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This dissertation is a collection of work done of the process of researching, designing and then developing and implementing a Programming Educational tool that will teach people the basic of a programme language. The research was done around the question of the use of educational software to teach programming in the FE sector which gave a good starting point. To get a good understanding of what was already out there in terms of existing tools, teaching methods, student style and also potential platforms and languages that the application could be made on using a literature review as the method. The literature review provides much needed information about all the topic spoken about above, this whole process was aided by the chosen research methods of Phenomenology, Inductive approach, Case study style, Time horizon and also the use of secondary data. Extreme programming was used in the designing and developing of the application, this methodology was extremely helpful in getting the project done in time and also to a good standard. One of the main good points of extreme programming is that you do it fast but do not sacrifice quality because of the robust feedback loop that it implements in the development phase.  The basic requirements of the application is to teach someone a set of basic functions in visual basic which will get them started off with the language and help them develop their skills further by giving them an idea of how other applications will work.
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This dissertation concerns the research conducted with developing software to teach basic programming to people so they can understand the basic functions and syntax of Visual Basic.

A literature review will find out necessary knowledge about topics such as the best ways that students learn and also different types of teaching methods and how they can be used which helped find out the best way to design the application to accommodate all types of learners. Research will also take place about current student learning tools to find out what similar applications already exist and what they do well and how they are lacking so new and innovative functionality could be implemented in the project application to give it something that other application did not have. 

The main aim of the software will be to give the user a good basic understanding of how a programming language works in terms of functions but also in how it is written so after they have completed it they could then go on to look at different applications and know how they would be written and implemented so they can then learn better and improve their own skills by giving them a base level understanding of how to language works.

The objectives of the project will be to teach a user the basic about a language, teach the users how to add code events to a button and also teach them how to properly construct IF/THEN/ELSE statements that can be used to manage what happens after an event happens. Storing and manipulate variables will also be in the application so that users will know how they can best utilize variables to make powerful applications that can make calculations. Teaching the users about inputs and outputs will also be a focus in the application because knowing how to manage what a person can enter into an application is very important to making sure that an application will function correctly all of the time. The way that all of these techniques are going to be taught is by the utilization of multiple choice quizzes, fill in the blank exercise and also code demonstrations and information screens. 
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A critical review of research and work that has been done in the past about the areas that this project will be exploring. This will provide needed knowledge on Programming, the programming shortage problem, Applications that teach programming and the best ways to teach different student types and also the teaching methods that best suit those different types of students. Information from government’s reports, academic institutions and also organisations in the teaching sector will be used in this critical review.    
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Programming is the process of writing commands in a programming language so that a computer can understand it and then execute what you have written. Programming can be used to make all sorts of applications that can be used on computers such as Photoshop or even simple programs like the built in Windows calculator. There are lots of different programming languages that are all mostly built to specialise in certain application types such as Ruby and JavaScript which are very popular and are used for making interactive web applications. C# and VB are also very popular languages and they are mostly used to make desktop applications for windows and the most popular language that is used today is Java which is similar to C# and VB but is way more versatile because it can be used to make anything from video games to server applications for the web. What makes Java so versatile is that it runs the code in its own JRE (Java Runtime Environment) which basically means it does have to have its code translated for the computer to understand because the JRE can do it for it, so you can install the JRE on any system and it will be able to run Java applications. [1]
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The UK is currently having a skills shortage in the area of Programming which is why programming should be taught more and educational tools made more available to people so more people can start programming. The UK has one of the most internet-based economies in the world, if you look at the percentage of the GDP, it is made up by things that use the internet to do business, making the UK is desperate for new Developers [2]. 
A Parliament Enquiry has also stated that in the increasingly digitalized economy that the UK has, digital skills and Programming are needed more than ever to keep the country competitive and productive. It also states that up to 12.6 million adults in the UK do not have any digital skills and this lack of skill is estimated to be costing the country £63 billion a year in lost potential GDP. In another part of the report it says that not only is the skill shortage effecting business it’s also effecting the education and training for computing because only 35% of ICT teachers have an applicable IT qualification and also the Government has only been able to meet 70% of the computer science teacher demand that they have. So, this will further increase the skills shortage in the country if something is not done. It has also asked the businesses that mainly do digital business if the skill shortage has affected them and the report states that 93% of tech companies think that the digital skills shortage is affecting them negatively in their day today operation which is almost all of them, so this really shows that the digital skills shortage is affecting the UK very seriously. [3] 
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The problem with one of the current computing courses by the WJEC is that they only have one unit that is about coding, and it uses a Java IDE, called Greenfoot[4]. Greenfoot uses a drag and drop system where the user drags in events from a premade list which does not give the person coding a lot of experience in the more traditional application style of programming which could be a problem for someone who wants to further pursue coding because they will only have the very simple experience in a game making IDE.
[image: Image result for greenfoot]As you can see form this screenshot the task of creating a working game using this IDE is very simplistic and does not teach the student any programming skills, it only teaches them about events and what can we achieved by using events. 
I think that this is too simple for education at the secondary level, student should be taught basic code so they start to understand syntax, structure and how code look and feels to use so they will not feel as intimidated by the idea of coding applications which will increase the amount of people who then go on to study programming.

In February of 2013 the British Government changed the national curriculum to get rid of the ICT syllabus and replace it with a new Computing syllabus at all the key stages because they had run studies and found out that people did not value ICT and had bad connotations of the subject which was affecting people taking it up and student performance. 
The new syllabus was launched the next year and contained things such as how computers work and information systems technology while focusing more on their digital literacy than the old course did. The course has now been designated as an English Baccalaureate “Science” course because when it was ICT it was not included in this category which is a step in the right direction and might bring more people to take the course up. [5]
AQA now have a course that started in 2016 that has a lot of focus on programming and how it works, the course contains 4 programming subjects which are 3.1 Fundamentals of algorithms where they teach the student what algorithms are and how to identify what they do and how to design them. The next subject they have is 3.2 Programming which teaches the student Data types, programming concepts, arithmetic’s in programming, operators, input/output file handling and subroutines etc, this subject is a massive improvement over what has been offered before in secondary education because it teaches the fundamentals of code rather than just drag and drop IDE software. [11]
They then have the 3.8 Aspects of software development which teaches design, implementation, testing and evaluation which gets the student ready for the 3.9 subject which is the Programming project where the student will have to use all 4 of those tools to creation an application based on the task that they are given by their tutor to be completed over 20 lesson hours. This independent project will really give the students the freedom to excel in the task and showcase their skill in programming, the independent nature of the task will really help the student learn and enjoy programming because they will have to go back on hat they have learnt and research how to do things themselves to complete the project.[12] 
So overall, they are making changes to the curriculum to make it more programming bases rather general ICT skills which is step in the right direction for getting the overall coding skill up in the country because these days general IT skills are very common and do not need to have a unit dedicated to general IT skills. 
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Kinaesthetic style
A student with a kinaesthetic style will learn better by getting hands on with things themselves and getting to do whatever they need to learn rather than having a lecture or watching a video about what they are trying to learn. 

This style of learner has been identified to having tendencies such as liking to move around the room or just not being in the same place or the same surroundings for the duration of a lecture or lesson so this would make activities where they will have to go talk to their peers or go to a place for research very beneficial for them. They will also like t have a lecturer who gestures when they speak because it will make them focus more on what they are talking about but they also are more likely to only remember what the teacher has done and not much of what they have said, this means they will be able to remember demonstrations very well and will benefit from them a lot. To get Kinaesthetic style students to tell you how they are feeling about the task or work they have done you are supposed to use language such as “How do you feel about this task?”, “Let’s move forward as a class” and “Do you understand what I am saying?” because this language is very direct and will get the student to help the teacher to understand how they are responding to the lesson. [13]

Visual style
A student who learns better in visual situations means that they learn better when in a situation where they are observing something such as a demonstration, but they will prefer not to get involved with the demonstration because they would prefer to take notes about what’s happening. 

Students with a more visual style of learning are seen as more likely to sit very close to where the teacher is giving the lesson such as right in front of the board or near their desk where they conduct the lessons. They do this because they like to get in close, so they can see everything that is happening in detail because this is how they remember and learn things most effectively. When they take notes they also take them more on what they are seeing rather than what is exactly being said by the teacher because it will then give them more of a scenario they can imagine playing out in their head when they read over them in the future. To most effectively teach a visual learn the teacher will have to utilise tools such as presentations, demonstrations and diagrams that show the student what is happening, and it will Laos catch their eye more because of the visual nature of the three tools. To understand how the visual style student is feeling about the lesson or the work they have done they will respond well to language such as “How do you see this scenario?” or “Do you understand what you are seeing?”[13]



Auditory style
This style describes student that learn better when they listening to something or hearing what a lecturer is saying. They respond best and retain a lot of knowledge from when people speak to them or they are listening to a lecture.

This style of learner likes to listen to a lecture that contains a lot of the teacher just telling the student information, they also then like having discussions about the lectures that they just had because they are very keen listeners and will remember what their peers and teacher said a lot more than the other style students. When they have taken notes from what he lecturer has said they will then benefit from reading them out aloud to themselves because they respond a lot better to an auditory voice to remember things. These types of students will usually talk to themselves when they are doing a task because is helps them stay on track with what they are doing because if they think it in their head it will not be as effective for them because its not auditory so they will be more likely to lose focus or make mistakes due to that loss of focus. To gauge these types of student understanding of something they should be asked questions that give them the freedom to answer however they want because auditory learner will usually be very expressive, so they will tell you all they think that they need to tell you if you give them an open question. [13]
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Intrinsic Motivation
[bookmark: intrinsic]When student join a cause, it is assumed that they would have some intrinsic motivators such as the topic of course interesting them personally or the course helps them with something for example take a course that revolves around sport would been fit someone by making them fitter and stronger. Student can also be intrinsically motivated by wanting successes in classes for example they enjoy the feeling of getting high marks in tasks or getting a good overall grade at the end of the course. These motivators are in all student inherently but at different levels because some student will not need any external motivating factors for them to achieve high marks or to succeed in the course. 

A good thing about intrinsic motivators are that they are usually not derived from external sources so they are created by the student themselves, so they are not reliant on something external which makes them long lasting and consistent in the amount of motivation that it gives the student to achieve the best they can. They also do not need rewards or punishments to keep this motivator going which again helps the longevity of the motivator. 

Extrinsic Motivators
Extrinsic motivators are things like a student’s role model who they want to be like when they grow up, expectations that have been put on them by their peers or their parents or from things such as how much they will make in money if they complete the course and then get a job in the field that they are studying for. These types of student will be more likely to want to achieve a certain grade so that they can get the required qualifications for a job or another course because they have that end goal that they are working towards. 
These motivators are external to the student, so they can be affected by other people such as a lecturer or other students. It’s always good for a lecturer to know a student’s goals so that they can then use these motivators to get to the student to perform. This can also be tied in with the student learning style to get a good idea on how to motivate the student by reminding them of their external motivators and what they will; need to do to make those goals.
A common problem with these types of motivators is that they do not have consistent results over a long time because the students will usually get desensitized to the rewards of achieving their goals so they will need to have their rewards and punishment scaled over the duration of the course so that they stay as motivated as they can with an external motivator.[15]
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Coaching Style
A teacher with a coaching style of teaching will be more likely to show the student things for example giving a demonstration, PowerPoint or an interactive activity that will allow for a lot of teacher student interaction. They will not like to give lecture filled with just talking at the students because they like to have individual feedback which they can then use to help the student individually. This style of teaching is good for things such as programming or music where the teacher can go to the students after they have been given task and ask them if they need help or show them how to do something that they have struggling with so they can coach them through the activities while teaching the students the parts that they cannot figure out themselves. [15]

Lecturer Style
Lecturer style teachers are more suited to giving long one-way presentations where they will simply tell the student the information. Which then puts the task of absorbing that information by taking notes so that they can look back at them when they need that information, or they can read the notes over and over to make sure they will know the information have been told whenever they need it. This type of teaching is usually seen in higher education setting where a lot of information needs to be conveyed to the students. It is also better for higher education because the students will be more mature and will take notes unlike younger student who would be bored or lose attention to what is being said. This type of teaching would be bad for younger student because there is not much teacher and student interaction, so the student will lose focus and not record what the lecturer is saying. [15]



Activity based Style
This type of teaching style is very good for younger students because it will focus more on teacher and student interaction with task that are made to be more like games or fun activities where the student can compete against each other. Making the task m re like a game will make sure that the student pays attention for longer, so they will take in the information they are being taught. This style can also be a presentation style of teaching, but the teacher asks a lot of questions to their students so that they can develop her skills they will need to find answers to questions they don’t know. This type of teaching does have downside though and it is that it quite hard to determine whether the session was successful in teaching the student knowledge because it is not memorizing or being told information, so the students can vary in the amounts that they learn. [15]

Group Style 
A teacher with a group style of learning will usually be in the science or English where they will have group experiments or debates where a group format is make more sense because of costs or because if it was one or two people it would be a hard task for the students. This type of style focuses more on the student feedback and performance in the task that they are given as a group, it will test their knowledge but also will test them on how good they are working in a team which is a good skill to have for students. This type of learning makes the student work together towards a goal that has been set where they will have to delegate tasks to each other and then research information themselves as a group but this type of teacher is seen as a modern way of doing things which makes older teachers see themselves as more of consultants rather than the central authority figure of the classroom.[15]
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BYOD – Bring your own device
This is when students are told to bring in their own device with them that is capable of the task that they need to do. The student are then either given a task where they will have to research something using the devices or made to install an app that they can all use for activities. This tool is good for subjects that don’t usually have access to computers because it allows the student to some individual research in subjects that are usually lecture style. 

The benefits that this has to the place that use it is that it’s cheap for the institution because they will not have to pay for a device for each student to use which they will have store, maintain and update. They will also not have to setup logins for the devices on the institutions network which would be a hard task for so many devices. They will not have to download and update the needed apps for the upcoming lessons, they could tell the students what they need in the lesson before or post it on the institutions webpage so the students can make sure they have all of the necessary applications. 

Some of the downside of this will be difficult to manage what the students are looking at because they might just get distracted and go on social media. This can be stopped by the utilisation of controlled network but the teacher will still have to be trained on how to do this type of activity because they might not be well educated in technology. Another problem could be that some of student do not have a device that they can bring in that will be capable of doing what they it to do for reason such as differing operating systems, different system specs that are not capable of running what they need it to, damaged devices that could cause a student to lose their work and also devices that cannot connect to the internet or the institutions Wi-Fi. [16]

Personnel Learning Network 

A personnel learning network is a network of resources and people that is used in a way to make sure the people in there see what they need to in order to achieve their learning goals. It gives the person the resources and personnel they need because in a class room setting it will link all of the student together so that they can peer work on goals together as a network. The whole idea is built around connections, when a connection is made between two people on the network information is shared and learning takes place, it uses this process to spread information around the network. The way that information is spread around the network ensure that the whole network group is on the same page of what is needed for their task which helps them get a group consensus which stops student from misunderstanding what they need to do. It encourages communication between the people in the group because without that communication the network will not function as intended. [16]



Virtual Learning environment 

A virtual learner environment is a platform where the whole education system is put online in terms of the courses, the content and resources that the student will need for that course, the assessments and assignments and also homework that student will have to complete. It does this by setting up webpages dedicated to a course for example there would be a Programming course setup with the resources needed at the top with tasks linking to word documents which will have the tutorials on them on how to complete the tasks. After the each task there would be an upload point where you would upload what you have done for it be marked, the person who created the course can then access all of the files uploaded to that upload point to download them and mark them. When the owner of the course has marked the work and re-uploaded it the student can then go to that upload point to see what marks they got. This can be done for small task to assignments that are 10000 word long, it saves a lot of time on the student and lecturer because of how easy it is to share files for example if that whole process was done with pen and paper it would take a lot more time an effort to get all the work physically collected in form the students and it would also be tedious to mark due to factors such as hand writing, amount of paper, damage to the paper and also mistakes made by student. Having the online environment for this whole process makes things easy and quicker for the student and lecturer and it ensures that the student and lecturer have more time to focus on teaching and learning rather than managing lots of physical paper based assignments and tasks.

An example of this would be the Website Moodle which uses all of the functionality that was talked about above to organise resources, tasks and upload points to act as a file sharing educational platform which greatly assists in the managing of a course. [16]



E-Portfolios 

E-portfolios are a way that students and lecturers can store their work electronically, its works as a catalogue that they can go back to which will track their progression as they go along. It’s usually setup in a sketchbook form where each page will have a new piece of work so they can be viewer chronologically from oldest to newest so you can get an idea of the progress that the student is making. They are very useful for subjects that involve a lot of design or art because with the subject it’s easy to gauge how good something is just by looking at it unlike an application from a computing course, it might look more complex from the interface but underneath it might be very simple. 

They can also be used in a more file sharing way of the student will upload what they have done each lesson to that portfolio to be marked by their lecturer which would be good for the lecturer because they will be able to access it from anywhere at any time to track what progress a student is making. They can also be useful in applications such as tracking progress of a student through the use of achievement an goals that can be pre-set and given out when they are needed and another main feature is the ability for the student to self-reflect by using the portfolio as a way to look at all of their past work;[16]



Padlet

[bookmark: _Hlk508915482]Padlet is a website that offer a way to group together people on one “virtual wall” which allow them to create a social media looking webpage filled with user submitted content which can be useful in educational contexts because of how it can be used as a tool to get students to look at another students work or research . It’s also very customizable by the owner of the virtual wall so it can be setup in any way that the owner wants so it will suit whatever they need it for, for example it can be setup for the creation of flow maps or for uploading pictures of students work which would be useful in creative subjects such as graphic design. This gives it so much versatility on what you can do as a lecturer because you can set it up to suit a lessons plan with tasks and resources or it can be used as a way of collecting all of the student work together at the end of a lesson for it to be marked. [18]

A way that this could be used in a programming sense is that it can be a place for resources about the programming tasks can be kept and then it could be organised into a canvas like setup where it will go from question to the resources to help and then finally a place where the students can put their code to see if it is correct. The webpage is in real-time so it will be a quick way for them to share what they have done quickly, this makes the process of marking or getting the student to peer mark each other work quick and easy when compared to other methods. [17]

[image: http://blogs.sussex.ac.uk/tel/files/2017/07/Picture1-1024x642.png]These are the option that it presents the user when they make a new page on the website. It has a lot of different option with different layouts to suit all sorts of content, which gives the website compatibility to all sorts of different content types.  
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Some of the currently available technologies that are like the proposed application are mostly web sites that offer a web application that will teach mostly mark-up languages such as HTML and the example of this is CodeAcademy. CodeAcademy offer lessons in HTML by giving the user an instruction and a demonstration and then tells the user to write the HTML into a textbox and then click a button to see if they have written the statements correctly. When the user completes a lesson, it will be logged and ticked off on their account, so they can keep track of what they have done and pick up from where they left off when they are open the website. Being on the most popular and refined example of an educational coding CodeAcademy does have its downside though because it only offers lessons on JavaScript, HTML and Python, so it only offers one general purpose language which is Python which limits what the users can learn in terms of general purpose languages because JavaScript and HTML will not aid the users that much in understanding common syntax or general functions that languages such as any .NET language or standard Java. [8]
[image: https://thenextweb.com/wp-content/blogs.dir/1/files/2014/04/codecademy-learning-environment-3.png]
This is the interface with the task on the left, Code window in the middle and a small preview window in the top right.



[bookmark: _Toc512188428]1.7.2 Scratch

Most of the other educational coding apps that are available are mostly small apps that are on mobile platform that let people have small lessons on Scratch which is a “drag and drop” type of language where you can create an object which you can then add premade boxes of code which will make the object do things. An example of Scratch would be that when you go on the app on Scratch.com it gives you a cat object that you can then drag sounds, events, movements and simple loops and other smalls scripts to it. So, it does not teach you how to write any actual code but gives the idea of object oriented programming to the users because of how they add events to an object.  So, this application is more about teaching how event driven applications work by letting them add in events and then choosing what happens when that event takes place. [9]
[image: Image result for scratch]
This is Scratch’s interface where you have a preview window on the left with two bars on the right of it showing your event options and the event that you have already created and finally a small sprite window at the bottom where you can pick what you want to be on screen.



[bookmark: _Toc512188429]1.7.3 Sololearn

Sololearn is a website and android/IOS application that allows a person to create an account and then choose coding courses from languages such as C++, PHP, Python and many more. The way it teaches the user how to code is by using various methods such as quizzes of multiple choice questions, fill in the blanks with blocks of code, text tutorials where they explain what code does and rearrange the text so that the code is in the right order. Sololearn’s tutorial are very in depth and offer a lot of information but the tutorials themselves do not get you to fully code something. A way that they offer full coding is by having their “Code Playground” where they let user write code and then they will have a text output box. This limits the users in what they can code in the environment but it’s a good way of people who are new to a language viewing the full make up of an application so they can better understand how that languages work and also get used to the syntax and functions available. They have a system in the application that incentivises the users to learn more languages by giving each user an account level, skills and achievements and when they complete courses and lesson their level will go up and if they complete a course there skills tab will be updated with their new language and they will have an achievement to show for it. This makes the application a lot more social than the other two examples it will allow people to view other users account and compare their level, skills and achievements which adds a competitive element to the application which can be enough to motivate a lot of people to learn. It also allows the users to see the worlds “top learners” and also see the “top learners” for each of the languages that they offer which will want people to try and get high up on the leader boards by completing more courses and lessons. [10]
[image: https://lh3.googleusercontent.com/eMrctKZVaaTisQGQfHPBKr3MO2UpM1BxaaFySf4AXyLQUiV_DKSyaPA34nELvcJgWbA=h900]
This is the mobile view of the Code Playground where users can view readymade apps

[image: https://lh3.googleusercontent.com/IpBsvd1e-08I1ec8ng1cyNJ1VWVpM3SxuwcICjLfDSvOA4ny5MD7g8BAIHgAoJWpQuY=h900]
This is another mobile view of one of the “fill in the blanks” questions that are included in the courses  
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[bookmark: _Toc512188431]1.8.1 Platform

Desktop apps
A desktop application is a program that will run on a device such as a desktop computer, laptop or an all in one pc which are running operating systems such as Windows, Mac OS or Linux. These applications are installed onto the machines storage devices for them to function which makes them accessible at any time regardless of internet connectivity. 

The strengths of using desktops apps as a platform is that they are usually DRM free which means you do not have to connect to a server to get the program to run via a login and also you will not need an internet connection for the application to function. The performance of desktops app will not be dependent on an internet speed so the only thing that will be a factor in the performance will be the power of the machine it is being run on.

The weaknesses of using a desktop app is that if you have the app installed on a desktop computer then the application is not very portable because you will have to be on that desktop in order to use the application unlike the other platforms available. Another problem with them is that they need to be installed to the machine which could turn some people who are not familiar with computers to be turned off using the application because of fear of viruses or privacy breaches. When installing an application, it will also take up space on your hard drive which could be problem for some users who don’t have much storage space available. [6]


Mobile apps
A mobile application would be an application where it runs on a mobile device such as a phone, tablet or a notebook running a mobile operating system like Android or IOS. Just like desktop application the mobile applications will need to be installed onto the device local storage to be able to run the application and this mostly done on mobile by going to the device s store e.g. Play Store for Android or the App Store for IOS. [7]

The strength of mobile applications are that they are more convenient for users when compared to a website because when they are using a app it will be created for a device with a small form factor screen and it will also utilize features such as notifications, better performance, load times and also mobile apps can be used without having a internet connection unlike a website. The mobile platform allows for users to have access to the application at all times because almost everyone has a mobile phone on them so the only limiting factor would be the battery life of their device. 

The weaknesses of using the mobile platform for an application is that they are in a lot of hardware variance on the Android side of market, which is the largest market share of devices so some people might not have hardware capable of running the application well on their low end devices. The mobile platform has different operating systems such as Android, IOS and also Windows Phone which means if you want to cover all of the operating systems you will have to port the application to all the operating systems then release it on 3 different app stores to get full coverage of devices. 

Web apps
A web application is a piece of software that is stored on someone’s server where they then distribute that software out via a website to the users using a web browser. When users visit the website with the app they are looking for, first, the website will check if they have the right software installed on their device to run the app such as Flash player or Java. Then the application is sent to users which they run through the browser and if the application is very web oriented then the app will create a connection to the server and keep that open to improve performance.

The strong points about using Web applications as the platform that they do not require the user to install the application onto their machine which saves them time, storage space and also it will not put them off because some people do not like to install applications they do not know much about onto their machines for virus and privacy concerns. The app will not need to be updated because when the user goes to the website they will be delivered the newest version automatically and also the web app will be made on browser platform that almost all operating systems can run which makes it very accessible to all types of devices and platforms. 

The main weaknesses of using a web application is that security can be a problem if it is not implemented properly because if the application is handling sensitive data that data could be intercepted and stolen if the proper precautions and encryption is not used to protect the user’s data. The internet will be required for the users to access the application because it will be stored on a sever and then delivered to them once they get onto the website, so this could be problem if a user does not have a internet connection. Other problem that it being on the internet could be that the server could have a problem which could cause them to go down and not be able to give the application files the users. Internet speed is also a factor in web applications because if someone has a slow or inconsistent connection they could experience things such as long load times or if the application need a constant connection the application will not function if the user internet connection is unstable. [6]



[bookmark: _Toc512188432]1.8.2 IDE (Integrated development environment) and Language 
[bookmark: _GoBack]
.NET Visual Studio - Visual Basic 

The current version of the .NET framework is NET Framework 4.6.2 which was released on the 30th of March 2016 and some of the feature that came with it were that it now supports paths that can be longer than 260 characters, Support for FIPS 186-3 DSA on X.509 certificates and the support for localisation of data annotations in ASP.net.

.NET 4 was designed to have a lot of backward compatibility and you will be able to run applications that were built in previous versions of .NET and have them still work. The versions that you are still able to use are 1.1, 2.0, 3.0 and 3.5 which gives a lot of compatibility for people who haven’t upgraded yet and will also stop some applications from going obsolete. 

Design features
Interoperability
Interoperability is when you make two different system work together which is a feature of the .NET platform and what makes it very well rounded in its capabilities as one big development framework. For example, different languages that come under the .NET framework can use each other code and work with each other to make up solutions for all types of problems. [21]

Common runtime engine
A common runtime engine is something that works in between the Operating system and the applications and it works ass the translator for the operating system, so it can read and run the applications made in .NET. It converts managed code into native code that then can be executed by the operating system of your machine.[19]

Language independence
Language independence is when you can compile some code for example a C# program it will work on any operating system and hardware configuration without requiring you to change any of the code for the different platforms. Because of the compiler it will be translated into what the machine it’s running on, so the language will always be written the same on all platforms. 

Base class library
.NET’s class library is a collection of classes, interfaces and value types that can be used to control a lot of aspects of your application such as one of the namespace within the library is the System namespace which contains the basic data types that you can assign to variables and System as contain event handlers which is needed by almost every application that is made.[20]

Portability
Portability is use to describe a languages compatibility over different platforms and due to the CLR (common language runtime) that .NET uses it will make it so almost any .NET applications can run on multiple platform because the code will be run in the common language interface which will make it so the code is run the same to matter what underlying operating system the CLR is running on. So, .NET is a very portable framework that can accommodate a lot of different platform without the programmer changing any source code in their programs. 

Visual Basic
Visual basic is a part of .NET framework and is Microsoft creation that focuses on being user friendly to work with by having an easy to use GUI and because of its ease of use it sometime used to make prototypes of applications and then them written in more functional languages to be more efficient and functional. VB is an object-oriented language and is also event driven because of the use of easy to use drag and drop forms. It’s also very easy to use because all attributes have default, so you can make small easy to use programs and not write as much code as any other .NET languages. [22]



NetBeans – Java 

NetBeans
NetBeans is the official IDE of JAV 8 which means it will always have support for all the newest java related technologies, so it will always be on the cutting edge of Java. NetBeans makes development easier with its automatic line indents, word matching as you type and ode templates for certain functions. It also features a GUI editor where you can design all different types of GUIs for lots of different languages such as Java SE, HTML5 and C/C++ which gives it a lot of versatility in the GUI side of things. It also has things that make development easier such as automatic object spacing and alignment so that you can design good looking and functional GUI’s.  [23]

Java Virtual Machine (JVM)
The Java virtual machine is which acts as second operating system that uses the hardware of your machine directly and does not have to translate its code to the operating system that’s on your machine. Using the Java compiler, its turns the source code that you coded in your Java environment and then turn it into JVM’s native code, so it can be run on any platform without you having to change any of the source code that you made. It makes the Java language very versatile and multi-platform which has contributed massively to its success. [24]


Classed-based
Java is also class-based means that java is made up by having classes that will have certain attributes and then you code based on those classes. An example of Java being class based is that you can have a Car class which will have attributers such as Engine size, Doors and colour and these attributes can be used to create functions within the program. Java is an object-oriented language with basically means that its runs by setting attribute to objects, in Java these objects are classes and object because if you code something in java you will always be setting up classes an object and not just actions. Being an object orient language, it has certain feature such as a hierarchy of inheritance which will allow objects to have inner objects or inner classes that will inherit attributes form the main class. Encapsulation is also a feature of OOP and it will make sure that your classes and inner classes can only be used by the class that contains them for security purposes. 

Class libraries
A class library is what the language uses to make things quicker and easier to code by having things such as the Scanner class which will require the user to import it at the top of the program just before the public class and it will allow the program to have user inputs. Without the class the Java application would not be able to accept user inputs and also the user would have to program the user input class themselves, but it already exists, so they can just use the built in one.  


Applications/Applets
Applications are the packages that you create and then are run using the JVM to produce a functioning program on your machine. Applets are small internet programs that are written in Java and are mainly used for being applications because of their small size and that they can be embedded into html and then executed by your browser. 

Object models
The object model of Java is that there are classes that can have attributes in them and then you can have inner classes that will inherit those attributes and then things such as polymorphism and encapsulation come under Java object model. It a basic outline of how to language functions.  

Enforced error handling
Error handling is a way that Java can tell the user that they have made an error in their code which has stopped the program from being able to handle an exception. It will tell the user where the error occurs, so they can track it down and also stop the program so the broken program can be works to be restored to a working state. A way of putting in more errors handling within your code is by put a try-catch in it which will “try” a section of code and if that section encounters an error it will then be dealt with by the catch at the end of it, so the program won’t crash and will continue to run. 




[bookmark: _Toc512188433]Critical Review

The literature review has produced the needed knowledge about how an application that can teach people basic programming is needed to help the skills shortage in the programming sector. It has also given all the knowledge that is needed to design and develop the application so that it can be suited for the task and also be easy to use for the users. 

The IT sector these days is expanding more than ever and is not expecting to slow down but with this grow the UK has seen a shortage of skills needed to fill the jobs that are arising with the growth. One of the most needed skills is programming for the IT sector and with the skills shortage research needed to be done on what is being taught in secondary and higher education with regards to programming to see what they are doing wrong or what they are missing out when teaching basic programming skills. The programming units within the courses that are currently offered do not give the students enough actual programming experience which is a problem in terms of turning the students who are seeking it further off and also not giving them enough experience, so they know what is capable with programming. 

Looking at the current technologies that teach programming, none of them fully teach the users how to code in the languages. For example, Sololearn does offer a lot of languages but they only have multiple choice questions and fill in the blanks for each language which is not enough for someone to fully understand how to code with the languages. The solution that is proposed within this project is going to have the users write lines of code that are going to be checked by the application which is a better way of teaching the user how the language works and how its written, which is needed in a programming educational tool. 

Looking at how students learn and what styles they can be was very useful to finding out the best ways to design the application so that it is well suited for learning. It gave an idea on how all the types of student learn and what the best way all of them learn is so using this knowledge, the next chapter of teaching styles made a lot more sense because it gave an overall understanding of all of the tools and techniques that are used in education. Knowing all the tools and techniques gave the ability to connect together the teacher styles and the learning style to see which ones were the most popular and effective for each learner style. Overall these topics helped in finding the best ways of teaching that will be effective for all the learning types and not only specialise in one learner type. 

Before the development of the application, knowing what the application needed to consist of was an unknown so researching what was already out there to teach people programming was required so that the objectives of the project could be achieved. Knowing what techniques and structure they use is helpful in getting an idea about what can be used in the application to teach and engage the user. Many existing applications were looked at from HTML mark-ups learning tools to simple apps that help users understand event driven programming. 
Potential platforms, IDE’s and Languages were then researched to find out which language the application would be developed in and which platform the application should target. Each language was looked at in terms of what main features that the language has such as its Base class libraries or easiness to use on different platforms a machine by using their own interpreters and virtual environments. Looking at the languages in depth gave a good knowledge base on which to make an informed decision that would benefit the application the most. 

For this project I am going to use all of the research that was collected in the literature study and then apply that to design and developed a programming education tool that will teach people simple functions about visual basic.



[bookmark: _Toc501403332][bookmark: _Toc512188434]Research and Development Methodology 

1.1. [bookmark: _Toc512188435]Research Methodology

[bookmark: _Toc512188436]2.1.1 Introduction

The research onion is a model that is used to give a structure to the whole research process. Its very helpful for the user because it gives them a wide array of suitable methodologies that the can chose from depending on what they are researching. It sets out the whole process of researching which can save a lot of time and planning from a person because if they went into a project without this model then they might not know what to do next or what options they have for conducting the research.  [26]

[image: https://i.pinimg.com/originals/50/24/51/5024519a53c2d3636ef58d78ba84a041.png]

[bookmark: _Toc501403333][bookmark: _Toc512188437]2.1.2 Philosophy

Phenomenology

What is Phenomenology?
 “The discipline of phenomenology may be defined initially as the study of structures of experience, or consciousness. Literally, phenomenology is the study of “phenomena”: appearances of things, or things as they appear in our experience, or the ways we experience things, thus the meanings things have in our experience” This makes it very suited for the project because it focuses on the experiences and perspectives of actual people and this is good because most of the project is about people’s skills or the lack of skills. It also takes in the view peoples social worlds and how that would influence how they experience phenomena. [11]

Advantages and why use Phenomenology for my project 
Phenomenology is going to be used for my project because it will get research about people’s skills which will help get an idea of what a user would want from the application. It will also go in depth with the person experience, so the user experience can then be find tuned to best suit the goal of teaching. It is also best suited for small projects that are done my one researcher, so it will be effective when used for my project. One of the main questions in finding research to review for my project is the question why a skills shortage in the UK is there so having this main question is very well suited to phenomenology because it will help you get the cause of something. The project is also going to be focused around Programming, there will be a need of specialised data and not generalised data that other methods offer, so using phenomenology will help me get this data. [27]

Disadvantages/Issues and Solutions
	Disadvantage/Issue
	Solution

	All data collect will be subjects to the person you collect it from so it may be hard for other people to understand your conclusions

	Give an explanation of what the persons experience was like so the person you are explaining to can understand it better

	Gathering the data and then analysing that data can be time consuming for one person 

	Make sure to plan ahead and give enough time for it to be completed thoroughly 

	Getting good feedback can be hard due to reasons such as; Age, cognition, embarrassment 
	When choosing subjects you will have to make sure they are up to task and understand the academic nature of the study, so they will not feel uncomfortable


[27]


[bookmark: _Toc501403334][bookmark: _Toc512188438]2.1.3 Approach

Inductive approach

What is the inductive approach?
The inductive approach to research is when you start out with a question and then gather and research relevant information on the subject that the questions is trying to answer. Once a lot of data has been collected the researcher backs off from collecting and try to find any patterns in the data to see if there is a clear cause or theory that could explain any pattern that is found. So, when a researcher takes an inductive approach they want to go from having a lot of data to having a theory explaining the data that they have collected. Then once the theory has created it will answer the question that you set out to answer in the beginning.  [12]

Advantages and why use an Inductive approach for my project?
The reasons to use the inductive approach is that the research will have no preconceptions which is well suited for the context of the project.  It also gives alto of flexibility to the researcher to be not completely correct in their conclusions because of how you construct theories based on the research that you find. This approach gives the researcher is strong start because of how you research around a main question or dataset. Another strength is that the inductive approach is good at working out probability in a question which is what gives he flexibility in being wrong because you can conclude from your research that something is a cause but in reality, it might not be.  [12]

Disadvantages/Issues and Solutions
	Disadvantage/Issue
	Solution

	The inductive approach can be limited for example you might be testing something that has a 50/50 chance of a certain outcome but you get all the same outcomes, this would make you conclude that there is only one outcome because by chance you didn’t get the other outcome.

	Have extensive research and if test are being conducted make sure that they are thorough and have enough runs for the data to be as accurate as possible. 

	The theory made from the research might be wrong 

	Make sure that relevant data about your question is being collected and that every point of your theory is back up by data that you have collected  


[12]


[bookmark: _Toc501403335][bookmark: _Toc512188439]2.1.4 Strategy

Case Study

What is a Case study?
 “Case studies are stories that are used as a teaching tool to show the application of a theory or concept to real situations. Dependent on the goal they are meant to fulfil, cases can be fact-driven and deductive where there is a correct answer, or they can be context driven where multiple solutions are possible. Various disciplines have employed case studies, including humanities, social sciences, sciences, engineering, law, business, and medicine.” [13] 

Advantages and why use a case study?
Case studies allow for a lot of discussion and research on a topic which will give the person conducting it a better understanding of the topic the they are talking about which can help with drawing conclusions based on your research because of the better overall understanding. Case studies allow for qualitative and quantitative analysis of the data which helps you see all the different types of data about the topic you are researching.

Disadvantages/Issues and Solutions
	Disadvantage/Issue
	Solution

	Case studies can easily become biased if the researcher is not coming to conclusions purely based on their findings

	The researcher has to be conscious of their own biases and be careful not to inject them into their conclusions and findings 

	Case studies can become cluttered and extensive which can confuse readers

	The case study will have to be structured and organised and not contain any non-relevant data points 

	Case studies can sometimes be too single subject focused which can lead to problem when you want to make generalised claims and conclusions based on the study 
	Many subjects and similar topics will have to be explored so that generalised conclusion can be made because generalised claims based on a single subject can sometimes not be accurate.


[28]


2.1.5 [bookmark: _Toc501403336][bookmark: _Toc512188440]Time Horizon 

Cross Sectional

What is Cross Sectional?
A cross sectional study is an observational study where the researcher will record data down about the topic that they have chosen without manipulating the study environment at all so that the data will be natural and unchanged. For example, a cross sectional study would be looking at two of the same points in time at different time to measure a variable and see what has changed about it. [14]

Why use a cross sectional study for my project?
Cross sectional studies allow for lots of variables to be looked at about an object in two different times which can give the chance to compare and contract two drastically different datasets or situations which can yield very useful research. The short timescale of the project at hand also is well suited for a cross sectional study. [14]





[bookmark: _Toc501403337][bookmark: _Toc512188441]2.1.6 Data Collection method

Secondary Data

What is secondary data?
Secondary data collection is any data that you have not collected yourself so for example it could be anything from statistics, studies, books, educational resources or even academic papers. [15]

Why use secondary data for my project? 
Secondary data is a very cheap data collection method because you are not primarily collecting it yourself, you will just be looking at what has already been collected before, so you will not have to pay for anything involvement with primary data collection. There is also a massive amount of secondary data available about almost any topic available, so the versatility and availability are a lot better than other ways of getting data in this context. Secondary sources are more likely to have better data than what one person could collect myself given the topic of the project and the timescale and cost factors. [16]

Disadvantages/Issues and Solutions
	Disadvantage/Issue
	Solution

	Secondary data can be simplified or distorted from the actual data

	Make sure to find in depth sources 

	Biases and researcher interpretation can be present in secondary data

	Only use secondary data from reputable sources such as Specialised institutions or Educational institutions 


 [29]



[bookmark: _Toc512188442]2.1.7 Success Criteria

Literature Review 
The success criteria for the literature review would be that it provides an adequate amount of information about my chosen area of research, so I can properly design and develop my application 

Research Methods
The success criteria for the research methods is that they must aid the research process so that enough good information can be found out about my chosen area, so the application can be developed with all good information at hand so it can be the best it can be.

Development Methods
The chosen development methods success criteria would be that it can produce the proposed application in the time that the process has been given and also produce all of the needed functionality needed from the application.  

Platform
The chosen platform must be able to run the application reliably and with good performance

IDE and Language
The IDE and Language must have capability to be able to create the proposed applications functions such as the functionality, GUI needs, performance needs, platform needs and reliability needs 






1.2. [bookmark: _Toc501403338][bookmark: _Toc512188443]Development Methodology 

[bookmark: _Toc501403339][bookmark: _Toc512188444]2.2.1 Prototyping – Extreme Programming 

What is Prototyping? 
In the context of the project a prototype for this project would be a simple application that has been created to see if the end goal is achievable and the functionality needed will cork correctly. In more general terms prototyping can be anything from a rough sketch to a large application or a physical model and the goal of creating prototypes is to gain knowledge about what you are going to do and identify which parts of the project can be improved or changed. [17] 

What is Extreme Programming?
Extreme programming is a programming methodology that focuses mainly on being Simple, full of communication, solid feedback and confidence from the developers. When extreme programming says is focuses on simplicity it means that the developer should try and do the simplest way to solve the problem and when it comes to communication is should be spoken communication not through reports or documents. The feedback in Extreme programming will be planned so that it is a rapid feedback loop that will allow the developers to get their code tested quickly and then have improvements suggested to them. The courage of the developer should be reflected in the application because it should be the simplest it can be so if a developer is not familiar with a certain method but it would produce the needed end result simply and quickly then they should try it to make the quality of the application better and also improve on their own skill. [30]


The reason to use Extreme programming for my project?
With Prototyping there is a reduction in development time and cost because of the lack of planning, this way the project is created from the start and then built upon instead of using a thought-out plan. Prototyping also has a lot less end user involvement than alternative development methodologies which is very well suited to my project. It also allows for useful feedback if needed because testers will have an actual application to test rather than mock-ups or designs. It is also easy to see any short comings or areas that will need to be improved when you develop in this way because you will get functionality completed on the application a lot faster than other methodologies. Extreme programming also reduces the chance of failure for a project by being designed and coded quickly. [30]


Disadvantages/Issues and Solutions
	Disadvantage/Issue
	Solution

	Extreme programming can be more focused on code rather than a good design which can lead to unexpected problems in development 

	Make sure to have a good design that isn’t rushed to make sure that the application is coded efficiently and effectively 

	Bad for large and complicated projects due to not much planning or designing

	Try and keep the complexity and size of the application down will still have the needed functionality  


[30]


[bookmark: _Toc501403340][bookmark: _Toc512188445]2.2.2 Resources

People 
Project Supervisors – Jeanette Adams, John Williams

Applications needed
Microsoft Word – This will used to make the documents for the project like the proposal, user documentation for the application etc
Microsoft Excel – This will be used to create the plan 
GantPro – This will be used to make the Gantt chart for the project
Visual Studio – This will be used to create the application that is proposed 

Programming languages needed
VB.NET – This will be using this language in conjunction with Visual studio to create the proposed application. Some Java knowledge will also be needed to create the lessons, but no actual Java code will be written or run.


[bookmark: _Toc509309868][bookmark: _Toc512188446]Design and Implementation 

3.1 [bookmark: _Toc512188447]Releases and Deadlines

These are the deadlines that have been set for the development of the application 

	Release
	Description of release
	Deadline
	Duration

	1
	Navigation
	4th May 2018
	7 days

	2
	Exercise Functionality
	11th May 2018
	7days

	3
	Help and lesson tracking
	15th May 2018
	4 days



3.2 [bookmark: _Toc512188448]Code Standards

[bookmark: _Toc512188449]3.2.1 Comments 
Comments were used in the code to tell any future person working on the code what the code below the comment does. The comment help when maintenance is being done on the application because the person will know what the goal of the code below the comment is

[image: C:\Users\Rhys_Pike\Downloads\ss+(2018-04-22+at+02.12.39).png]


[bookmark: _Toc512188450]3.2.2 Regions

Region are a very useful tool in keeping code grouped, you can start them anywhere and end them anywhere, so you have full control of where they are in your code. In the application the Lessons are separated because they are on the same from but have the same controls so having 3 sets of each element would be hard to keep track of in the code view, so regions were used to keep them separated and grouped. 
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3.2.3 [bookmark: _Toc512188451]Name Conventions
[image: C:\Users\Rhys_Pike\Downloads\ss+(2018-04-22+at+02.12.39).png]For all of the object in the application the naming convention is a short version of the objects name for example a button would be btn and then follow by a description of what it does. A full example of this would be the check answer button which would be called btnCheckAnswer and a combo box for an exercise question would be cbxAnswer. This helps anyone in the future know what the object does and also when you are in the code view you can identify code blocks by the name of the event because it will have the objects name in it. Camel casing has also been sued which is practise of capitalising any new words in the name after the object name.
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[bookmark: _Toc512188452]3.3. Release 1 – Navigation
[bookmark: _Toc512188453]3.3.1 Project User Stories
· Allow the user to navigate the application through the main menu
· Allow the user to navigate using the top navigation bar
· Allow the user to navigate to the next lesson using the next button
· [image: ][image: ]Allow the user to navigate to the next form if they are on the last lesson on that form


[bookmark: _Toc512188454]3.3.2 Release Changes

The main menu was implemented which has a features where if the user presses the Start Tutorials button without looking at the how to use page they will be alerted to look at the how to use page before they can start, this will ensure that the user knows what to do when they get into the tutorials.
To top menu was also implemented which allows the user to navigate to any other form regardless of which form they are on, this makes sure the user has the smallest number of steps possible when wanting to go to specific form.
The next buttons on the lessons were also implemented, they work by if the user has more lessons on the form then the next button will have to be unlocked by completing the exercise. When they have completed it correctly they will be able to press next to go to the next lesson tab 
All of the changes were tested by using a test plan which consisted of trying all the combinations of answering a question correctly to see if the function was working as intended


1. [bookmark: _Toc512188455]Release 2 – Exercise Functionality
[bookmark: _Toc512188456]3.4.1 Project User Stories
· Allow the user to read and answer questions
· Allow the user to have all of resources and information they need for the exercise in top information box
[bookmark: _Toc512188457][image: ]3.4.2 Lesson 1
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[bookmark: _Toc512188462]3.4.6 Release Changes
All of the content on the form above is what was added in this release.
All of the question functionality was implemented in this release which was the core of application, this was a lot more complicated and complex than the other releases. The images above this show that the empty forms from release 1 have been filled with questions, a method of answering that question and also any information they will need in the large box above if it is needed for the question. 
The main things that contain code on these forms is the check answer buttons because they are what will be going over what the user has entered and checking if what they have inputted is correctly answered. The textbox questions use large case statements to make sure that all possible correct answers are covered in the case statement. The simpler functions to code are the combo box and radio button questions because on the user can only choose from a predefined set of answers. 
All of the changes were tested by using a test plan which consisted of trying all the combinations of answering a question correctly to see if the function was working as intended


[bookmark: _Toc512188463]3.5. Release 3 – Help and lesson tracking
[bookmark: _Toc512188464]3.5.1 Project User Stories
· Allow the user to check their answer check their answers
· Allow the users to continue through the application when they get questions correct
· Allow the users to process to new forms of lesson when they complete a section 
[image: ]
















[bookmark: _Toc512188465]3.5.2 Release Changes

In this release the help button on all of the from brought u a new form with the hep screen on it so that the for there were on stays the same so they do not have to start again, this makes sure that the user loses where they are in the application and also to make sure they don’t lose anything they might have entered into the answer boxes. 
Other tracking features were added such as limiting the users from going onto lesson 2 if they have not completed lesson 1 to make sure that they do no skip past because some of the questions are dependent on the previous ones, so to keep the learning effectiveness of the application those limitation were added. 
All of the changes were tested by using a test plan which consisted of trying all the combinations of answering a question correctly to see if the function was working as intended


[bookmark: _Toc509309869][bookmark: _Toc512188466]Evaluation

[bookmark: _Toc501403330]The development of the application went very well with all the objective of the application being implemented to a good standard. All the functionality that was included in the objective is in the application’s and all works as intended, all the functionality has been tested thoroughly to ensure that it works as intended all the time. 

My Applications Objectives
· Teach how to add code to an event such as a button press
· Teach the user about IF/Then/Else statements 
· Teach the user how to store variables and then manipulate those variables to do
Calculations
· Teach the user about inputs/outputs and validation
· Have other small features like multiple choice quizzes or fill in the blanks exercises

All these objectives involve teaching the user something about the coding language the application teaches. All of them have been implemented using a range of tools and techniques. The tools and techniques that were used were a textbox where the user enters their answer into, radio button questions, code demonstrations and information screens. All these tools made teaching the user the needed information to complete the objectives very effective and varied which will keep the user interested. The thing that help the most in the development of the application was the Prototype development method because this allowed me to code a base application that I could then built upon and make more complex and complete which saved me time and gave me some ideas mid development that I then implemented. 

Aim
The main aim of the project has been completed, which will give the user a understanding of the language that they are learning about which they can then use to learn more by themselves by looking at other applications or examples to learn how they work and then implement those techniques and function in application of their own.



Success Criteria 

Literature review 
The success criteria for the literature review as complete successfully which provide lots of needed analysis and information about the projects topic

Research Methods
The success criteria of the chosen research methodology was able to produce a lot of good quality information that was then used in the analysis and design of the application 



Development Methods
The development methodology was able to produce the application in the time frame that was given to it and also to a good standard with all of the needed functionality making the criteria successfully achieved.

Platform
The platform that was chosen was able to do all of the needed things that were said in the success criteria which was having good reliability and also good performance

IDE and Language
The IDE and Language had all of the needed tools and techniques to develop all of the needed functionality and it also support the other needs which where performance, reliability, platform and GUI needs

Application
The application was able to complete all of the following success criteria’s successfully 

· Have suitable and easy to use GUI
· Have a main menu and easy to use navigation system
· Be reliable with no things that would cause the application to crash
· Have a good quality of code that’s easy to read and is commented and grouped to make maintenance easier 

Application Functionality
The applications functionality needs were all successfully implemented 

· Have multiple lessons about Buttons, IF/THEN/ELSE statements, Variables, Inputs and outputs and also Validation
· Get the user to enter code into a validated text box
· Use multiple choice questions
· Use “Fill in the blanks” questions
· User feedback to see if what they have answers is either right or wrong 
· Have onscreen help for users 




[bookmark: _Toc512188467]Conclusions and Recommendations

1.4. [bookmark: _Toc512188468]Conclusions
The main objective of this project was to investigate the use of educational software to teach programming in the FE sector. This topic provided me with a lot of resources that I could review to ultimately find out how software was being utilized by the FE sector.

The literature review gave me a massive amount of knowledge about the project subject which helped answering the main objective of the project because all of the knowledge that I collected confirmed the notion that more could be done with software to teach people in the FE sector. The problem that the UK is having with an IT skills shortage was looked at which mostly pointed towards blaming the current educational system that the Government has in place when teaching and encouraging students to learn about IT and computing. Exploring what the current courses in Secondary education in the UK also gave a lot of confirmation that there is a problem because it gave the opportunity to look at all of inadequacies and down falls of what they currently offer in secondary education institutions.

Further research was done into education with the topic of “How students learn” and “Teaching styles and Tools” which gave a lot of information on how best to teach the different types of students and how they would respond to a teaching technique or tool. This helped on coming up with ideas on how to best tailor the projects application to all students and make sure that the application will be effective at teaching all types of students the basics of programming. It also helps understand how student are motivated and how that might relate to programming which then could be incorporated into the application so that it could be the most effective that it could be. 

Teaching styles was useful in terms of finding out all of the techniques and tools that make up education today, this also gave knowledge on how to best develop the application to best teach people programming. A lot of the research done on teaching styles was about the digital tools that teachers currently incorporate into lessons because this would be the most applicable to the application that was being built. When looking into the digital tools, lots of information on how the tools would be a teaching aid rather than a dedicated lesson for example the tool would aid in distributing information about the lesson or collecting students work so it can be reviewed by the teacher. Looking at these gave a good idea on how the application that was being built for this project would be incorporated into a lesson which then helped the development of the functionality that was going to go into the application so that it would be easy enough for student to get on with but still teacher them adequately. 

Potential platforms, IDE’s and language were compared to see which one would be best suited for the project. When choosing a platform there wasn’t a clear choice because all of them had very good pro’s when it comes to performance or portability but in the end the decision was made to have it on a platform that will be reliable and able to run the application consistently across many machines. Desktop was chosen as the platform even though it does don’t have much portability because in a classroom setup they will be very likely to have desktops available so once the application is installed on those machines then not much will be needed to be done after that. If mobile was chosen, it might require student to download and install it themselves on their devices which could cause problems due to device compatibility and performance differences and also if the student get a ne device or lose their current one there will be further problems. 

When looking at the potential options for the language and IDE that was going to be used things such as the main features, portability, base class libraries and the developer’s skill with the language and platform were the main driving forcing in the decision. VB.NET was chosen because of how well it handles the creation of GUI’s that are easy to use and look familiar and good looking for the users. The event driven nature of the application was also very suited to VB.NET which made the development easy and quick to do when combined with the prototyping development method.

When looking at the philosophy option that are out there I mainly chose Phenomenology because of how good it is at researching about people’s experiences which suits the project very well due to the project being about education tools that people will have to use and experience. Learning about the experience of people using educational tools will be a massive help to designing and developing an effective application to teach programming. This philosophy is also very well suited to the project because the literature reviews main question is “why is there a skills shortage in the UK” which is what drives some of the research so phenomenology will help get to the cause of why there is a skills shortage.

The main reasons for using the inductive approach in the project is so that the project could be conducted with the preconceptions that might bias or warp the conclusions that are derived from the research that is being done on the topic. Choosing this approach as gave the freedom to be wrong in the conclusions that are formed based on the research so have flexibility gives complete freedom to the researcher to conclude purely based on the data they collect which can help get a good conclusion. 

The strategy of case study was chosen because it was the best suited to the project, case studies are able to produce lots of in depth information and analysis about a topic so having the case study as the strategy would give all of the needed information for the project aims and objectives to be completed. Cross sectional was chosen as the time horizon of the project which helped gain knowledge from two different points in a timescale about a subject which helps gain knowledge about how the subject is changing through time to get an idea about where it is going. For the data collection method secondary data was chosen as the main source of data for the project, this gives advantages such as having data collected by academic sources that have more manpower, money and time to collect the data which will be better quality than what one person with limited time could collect. The development method of extreme programming was the selected because of the limited time frame and feedback needs of the application. Having extreme programming as the development method gives the opportunity of getting a lot of quick feedback on the application which will help fixes bugs and improvement upon the implemented functions of the application. 

The applications development went by easily, the extreme programming methodology made it so that the development was done by following the user stories. This makes sure that you are fully implementing the functionary needed in the application and also give you a mindset of a user rather than a developer, so you implement the features that are better suited for users. 
The first release of the application was quite simple because it was purely based on the applications navigation which the application has a lot of, so making sure that it was all implemented at the start would speed up the process and make the application easier to test as it was going along. 
Release 2 was when all of the question functionality was added into the application it was the most complicated and time-consuming part of development. All of the questions and the answering methods were added in along with the information boxes that users would need to answer the questions. A way for the users to check their answers and process to the next lesson was also added in in this release which is were the majority of the code is in the application. 
Release 3 was the finishing phase were features such as a help screen and user tracking features where it locks out the user from things they haven’t gotten to yet, so they have to do the lessons in order. This makes sure that user will not get confused with the questions because some of the questions in the application are dependent on previous questions. 
The application meets all of the aims and objectives that it was set which makes the development phase very successful and through the small test that were done to test all of the functionality in the application. 


0. [bookmark: _Toc512188469]Recommendations

The recommendations that I would suggest making the application better would be a Profile tracking system where the User would enter a username that would then save the users progress for that username so when they restart the application they can choose their profile and continue from where they last left off. 
A way to track the progress of the user would also be an addition to the application for example as you go through the lessons you would get a completion bar at the top showing you what percentage of the lessons that you have already done. This would give the user an idea of how much they have left and how much they have done which might motivate them to finish it off if they are almost done. 
Expanding the topics that the application has would also be a very good addition because teaching programming is the main feature of the application so teaching even more tools and techniques that users could use would add to the quality of the application greatly. Topics such as GUI creation, Printing or file handling would be good additions to the application that would make the application better at teaching the language in depth and give the user more chance to practise their skills. 



[bookmark: _Toc512188470]Reflection

Gibbs Cycle of Reflection
The Gibbs cycle of reflection is cycle that was created to give a structure to the reflection process. It consists of phases that are Description, Feelings, Evaluation, Conclusions and Action. The cycle is a great tool for finding out a person feelings when they experiencing an activity which can give insight on how they coped with the task. It also makes the process easier because it has a clear structure and set a questions that the user can answer which can help the user share more about their experience.
https://www.brookes.ac.uk/students/upgrade/study-skills/reflective-writing-gibbs/
[image: ]

Description
The experience that I will be reflecting on is the project which consists of a literature review, critical review, choosing an implementing research and development methods effectively, designing and implementing a solution to help fix a problem in the topic I am researching and then evaluating and concluded the whole process.

Feelings
Before the project started I was worried about the shear amount of research and analysis that made up the literature review in the project which gave me a sense of urgency in setting up which topic I was going to talk about in the review and also find good academic sources for each topic before I got to it. During the project I realised that with setting up I did prior to starting the review really helped in staying on track and having all of the resources to complete the review in good time. After the experience I felt like some parts could have been better managed and approached because in some part I felt as if I didn’t have the knowledge to complete the section properly but overall, I was relieved that I was able to stay in the time frame that was allotted to the project. 

Evaluation
The things that went well in the project was the development of the application which was relatively smooth with not many problems, only minor functions that I needed to research in order to implement correctly. Another part that went well was the tools for teaching programming section of the literature review because there was an abundance of existing applications to look at and they all lacked features that I wanted to implement into my application which may a lot of assurance of the need for my application. 
Things that didn’t go so well in the project was the first part of the literature review because it was hard to find sources for the data at first for the UK skills shortage and the secondary education course available, because of this problem I had to put off doing it until I was able to find resources to correctly write about the two topics. In the end after most of the literature review was written I found good sources for each and was able to write a lot of good information that I then analysed to better the development of my application. 

Analysis
The things that went bad in the project were mainly cause by the lack of information and knowledge about what I was trying to do so to stop this from happening in the future I will make sure that I research extensively before tackling a large part of literature review or report.
I think that the development went well because of my personal skills level with Visual Basic and I planned ahead what techniques and tools that I needed to do to complete the functionality that I was implementing. I also had lots of examples of education applications, so I could see how they form questions and task and then think how I could achieve that in Visual Basic and then implement similar functionality in my application. 

Conclusion
The main things that I learned about myself in this process is that I can write a lot more high-quality work than I thought I would because I have never written an piece of work this large before so it seems intimidating at first. I also learned that managing the whole process my myself was easier than I thought with the help of proper planning and setup. 

Action points
In the future I think that have resources and information prepared for the writing of section of a project is must do to make the whole process easier. Also prioritising sections by their importance and relevance to the main topic of the project would help gauge how much resources will be needed for a well written and informative section. 
Another action point I think is very important is that all functionality that is going to be in the application should be thought up and planned so you know what you will need to do when you get to instead of getting to the function and then having to search for resources on how to achieve the function. Having all the function you need planned out beforehand will speed up the process and stop you from hitting and brick walls when it comes to the development of the application. 
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Private Sub tophenus_Click(sender As
Lessons. Show()
Ve Hide()

End Sub

#End Region
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alsothe visabilty of a label. use the buttons belowto test out the propeties

IbIColour ForeColor = Color.Red
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IbIVisibiliy.Visible = False

IbIVisibiliy.Visible = True
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Else:
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Else:

End

bxColour.Text = "Red” Then
1blColour. ForeColor = Color.Red

If cbxColour.Text = "Blue” Then

1blColour. ForeColor = Color.Blue
If cbxColour.Text = "Green” Then
1blColour. ForeColor = Color.Green
If cbxColour.Text = "Black” Then
1blColour. ForeColor = Color.Black

ElseIf chxColour.Text = "Yellow" Then

1b1Colour. ForeColor = Color.Yellow
1f

IblColour

Back

cbxColour -

‘The picture above and the the leftis the code to go along with the combo box below.
Ituses a IF/ELSE statementto control the colour of the labelto the right study the code.
‘and then see what happen when you chnage the value of the combo box
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