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[bookmark: _Toc8346549]Introduction 
For this proposal I will conduct an investigation into how Digital Art is taught to Primary School children. This will aid me and give me a better understanding of my project area and also benefit me when deciding on how to progress with my project. 
Aims
The aim of this project is to design and develop a functioning digital design application in
VB.net for primary school children
Objectives
Complete literature review on how Applications are used to teach Art in Primary
· School
· Introduction
· How children are taught art through their primary years
·  Learning styles
· Impact of teaching Art and using creativity in primary education
· Using computer technology in primary education
·  Digital vs Text
· Technologies effect on learners
· Conclusion
· References
Design and develop the application based on current findings and methodology
Design interface based on other similar technologies and design philosophies that
· looks professional, child friendly and easy to use
· Menu
· Image board / gallery
· Paint/application tool
· Forms
· Buttons
· Help guides
Write the code using knowledge about Visual basic/studio and C#
· Naming conventions
· Variables
· Test the application
· User documentation
· Evaluate and review
· Future improvements
[bookmark: _Toc8346550]Literature Review
[bookmark: _Toc8346551]How children are taught Art through their primary years 
[bookmark: _Toc8346552]Learning Styles
There are different learning styles for children when it comes to art. Teachers use different methods and techniques when teaching children art, art is more expressive and generally more enjoyable for children than literacy.
 “The value of the activity is in the doing” “Process-oriented children do not know or care what the outcome will look like”. (1)  
This shows that children enjoy the process of art rather than the expected result or outcome. Obviously this cannot be said for every child, but generally it seems children enjoy the process more than adults.
Art in schools now seem more academic and focused the quality of the artwork rather than a means to teach and express ideas. 
“The need to create a generation of designers in the nineteenth century led to the dominance of a skills-based discourse (3)“
This resulted in an unchanged British curriculum which compromised the ability for children to just express and experiment with art. Limiting the amount of time and correct resources for children to willingly and freely be creative will surely stop children from achieving their creative potential. The curriculum for art seems more focused on the formal way of teaching and learning rather than creative. As seen in the national curriculum there is a discrepancy between facts stated in the key stage 1 of Art & Design 
“Key stage 1 Pupils should be taught: 
· to use a range of materials creatively to design and make products 
· to use drawing, painting and sculpture to develop and share their ideas, experiences and imagination 
· to develop a wide range of art and design techniques in using colour, pattern, texture, line, shape, form and space 
· about the work of a range of artists, craft makers and designers, describing the differences and similarities between different practices and disciplines, and making links to their own work.”
(4)
The second sentences states that pupils are expected to share their ideas, experiences and imagination, although the third sentence states that pupils need to develop a wide range of techniques. This is an obvious contradiction in terms of children expressing their art as they need to follow a “formal rule” in order to make art, limiting their creative potential.


[bookmark: _Toc8346553] Impact of teaching Art and using Creativity in Primary Education 
As well as providing a means of enhanced and creative learning, art work can also provide children additional or optional ways of learning.  As younger children are less likely to be fluent in their chosen language or understand text, art is a great alternative of learning and expressing their thoughts and feelings. 
 “When young children do not yet have fluency with text, or perhaps language, then drawing offers a viable mediating role for communication, meaning making and problem solving”. (2)
Art and drawing give the child means of explanation that words cannot convey. In a teaching environment this can be useful as teachers can understand more of what their primary students are thinking and how they understand. Margaret Brooks says 
“Children are able to represent complex ideas in their drawings, extract information from the contexts in which they work, and transform these new ideas through their drawings”. (2)
From this we can see that art alone does not just mean to improve the children’s art skills or provide aesthetically pleasing works of arts, but rather for a child to express their thoughts and to further expand their ideas onto other work. Margaret brooks further goes onto say 
 “The focus of discussions about the drawing should be the meaning and information it contains rather than drawing skills and aesthetic qualities”. (2)
This further proves my notion that art and design should be about ones expression and learning rather than improving or creating art especially in younger children although this is a good thing, it is better to focus on the expression side rather than the skill side.



[bookmark: _Toc8346554]Using Computer Technology in Primary Education
Computer technology has become mainstream amongst modern society, mostly for the better but it does depend on other factors as computer technology can only enhance learning and not replace it.
Computer technology in schools is becoming ever more apparent with computers, iPad, projector screens, phones and other devices. Children these days are being introduced to technology at an early stage even before they start primary school, so they have experience on how to use these devices before they are taught.
There is still debate on whether computer technology in schools is better than traditional methods such as writing, drawing using paper and communicating in the classroom.
Ed Smeets from the Institute for Applied Social Sciences says that
“ICT provides opportunities to access an abundance of information using multiple information resources and viewing information from multiple perspectives, thus fostering the authenticity of learning environments.” (10)
There is no doubt that computer’s provide a huge amount of information to students through the world wide web and others data sources more so than any book or paper can deliver in such ease of access and quantity.
“Niederhauser and Stoddart (2001) distinguish two main types of software use in education: skill-based transmission software, and open-ended constructivist software. Typically, skill-based software aims at enhancing pupils’ skills by administering drill and practice exercises. Open-ended software may serve as a tool for helping learners build knowledge”
Ed Smeets conducted a study and found insight on how teachers felt
“The majority of teachers felt ICT provides a slight or fair contribution to these types of pupil learning” (10)
“Most teachers valued the potential contribution of ICT to the learning environment as quite large” (10)
As stated before computers in schools are used to enhance current education rather than change it. This is back up by Ed smeets findings and statement 
“In conclusion, most teachers do not make use of the potential of ICT to contribute to the power of learning environments. Thus, computers are used mainly to complement rather than change existing pedagogical practice” (10)
This shows that although computers have the ability to change learning methods, teachers and schools do not possess the will nor the resources overall, although they are still used to enhance certain subjects.

Computer technology has been found to improves student’s performance and interest in any given subject that is being taught using computer technology.
“Computers as tutors have positive effects on learning as measured by standardized achievement tests, are more motivating for students, are accepted by more teachers than other technologies, and are widely supported by administrators, parents, politicians, and the public in general. “(12)
Desktop PC’s are still used as the primary tool to teach children technology
“ICT has ballooned to encompass many aspects of technological devices. However, in the present study, we centre on computers (laptop, desktop) as the centre technological tool, with or without peripheral devices” (13) 
A study was conducted by J. Tondeur, J. van Braak & M. Valckeusing using a  research instrument based on types of computer use identified through a review of the literature was evaluated by the 25 stakeholders. The review was focused on the identification of relevant applications of ‘class use of computers. Their findings accumulated in a pool of 29 items reflecting classroom us of computers in primary education shown below
[image: https://lh5.googleusercontent.com/PbHyvP5DXnDrgswY8ki4b5AIVgTGtRH18-pz63dmVA3Iyo--nWd1BfyYLyG3KKUEu9ilrTqR9BeopWcKF8Aa1dJ_coGWQ_YiJoxE3Gq6MMXxPjzxRUkh6c4T-b10QJnKTEL5M0QfjHuC8iQy9Q]
Relating to the current investigation “The pupils use the computer to make drawings” item is fairly low down on the table of items with only 6.3% of teachers reporting students use the computer for this. This could mean that children are not given the opportunity to draw using computer technology, but it could also mean children are less interested in drawing using a computer.
Using computer technology in a classroom can improve the students ability to learn. But one of the problems that can stop this from being an effective method of teaching is the resources and cost. 
Cambridge assessment international education explains
“A lot of time and resources are currently being invested into technologies and applications that have yet to be proven to be effective or efficient when compared to more traditional classroom learning contexts” 
Systems can become out of date and cost a lot of money, internet connections can become offline and infrastructure could not be efficient. These are some of the many problems that limit the broad use of technology in schools.
Apart from the obvious physical constraints that are present in schools to implement these technologies there are other factors involved, primarily teachers and their use of technology stands and how effectively can they use it to teach students.





[bookmark: _Toc8346555]Effects of computers in schools
Computer teaching in schools is becoming more prominent and with this there is more demand for children to succeed and do better in schools. 
“Today, all high school students are expected to be able to read and understand unfamiliar text and to become competent in the processes of scientific inquiry and mathematics problem solving, including algebra” (6)
Expenses and expectations keep rising as governments spend money on expensive equipment for schools 
“Several billion dollars in public and private funds have been dedicated to equipping schools with computers and connections to the Internet, and there are promises of even more funds dedicated to this purpose in the future” (6)
Neil Selwyn, John Potter and Sue Cranmer from London Knowledge Lab at University of London also say that
“The primary sector now spends annually £320 million on ICT hardware and infrastructure alongside £76 million on curriculum software and content” (9)
This put pressure on the teachers and schools as a whole to learn and adapt to these new changes and technology. 
As with everything else computers are only one aspect of enhancing the ability to learn in schools 
“Studies overwhelmingly suggest that computer-based technology is only one element in what must be a coordinated approach to improving curriculum” (6)
As with this in cognitive research it is shown that learning is most effective when four main fundamental characteristics are being used 
“(1) Active engagement, (2) participation in groups, (3) frequent interaction and feedback, and (4) connections to real-world context” (6)
This suggests that if technology is used in such a way, this can benefit students. In addition to this scientists have realised they can use technology to enhance learning as schools as traditional classrooms have been found to be a poor learning area. 
“The structure and resources of traditional classrooms often provide quite poor support for learning, whereas technology—when used effectively—can enable ways of teaching that are much better matched to how children learn.”
As well as using computers for enhanced learning in mathematics and sciences it can also be used for other subjects such as digital graphics and design.
Computers are having a big impact on the way children learn and it seems to be for the best although there are other factors involved that determine the overall quality of learning in schools. If computers are used correctly to involve the engagement of students and teachers with frequent interactions and feedback this would provide a better curriculum for students. 


[bookmark: _Toc8346556]Teacher’s adaptability to technology in schools
Teachers are one of, if not the most important assets to a school as they need to learn and understand subjects as much as the students. This raises some questions on whether the teacher is properly suited for the job in terms of their understanding of the subject, their familiarity with the classroom, their surroundings and equipment, and comprehension of the different technologies available.
In addition to this it is important to consider the teachers beliefs, feelings and emotions 
J. Tondeur, M. Valcke & J. van Braak from the Department of Educational Studies say this
“The individual teacher ‘as a learner’ is at the centre of educational change processes. Teacher experiences, beliefs, emotions, knowledge, skills, motivations, etc., interact within the learning context. “(7)
The teacher’s beliefs and understanding is a critical factor when it comes to their use of technology. These beliefs could be connected to the result of what the school believes and its policies about teaching.
“A general finding is that teachers adopting a more positive computer attitude are more likely to use computers in the class” (7)
This suggests that if teachers are taught more about computers, they can understand them more and possibly be on the road to having a positive outlook on them. Therefore resulting in a more uses of computers in the classroom.
This is further backed up by E.Smeets
“Teachers’ pedagogical perspectives and their views on how ICT can contribute to the learning environment may play an important role in their actual use of ICT in the classroom” (10)
Another area to contemplate is the controversy around the gender of the teacher and its consequence on their abilities in the classroom. In regards to computers it has been found there is an alteration in terms of education for teachers regarding their gender 
“It was found that female teachers report significantly lower levels of educational computer use than their male counterparts” (7)
Although these studies can be inconsistent, most studies find that age and computer experience greatly influence the frequency of computer use when teaching rather than gender.
“Research showed that computers are more intensively used by teachers who have more years of computer experience” (7)
In addition to this it is obvious that without the use of correct and abundant resources computer use in schools will be less 
“Computer use are limited to access to computers and software. Without adequate recourses, there is little opportunity for teachers to integrate computers into their teaching” (7)
The latest and up-to-date software and hardware is another factor to dictate the frequency of computer use in the classroom as old hardware will result in slower learning, limited learning and less frequent computer use.
Furthermore Henry Jay Becker from the University of California, Irvine using the Teaching, Learning, and Computing (TLC) national survey of more than 4,000 teachers from grades 4-12 says this in his report
“Teachers' lack of expertise with using computers could be another inhibiting condition of frequent use” (8)
As discussed before it seems that the more teachers are familiar with computer technology the higher likelihood that they will incorporate computer’s into their lesson. Henry found that this is the case in his study 
“Teachers who assigned more computer work also knew more about computers themselves; those who assigned less work, knew less.”
Although he also found that it was not the case for math teachers
“In mathematics, teachers who assigned more computer work professed no greater knowledge about how to use computers than did those who assigned less.”
 
[bookmark: _Toc8346557]Technologies effect on learners
Technology has evolved in a way to create new tools and methods to help students learn variety of skills and subjects. Although this isn’t always the case as there is a debate whether computer technology has a negative effect on the health of students and also encourage younger children to rely on technology skills rather than basic skills.
A study was conducted by Hakan DUNDAR and Murat AKCAYIR who used an experimental design to find out if tablet reading or text reading was the most beneficial
“Students were randomly assigned to the treatment and control groups. Three texts available in the 5th - class Turkish course were read by both groups. Normal printed texts were used by the control group, and tablet PCs were used by the treatment group.” (11)
It was found that neither had no clear beneficial advantage over one another in terms of speed and comprehension. In addition to this experiment they also provided questionnaires for children to answer. Most children said that they prefer the use of tablets and the ability to change the size of text and images.
“I liked tablet PCs very much. I can magnify letters by turning the tablet or manually. Letters are legible. Letters are small in books and books are heavier.” (11)
The majority of students found that using computer technology more “entertaining” when compared to books and even wanted to keep reading. This supports the idea that computer technology is more enjoyable for students to use for learning than books.








[bookmark: _Toc8346558]Current Digital Art applications
[bookmark: _Toc8346559]Aminah’s World (http://aminahsworld.org/)
Aminah’s world is a web-based digital art application that blends simple artwork with digital design. The main purpose of this site is to combine traditional art materials and objects to allow children to manipulate and design their own unique art with the given options. The web application does not provide any tools such as a brush tool or shape tool and relies on its pre-set art to be used.

[image: ]
[bookmark: _Toc8346560]Strengths
· Provides a wide range of learning resources
· Simple design
· Basic tools for children
· Provides music
[bookmark: _Toc8346561]Weaknesses
· Confusing layout
· Does not follow basic design philosophies
· Child friendly font but hard to read text
· No advanced options such as layers
[bookmark: _Toc8346562]Sketchpad (https://sketch.io/sketchpad/)
Sketchpad is a partially free web based digital art application that is similar to Microsoft’s Paint. 
(5)“Sketch.IO creates a variety of annotation, editing & design tools.
Our cutting edge software can be utilized in a broad array of industries—from science & education to product customization for printing.”
It features tools such as, pencil, text, shape and fill with advanced options for each one and even allows layers for more advanced work. Sketchpad seems to target younger audiences going by its simplistic design and tools, and even goes far enough to implement clipart with a range of cartoon-like images. 
A highlighted point of sketch API that could relate to the project, is that it is interested in implementing a feature useful for children 
(5) “Colorful & musical drawing games for kids”


[image: ]
[bookmark: _Toc8346563]Strengths
· Simplistic hybrid of illustrator and paint 
· Easy to use
· Multitude of settings
· Automatically saves
· Variety of clipart
· Importing and exporting tools
[bookmark: _Toc8346564]Weaknesses
· Costs money to access full application
· Not as advanced as other similar applications





[bookmark: _Toc8346565]Potential Technologies
There are a variety of technologies to choose from when developing my project, choosing the most fitting for the design will benefit it greatly as it will give the most opportunity and the most freedom to make my concepts and plans come to life.
As the design involves the users to use the project to design a piece of artwork I will need to choose a platform that younger children are more acquainted and familiar with. I need to also take in to consideration the tools the children would need when designing and learning art on a computer. 
An Additional topic to consider is whether the design project should be a web application, desktop application or mobile application. There are two points I would contemplate in this area, one would be the limitations or benefits of the development environment I would choose for the given design. The second point would be if it is suitable or beneficial to the primary school student. 
A mobile app could provide a steady and popular platform for children although it does not include any external tools such as a mouse or keyboard which would make it harder to use and problematic to code and implement. Most digital art applications are released as desktop applications and then transposed to other platforms such as mobile apps. An example of this is Adobe Photoshop where it was first realised on desktop PC’s then later released on Android and IOS. The main reason for this was it was way more complicated to implement a digital art application on a mobile as you need to take in account hand gestures, human touches and pen touches. 
In addition to this a mobile app would take away the point in the project as it is to help children with digital art, and most digital art is designed using computers rather than using mobile apps. 
The issue now relies on whether a desktop application or a web application should be preferred for the project.
Web applications provide a steady experience for users as they can access webpages seamlessly from their electronic devices that are connected to the internet, whereas desktop applications have to be downloaded and installed on their machines for them to work. 
Based on the evidence I have found, I have concluded to develop the project in Visual Basic to make a desktop application. The reason for this is because although a web application will provide a bigger audience and ease of use for the user, I know I am more experienced in programming desktop applications than web applications this will allow me to create a better application and get it down within my schedule.




[bookmark: _Toc8346566] Conclusion
In conclusion I have researched and studied learning styles and how children were taught art thorough primary school years, I found that teachers incorporate a variety of different learning styles and children seem to enjoy art and design more than literacy, the key point in this part of the literature review is that schools are focused on results rather than expressive freedom.
In addition to this I have studied the impact of teaching art and using creativity in primary education and found that children benefit from art and design and visualisation and that it can be used as a teaching tool for young children that do not yet know literacy. 
Furthermore using computer technology in primary education I have found that there is an increase in knowledge and information for children due to the worldwide web. The main point of this research that I have found is that computers are used to enhance already pre-existing learning methods rather than change them. 
As with this the effects of computers in schools I have found that the government spends a substantial amount of money on equipment including computers, tablets and even virtual reality but the main highlight of this was that computers aren’t alone responsible for teaching children as there are other factors involved a few such as teaching skills, communication and infrastructure. 
Likewise teaching is very important as I have researched teachers adaptability to technology in schools and found that teachers are apart of the education process. The main find in this was that many dynamics were involved on the teacher’s part to whether there was a low or high frequency in use of computers such as gender, computer literacy, upbringing and teacher skills. External factors also influenced this as teachers are unlikely to use computers if hardware or software is out of date or lack thereof.
Furthermore I have researched other current digital art applications that relate to my own idea of one. Aminah’s world and Sketchpad, both similar but very different takes on digital art applications. Aminah’s world, a web based digital art application which has very simple characteristics, using pre-set objects and shapes that you can drag down onto the canvas, the weakness’s outweighed the strengths of the application and as a result I was not prepared to take inspiration from this application.
In contrast sketchpad provided a simple and advanced interface giving the option to the users, introducing brush, paint, pencil and text tools. This application was what I roughly envisioned to what a digital application for kids would be, being the only downside is the price. This is what I have taken stimulation from to form my own application.
Finally I looked at the potential technologies I could use to build my application so I could set the best possible foundation for my application. I had chosen to build my application for desktop, the main reason for this is that I am more familiar with how desktop applications work and the programming languages, C# and VB.net. In the future I could also implement the application online as a web application. Additional reasoning for choosing a desktop application is it gives teachers and students a more secure and stable application to work on.
My unique selling point is that it enables users to challenge themselves with pre-set images so that they can compare them later on for review by teachers.

[bookmark: _Toc8346567]Research Methodology
The project will follow the method of the research onion which helps with research methodologies. Working from the outside of the onion to the middle helping them find a clear and effective path when researching. The research onion is made up of five main layers that are defined as 
· Philosophy
· Approach
· Strategy
· Time horizon
· Data collection methods

[image: ]Figure (1)
[bookmark: _Toc8346568]Research Philosophy 
The research philosophy is to what extent, method and rules you will use when researching your chosen area. I will be using the phenomenology research philosophy as I think this relates to what work I am research in information technology. Phenomenology is primarily a qualitative research philosophy but in this scenario for the research will be used for both qualitative and quantitative.
James Morley says this about phenomenology
“This style of research allows the philosopher to conduct first person analyses on their own descriptions which is a key perspective for phenomenology” (14)
In addition to this quotation from James Morley, on the Centre for innovation In research and teaching website it says this
“A phenomenological study attempts to set aside biases and preconceived assumptions about human experiences, feelings, and responses to a particular situation.”
Phenomenology is regarded as an investigation into people who have been through those experiences.


[bookmark: _Toc8346569]Research Approach
As for the approach qualitative data requires an inductive approach and quantitative data uses an deductive approach. As this research project will be using mostly qualitative data it will be using the inductive approach which involves the reading and analysis of secondary data to stem different themes and ideas from it.
“Qualitative research is an approach for exploring and understanding the meaning individuals or groups ascribe to a social or human problem.” (20)
Inductive approach is related to the phenomenology philosophy. Qualitative researchers do not base their research on already pre-established hypothesis, I have done the same for my research as I draw conclusions from the research I have done personally.
[bookmark: _Toc8346570]Research strategy 
A research strategy is a guide or method that will help give direction to the research, the project will be following a case study as this is proven to provide large amounts of information as well as provide the project with both qualitative and quantitative data which will prove beneficial. It involves researching information from different sources using methods such as observations, interviews and analysing documents. The case study strategy is common with phenomenology research philosophies. Some advantages of a case study are 
“
· Provides detailed (rich qualitative) information.
· Provides insight for further research.
· Permitting investigation of otherwise impractical (or unethical) situations. “ (15)

[bookmark: _Toc8346571]Time horizon
For the project I will be using a cross-sectional study to observe researched information without manipulating it. I have chosen this as my research is not going to be as long as others and will be completed within a short period.
[bookmark: _Toc8346572]Data collection method
A data collection method is the method of which data will be collected, which can be questionnaires, interviews or observations. The main data collection method will involve analysing documents from online sources during the investigation.
[bookmark: _Toc8346573]Development Methodology
The project will being use an iterative development approach.
[image: The pros and cons of Iterative Software Development]
For the project planning technique, the project will be using time boxing to plan and manage activities within the project. This involves time boxes being made within each iteration for a fixed duration. Pipelining concepts can also be implemented to have multiple time boxes executing concurrently which results in less time spent on the project.
The reason I have chosen this method is that it is a good option to choose rather than other methods regarding specifically the waterfall method. This method is very time consuming and linear in comparison to an iterative development approach, using the waterfall method will result in my project taking longer than necessary as all planning must be done before everything else.
The iterative development approach philosophy is that the process is that you continuously return backwards to enhance and expand your project until everything is fully implemented.
The advantage of this is that a working prototype can be developed early for testing and review, this helps in findings flaws and errors in the early stages and giving enough room for adjustment or changes overall.
The software that is chosen for the project was Visual basic as I think this as appropriate for the project as I more familiar with the language and the IDE. In addition to this visual basic provides a steady environment to work from.
The hardware needed for the project was simple in just requiring a PC with Windows and Microsoft visual studio. No high-end hardware was needed to accomplish my goal.



[bookmark: _Toc8346574]Design & Implementation
[bookmark: _Toc8346575]Design
This is my basic wireframe design that I had created for my application. The main intent was to have a paint-styled canvas where users can create images based on the images that is displayed to them on the right side of the screen. 
I made my design decisions like this as there was no way around displaying an image to the user in separate pages, as I thought this would cause confusion and unnecessary time spent between navigating two forms.
The most important design aspect was to create a functioning digital design form that allows users to use a variety of tools and features to accurately depict the image that is dispalyed infront of them. Things such as “Undo and redo” buttons were left out in terms of their priority as this project was designed to test the students on their ability of digital art, by having this feature would deduct from the accurate depection of their results.
[image: ]
I had based my design on current digital applications within the context of my proposal.
These are the interface forms for the proposed project. By using a combination of design principles and rules from Dix, Donald Norman and Ben Shneiderman as the basis for the main design, although these are guidelines and will be tweaked accordingly (16, 17, 18, 19)

[bookmark: _Toc8346576]Menu

[image: ]
The menu was designed to create a friendly and colourful view for the intended audience which is children. The uses of images, bright colours and extravagate fonts help give the idea to the user that this is designed for kids. Each button is designed to look like it is clickable, as the audience is younger children some design principles and rules must be enhanced to stand out more as children do not always see how things work. In addition icons are used to be approachable and in an artistic fashion to provide information to the user without having to display text which would clutter the screen and make it harder to understand. 
Button colour backgrounds are used in groups, for example “browse” buttons are specified with blue colours. “Challenge” and “Free draw” buttons are both different colours to differentiate.
Although the fonts used are conventionally not appropriate for their visibility, it is appropriate however for the aesthetic of the overall design as the font contributes to the pleasant theme and is suitable.
Universal standards are used here such as the use of colours for buttons, specifically the “exit” button as most users come to the conclusion that red means “back” or “exit” this is especially important for children.
[bookmark: _Toc8346577]Digital Form (Challenge) (Greyed out) 
[image: ]
This design is the greyed out version of the canvas to show that it is not in use. Each icon and label is greyed out, this is what users see when they first select “Challenge” as the menu option.
[bookmark: _Toc8346578]Digital Form (Active)
[image: ]
After clicking “New” the form opens up and allows the user to use the various tools and features that the system offers. 
Just like other applications of the same type this application employs the standard of using “File, New, Save” these options are reminiscent of many other applications that the users will already be familiar with which makes it easier for users to learn and understand. 
This form was the most crucial aspect to the overall system as it revolves around this basis. Perfecting this was the key to the success of the project as without this working everything else will fail. 
Indicative of applications such as “Paint, Photoshop and Illustrator” the tools available to the user were too similar to them. The reason for this was to not make the application too different and foreign to children as this application was meant to test their skills, it would not make sense for an application to not be alike mainstream applications.

[image: ]
Icons were used for the tools as well as “text” to accompany them when the user selects those in case of an error with images displaying or a misunderstanding occurs. This is also done for accessibility. The same was applied to the colours with text saying which one was selected. 
[image: ]
The colours displayed could have been reserved for a separate window to avoid clutter on the form. This was not done as it would be beneficial to immediately display the colours available to the children using the application as it makes it easier to select colours quickly. In addition to this other applications use this method.

[image: ]
A save option was created for users to save the images to their local drive for teachers to study in how well they have accomplished their work compared to the image that was set for them. This can then be later viewed in “browse art” forms for inspection.
[image: ]
Once the draw is saved, confirmation is displayed for feedback for the user. Confirmation and validation is displayed when the user makes a big action such as “Exit” and “Back” buttons to give confirmation to the user to what they are about to do. 
[bookmark: _Toc8346579]Browse Your Art 
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This form shows the art that the user has created. Show button allows the user to select the art they have saved in a form of a (.bmp) this then displays in the form for review.
Confirmations were included in the system to avoid users accidently closing forms or saving the wrong items.
[image: ]
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[bookmark: _Toc8346580]Implementation
One of the difficulties that was encountered when implementing my design in visual basic was an error which occurred when implementing images in the design. A simple error but a rather annoying one where the application would not allow images. I overcame this error later in the development by simply changing the save location for my application. Luckily the error was mundane and did not affect the coding side of things.
I had initially designed for the system to automatically detect whether or not the drawings represent the images displayed accurately and from that display a score of how good that drawing was, I concluded that it was infeasible to design and implement a working digital art application as well as implementing a detection system at the same time. This will be considered for future recommendations or additional features to be implemented with time. 
In terms of testing each form on the application works as intended, for example importing images into the application works, saving, opening, using tools all work as proposed.
I have explained the usability testing in the design, using usability principles, rules and heuristics to provide the best possible interface for the user. 
.
[bookmark: _Toc8346581]Operating Systems
· Windows 10
[bookmark: _Toc8346582]Applications
· Microsoft PowerPoint – To be used for Interim Viva’s
· Microsoft Word – To be used for documentation and reports
· Microsoft Project – To be used for time-planning and Gantt charts
[bookmark: _Toc8346583]People
John Williams – Provide aid with programming in Visual Basic

[bookmark: _Toc8346584]Programming languages
· C#
· Visual Studio
· Windows Forms
[bookmark: _Toc8346585]Evaluation
Comparative to what I set out to do by setting objectives previously, I have met most of them. For example I have successfully met “Design an interface that looks professional, child friendly and easy to use” 
The aim of this project was to design and develop a functioning digital design application in VB.net for primary school children and I have successfully done that by having a functioning digital art system that allows school children to draw using different tools and features in VB.NET.
Comparative to my research in my literature review there are many aspects to my application that relate to some topics. An example of this is how well the teacher uses this application and how well they teach students how to use it. Teaching makes a larger impact on how effective digital art is at teaching more so than the actual software itself. Another research topic that narrates to my own experience is that computer technology should only enhance the learning experience rather than completely replace it, this was a reason for my design choice to exclude the application rating the child’s drawing as the teacher should be the one to analyse and review how well the child can draw and provide feedback to them in a less blunt and decisive manner, I also think a human perspective of art should be a higher priority than a machine’s as art is subjective more than objective, this is my own personal belief and is backed up by my research. 
This exclusively relates to another topic regarding the national curriculum that I have mentioned at the start of my literature review where it gives a systematic and crude expectation of what “art” should look like, this influenced my application design to avoid features such as “Difficulty” options, “Ratings”, “Tests” and otherwise, as I wanted my application to be a fun but educational tool to students and teachers rather than a practice of examination of the children’s ability. Although my application does include options such as “Challenges” it does not force students to complete them and is only there if students want to test their ability , alternatively students can simply choose “Free draw” where students can freely draw their own art without any limitations or expectations.  
In what I would do differently is plan the project out more so I know what I can and can’t do in terms of coding and implementing the designs. This way I will know what to expect from myself and scheme my plan appropriately so the client knows what they will get.

[bookmark: _Toc8346586]Conclusions and Recommendations
In conclusion I have explained what research methodology I used including the philosophy, approach and strategy as well as time horizon and data collection method, my development methodology, design, implementation and evaluation.
To meet my main objective, I had to research and build my application in vb.net.
Future recommendations for this application can be considered as I had based this application to be expanded on but also hope to confide in others who take control of my application to respect the important reason why I had created this application in the first place and that is to help young students in improving their digital art talents in a less controlling and conventional manner.
An obvious recommendation would be to expand the already present tools and features to give students more opportunities to create their own work and simultaneously improve their digital art skills across a wider range. 
Basic recommendations that I can consider is to expand the application to where students are not only limited to basic tools and features but where they have other forms of digital art rather than the standard canvas, paint-style tools and using a mouse and keyboard. For example, the implementation of touch screens and other input devices, this would enhance the student’s ability to learn, give them more choices if they so wish and also improve their ability with that certain technique of drawing.

[bookmark: _Toc8346587]Suggestions for further work  
Some more advanced recommendations include, to expand the application into a virtual reality where students can draw, build, and create art in unique and exciting ways, they would do this by using a VR headset and digital tools in an open room where they can experiment and create their own artistic work. An alternative or addition to this could be augmented reality where students could use their phones or tablets to edit real life imagery using cameras.
This application could also be expanded to other platforms like apps, web apps and mobile apps. 
I had initially intended for my application to be connected to a database where students could save their work with their name so that teachers could review it later. I found this to be difficult to complete due to its complicated nature of importing and retrieving images in my set timeframe, I had set this to be my last implementation stage as creating a working design application was a higher priority.  as a substitute to this, I designed a “Save” option for users to save their work to their local drive for review later, this was then later expanded on to allow users to import their creations into the application for review and further editing.
[bookmark: _Toc8346588]Reflection
There are many things I have learnt from this near year long project, as this is not what I had experienced before and was a new understanding for me. The overall aspects included in the research, development and evaluation of this large project I had done before in other units but not as big in scale as this. This forced me to adapt and conduct additional research to find out more about what project I was to make, as I had to make the decision myself rather than an idea be given to me. This project was an ultimate test for me to use what I had completed in previous work such as independent research, literature reviews, project management, presentations, time management, programming, reviews and evaluations.
The biggest hurdle of the project was during the start of the project as I had feelings of despair and confusion as I did not know what area I would be choosing for my project, this was also a big detriment to other students as we had not been in a situation where we had to choose our own subject of work. To solve this issue, I had to make extensive attempts at research to find a plausible subject that I could work from, in addition to this I had talked to experienced lecturers for recommendations and tips.
Once this was resolved everything in the project became clearer and I could understand what I was doing and gave me the confidence to overcome this obstacle and focus on my research of my chosen area.
Another part of the project that would cause me frustration is the actual programming of my project as my application is complicated enough for me to handle. I had to make use of research and help of others to achieve the goal I set for my application. This was also a good and beneficial part of the project as it made programming more enjoyable for me as this was the longest time I had invested in learning to code, this and my natural interest in art made me motivated to create my vision.
The biggest thing I have learned in this project was the management of time, this part of the project is also important in life and a constant hurdle when it comes to my past work. This project has helped me in completing work in a sectioned and timely manner, this is due to many reasons such as organised meetings every week with my lecturer to keep track of my progress, the use of GANNT charts, tables and notes and my own personal self-belief in finishing this project. (21)
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o Usability testing (does the interface work?)

© Acceptance testing (does the user believe that it does what it's supposed to
do?)
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CHAPTER 5 - EVALUATION
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what would you do differently?
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Table 1. Descriptve statistics for the 29 applicatons of computer use n primary education ( = 352),

Weekly or more
regular use
(% of teachers)

item 01 ‘The pupils use the computer to practise knowledge or skills 613
item 02 I teach the pupils how to make good use of the keyboard and mouse 83
item 03 I teach pupils to use computer terms correctly a2
item 04 The pupils use the computer to claborate learning content 394
item 05 The pupils use the computer to ‘catch up' if they have fallen behing, 392
with their work
item 06 The pupils use the computer to do further research on specific 381
subject matter
item 07 Iteach pupils the basics o the operating systems used at sciool 326
item 08 The pupils use the computer to select and retrieve information 279
item 09 Iteach pupils the basic operations of generic programs_ 271
item 10 The pupils use the computer for writing text 22
tem 11 The pupils use computer for direct instruction, i.e. o feagr 209
something new
tem 12. Iteach the pupils how to print a document 202
tem 13 1 use the computer as a demonstration tool 190
tem 14 ‘The pupils use the computer s an encyclopacdia, 172
tem 15 Iteach pupils how to use specifc peripheralf'and faiies 154
tem 16 The pupils use the computer to store infogmation 152
tem 17 The pupils use the computer for probler sohing 140
tem 18 1 give the pupils computer-based tests 121
tem 19 The pupils use the computer to organize Infrmation "9
item 20 The pupils use the computer to present information 105
item 21 1 use time i class to teach pupls Keyboard skills 98
item 22 The pupils use the computer to exchange Information with others 85
item 23 The pupils use the computer 6 looking Up the meaning of a word 80
item 24 The pupils use the computerto cmpare information from 70
different sources
item 25 The pupils use the compytErgo make drawings 63
item 26 The pupils use the computepto Brganize their thinking, e.g a9
mind mapping
item 27 The pupils use the c6puter 16 undertake calculations a3
item 28 1 use the computef to simulate events the pupils cannot a3
otherwise experiehte,
item 29 The pupils usethe compliter to make diagrams or tables 03
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