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Abstract

The aim of this project is to investigate the use of software for students to learn a computing language in secondary schools and to create a tool that does this. The first objective is to carry out a full literature review. The second objective is to design the tool. The third objective is to program the tool. The fourth objective is to test the tool. The fifth objective is to get feedback of the tool and make improvements. 
The research methods that are used is positivism for philosophy, deductive for approach, case study for strategy, longitudinal for time horizon and document analysis for data collection. The evaluation criteria that is used are efficiency, effectiveness and sustainability. The methods of testing used for testing the tool are unit testing, system testing, usability testing, acceptance testing and timeboxes. 
The main findings of the literature review are that there is a shortage of computer programmers despite there being a large number of computer science graduates. The current secondary school computing curriculum is also discussed in the literature review. A tool was also developed to help secondary school students learn programming based on the current secondary school computing curriculum.  
The literature review includes the sections Introduction, What is Computer Programming, Skills Shortage of Computer Programmers, What is Secondary Education, IT/Computing/Digital Literacy at Key Stage 3-4, Learning Styles and Teaching Methods, Types of Programming and Teaching in Secondary Schools, Tools to Learn Programming Languages and a Conclusion which were all used to help with developing the tool. The research methods were chosen to make developing and evaluating the tool easier. The design helped visually understand and see what the tool should look like. A working prototype was developed from this design and by using the different testing methods. For implementation Visual Studio should be used because this was very useful for developing the user interface and programming was made much easier when using the features of Visual Studio.
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[bookmark: _Chapter_1-_Introduction]Chapter 1- Introduction

This project is to investigate the use of software for students to learn a computing language in secondary schools and to create a tool that does this. The first objective is to carry out a full literature review. Search terms will need to be specific to get relevant information and only reputable sources will be used. This will give a better understanding when developing the tool later. The second objective is to design the tool. The user interface of the tool will be designed in the chosen IDE and will be designed based on the findings found in the full literature review. This will make the tool user friendly. 
The third objective is to program the tool. The functionality and logic of the tool will be programmed in the chosen IDE. This will be done to work with the design of the tool and will make the tool useable. The fourth objective is to test the tool. The tool will be tested for errors and logic problems. This will make sure the tool is useful and does what it is programmed to do. Any errors or logic problems will be fixed. The fifth objective is to get feedback of the tool and make improvements. The tool will be given out to certain people to test and provide feedback based on their experience using the tool. This will make sure the tool is meeting user requirements and that the user experience is a good one. Improvements that are suggested will be completed.
Chapter 2 will contain the full literature review, Chapter 3 will contain the research and development methodologies, Chapter 4 will contain the design and implementation, Chapter 5 will contain the evaluation, Chapter 6 will contain the conclusions and recommendations and Chapter 7 will contain the reflection. The bibliography and appendix are at the bottom. 



[bookmark: _Statement_of_the][bookmark: _Chapter_2-_Research][bookmark: _Chapter_2-_Literature]Chapter 2- Literature Review
[bookmark: _2.1-_Research]
[bookmark: _2.1_Introduction][bookmark: _Hlk36544041][bookmark: _Hlk36671774]2.1	Introduction

This literature review will be focusing on the current tools that are out there to help secondary school students learn programming and will include some background about programming. This will be done by researching what programming is, the current programmer shortage, what secondary education is, the current computing curriculum in secondary schools, learning styles and teaching methods, types of programming and languages, the benefits and drawbacks of teaching computing in secondary schools and some of the available tools and services to help people learn programming. 
[bookmark: _2.2_What_is]2.2	What is Computer Programming?

Programming is a set of instructions that a human will write and the computer can understand to perform a specific task or action when the computer is asked to carry out the written instructions. Programming can be used to create and update many programs and services which include but are not limited to websites, software applications, video games and IoT (Internet of Things) devices. Programming can also be split into different categories; these are front-end and back-end programming. Front end programming is developing code that produces elements the user can see and interact with such as user interface and layout. Back end programming is developing code that makes sure an application or website works correctly and does what it is intended to do such as a server or database, the logic behind the application or website and validation. A person that can do both front end and back end programming is called a full stack developer. (1)   
[bookmark: _2.3_Skills_Shortage-]2.3	Skills Shortage- Computer Programmers

There is currently a shortage of good programmers. There are many qualified applicants that apply for jobs but most of them don’t actually have the expertise they claim to have or only have a basic knowledge of programming so are unable to write big applications or spot mistakes in somebody else’s code. This is because programming is challenging and students normally don’t develop their knowledge of programming outside the classroom or only learn the bare minimum needed to just pass the course they are on. (2) This source also compares learning programming similar to learning a foreign language, just because people know some of the words in that language then it doesn’t mean that they are fluent in reading or writing that foreign language. Another source also says that having a computer science degree might not be enough anymore and that software developers and programmers are now also required to know and understand the business they are applying at to get a job at these companies. Software developers and programmers also need to know how to make IT related solutions and not just know how to program to have a higher success of getting a job. (3) 
Companies want the best programmers possible and only 2-4 percent of applicants are offered jobs from their favourite choice of company. Throughout the programming sector many jobs remain unfilled with a lot of programmers unemployed and unable to get programming jobs. This is because many programmers are young, inexperienced and university graduates with a lot of employers refusing to hire them because they lack the skills and training needed so therefore graduates require this training which costs the company more money and leaves the graduates vulnerable to making errors which will slow down a project. Younger programmers with a few years of programming experience lack specific company skills and older experienced programmers demand a higher salary or companies have the false assumption that programmers over thirty years old are not up to date with current programming trends so companies prefer to hire a younger employee who will work longer hours for less money. The old stereotype of a programmer being a man in their twenties with no hobbies or a family is still believed by some companies despite the rise of women and older employees becoming programmers and younger people now having other hobbies outside of programming and some even have a family which is also affecting job opportunities. (4)    
[bookmark: _2.4_What_is]2.4	What is Secondary Education? 

Secondary education takes place in secondary schools and follows primary education which takes place in primary schools. Students in secondary education are aged between eleven to sixteen and the students are split into five separate years. These are year 7, year 8, year 9, year 10 and year 11. Students are also split into different groups per year based on their educational intelligence from exams at the end of the primary education. Year 7 is where new students are placed when all students have turned eleven, the following year the students are placed in year 8 and so on until year 11 when students leave secondary school at the end of year 11 when they have turned sixteen to go onto further education or seek employment. (5) This source is for England but it is the same for Wales. 
There are two key stages, these are Key Stage 3 and Key Stage 4. Key Stage 3 takes place in year 7, year 8 and year 9 where students learn a variety of subjects by learning a bit more about the subject in general every year and taking exams at the end of each year to assess their progress. During year 9 students choose the subjects they want to study in more detail during year 10 and year 11. Key Stage 4 takes place in year 10 and year 11 and at the end of each year students sit GCSEs (General Certificate of Secondary Education) in that subject to have a formal qualification in that particular subject. (6) The more GCSEs a student has means a better chance of getting onto higher education courses with higher qualifications and therefore a higher chance of getting a well-paid job. This source is for England but it is the same for Wales.   
[bookmark: _2.5_IT/Computing/Digital_Literacy]2.5	IT/Computing/Digital Literacy at Key Stage 3-4 

Qualifications
The IT (Information Technology) GCSE was a qualification that taught students how to use a computer and covered the basics of programming and software such as Microsoft Office. The summer 2019 exam of this GCSE was the last one before it got scrapped due to being outdated. (7) 
The computer science GCSE is a qualification that teaches students to understand how a computer works and goes into more depth than the old IT GCSE by teaching students about programming in more technical depth and also about networking which was not covered in the old IT GCSE. (8) 
Digital literacy is taught in secondary schools and consists of a variety of computing related skills which has no exam but is assessed internally instead. (9)
Secondary school students can also study vocational courses in a college such as BTEC Level 2 in IT during Key Stage 4 in secondary school along with their GCSEs but this is optional. (5)
There is currently a decrease of students taking computing GCSE with more than 40,000 less students studying the topic last year compared to the year before that. There are also less girls doing computing GCSE with a drop of 21% from 40% five years ago. (10) These figures mean that less students are learning about computing and therefore knowledge of programming languages is getting less than before.   
Curriculum
According to the Department for Education, [11], the current secondary school curriculum for IT/Computing is separated into two parts, Key Stage 3 and Key Stage 4. Key Stage 3 and Key Stage 4 are separated into two different subcategories which are computer science and digital literacy. The information technology section in this source has been left out due to it no longer being covered. 
Key Stage 3 computer science includes:
· Designing, using and evaluating computational abstractions that model the state and behaviour of real-world problems and physical systems.
· Understand several algorithms that reflect computational thinking such as sorting and sorting and using logical reasoning to compare the use of alternative algorithms to solve the same problem.
· Use two or more programming languages with at least one being textual to solve a variety of computational problems, make appropriate use of data structures such as tables or arrays and to design and develop modular programs that use procedures or functions. 
· Understand simple Boolean logic such as AND, OR and NOT, the uses of Boolean logic in programming and to understand binary such as binary addition and binary to decimal conversion. 
· Understand the hardware and software components that make up a computer system and how they communicate with one another and with other systems.
· Understand how instructions are stored and executed within a computer system and understand how various types of data such as text, sounds and pictures can be digitally manipulated in the form of binary digits.
Key Stage 3 digital literacy includes:
· Understanding a range of ways to use technology safely, respectfully, responsibly and securely which include protecting student’s online identity and privacy, recognise inappropriate content, know what their conduct should be when using technology and who to contact or report to about concerns when using technology. 
Key Stage 4 computer science and digital literacy include all the learning aims from Key Stage 3 but goes into more depth to allow all students the opportunity to progress to higher levels of study and/or a professional career. All pupils are taught to:
· Develop their capability, creativity and knowledge in computer science and digital media. 
· Develop and apply their analytic, problem solving, design and computational thinking skills. 
· Understand how changes in technology affect safety including new ways to protect student’s privacy and identity and how to identify and report a range of concerns. 
The teaching for this computer science GCSE and digital literacy however only started taking place in Wales during 2017 with the first computer science GCSE exam taking place from 2019. (Appendix 1)
[bookmark: _2.6_Learning_Styles][bookmark: _Hlk22633846]2.6	Learning Styles and Teaching Methods

The learning styles and current teaching methods in secondary schools will be discussed in this section.  
Learning Styles
There are three main learning styles; these are visual, auditory and kinaesthetic. Visual learners need pictures or graphs to learn and normally write down notes, auditory learners need to hear information and prefer listening to PowerPoints and kinaesthetic learners need to do an activity in order to understand the concept. Around 65% of students are visual learners, 30% of student are auditory learners and around 5% of students are kinaesthetic learners. (12) Visual learning style strategies include drawing diagrams, redrawing pages from memory, replacing important words with symbols and highlighting key terms in different colours. Auditory learning style strategies include recording summarised notes and listening to them back, rereading summarised notes out loud, explaining the notes to fellow peers and having a discussion about the topic with someone. Kinaesthetic learning style strategies include use real life examples, applications and/or case studies to understand concepts, redoing previous projects and drawing or creating pictures to illustrate the idea. (13) There are also more commonly used learning styles; these are linguistic, mathematical, interpersonal and intrapersonal. Linguistic learning style is using words such as writing words down to learn a topic or by speaking them all out loud to yourself. Mathematical learning style is using numbers, logic and reasoning to understand a topic and is a common learning style in computing. Interpersonal learning style is preferring to learn a topic with other people such as in groups or in pairs. Intrapersonal learning style is preferring to work alone and study a topic by yourself. (14) The learning styles can also be combined such as this source has done about learning styles in secondary schools and how popular each learning style is with secondary school students. These combined learning styles are independent, avoidant, collaborative, dependant, competitive and participative. According to the research the author of this case study carried out; the competitive learning style is the most popular at 48.2% with collaborative at 29.2%, independent at 10.9%, avoidance at 4.5%, participant at 4.5% and dependent at 2.7%. (15)     
Teaching Methods
Teaching methods are split into two main categories. These are teacher-centred methods and student-centred methods. The teacher-centred methods that will be discussed are direct instruction, flipped classrooms and kinaesthetic learning. The student-centred methods that will be discussed are differentiated instruction, inquiry-based learning, expeditionary learning, personalised learning and game-based learning. These teacher methods are also classed as high tech or low tech. (16)
Teacher-centred methods
Direct instruction is a teaching strategy that relies on teaching students through lectures and demonstrations. In this method the teacher could play one or all of the following rules. These are formal authority, expert and personal model. A formal authority teacher is normally in a position of authority because of their really good knowledge about the subject they are teaching. Formal authority also focuses on rules and expectations. An expert teacher has all the knowledge in the classroom and students are viewed as receptors (“empty vessels”) for the knowledge and information. A personal model teacher leads by example and demonstrates to students how to access and comprehend the subject information. In this particular role a student learns by observing and copying the teachers process. This is a low tech teaching method. (17)
Flipped classrooms is a teaching strategy that has students watching pre-recorded lectures at home and complete school work at school instead of the other way around. Teachers who use this method may also use videos from online sources. This teaching strategy allows students to work at their own pace but this relies heavily on pre-recorded videos which means both students and the teacher will need a good internet connect and devices that can access the videos. This is a high tech teaching method. (16)
Kinaesthetic learning is a teaching strategy that requires students to create or make things. Students perform physical activities instead of listening to a lecture or watching a video and some of these physical activities include being hands on, building, drawing and role play. This is a low tech teaching method. (16)
Student-centred methods
Differentiated instruction is the teaching practice of giving specific instructions to meet a student’s individual needs. This includes a wide variety of activities such as having students read books at their own reading level or giving different spelling lists to different students. This is a low tech teaching method. (16)
Inquiry-based learning is a teaching strategy that makes students investigate projects by themselves with the teacher as a supportive figure that provides support if needed by either learning together in the facilitator role, telling students how to access the information in the personal model role or answering any student questions in the delegator role or even all of the mentioned roles. This is a high tech teaching method. (16)
Expeditionary learning is a teaching strategy in the form of project based learning where students go on expeditions and take part in topics in depth about what they are studying. This is meant to show the students how problem solving happens in the real world and students try to find a solution together with the teacher. This teaching style can use software packages and internet access so therefore this is a high tech teaching method. (16) 
Personalised learning is a teaching strategy where students follow personalised plans developed by teachers which are specific to their needs, interests and skills. Assessments are also personalised to a student’s needs, interests and skills so the student can progress through topics at their own pace and get better grades. This is a high tech teaching method. (16)    
Game based learning is a teaching strategy that engages students to be more active in the classroom and learn a topic through a video game. In a game based learning environment students work on quests or levels to achieve a specific goal and progress through the topic they are learning. As students progress achievements can also be gained as an incentive to carry on playing the game and therefore learn the topic. Teachers play a big role in the planning and creating content but this is student based because the game is focused on the students and the students are the ones who will play through the game by themselves and learn more about the topic as they progress through the game at their own pace. This is a high tech teaching method. (16) 
[bookmark: _2.7_Programming_Languages][bookmark: _2.7_Types_of][bookmark: _Hlk33647088]2.7	Types of Programming and Teaching in Secondary Schools

There are many types of languages that computing instructions can be written in and there are many ways to write those instructions. (18) Some of these languages are C, C++, C#, Java, Python, Visual Basic, SQL, Swift, JavaScript, HMTL and CSS. Some languages are easier to learn than the other, use different syntax and logic depending on their purpose and their popularity vary. The most commonly used languages will be discussed in more detail. C is one of the original programming languages and is used in a wide variety of programs such as software validation and logic and operating systems but C can be quite difficult to lean however. C++ is based on C and is a powerful language used to create software such as software engines and video games. C++ however requires a lot of code to be written and C++ code can become difficult to maintain. C# is based on C and C++ and is an easy to use language. C# is used mainly for creating Microsoft software and video games. C# however is not easy for a beginner to learn. HTML is a mark-up language used to create structure and content for websites and is easy to learn. CSS is a language that web developers use to create the design of a website and is easy to learn but it can take years however to master. Java is based on C++ and is one of the most widely used programming languages around the world due to the variety of projects it can be used for such as desktop applications and Android apps. Java however is not a beginner friendly language. (19) JavaScript is a powerful language used be web developers to make websites interactive and user friendly, is used in web servers and is currently an in-demand language but can be difficult to learn. Python is a beginner friendly language that reads almost like written English which can be used for data mining, machine learning such as IoT devices, web development and game development. SQL is a powerful structured query language which is used for database management systems and to analyse data in databases such as big data. Swift is a programming language created by Apple and is used for developing iOS apps. (20) 
There are three main types of developers; these are software developers, web developers and mobile developers. Software developers work on desktop applications such as software suites, video games and even operating systems. Software developers use languages such as C, C++, C#, Python and Visual Basic. Web developers work on web related applications such as websites. Web developers use languages such as HTML, CSS and JavaScript. Mobile developers work on interactive mobile apps to work on mobile devices such as Android and iOS. Mobile developers use languages such as Java and Swift. (21)
The main types of programming are procedural, functional, object-oriented, scripting and logic. Procedural programming is using multiple variables and relies heavily on loops to execute a sequence of statements to produce a result. Functional programming uses stored data and avoids loops by using recursive functions to return values. Object-oriented programming is a group of objects that have internal data and external components that access parts of the data in the form of encapsulation. Scripting programming is the same as procedural programming but without compile time type checking and uses tiny syntax. Logic programming is making statements that allow the machine to decide how to act upon them instead of doing them no matter what and is a form of machine learning. (22) 
The benefits of teaching programming to this age range are to give them the skills needed to get a job in programming or going to higher education when leaving school, is a topic a lot of students find interesting and to have a hobby in programming. The drawbacks of teaching to this age range are having difficulty teaching some students due to behavioural or learning reasons, getting all the equipment setup for students and assessing students current computing ability and keeping up to date with current learning trends of secondary school students is difficult. (23)   
[bookmark: _2.7_Tools_to]2.8	Tools to Learn Programming Languages

There are many tools to learn programming but the following three will be discussed because of their high reputation. These are Scratch, Codecademy and W3Schools.
Scratch
This is a program that teaches mainly children and teenagers between ages 8-16 about the basics of programming by using a drag and drop system where learners fill in the gaps with already provided answers but can be used by people of any age. Scratch allows users to make stories, games and animations. Users can also share their creations with other users on the Scratch website and rate each other’s creations. Scratch is free to use and creating an account is optional. (24)
Scratch is simple for children to use, easy for beginners to learn programming, learners can share their work with other learners while rating other learners’ creations on the website and uses animations and games to keep learners interested in programming. Scratch however is too childish for older learners, can make learners think all programming languages are drag and drop and does not go into much technical detail. 
[image: ]
(24)

Codecademy
This is a website that teaches people of all ages how to program regardless of how much they know about it through courses and chapters in each course breaking the learning topic down into smaller chunks for the learner to learn one thing at a time. There are also quizzes at the end of the courses to see how much the learner has learned. This covers a wide range of languages with some of them including HTML, CSS, Javascript, Python, SQL, C# and C++. To use Codecademy the user must create an account and for some features the user has to pay £15.99 a month under the pro package to use them. (25) 
Codecademy is suitable for all ages, provides detailed documentation and exercises for a wide variety of programming languages and learners can interact with other learners by sharing work and/or asking questions. Codecademy however requires the learner to create an account to access the courses and not everything is free with some courses and features locked unless the learner pays for them. 

[image: ](25)

W3Schools
This is a website that mainly teaches website development but it also covers other languages such as Python, Java, C++ and C#. Users read the subsections for the language they want to learn and complete programming activities on each page which is broken down into subpages and different sections per programming language. People of all ages and knowledge can use W3Schools and it is free to use. (26)   
W3Schools covers a wide range of languages, is free to use and an account is not needed and there are plenty of sections per language with exercises for the learner to complete. W3Schools however is made mainly for web development and does not mainly cater for programming overall. 
 
[image: ](26)

[bookmark: _References][bookmark: _2.8_Conclusion][bookmark: _2.9_Summary]2.9	Conclusion

[bookmark: _Aims_and_Objectives][bookmark: _2.2)_Review_of][bookmark: _Chapter_3-_Research]There is currently a shortage of good programmers so there is a need to improve learning programming. The new current computing GCSE goes into programming in more detail than the old IT GCSE so the tool would need to follow the new syllabus. There are multiple learning and teaching styles so these will need to be considered when developing the tool. The tool will use at least one type of programming type and programming language and teaching to secondary school students will need to be considered when developing the tool. There are many tools and services available to learn programming already so the new tool would take the good points from each of the discussed tools. A new tool to help students learn programming will be focused specifically on secondary school pupils and will try and improve the disadvantages of the discussed tools.  

[bookmark: _Chapter_3-_Research_1]Chapter 3- Research and Development Methodology

[bookmark: _3.1-_Research_Methodology][bookmark: _3.1-_Research_Methodologies][bookmark: _Hlk36553787]3.1- Research Methodology 
3.1.1 [bookmark: _Hlk36682951]   Philosophy	
The positivism philosophy research method will be used for this project because mainly quantitative data will be needed when developing the tool. The main benefit of positivism is that it is very useful for displaying visual data such as figures and numbers. The main disadvantage of this however relies on having a good knowledge of the subject area and this will be overcome by having a good knowledge of this subject area for this project. (27)
3.1.2    Approach
[bookmark: _Hlk26224094]The deductive approach research method will be used for this project because this is heavily associated with the positivism research method and to develop the tool which is similar to other tools while improving on their disadvantages. The main benefit of the deductive research method is that it is useful to measure quantitative concepts and generalise research findings. The main disadvantage of this however means that it can be difficult to achieve without many sources and this will be overcome by using a number of different sources for this project. (28) 
3.1.3    Strategy
[bookmark: _Hlk26224127]The case study strategy research method will be used for this project because this is another name for a very detailed investigation into a specific topic and will provide a large amount of information for this project’s specific topic. The main benefit of a case study is the ability to tell a story about a complex subject in layman’s terms. The main disadvantage of this however is that it is considered to have limitations as an evaluation tool however and this will be overcome by using a case study that is in detail. (29)   

3.1.4    Time Horizon
The longitudinal time horizon research method will be used for this project because this tool will be prototyped so there will be two versions of the tool to compare against each other. The main benefit of longitudinal time horizon is that it allows someone to study differences over time and reduces errors. The main disadvantage of this however means a project can become too complex and this will be overcome by not having a large number of prototypes for this project. (30)  
3.1.5    Data Collection Method
[bookmark: _3.2-_Development_Methodology]The document analysis secondary data collection method will be used for this project because a majority of the required information is already out there and the documents that will be used include internet articles, the current secondary school syllabus and documentation of other learning programming tools. The main benefit of document analysis is that it is cheaper than most other data collection methods and takes less time to complete than some data collection methods. The main disadvantage of this however is that some documents can be outdated and this will be overcome by using up to date documents. (31)
3.1.6    Evaluation Criteria
The evaluation criterion that will be used for this project to evaluate the project when completed are efficiency, effectiveness and sustainability. 
· Efficiency will be used for this project because the project aim is to develop a tool so the development input, user output quality and time taken to develop the tool will all need to be taken into account. (32)
· Effectiveness will be used for this project because this project uses objectives so whether these objectives were met and how well they were carried out will need to be considered and judged when evaluating the project. (32)
· Sustainably will be used for this project because this project involves developing a tool so how beneficial the tool will be to users after development will need to be judged based on the other two evaluation criterion. (32)   

3.1.7    Methods of Testing
The testing methods that will be used are unit testing, system testing, usability testing, acceptance testing and time boxes. Unit testing has been chosen because individual components of the tool will need to be tested to make sure that they meet the design and user requirements. (33) System testing will be used to test the whole tool when everything has been completed and to make sure that requirements have been met. (34) Usability testing will be used to measure how user friendly the tool is for the users to use to make sure the tool is suitable to be used by secondary school students. (35) Acceptance testing has been chosen because the tool will need to be tested for requirements acceptability and whether it is acceptable to be released before being rolled out to the users. (36) Time boxes will be used to test the tool at different stages and to quickly identify bugs and fix them during that particular stage. (37)    

[bookmark: _3.2-_Development_Methodology_1]3.2- Development Methodology 
3.2.1     Development Method
The development method time boxing will be used for this project because this is a small project, to quickly identify bugs and the tool will be developed by only one person. The main benefits of time boxing are that it allows developers to prioritise tasks, can easily track progress and record a history of completed work. The main disadvantage of this however means quality of work can be sacrificed and this will be overcome by setting sensible periods of time. (37) 
3.2.2     Hardware
The hardware that will be needed to develop the tool is a desktop computer and/or a laptop. This will need to be up to date to work on the target operating system, to install the IDE, use the programming language to develop the tool and for the users to test and use the tool. A keyboard and mouse will also be needed for input. (38) 


3.2.3     Software
The software will be Windows- This will be used for the tool to be a desktop application that will run on the Windows operating system. The target Windows version will be Windows 10 because this is the most up to date version of Windows. (39) This has been chosen for this project because Windows 10 is the most up to date version of Windows, is one of the most popular operating systems in the world and has a simple to use interface.  
3.2.4     Materials and Tools
IDE (Integrated Development Environment)
The IDE will be Visual Studio- This will be used to design the user interface and program the tool for Windows because of the UI features it offers, the formatting of code, the debugging tools and Windows features that Visual Studio has. (40) This has been chosen for this project because Visual Studio offers a lot of developer tools, is made mainly for desktop applications and is a very popular IDE.
Programming Language for the Tool and the Language of Learning
[bookmark: _Chapter_4-_Design]The programming language for the tool will be C#. This will be used to program the tool for Windows in Visual Studio because the language is made specifically for Windows and is easy to use. (41) Visual Basic will be the language the tool will teach because of the Windows syntax Visual Basic uses and the simplicity of Visual Basic makes it an easy beginners’ language, especially for secondary school students. (42) 


[bookmark: _Chapter_4-_Design_1]Chapter 4- Design and Implementation

[bookmark: _4.1-_Design]4.1- Design
4.1.1     Project Requirements
The project requirements of this project were discovered through the literature review and carefully considered by assessing the other learning programming tools. 
 The project requirements are: 
· The tool will need to be user friendly and easy to use for the target audience.
· Multiple learning categories will be used in the shape of forms to teach the user about Visual Basic. The forms will include the following sections; Introduction, Variables, Input and Output, Logic, Calculation, If Statements, Cases, Loops, Validation, Advanced and Recap. 
· Each form of the tool will include a learning section and an exercise section where the user can learn about the particular area and test their knowledge with an exercise. 
· Each exercise will be connected to a Microsoft Access database and will be different formats, will have twenty questions per section and the users score will not be saved so the user can try to get a perfect score. 
· The introduction and recap forms will just have text for the user to read. 
These project requirements were chosen because the tools main audience is secondary school pupils learning programming and is broken down into sub sections because programming is a broad and difficult subject to learn.

4.1.2     System Models
Flowchart
This shows the flowchart of the tool. The flow of the tool is shown where clicking on each form from the main form displays the learning and/or try it yourself sections where the results of the exercise is shown if the user presses the check results button where applicable. The user also has the choice to close the tool throughout the application process and on each form. This flow of the tool was chosen for users to have a continuous flow between sections when learning and to close the tool when the user has finished going through the forms and/or has had enough of using the tool during a sitting.  
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ERD
This shows the ERD (Entity Relationship Diagram) of the database that will be connected to the tool with twenty questions and answers per exercise for the forms that will use them. The question table for a specific form will be connected to the tool with the answer table for a specific form also connected to the tool. The user inputted answer for the loaded question will be checked against the loaded answer to add a score of one or zero per question to give a final score which will be different depending on how many questions the user answers correct. This was chosen to make the tool dynamic instead of static for ease of use and to give the user the option to add their own questions.   
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4.1.3     System Interface
Main Mockup
This mockup shows the potential user interface for the forms of the tool. The user would select what part of the language they want to learn from the main page drop down list which would then bring up the relevant learning text in the learning section. The user could then complete various types of exercises based on what they have just learned in the try it for yourself section and the process to show the users score for that particular section will show up in the results section when the user clicks on the check results button. This mockup was chosen to make the options within the tool easy to find and user friendly for the target age group. The learning section will include text for the user to learn about the chosen section in programming and the results section will include the outputted user score to the user.  
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Try It Yourself Mockup
[image: ]This mockup shows the potential user interface for the try it yourself section of the tool. This section has a mockup because this will have the most components whereas the other sections will just have text of information and labels. For each exercise the question textbox, answer textbox, next question button, check results button and the current question number will be included and displayed the user along with the options for the forms particular exercise which will vary from typing in the answer, dragging the answer into a textbox and selecting the correct answer from a list of different options.


[bookmark: _4.2-_Implementation]4.2- Implementation
4.2.1     Problems and Successes
The tool was developed in Visual Studio and used the programming language C#. A prototype has been made with the final version to be completed soon. The prototype includes the finished versions of the Main, Introduction, Variables, Input and Output and Logic forms. The final version of this prototype will also include the Calculation, If Statements, Cases, Loops, Validation and Recap forms. 
The user interface of the forms is slightly different than in the design such as the page options being in a separate form to make the tool less clunky, the try it yourself section being renamed to the exercise section, the results section has been merged with the exercise section for a better visual appearance and the Advanced form has been removed from the tool due to time restrictions and not to overload the learner with information. Adding user created questions was also removed due to difficulties getting the feature to function correctly. 
The Main form includes a dropdown list for the user to select a form of their choice about what section of programming the user wants to learn about. The Introduction form has text introducing the user to the tool and explaining how the tool works in more detail. The learning section for the Variables, Input and Output and Logic forms has the required text for the user to learn about that particular subject area of programming along with an exercise on each form. For validation textboxes and components that cannot be edited by the user have been made read only. 
The questions and answers for each form in the exercise section are connected to the relevant table in a Microsoft Access database and are used to compare the users inputted answers with the answers in the database. The exercises for each form include a variety of methods such as selecting an option from a dropdown list, dragging an answer onto a textbox and typing the answer into a textbox and all include validation to stop the user inputting garbage data. 
The questions update when the user presses the next question button and the users’ score is calculated and shown to them when the user has answered all the questions for a particular form after pressing the “Check Results” button. 
This prototype is a success because the main functionality is working, the database connection works as intended, the user requirements are met and the prototype is dynamic. 
The problems of this prototype were time and technical issues because as discussed, some elements and features from the design had to be scrapped or even not be implemented at all due to difficulties and from prioritising other tasks. 




4.2.2     Code Snippets
The main form uses a switch statement with cases to display the form that the user has selected. This snippet shows some of the form cases and the commented-out case for the deleted Advanced form which was removed due to the issues discussed above. 
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The forms that have an exercise use the same method of having code that sets up the default properties for each exercise type, variables and database connection when first loaded. 
The next question button on each form that has an exercise uses the same method of getting the correct answer and current question from the database, updating the users score, setting up validation and using a for loop to stop calculating the score after twenty questions are answered and to tell the user that they have answered all of the twenty questions. 
The check results button on each form that has an exercise uses the same method of using a Boolean to determine whether to show the users score if the user has answered all the questions or if the user has not answered all the questions then a message to say they have not answered all the questions is shown instead. 
This snippet shows the code for the next question button which is similar for all the forms that have an exercise and this part of the tool has the most amount of code.
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[image: ]This snippet shows the cut feature of the user adding their own questions to an exercise on a form which is commented out due to the issues discussed above. 







4.2.3     Software Testing
The prototype was tested using the following testing techniques; unit testing, system testing, usability testing and acceptance testing. 
Unit Testing
This test was to determine if individual parts of the code work. All forms were tested but the variables form was tested the most because this is the first form that was set up which contains both a learning section and an exercise section. 
The main focus of the unit testing was the exercise section to make sure the code for each separate button was working correctly. These first screenshots show the question and question number updating when pressing the “Next” button.  
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These second screenshots show the final score being displayed the user only when the user has answered all of the twenty questions when pressing the “Check Results” button.
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System Testing
This test was to determine if the whole prototype worked as required and was functioning without errors. These screenshots show all of the Introduction, Variables, Input and Output and Logic forms loading correctly when being selected from the main form. 
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Usability Testing
This test was to determine if the user interface works as intended and is user friendly. All of the forms were tested but the variables form was the form tested the most because this user interface was created first with both a learning section and exercise section and the other forms use user interfaces which are based on the variables form user interface. 
This screenshot shows that the user interface for the tool is easy to read and use. The font type and colour are easily readable and the bold font indicates sections that are important. The buttons, textboxes, labels and group boxes are clearly labelled so are recognizable for what each component is meant to be and the mouse cursor updates accordingly when being pressed on a component or is hovering over something on the tool. The option to not make the form larger so the user cannot modify the user interface dimensions is also working correctly as well the options to minimize and close the form and the logo in the top left corner shows that the form belongs to the tool. 

[image: ]
Acceptance Testing
This test was to determine if the user would know what the prototype is meant to do. A potential user tested the tool and provided the feedback below which shows that the user knew what the purpose of the tool was and provided both benefits and disadvantages of the tool. 
“I was able to choose a form easily from the main page. The Learn VB tool is easy to use as components are labelled, everything is not squashed together and I was able to navigate around the interface. The learning section is clear to understand and I’m able to easily use the exercise section. The Learn VB tool could however use more colour and include images”.





4.2.4     Iterations/Timeboxes
This project used timeboxing and four different timeboxes were used. These were used to test the prototype at different stages of development and make sure each form was working as intended without any errors or bugs. 

First Timebox
The first timebox for the prototype involved developing the Main and Introduction forms and setting up the user interfaces. 
The forms were tested to make sure the Introduction form loaded when being selected from the Main form dropdown list.
The Main form has a label to describe to the user how to choose another form and the Introduction form contains instructions for the user so that they know how to use the tool and what the tool is for. 
The screenshots shown demonstrate this.  
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Second Timebox
The second timebox for the prototype involved developing the Variables form. The Variables form was tested to make sure the form loaded when being selected from the Main form and the user interface was setup with labels for the user to understand how to use the form. 
The database was connected to the form with the Variables questions and answers tables loaded. 
The Variables form has a learning section for the user to learn about that particular subject and to answer the questions in the exercise section. The exercise is selecting the correct answer from a dropdown list and was tested to make sure everything was working correctly and functioning as required including validation. 
The screenshots shown demonstrate this.  
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Third Timebox
The third timebox for the prototype involved developing the Input and Output form. The Input and Output form was tested to make sure the form loaded when being selected from the Main form and the user interface was setup with labels for the user to understand how to use the form. 
The database was connected to the form with the Input and Output questions and answers tables loaded. 
The Input and Output form has a learning section for the user to learn about that particular subject and to answer the questions in the exercise section. The exercise is dragging the correct answer into the answer textbox and was tested to make sure everything was working correctly and functioning as required including validation. 
The screenshots shown demonstrate this.  
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Fourth Timebox
The fourth and final timebox for the prototype involved developing the Logic form. The Logic form was tested to make sure the form loaded when being selected from the Main form and the user interface was setup with labels for the user to understand how to use the form. 
The database was connected to the form with the Logic questions and answers tables loaded. 
The Logic form has a learning section for the user to learn about that particular subject and to answer the questions in the exercise section. The exercise is typing the answer into the answer textbox and was tested to make sure everything was working correctly and functioning as required including validation. 
The screenshots shown demonstrate this.  
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[bookmark: _Chapter_5-_Evaluation_1]Chapter 5- Evaluation

The tool was developed with help from all the chapters of this report but mainly the Literature Review was the most helpful. The What is Computer Programming, IT/Computing/Digital Literacy at Key Stage 3-4 and Types of Programming and Teaching in Secondary Schools sections of the literature review were taken into account and read carefully when coming up with the content for the tool such as what forms and parts of programming to use so the tool would be useful to use. The Learning Styles and Teaching Methods section of the literature review was taken into account when writing the learning section of the tool on the forms so the learner would understand clearly what the programming section is about, to convey the content properly and concisely to the target audience and to make the text simple to read. The Tools to Learn Programming Languages section of the literature review was used to compare exercises that similar tools were using to come up with the exercises that were used for the tool in the try it yourself section of the forms. 
The chapter Research Methodologies also helped with developing the tool. Positivism was used with quantitative data when developing the tool to display the data to the user. Deductive was used due to how heavily associated this is with the positivism research method and was used to improve the disadvantages of other tools from the Tools to Learn Programming Languages section in the literature review. Case study was used to get specific information about this subject and as a result of this the literature review was used to get accurate and correct data. Longitudinal was used to prototype the tool which was useful as this reduced the amount of errors the tool had and allowed for improvements to be made which will also be applied to the final version of the tool. Document analysis was used to get specific data from the current secondary school syllabus which helped make the content of the tool up to date and accurate with the current secondary school curriculum for the target audience of secondary school students. 
The methods of testing which included unit testing, system testing, usability testing, acceptance testing and time boxes which are discussed in more detail in the Design and Implementation chapter were all used to test the tool and were really helpful to quickly eliminate errors, test components separately and the tool as a whole, check the user interface design, make sure the user knows what the tool is for and to make improvements.     
The design made developing the tool easier. The project requirements of the tool set out before development which included the tool to be user friendly for the target audience of secondary school students, creating multiple forms for each learning topic to be separate, having a learning and exercise section on each form where the user can learn about a particular area in programming, having the exercises connect to a Microsoft Access database and having just text for the introduction and recap forms helped keep the progress of development on track and to break developing the prototype into smaller tasks which made development easier. The flowchart and ERD in the design helped understand the flow and setup of the tool easier which therefore also saved time by having this information already available. The mockups gave an idea of what the tool should look like and when designing the user interface these mockups were used for ease of use and as a visual guide. 
This project was a success because the aim of investigating the use of software for students to learn a computing language in secondary schools was achieved and a prototype was developed. This was done by carrying out the objectives; the first objective of the full literature review was carried out, the second objective of designed the tool was completed, the third objective of programming the tool was in the form of a prototype, the fourth objective of testing the tool was a success and the fifth objective of getting feedback of the tool and making improvements was also carried out. 
When carrying out the full literature review reputable sources were used when investigating the different sections to talk about by using mainly a variety of academic websites, keeping search terms specific and comparing different sources. The design of the tool was accomplished by using a user-friendly interface suitable for the target audience of secondary school students that consisted of white space, clear text that is easy to read and using group boxes to separate different parts of the user interface on each form. The prototype was programmed by using the logic of C# such as variables and methods, using the design components that were on the forms and by comparing what other similar tools have done. The prototype was successfully tested by using the testing methods discusses earlier in this report. This was useful because bugs were quickly found and eliminated and it helped to understand the current state of the prototype. Getting feedback and making improvements was also a success by using acceptance testing which is discussed earlier in this report. This helped know what the user was thinking from their point of view and their input and feedback helped make the prototype better for also other users.             
The evaluation criterion of efficiency, effectiveness and sustainability which were talked about earlier in this report will be discussed. The prototype is efficient because the prototype does what it is meant to do and follows design standards. The design standards include naming the user interface objects using design conventions, using an easy to read font and making text bold where appropriate and using adequate spacing between objects so the user can see and click on clickable objects easier. The prototype was programmed using C# coding conventions such as writing in camel case, adding comments next to code to explain what that piece of code does and using an appropriate layout to make the code easier to read, better to understand and to quickly locate a specific part of code. The user output quality is efficient because there is no garbage output and the users final score when completing the exercises is accurate and correct. The time taken to develop the prototype was also efficient because the prototype was developed within the set timeframe and the full tool is also on course to be developed by the set deadline. 
The prototype is effective because each form and section does what it is required to do, the learning text is accurate as it follows the current secondary school computing curriculum and the exercises in the try it yourself section are challenging but also achievable for the target user group of secondary school students which is needed to keep their brains busy and occupied with the specific programming topic they are currently learning. The objectives of this project discussed earlier in the evaluation were also met and carried out successful which makes the prototype even more accurate. The prototype is also effective because the more the students know about programming through using this tool then the higher the chances will be that the students will pass formal exams in computer science which will allow them to go onto further education and/or get jobs in the programming field. The prototype is sustainable because the prototype is developed for the current Windows operating system which means the target audience will be able to use the tool at school and at home when the tool is fully developed and is quite beneficial to the target users based on the efficiency and effectiveness of the prototype which have been already discussed.
Overall, the outcome of this project was what I expected because the aim was achieved by producing a working prototype which was developed with help from the design, full literature review and other chapters in this report. The objectives were also met which made the project easier to complete. The user interface of the forms had to be changed slightly from the design due to realising a better look was needed when actually developing the prototype but in general the user interface looks similar to the design and still works as intended. If the project was to be completed again then changing the development methodology to extreme programming instead of time boxing would be done to make the tool in a higher quality and in case the user requirements changed while developing the tool. The research methodologies would be looked at carefully and considered in greater detail before making a final decision if the project was to be completed again to outweigh the benefits and disadvantages of each research methodology in even more detail and the design would also be slightly changed to include user interfaces in a bit more detail. The tool would also have a wider range of exercises for the users to try instead of having three types of exercise and more time would be allocated to development to allow this to happen, be completed and tested.  
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[bookmark: _6.1-_Conclusions]6.1- Conclusions
[bookmark: _Hlk36683159]This project was completed by first doing the full literature review. The literature review was achieved by using reputable academic sources and keeping search terms specific. The literature review included the sections Introduction, What is Computer Programming, Skills Shortage of Computer Programmers, What is Secondary Education, IT/Computing/Digital Literacy at Key Stage 3-4, Learning Styles and Teaching Methods, Types of Programming and Teaching in Secondary Schools, Tools to Learn Programming Languages and a Conclusion which were all used to help with developing the prototype and tool. In the literature review the main points of these sections were talked about such as the different types of programmer, the current secondary school computing curriculum and the different types of programming languages but the main thing that was discovered is that there is currently a shortage of computer programmers and that employers are currently not employing a lot of computer science graduates despite a lot of people having a degree due to them not having the specific skills needed to work for a company and by only learning the bare minimum to pass their college or university course. 
Research methodologies were identified next to help with developing the tool along with evaluation criteria and testing methods. The research methodologies chosen were Positivism, Deductive, Case Study, Longitudinal and Document Analysis. The evaluation criteria chosen was Efficiency, Effectiveness and Sustainability. The testing methods chosen were unit testing, system testing, usability testing, acceptance testing and also timeboxes. These were set out to make developing the tool easier, to know what to evaluate at the end and know how the tool would be tested to check for errors and make improvements. 
The design was the next part to be completed and the requirements for the tool were written down. A flow chart and ERD were then created to understand the flow of the tool better and to have a visual guide when developing the tool. Mockups of the user interfaces were also created in the design of the main form and exercise section as these were the most important parts of the tool so was essential to get an idea of what these looked like. The tool was then developed by using Visual Studio for the user interface design tools and to program the tool in C#. During development the user interface changed slightly from the mockups in the design to give the user more freedom within it and a prototype was developed of the main, introduction, variables, input and output and logic forms to have a working functional version of the tool with the full version of the tool being completed in the near future. The user interface components followed design conventions such as correct naming and the code followed C# programming conventions such as camel case and adding comments next to lines of code.      
The prototype was tested using multiple testing methods to test each components of the prototype separately, the prototype as a whole, the user interface of the prototype and to see if the user knew what the tool was for and to suggest improvements. This testing was a success as errors were found and fixed quickly and the user knew what the prototype was meant to do. Timeboxing was also used to test the prototype at different stages which were mainly after each form had been developed to also test for errors and bugs and to quickly fix them or make improvements. Finally, the project was evaluated to discuss the evaluation criteria described earlier in the report and to find out if the aims and objectives had been achieved. The prototype was found to be efficient due to the adequate input development, user output quality and time taken to develop the prototype, the prototype was effective due to the objectives being met and doing what it is meant to do and the prototype was also sustainable due to working on the intended operating system along with being both efficient and effective.    
The aim of developing a tool to learn programming was met by completing the objectives set out at the start of the project. The first objective of completing the full literature review was met by using reputable sources and breaking the literature review into smaller sections. The second objective of designing the tool was met by setting out the requirements, creating a flowchart and ERD to help understand the flow and working of the tool and by creating mockups of the user interface to know what the tool should look like. The third objective of developing the tool was met by having a prototype developed, creating the user interface based mainly on the design and using code to make the components work. The fourth objective of testing was met by using multiple testing methods to test different parts of the tool and by eliminating bugs. The fifth objective of getting user feedback and making improvements was met by having a user complete acceptance testing and the user suggesting improvements in the form of feedback.  

[bookmark: _6.2-_Recommendations]6.2- Recommendations
The full literature review could be expanded by going into more depth in the sections what is secondary education and other tools to learn programming languages because these sections are straight to the point and other sections had more time dedicated to them. 
The research methodologies could be changed by using different research methodologies than the ones used in this project because the ones used were a bit limited in their use at different times of the project. 
The design should use a flowchart and mockups for the user interfaces again because this helped greatly by understanding the flow and appearance of the tool when developing the tool. 
For the implementation Visual Studio should be used because this was very useful for developing the user interface and programming the prototype and tool was made much easier when using the built-in features of Visual Studio. C# should also be used for the implementation when coding because this programming language is easy to understand and can be used to make a lot of Windows features work such as connecting the tool to a Microsoft Access database. 
The evaluation could be edited to include the different research methodologies if they are changed to make the evaluation up to date and to help talk about the other points in the evaluation in more detail.    

[bookmark: _Chapter_7-_Reflection]Chapter 7- Reflection

I chose this project because I have an interest in programming and was appealing to me. The aim of developing a tool to learn programming was chosen to give myself a challenge and to help secondary school students who are interested in programming to learn about it. The first objective of carrying out a literature review was an exciting prospect to me as I got to learn more about programming and especially about the current secondary school computing curriculum which had to be known to develop the tool. The second objective of designing the tool was chosen so I would know what the tool should look like and would give me a visual guide to use. The third objective of development was chosen so I could make the tool and this was the part I looked forward to the most as I knew it was going to be challenge for myself. The fourth objective of testing was chosen so I would be able to quickly identify errors and fix them. The fifth objective of getting feedback and making improvements was chosen so I would know what the user is thinking and to make the tool better. My thoughts of the different chapters in this report will be discussed.    
I mainly learned from the full literature review the current secondary school computing curriculum, that there is a shortage of computer programmers despite a lot of graduates having degrees in computer science and benefits and disadvantages of other tools that help people learn programming languages. Before writing the literature review I thought that I knew the majority of the content that was going to be written but as I started to read through the academic sources I started to learn information that I didn’t previously know which made me even more interested in this topic and intrigued. 
When choosing the research methodologies I chose at the time methodologies that seemed interesting to me but as the project progressed I realised that some of them were not the best suited for this project although achievable so in hindsight I would choose different research methodologies if I were to do this project again. The evaluation criteria and testing methods that were chosen worked well for the majority of this project so I will use them for other projects in the future. 
The design helped me understand the tool by setting out the requirements which helped me create the flowchart and ERD by understanding the flow of the tool. The user interface mockups that were designed were based off the mentioned requirements and documents and helped me get an image in my head of the tool that was going to be developed. When developing the tool, a prototype was decided to make sure the main parts worked as intended and to get feedback which will be used when developing the final version of the tool. The user interface design tools in Visual Studio helped me with placing the design objects onto the forms. When programming the prototype I was able to get the majority of components working by myself in a timely fashion but there were some parts of the prototype that took me a while to get working such as connecting the Microsoft Access database so this was a learning curve for me when I overcame these problems and did manage to solve them.    
The different types of testing and timeboxing helped me quickly identify bugs and make improvements which saved me a lot of time while getting feedback with improvements by using the acceptance test from the user was helpful and made me see the prototype from the user’s perspective. I feel that a different testing method could have been used however such as extreme programming because I felt that the quality of the prototype and tool was sacrificed to get the main parts working and to be adaptable if the requirements had changed halfway through development. Evaluating the project helped me digest and understand everything I had done throughout the project. 
During the evaluation I learned a lot about myself when looking at everything I had done and felt a sense of accomplishment. Doing the conclusion and recommendations helped sum up the project and set the out key points I wanted the reader to read which made me feel like I was the reader by putting myself in their shoes.  
Overall, I learned a lot about myself during this project and it has changed me as a person. I believe I was successful with the literature review because I managed to find and learn about all the information I needed and am pleased with the majority of information although I could have gone into some sections in more depth. I believe the research, development and testing methodologies that were chosen I believe were adequate but alternative methodologies could have been chosen. I set deadlines for each section of the design, development and testing to complete to make sure that I was on track and to keep progress of time available to finish the remaining sections. 
I am happy with the prototype and the tool because I feel satisfied that I managed to develop a working version as it does meet the requirements set out in the design and works as intended by testing the current stage at different stages but if I had to do the project again then I would allocate more time to development so that I would have more time to add more features and exercises to the prototype and I could even finish the full version of the tool if I were to do this project again. I am also happy with the project as a whole because as well as the chapters and sections already discussed I am also pleased with the final chapters which include the evaluation chapter and conclusions and recommendations chapter as I feel like I have evaluated the project efficiently and summarised the main points concisely. I do feel though that if I were to do this project again then I would leave more time to do these chapters to write them with more time to think.                  
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//show the Validation section

case 8:
cmbMain.SelectedItem.Equals(“Validation™);
frmValidation validation = new frmvalidation();
validation.ShowDialog(this);
break;

//UPDATE: this is now deleted

/*

//show the Advanced section

case 9:
cmbMain.SelectedItem.Equals("Advanced");
frmAdvanced advanced = new frmAdvanced();
advanced.ShowDialog(this);
break;

*/

//show the Recap section

case 9/*10%/:
cmbMain.SelectedItem.Equals(“Recap");
frmRecap recap = new frmRecap();
recap.ShowDialog(this);
break;
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//update the question progress and show current question number to the user
//questionNumber = counter;

progress = questionNumber + "/20";

txtQuestionNumber.Text = progress.Tostring();

for (int i = 20; i <= counter; i++)
{
counter--; //stop keeping track of counter
questionhumber--; //stop keeping track of questions count

//1et user know they can see the score when all 20 questions have been answered
if (Icanshowscore)

{
ready = "Find out score”;
txtscore.Text = ready.Tostring();
canshowScore = true;

}

//set the final question progress and show final question number to the user
//questionNumber = counter;

progress = questionNumber + "/20";

txtQuestionNumber.Text = progress.Tostring();

if (finalscore >= 20) //maximum final score and question number can be 20 (in case of error somewhere)
{

finalscore = 20;

questionNumber = 20;
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private void btnNextQuestion_Click(object sender, EventArgs e)

{

answer = answerTextBox.Text; //get the current answer text loaded from the database

//validation (warns user and stops user advancing if they haven't chosen an option)
if (cmbQuestion.SelectedIndex < @)
{

MessageBox. Show("Please choose an option”, "Error");

return;

}

//user got question right so add 1 to their score
else if (cmbQuestion.SelectedItem.Equals(answer) 8& !canshowscore)

{
}

scoreAnswer = 1;

//user got question wrong so add nothing to their score
else

{
}

scoreAnswer = 0;

finalScore += scoreAnswer; //update score
variables_QuestionsBindingSource.MoveNext(); //show next question
variables_AnswersBindingSource.MoveNext(); //update next answer

counter++; //keep track of the button clicks
questionhumber++; //keep count of questions
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//adding own questions not working right
/*
private void variablesBindingNavigatorSaveItem_Click(object sender, EventArgs e)
{
Validate();
}

private void variables_QuestionsBindingNavigatorSaveItem_Click(object sender, EventArgs e)

{
Validate();

variables_QuestionsBindingSource.EndEdit();
tableAdapterManager.UpdateAll(exercisesDataSet);
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@ Variables —

Leaming Section

Avariable is a way of declaring an object to use in a program.

In Visual Basic the word 'Dim’ is used to declare an object followed by the desired name, the word 'As’ and the type of variable.

When declaring an object name the ‘camelCase’ style is often used (making the first word lower case and all the other words starting with
a captial letter.)

There are a variety of object types, these are:

- Boolean (true or false, also known as yes or no). An example of declaring Boolean is ‘Dim isltSunny As Boolean'

- Byte (one numeric digit). An example of declaring a Byte is 'Dim telephoneDigit As Byte’

- Char (one letter digit). An example of declaring a Char is 'Dim genderinital As Char'

- Date (the day, month and year of a time in the calender). An example of declaring a Date is 'Dim customerDateOfBirth As Date"

- Double (a large number that rounds to more than 2 decimal places). An example of declaring a Double is 'Dim massOfSun As Double’
- Single (a small number that rounds to 2 decimal places). An example of declaring a Single is ‘Dim numberOfExams As Single’

- String (a sentence or block of text). An example of declaring a String is 'Dim customerFeedback As String’

Try the exercise below to test your knowledge of Variables.

Question: isktRaining 2/20

I
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@ Variables —

Leaming Section

Avariable is a way of declaring an object to use in a program.

In Visual Basic the word 'Dim’ is used to declare an object followed by the desired name, the word 'As’ and the type of variable.

When declaring an object name the ‘camelCase’ style is often used (making the first word lower case and all the other words starting with
a captial letter.)

There are a variety of object types, these are:

- Boolean (true or false, also known as yes or no). An example of declaring Boolean is ‘Dim isltSunny As Boolean'

- Byte (one numeric digit). An example of declaring a Byte is 'Dim telephoneDigit As Byte’

- Char (one letter digit). An example of declaring a Char is 'Dim genderinital As Char'

- Date (the day, month and year of a time in the calender). An example of declaring a Date is 'Dim customerDateOfBirth As Date"

- Double (a large number that rounds to more than 2 decimal places). An example of declaring a Double is 'Dim massOfSun As Double’
- Single (a small number that rounds to 2 decimal places). An example of declaring a Single is ‘Dim numberOfExams As Single’

- String (a sentence or block of text). An example of declaring a String is 'Dim customerFeedback As String’

Try the exercise below to test your knowledge of Variables.

Exercise
Question: |tutorName 1720
Options: | String v

I
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@ Variables —

Leaming Section

Avariable is a way of declaring an object to use in a program.

In Visual Basic the word 'Dim’ is used to declare an object followed by the desired name, the word 'As’ and the type of variable.

When declaring an object name the ‘camelCase’ style is often used (making the first word lower case and all the other words starting with
a captial letter.)

There are a variety of object types, these are:

- Boolean (true or false, also known as yes or no). An example of declaring Boolean is ‘Dim isltSunny As Boolean'

- Byte (one numeric digit). An example of declaring a Byte is 'Dim telephoneDigit As Byte’

- Char (one letter digit). An example of declaring a Char is 'Dim genderinital As Char'

- Date (the day, month and year of a time in the calender). An example of declaring a Date is 'Dim customerDateOfBirth As Date"

- Double (a large number that rounds to more than 2 decimal places). An example of declaring a Double is 'Dim massOfSun As Double’
- Single (a small number that rounds to 2 decimal places). An example of declaring a Single is ‘Dim numberOfExams As Single’

- String (a sentence or block of text). An example of declaring a String is 'Dim customerFeedback As String’

Try the exercise below to test your knowledge of Variables.

Exercise
Question: isktRaining 2/20
Options: | String v

Answer all questions
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@ Variables —

Leaming Section

Avariable is a way of declaring an object to use in a program.

In Visual Basic the word 'Dim’ is used to declare an object followed by the desired name, the word 'As’ and the type of variable.

When declaring an object name the ‘camelCase’ style is often used (making the first word lower case and all the other words starting with
a captial letter.)

There are a variety of object types, these are:

- Boolean (true or false, also known as yes or no). An example of declaring Boolean is ‘Dim isltSunny As Boolean'

- Byte (one numeric digit). An example of declaring a Byte is 'Dim telephoneDigit As Byte’

- Char (one letter digit). An example of declaring a Char is 'Dim genderinital As Char'

- Date (the day, month and year of a time in the calender). An example of declaring a Date is 'Dim customerDateOfBirth As Date"

- Double (a large number that rounds to more than 2 decimal places). An example of declaring a Double is 'Dim massOfSun As Double’
- Single (a small number that rounds to 2 decimal places). An example of declaring a Single is ‘Dim numberOfExams As Single’

- String (a sentence or block of text). An example of declaring a String is 'Dim customerFeedback As String’

Try the exercise below to test your knowledge of Variables.

Exercise
Question: |did YouLike ThisQuiz 20/20
Options: | Boolean N7

I

Find out score
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@ Variables —

Leaming Section

Avariable is a way of declaring an object to use in a program.

In Visual Basic the word 'Dim’ is used to declare an object followed by the desired name, the word 'As’ and the type of variable.

When declaring an object name the ‘camelCase’ style is often used (making the first word lower case and all the other words starting with
a captial letter.)

There are a variety of object types, these are:

- Boolean (true or false, also known as yes or no). An example of declaring Boolean is ‘Dim isltSunny As Boolean'

- Byte (one numeric digit). An example of declaring a Byte is 'Dim telephoneDigit As Byte’

- Char (one letter digit). An example of declaring a Char is 'Dim genderinital As Char'

- Date (the day, month and year of a time in the calender). An example of declaring a Date is 'Dim customerDateOfBirth As Date"

- Double (a large number that rounds to more than 2 decimal places). An example of declaring a Double is 'Dim massOfSun As Double’
- Single (a small number that rounds to 2 decimal places). An example of declaring a Single is ‘Dim numberOfExams As Single’

- String (a sentence or block of text). An example of declaring a String is 'Dim customerFeedback As String’

Try the exercise below to test your knowledge of Variables.

Exercise
Question: |did YouLike ThisQuiz 20/20
Options: | Boolean N7
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@ Learn VB Tool — X

Choose the topic you want to leam about:
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@ Introduction — X

This is a tool to help you leam Visual Basic. You can go through the sections at your
own pace and there is no rush to finish them. The following sections will be covered:

- Variables

- Input and Output

- Logic

- Calculation

- If Statements

- Cases

- Loops

- Validation

- Recap

Each section will contain a learning section and an exercise for you to try by yourself to

test your knowledge. The scores are not saved so you can try again to get a perfect
score.
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@ Variables —

Leaming Section

Avariable is a way of declaring an object to use in a program.

In Visual Basic the word 'Dim’ is used to declare an object followed by the desired name, the word 'As’ and the type of variable.

When declaring an object name the ‘camelCase’ style is often used (making the first word lower case and all the other words starting with
a captial letter.)

There are a variety of object types, these are:

- Boolean (true or false, also known as yes or no). An example of declaring Boolean is ‘Dim isltSunny As Boolean'

- Byte (one numeric digit). An example of declaring a Byte is 'Dim telephoneDigit As Byte’

- Char (one letter digit). An example of declaring a Char is 'Dim genderinital As Char'

- Date (the day, month and year of a time in the calender). An example of declaring a Date is 'Dim customerDateOfBirth As Date"

- Double (a large number that rounds to more than 2 decimal places). An example of declaring a Double is 'Dim massOfSun As Double’
- Single (a small number that rounds to 2 decimal places). An example of declaring a Single is ‘Dim numberOfExams As Single’

- String (a sentence or block of text). An example of declaring a String is 'Dim customerFeedback As String’

Try the exercise below to test your knowledge of Variables.

I
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@ Input and Output —

Leaming Section

Input and output is a way of manipulating data within a program.

In Visual Basic there are 4 main types of input and 2 main types of output.

An input is something that gets inputted or chosen from via a form control that has been placed on the form.

An output is something that gets displayed onto a form control via user input or a calculation within the program.

The main types of input and output are:

- CheckBox (input). Multiple squareboxes with text next to them where the user can select 1 or more options.

- ComboBox (input). A drop down list with multiple text values where the user can only select 1 option.

- RadioButton (input). Multiple circleboxes with text next to them where the user can only select 1 option.

- TextBox (input). An empty space in the shape of a rectangle where the user can type something in using a keyboard.
- Text (output). A piece of inputted text and/or value displayed to the user.

- ToString (output). A block of text and/or number displayed to the user.

Try the exercise below to test your knowledge of Input and Output.

Exercise
Question: |TypingAName Answer: || 1720
CheckBox ComboBox RadioButton Check
Results
TextBox Text ToString
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@ Logic — X

Leaming Section

Logic is how the program understands how to read text and calculations.
In Visual Basic there are several main types of logic.

The sub categories of logic are mathematical and logical.

The main types of logic are:

- < (Mathematical). Shows that a value is lower than another number.

- > (Mathematical). Shows that a value is higher than another number.

- <=/>=(Mathematical). Shows that a value is lower than(left symblol)/higher than(right symbol) or equal to another number.
- = (Mathematical). Used to set a value or string, can also be used for comparision.

- += (Mathematical). Used to quickly add a value to itself (other symbols are -=, *= and /=).

-And (Logical). Makes a statement true if all the value criteria is met.

- Or (Logical). Makes a statement true if one or more of the value criteria is met.

- <> (Logical). Makes a statement not true if value criteria is met.

Try the exercise below to test your knowledge of Logic.

Exercise

Question: ~ [Bis greaterthan 5 | Answer: 1720

Check
Results
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@ Learn VB Tool — X

Choose the topic you want to leam about:
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@ Introduction — X

This is a tool to help you leam Visual Basic. You can go through the sections at your
own pace and there is no rush to finish them. The following sections will be covered:

- Variables

- Input and Output

- Logic

- Calculation

- If Statements

- Cases

- Loops|

- Validation

-Recap

Each section will contain a learning section and an exercise for you to try by yourself to

test your knowledge. The scores are not saved so you can try again to get a perfect
score.
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@ Learn VB Tool — X

Choose the topic you want to leam about:
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@ Learn VB Tool — X

Choose the topic you want to leam about:
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@ Input and Output —

Leaming Section

Input and output is a way of manipulating data within a program.

In Visual Basic there are 4 main types of input and 2 main types of output.

An input is something that gets inputted or chosen from via a form control that has been placed on the form.

An output is something that gets displayed onto a form control via user input or a calculation within the program.

The main types of input and output are:

- CheckBox (input). Multiple squareboxes with text next to them where the user can select 1 or more options.

- ComboBox (input). A drop down list with multiple text values where the user can only select 1 option.

- RadioButton (input). Multiple circleboxes with text next to them where the user can only select 1 option.

- TextBox (input). An empty space in the shape of a rectangle where the user can type something in using a keyboard.
- Text (output). A piece of inputted text and/or value displayed to the user.

- ToString (output). A block of text and/or number displayed to the user.

Try the exercise below to test your knowledge of Input and Output.

Exercise
Question: |TypingAName Answer: || 1720
CheckBox ComboBox RadioButton Check
Results
TextBox Text ToString
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@ Input and Output —

Leaming Section

Input and output is a way of manipulating data within a program.

In Visual Basic there are 4 main types of input and 2 main types of output.

An input is something that gets inputted or chosen from via a form control that has been placed on the form.

An output is something that gets displayed onto a form control via user input or a calculation within the program.

The main types of input and output are:

- CheckBox (input). Multiple squareboxes with text next to them where the user can select 1 or more options.

- ComboBox (input). A drop down list with multiple text values where the user can only select 1 option.

- RadioButton (input). Multiple circleboxes with text next to them where the user can only select 1 option.

- TextBox (input). An empty space in the shape of a rectangle where the user can type something in using a keyboard.
- Text (output). A piece of inputted text and/or value displayed to the user.

- ToString (output). A block of text and/or number displayed to the user.

Try the exercise below to test your knowledge of Input and Output.

Exercise

Question: [TypingAName Answer: [TextBox 1720

Options (Drag and diop the comect aption into the answer textbax)

CheckBox ComboBox RadioButton Check
Results

TextBox Text ToString
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@ Input and Output —

Leaming Section

Input and output is a way of manipulating data within a program.

In Visual Basic there are 4 main types of input and 2 main types of output.

An input is something that gets inputted or chosen from via a form control that has been placed on the form.

An output is something that gets displayed onto a form control via user input or a calculation within the program.

The main types of input and output are:

- CheckBox (input). Multiple squareboxes with text next to them where the user can select 1 or more options.

- ComboBox (input). A drop down list with multiple text values where the user can only select 1 option.

- RadioButton (input). Multiple circleboxes with text next to them where the user can only select 1 option.

- TextBox (input). An empty space in the shape of a rectangle where the user can type something in using a keyboard.
- Text (output). A piece of inputted text and/or value displayed to the user.

- ToString (output). A block of text and/or number displayed to the user.

Try the exercise below to test your knowledge of Input and Output.

Exercise
Question: |SelectingASex Answer: 2/20

CheckBox ComboBox RadioButton
TextBox Text ToString
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@ Input and Output —

Leaming Section

Input and output is a way of manipulating data within a program.

In Visual Basic there are 4 main types of input and 2 main types of output.

An input is something that gets inputted or chosen from via a form control that has been placed on the form.

An output is something that gets displayed onto a form control via user input or a calculation within the program.

The main types of input and output are:

- CheckBox (input). Multiple squareboxes with text next to them where the user can select 1 or more options.

- ComboBox (input). A drop down list with multiple text values where the user can only select 1 option.

- RadioButton (input). Multiple circleboxes with text next to them where the user can only select 1 option.

- TextBox (input). An empty space in the shape of a rectangle where the user can type something in using a keyboard.
- Text (output). A piece of inputted text and/or value displayed to the user.

- ToString (output). A block of text and/or number displayed to the user.

Try the exercise below to test your knowledge of Input and Output.

Exercise
Question: |SelectingASex Answer:

CheckBox ComboBox RadioButton
TextBox Text ToString

2/20
Check
Results
[





image33.png
@ Input and Output —

Leaming Section

Input and output is a way of manipulating data within a program.

In Visual Basic there are 4 main types of input and 2 main types of output.

An input is something that gets inputted or chosen from via a form control that has been placed on the form.

An output is something that gets displayed onto a form control via user input or a calculation within the program.

The main types of input and output are:

- CheckBox (input). Multiple squareboxes with text next to them where the user can select 1 or more options.

- ComboBox (input). A drop down list with multiple text values where the user can only select 1 option.

- RadioButton (input). Multiple circleboxes with text next to them where the user can only select 1 option.

- TextBox (input). An empty space in the shape of a rectangle where the user can type something in using a keyboard.
- Text (output). A piece of inputted text and/or value displayed to the user.

- ToString (output). A block of text and/or number displayed to the user.

Try the exercise below to test your knowledge of Input and Output.

Exercise
Question: |SelectingEthnicity Answer: 20/20
CheckBox ComboBox RadioButton Check
Results
TextBox Text ToString

Frd ot sooe
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@ Input and Output —

Leaming Section

Input and output is a way of manipulating data within a program.

In Visual Basic there are 4 main types of input and 2 main types of output.

An input is something that gets inputted or chosen from via a form control that has been placed on the form.

An output is something that gets displayed onto a form control via user input or a calculation within the program.

The main types of input and output are:

- CheckBox (input). Multiple squareboxes with text next to them where the user can select 1 or more options.

- ComboBox (input). A drop down list with multiple text values where the user can only select 1 option.

- RadioButton (input). Multiple circleboxes with text next to them where the user can only select 1 option.

- TextBox (input). An empty space in the shape of a rectangle where the user can type something in using a keyboard.
- Text (output). A piece of inputted text and/or value displayed to the user.

- ToString (output). A block of text and/or number displayed to the user.

Try the exercise below to test your knowledge of Input and Output.

Exercise
Question: [SelectingEthnicity Answer:

20/20
CheckBox ComboBox RadioButton
TextBox "

Text ToString
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@ Learn VB Tool — X

Choose the topic you want to leam about:
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@ Logic — X

Leaming Section

Logic is how the program understands how to read text and calculations.
In Visual Basic there are several main types of logic.

The sub categories of logic are mathematical and logical.

The main types of logic are:

- < (Mathematical). Shows that a value is lower than another number.

- > (Mathematical). Shows that a value is higher than another number.

- <=/>=(Mathematical). Shows that a value is lower than(left symblol)/higher than(right symbol) or equal to another number.
- = (Mathematical). Used to set a value or string, can also be used for comparision.

- += (Mathematical). Used to quickly add a value to itself (other symbols are -=, *= and /=).

-And (Logical). Makes a statement true if all the value criteria is met.

- Or (Logical). Makes a statement true if one or more of the value criteria is met.

- <> (Logical). Makes a statement not true if value criteria is met.

Try the exercise below to test your knowledge of Logic.

Exercise

Question: ~ [Bis greaterthan 5 | Answer: 1720

Check
Results
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@ Logic — X

Leaming Section

Logic is how the program understands how to read text and calculations.
In Visual Basic there are several main types of logic.

The sub categories of logic are mathematical and logical.

The main types of logic are:

- < (Mathematical). Shows that a value is lower than another number.
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