="<?echo S$row['Image'];?>">
<br>
= <form action="javascript:checkquiz()">

What is the above animal called in Welsh?

<br><br>

<input type="radio" name="dog" id="cath" CHECKED>Cath<br>
<input type="radio" name="dog" id="ci">Ci<br>

<input type="radio" name="dog" id="crwban">Crwban<br><br>
<div id="message"></div><br>

<input type="submit" value="Submit">
+</form>

] <?

}
}

- Y PR | - - sAa PR A

PHP Hypertext Preprocessor file
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length

21,395

lines : 80

Ln: 61

Col:1

Pos : 1,200
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a ‘ =l 2 & il S :‘

Animals1.php

E<script>

animalswelsh=new Array();
animalsenglish=new Array();
images=new Array();

i=0g

</script>

E<?include "Conninfo2.php";

include "Header.php";

show records ($1link) ;2>

<?function show records ($link)

{

below code selects all infromation from the table animals
'SELECT * FROM animals';

W O o0 s WN RFEF O WIS WN

N
o

below code links the above to the conninfo file
mysqgli query($link, $q);

N
=

NN
w N

N
=

()

NN
~N o »
n

while (Srow = mysqli fetch array($r, MYSQLI ASSOC))
{?> N N N
<script>
//move php results into Javascript arrays here
animalswelsh.push ('<?echo $row['Welsh'];?>")
animalsenglish.push ('<?echo S$row['English'];?>")
images.push ('<?echo $row['TImage'];?>")
</script>
<?  }

BB W W W W W wWwWwWwww NN
N B O VW ® J o0 Uk WNhRFE O v o®
n

PHP Hypertext Preprocessor file length : 4,468 lines: 187 Ln:174 Col:13 Pos:4,319 Windows (CR LF) UTF-8
17:02
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Animals1.php

=<head>
<title>LingolLearning</title>

<link rel="stylesheet" href="Styling/animalstaskl

<br><br>
B<div class="content">
<hl1>Animals</h1>
<br>

</head>
=<body>

<!—— the code below displays the questions and answers

e<form action="javascript:checkquiz()">

<div id="theanimal">...</div>

What is the above animal called in Welsh?

<br><br>

<input type="radio" name="quizq" id="answerl" value="" CHECKED><div id="al"></div><br>

<input type="radio" name="quizqg" id="answer2" value=""><div id="a2"></div><br>

<input type="radio" name="quizq" id="answer3" value=""><div id="a3"></div><br><br>
<div id="message"></div><br>

<input type="submit" wvalue="Submit">

</form>

</div>
</body>

e<script>
function quiz (i)
= {
PHP Hypertext Preprocessor file length : 4,468 lines: 187 Ln:174 Col:13 Pos:4,319 Windows (CR LF) UTF-8
17:02
09/04/2021 (8
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Animals1.php

function quiz (i)
= {

themessage=document.getElementById ("message™)

themessage.innerHTML=""//reset from the previous question
currentanimal=document.getElementById("theanimal™)

theal=document.getElementById("al")

thea2=document.getElementById("a2")

thea3=document.getElementById("a3")

thevall=document.getElementById ("answerl")

thevall.checked=false

theval2=document.getElementById ("answer2")

theval2.checked=false

theval3=document.getElementById ("answer3")

theval3.checked=false

currentanimal.innerHTML = animalsenglish[i] // Show English animal text on screen eg Dog, Cat, Horse etc
currentanimal . innerHTML = "<br><img src='"+images[i]+"'>"//show image of Dog, Cat, Horse etc
currentg=new Array ()

randl=i; rand2=i;

while (randl==1i)

= {

randl=Math.floor (Math.random () *15) //The amount of animals that I have in my database

}

while (rand2==i || rand2==randl)
= {
rand2=Math. floor (Math.random () *15) //The amount of animals that I have in my database
}

Math.floor (Math.random () *15+1) //The amount of animals that T have in my database
currentq.push (animalswelsh[i])//Storing the correct answer

currentq.push (animalswelsh[randl])//Creating a random answer from the array
currentq.push (animalswelsh[rand2])//Creating a random answer from the array

r2=1;

r3=1;

ri=Math.floor (Math.random() *3) //shuffles the answer so theyre not in the same order everytim

while (rl==r2)
={

r2=Math.floor (Math.random () *3)
}

while (r3==r2 || r3==rl)

={

r3=Math.floor (Math.random () *3)
}

PHP Hypertext Preprocessor file length : 4,468 lines: 187 Ln:174 Col:13 Pos:4,319 Windows (CR LF) UTF-8
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while (rl==r2) E—
IEZ Math.floor (Math.random() *3)

v)/hile (r3——=r2 || r3--rl)

.Lﬁ—MaLn .[loor (Malh.random() *3)

}

theal.innerHTML=currentqg[rl] //This
thea2.innerHTML=currentqg[r2]
thea3.innerHIML=currentq[r3]

code writes text next to the radio buttons

if (currentg[rl]l==animalswelsh[i]) {thevall.value=1}else{thevall.value=0}//set value (1) to indicate
it's correct answer

if (currentq[r2]
if (currentq[r3]

animalswelsh[i]) {theval2.value=1l}else{theval2.value=0}
=animalswelsh[i]) {theval3.value=l}else{theval3.value=0}

}

</script>
s<script>
quiz(i);
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function checkquiz ()
g ¢

al=document.getElementById ("answerl");
a2-document.getElementById ("answer2");
a3-document.getElementById ("answer3");
Lhemessage=documenl.gelElemenlById ("message") ;
win=0
if(al.value==1 && al.checked)
{
themessage.innerHTML="<hl class='win'>YAY!! You have guessed correctly</h1>";
win=1

}

else if (a2.value==1 && a2.checked)
{

themessage.innerHTML="<h1 class="'win'>YAY!! You have guessed correctly</h1>";
win=1|

}
else if (a3.value==1 && a3.checked
{
themessage.innerATML="<hl class='win'>YAY!! You have guessed correctly</hl>";
win=1
}

else
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