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1. Abstract

This report is a look into the creation of a digital literacy screening tool that aims to test students or learners on their digital literacy skills. This is backed up with a literature review with the aim of researching the topic of digital literacy in further education. In addition to the literature review, a look into various research and development methodologies is used to evaluate the most suitable methodologies for use in the development of the application. The design and implementation section will show various aspects of the designing and implementing of the application. An evaluation will be made to judge the success of the project based on the original aims and objectives. A conclusion will be made to sum up what has happened throughout the project and a section will be devoted to additional features that can be added to the application in the future. Finally, a reflection will be carried out to look at what has been learned through the project.
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2. Introduction

2.1 Introduction to Digital Literacy and Further Education

It is necessary to carry out research on the topic of Digital Literacy in order to gain a greater understanding. This will involve looking at the origins of Digital Literacy as well as some of the important concepts associates with the topic. This includes looking at what Digital Literacy is as well as what further education is. How Digital Literacy can be used in further education will also be looked at to show how Digital Literacy can be a benefit to this level of education. This review will also look at the various standards associated with the topic and the screening and target setting processes that important to the topic. To further aid the research, several different types of Digital Literacy tests will be looked at to show what they are as well as look at their advantages and disadvantages. As well as this, several examples of existing Digital Literacy screening tools will be looked at in order to evaluate their strengths and weaknesses as well as the tools and technologies that are required for a screening tool. This research will therefore aid in the creation of a new Digital Literacy screening tool. Finally, a conclusion will be made that will serve to summarise the various topics discussed in the review.

What is Digital Literacy?
By definition, Digital Literacy is an extension of traditional literacy that covers literacy through digital tools and platforms. The term was coined by Paul Gilster who argued that [1] “a new form of literacy was necessary for the digital tools and sources” that were becoming more widespread in the 1990’s, such as the internet. Gilster also argued that there were potentially four main skills associated with Digital Literacy including [1] “internet searching, hyper-text navigation, knowledge assembly and content evaluation”. However, it is argued that Digital Literacy cannot just be about learning how to use digital tools effectively, it can instead be thought of as [1] “the mastery of ideas, not just keystrokes”. Gilster only saw Digital Literacy as a concept or a mind-set and did not envision any specific areas of skill as others have sought to argue. Owing to the fact that technology has changed and evolved since Gilster first came up with the idea of Digital Literacy, the need to understand digital tools and sources has become even greater. This is especially considering that they have become such a large part of our lives with [18] “90% of adults in the UK and 99% of adults aged 16-34 being recent internet users in the UK”.
What is Further Education?
There are several different levels of education that exist in the United Kingdom with one of these being Further Education. This is defined as the years of [17] “study after compulsory secondary education that is not part of higher education” and is important as it acts as an intermediary between those two stages of education. Further Education courses can be studied through several different forms of institution such as Sixth-Form colleges, Further Education colleges as well as secondary schools that offer Further Education courses as a follow up to secondary education. Unlike all of the previous studies that a learner will have undertaken throughout school which are compulsory, Further Education is optional. It is undertaken in order to further build on a student or learner's previous studies and to give them a wider range of options in the future such as jobs or higher education to take their studies even further. Statistics also show that [20] “further education establishments educated and trained 2.2 million people in 2018”.

Digital Literacy in Further Education
Digital Literacy can have a wide range of uses and purposes, with education being one of the most important uses. The main reason for this being that it [3] “allows learners to engage with traditional subjects in new ways and also in conjunction with traditional methods”. As technology has become a more important tool in education, the need for students to understand these new tools and technologies has become greater. Digital Literacy is not exclusive to IT but instead can be used in conjunction with other subject areas such as English. Introducing Digital Literacy to students and learners through education is important as it will enable them to learn about these new technologies as well as how to use them responsibly in the real world. As stated above, Digital Literacy can be used in conjunction with more traditional literacy methods. For example, when researching a particular topic, a student can use both digital and paper-based sources to carry out their research.



2.2 Digital Literacy Standards Required

One important element of the digital literacy standards is that there are 6 different skill levels based on the skill level of the learner or student. These skill levels include, entry level 1, entry level 2, entry level 3, level 1, level 2 and level 3

Another element of the standards required are the six skill units. These cover digital responsibility, digital productivity, digital information literacy, digital collaboration, digital creativity and digital learning. These different skill areas mean that a student or learner can be tested on a range of topics relating to Digital Literacy and also ensures that they are able to use a range of skills to complete different tasks.

Digital Responsibility
Digital responsibility is about ensuring the people can use digital tools and technologies in a more responsible manner. It also [2] “encourages students to think about the impact that their digital habits will have on their own and others’ well-being”. Tasks that will require digital responsibility can include things such as [2] “being able to access essential services and being able to access data, online bills and online bank accounts” or any other service that deals with the personal data of an individual. An example of how a student will be asked to demonstrate this skill is by viewing an example email. They will have to make use several criteria to assess whether or not that email can be trusted.

Digital Productivity
Digital productivity looks at [2] “demonstrating how to organise digital files systematically and how to maintain and develop a system to ensure that work can be efficiently and effectively produced”. The aim of this being to ensure that students or learners can use various techniques in conjunction with digital tools and technologies. This also ensures that they can use them in a more productive and efficient way. There are many examples of productivity tools that can help students to apply these skills including project management tools such as Microsoft Project and collaboration tools such as Google Docs.


Digital Information Literacy
Digital information literacy looks at [8] “the information search habits of users as well as being able to make educated uses of information”. An example of a situation where this skill area can be put to use is when carrying out a literature review on a particular topic. It is important that any information that has been researched has been researched properly. This means that students have to look at where to find sources, what constitutes an appropriate source, how to reference those sources properly and how to ensure that they are not plagiarising work created by other individuals.

Digital Collaboration
Digital collaboration covers the various collaboration tools that can be used by students or learners for various purposes. They allow students to [9] “reach beyond physical space for their information and for their education”. These collaboration tools can include online productivity tools such as Google Docs and Microsoft Office Online that include word processors, presentation software as well as spreadsheet software. Students can collaborate together using these tools for group projects, problem solving or group discussions. Using these tools also allows them to work on the same project at the same time on different devices and in different locations.

Digital Creativity
Digital creativity encourages students or learners to be creative with the digital tools that they are given. This includes [2] “looking at a range of creative applications, creating appropriate content using creative applications and promoting creative concepts on a range of platforms”. Examples of tools that can be used for digital creativity include image manipulation tools such as Adobe Photoshop and Paint. Net.

Digital Learning
Digital learning essentially asks users to reflect on all of the topics they have covered up to that point and also to fully demonstrate what they have learned up to that point through a variety of different tools and technologies.


2.3 Screening and Target Setting

One of the most important aspects of Digital Literacy is the screening process and the target setting that is based on the results of that initial screening process.

The initial screening process is an important step as it gives students or learners an idea of where they stand with regards to their Digital Literacy skills. Many of the Digital Literacy tools such as the Wales Educational Skill Toolkit (W.E.S.T) require learners to take an initial screening test in order to assess their Digital Literacy skills. Once this has been completed the student will be shown which of the 6 skill levels they have achieved as well as which skill level they should aim to achieve in future tests. Different screening tools will handle this process differently. However, another element of the W.E.S.T screening tool in particular is that it will alter the test based on the progress of a student or learner. As they progress through the screening process, depending on how well they have answered the previous questions, the screening tool will either present them with easier or more difficult questions.

Target setting is important step as it [4] “enables the establishment and measurement of academic goals” This gives students or learners the ability to track their progress and accurately gauge their skill level as they complete the initial screening process. This will carry over to additional tests that they will take in the future. For example, with W.E.S.T, a student or learner will be shown what skill level they are working towards for each test which enables them to have clearly defined goals and targets. It will provide [21] “activities for a student in order to help them develop the skills that they need the most” and will then give a student several assessments to inform a student of their progress.



2.4 Different Types of Digital Literacy Assessments

This section will look at the different types of tests that could possibly be used for the Digital Literacy assessment. This is an important step as it will be a factor in determining the effectiveness of the assessment in judging a student's Digital Literacy skills. This will mean looking at several different examples of tests and what they are. This will also include looking at their various advantages and disadvantages in order to decide which is going to be most suitable for the assessment. The types of tests that will be looked at include multiple choice tests, essays and quizzes.

Multiple Choice Test
A multiple choice test involves a series of questions in which a user is given more than one option to choose from. They are then required to select a correct answer out of the choices that they are given. In some questions, there may only be one right answer to choose from whereas in other there may by multiple answers that the user needs to choose.

There are several advantages to using multiple choice questions in a test. These include the ability to [22] “assess students on a wide range of learning objectives as well as the ability to limit any sort of scoring bias due to their objective nature”. They are also easy to assess and score. However, there are also some disadvantages to this approach. Firstly, multiple choice tests offer [22] “limited opportunities for correcting errors meaning that students get little opportunities for feedback on their incorrect answers”. Also, creating a good multiple choice test can become time consuming. They also do not allow a student to express any creative ideas or any form or organisation. Finally, they require a student to have an understanding of how a multiple choice test works.



Essay
An essay is a short piece of writing that focuses on a particular topic. Essays typically consist of three main parts, those parts being an introduction and a conclusion as well as the main body of text where an individual will present their main body of research. There are several benefits to using this method. Firstly, essays are [23] “very suitable for testing higher level learning”. The longer time associated with an essay allows a student or learner to fully articulate their answers. Also, compared to a multiple choice test, an essay enables more freedom to students in terms of how they can articulate their knowledge. This allows them to fully justify the talking points that they will make. However, some disadvantages associated with using essays include the fact that other factors can affect the quality of student's work including spelling punctuation and grammar. Also, compared to multiple choice tests and quizzes, [23] “they can take a longer amount of time to score” making the process of assessing an essay more difficult.

Quiz
This type of assessment is commonly used to monitor a student’s progress throughout a particular topic in order to ensure that they are actually making good progress. The quizzes themselves will typically be much shorter than full tests however they are carried out with greater frequency. Each quiz will also typically focus on a particular area of that topic. Quizzes can also be a good method of ensure that students are prepared for much larger tests or exams.
The advantage of this method is that it enables a teacher to accurately gauge how effectively a student is progressing through a topic to see whether or not they will need to revise the topic further. The frequency of the tests will also require students to revise the topics and ensure that they are researching the topics. They also make it easier for students to remember topics that they have just been taught. However, there are some disadvantage to consider. They [16] “are unsuitable for assessing more in depth areas of knowledge and difficult to use for authentic assessment”. Another disadvantage is that a quiz is only [16] “an assessment of learning and not an assessment for learning” meaning that it only allows students to show what they remember.



Evaluation of Chosen Assessment Type
Based on the various advantages and disadvantages of the different types of assessments described above, it was decided to create the Digital Literacy assessment as a multiple choice test. This is because as stated above, multiple choice tests offer the ability to test students on a wide range of topics as well as the ability to easily assess a student and score them. This choice has also been backed up based on some disadvantages associated with the other types of assessments discussed. Compared to a multiple choice assessment, an essay or a quiz can be more difficult to assess, with quizzes in particular offering a less in depth method of evaluating the skills of a student compared to a multiple choice assessment. One disadvantage to consider with an essay is that a student will often be assessed on their spelling, punctuation and grammar meaning that their grade can be affected by factors other than their knowledge whereas a multiple choice assessment does not pose this risk.




2.5 Current tools available

In order to understand what is required of a Digital Literacy screening tool, three examples of existing screening tools need to be looked at. This will involve giving a brief overview of what they are as well as looking at their various strengths and weaknesses.

W.E.S.T
One example of a currently used Digital Literacy screening tool is W.E.S.T (Wales Essential Skill Toolkit) which is a [6] “learning environment designed to manage the assessment and delivery of essential skills”. This is mainly associated with communication and application of number but also allows students or learners to take Digital Literacy tests. It covers all six skill levels from entry level 1-3 as well as level 1-3. It also covers the six skill areas associated with Digital Literacy. The tests will involve several questions that a student or learner will need to answer with many different types of questions being shown to the student including multiple choice questions where the student will need to select a correct answer out of several choices.
One of the advantages of the W.E.ST tools are that they are run using a web browser instead of being installed onto a desktop. This enables them to be used on multiple types of operating system as well as different types of devices. One of the big disadvantages associated with this tool is that it is not rated by Estyn, which is the major educational inspection body for Wales. This means that there is no official validation for how effective it can be.

ECDL
Another notable example of a Digital Literacy test is the European Computer Driving Licence (ECDL). This is a programme of modules that test users on a wide range of Digital Literacy skills. There are three categories of modules available, with the beginner modules dealing with [5] “computer essentials, online essentials, word processing and spreadsheets” with the intermediate and advanced modules being more in-depth. The tests involve students demonstrating how to use various features in different software packages.


One of the advantages of the ECDL tests is that they include actual software packages as part of the tests. This includes the Microsoft Word, PowerPoint and Excel. This allows students to become familiar with software that is widely used. One of the big disadvantages associated with ECDL is that it can be difficult to track the progress of the individual students or learners. One element of the tests that owes to this is the fact that it unlike W.E.S.T, ECDL does not show a student or learner their progress in each of the six skill areas.

Microsoft Digital Literacy Standard Curriculum
Another example of a Digital Literacy tool is the Digital Literacy Standard Curriculum provided by Microsoft. This curriculum covers several topic areas including [7] “computer basics, the internet, productivity packages, security and digital lifestyles”. There is also a certificate test that [7] “consists of 30 questions from the five courses”. Once this test has been completed, students or learners will be given a learning plan that they can use to carry out the 5 courses again.
One of the advantages of using this tool is that once students have completed the certificate test, they will be informed of any particular topic areas that they need to improve. This gives students feedback and shows them how they can improve for future tests. One of the disadvantages of this tool is that it requires installation onto a desktop and will only work with Microsoft Windows, limiting the amount of devices that it can be used with.

As a result of the research, it was found that many aspects of the Digital Literacy screening application would borrow many ideas from the W.E.S.T screening tool. Firstly, the ability to alter questions based upon the progress of a student or learner would ensure a more thorough measurement of a student's Digital Literacy skills. Secondly, the fact that W.E.S.T shows a student their progress in each of the six different skill areas also ensures a more accurate measurement of a student's Digital Literacy skills in particular areas.




2.6 Potential technologies

Another thing that needs to be looked at is what technologies will be used to create the Digital Literacy screening application. This mainly focus on what type of application it will be. The application could take the form of either a web-based application, a desktop application or a mobile application. All of these will be looked at with regards to their advantages and disadvantages to determine which would be most suitable for the application.

Web Application
A web application is an application that is run through a web browser instead of being installed directly onto a device.
There are several advantages to using web apps. Firstly, using a web app will allow students or learners to access the resources through the internet without needing to install an application onto their device. Also, the job of a developer is much easier as a single application can be created that will function across a wide range of web browsers instead of having to create different versions for different operating systems. This results in [19] “much more reusable programme code and in turn lower development times and costs”.
However, one disadvantage of using a web application is that a developer does not have full access to the hardware as they would with a desktop or mobile application and will instead be limited to the functionality that a particular web browser will allow. Another disadvantage compared to mobile and desktop applications is that [19] “an active internet connection is absolutely necessary”. This can become a problem if a user is unable to connect to the internet, meaning that they have no method of accessing the application.



Desktop Application
A desktop application will need to be installed directly onto a computer instead of being run through a web browser like a web application.
The big advantage of using a desktop application is that it allows a developer to fully exploit the capabilities of the hardware that is running the application. This is particularly advantageous when compared to a web application. Also, a desktop application does not require an active internet connection to use it, negating any connection issues that could happen with web applications and allowing them to use the application at any time.
However there are some disadvantages to using desktop apps. These include the fact that a developer needs to write the application to run on particular operating systems. Also, in certain situations, a user will be required to install updates onto a device compared to a web application where this will not be a concern. A developer will also need to consider that desktop machines can have any number of hardware configurations.

Mobile Application
A mobile application is an application that is used exclusively by mobile devices including smartphones and tablets. Much like a desktop application, a mobile app will need to be directly installed onto the device.
Mobile apps can be seen as more convenient than desktop apps. This is because phones can be carried around much more easily than a desktop enabling people to use the application much more easily. Also, as with desktop applications, mobile applications [19] “allow developers full access to the capabilities of a device” allowing for developers to create applications with fewer constraints then web applications.
One of the disadvantages associated with mobile applications is that [19] “they need to be developed for particular operating systems which will require different programming languages and skills”. Another disadvantage associated with mobile applications is that they are more difficult to develop. Compared to web and desktop apps that can be created on a desktop, mobile apps cannot be created on mobile devices and instead need to be created on a desktop using a virtual machine. With desktop and web apps, a developer can have a good understanding of how those applications will run compared to mobile apps where the virtual machine may not be a true representation of the intended platform. Also, much like with desktop applications, mobile devices can have any number of hardware configurations.


Evaluation of Chosen Technologies
Based on strengths and weaknesses posed by the various types of applications described above, it was decided to create the Digital Literacy screening tool as a desktop application. As stated above, one of the big advantages of using a desktop application is that it can take full advantage of system resources meaning that there are fewer limitations in this regard compared to mobile applications and web applications. Another advantage is that creating desktop applications are more suitable due to familiarity with creating similar desktop applications. Also, the job of creating a desktop application is a much more simple process then developing a mobile application as the application can be directly developed and tested on the target platform whereas a mobile application requires a virtual machine, making the job of development more difficult.




2.7 Conclusion

To conclude, it is clear that the ideas and concepts associated with Digital Literacy have been clearly discussed, including how it can be used in places of education. The various standards of Digital Literacy are important in defining Digital Literacy and what skills are required for the topic. The screening and target setting processes that are a part of the topic have also been discussed and their importance has been stated. The research into different types of Digital Literacy assessments was crucial in helping to decide which type of assessment would be used for the Digital Literacy screening tool. The research carried out on existing Digital Literacy screening tools has also been crucial and will help when creating the application as well as the investigation into different tools and technologies. This research gives a good idea of what the application will need to include as well as how it should be built.

Evaluation of Chosen Solution
With this research, it was decided to create a Digital Literacy screening tool that would take the form of a desktop application being developed using the Microsoft Visual Studio development environment and the C# programming language. This is due to familiarity with developing similar desktop applications in the past. Based on the research carried out on existing screening tools, it was decided that this screening tool would alter the questions given to a user based upon their progress through the screening test to either make the test easier or more difficult. The test will serve to test a student or learner on all of the six different Digital Literacy skill areas with each question being dedicated to a particular skill area. The questions that will be shown to the user will be multiple choice questions based on the work researching different types of Digital Literacy assessments. Also, based on the work researching screening and target setting, the application will show the student the skill level that they have achieved at the end of the test as well as which skill level they should work towards, similarly to the W.E.S.T screening tool.


3. Research Methodology

In order to have a clear understanding of how research will be carried out throughout the project, it is important to decide on a research methodology that will be most suitable for the project. Choosing a suitable research methodology is important as it will need to be used throughout the project. This will include looking at the five layers of the research onion with regards to the research philosophy, research approach, research strategy, time horizon and data collection method that will be used throughout the project. This will include looking at their various benefits that they will bring to the project as well as the challenges associated with using them. This will also include the various steps and processes that will be used to ensure that those challenges do not affect the project.

3.1 Research Philosophy

The first layer of the research onion is concerned with the research philosophy that will be used for the project. This project will make use of Phenomenology. Phenomenology is a research philosophy that is based around qualitative data as it [10] “is used for describing human experiences and how humans experience a certain phenomenon”. This is most suitable for the chosen project as the application will record [10] “the perspectives of multiple participants”. Several advantages associated with phenomenology include “the ability to gather themes and meanings from data, the ability to bring meaning to an experience and the ability to change misconceptions about an experience” [24]. However, there are some challenges associated with this research philosophy including the fact that “results may not always be statistically reliable, the researchers must be able to fully articulate their thoughts and feelings about an experience” [24]. In addition to these challenges, the job of gathering data for research can be a time consuming process.
In order to ensure that these challenges do not affect the project in any way, there are some measures that will be taken. To ensure that the research does take a longer than necessary amount of time, a project plan will be created in order to set deadlines for the entire project as well as for each individual task. This will be referred to in order to ensure that the project is on schedule and can be completed on time.


3.2 Research Approach

The second layer of the research onion is concerned with the research approach. This project will make use of an inductive approach. The inductive research approach is based around the idea of [11] “multiple constructed realities based on the perspective of the researcher”. Using the inductive approach means instead of the deductive approach where the research is carried out based upon a hypothesis, inductive means that the hypothesis can change as the research is carried out based on any new information that is found. The main advantage of using this approach is that it is a logical research approach and therefore encourages thinking and observation. However, one challenge to consider when using this approach is that it can be more time consuming compared to the deductive approach.
In order to prevent this research approach from affecting the project, several measures will be put in place. A literature review will be carried out as part of the project. This will involve researching the current knowledge base around a particular idea or topic with the aim of gathering new findings and further expanding the knowledge base of that topic.

3.3 Research Strategy

The third layer of the research onion is concerned with the research strategy. The project will make use of Case Studies. Case Studies involve the research of a particular subject or phenomenon. This is suitable for the project as the aim of the project is to study the topic of Digital Literacy. Case Studies are advantageous as they [12] “allow for both quantitative and qualitative analysis of data”. However, some challenges to consider when using case studies include the issue of being unable to replicate studies meaning that results are only valid for one particular subject. Also, there are the issues of researcher bias and the hawthorn effect to consider which could in turn compromise the validity of the results. Researcher bias can affect the results if the research is started with the aim of getting a particular outcome from the data. The Hawthorne Effect can affect the research if people are being observed due to changes in their behaviour.
In order to ensure that the challenges associated with case studies do not affect the project, the project plan will constantly be referred to ensure that resources are gathered in a timely manner. To mitigate the issue of researcher bias, measures will be put in place including the ensuring that open-ended questions are used as well as ensuring that data collected is closely monitored to ensure that bias can be eliminated from the results.
3.4 Time Horizon

The fourth layer of the research onion is concerned with the time horizon. This project will make use of the longitudinal method. This is because the longitudinal method allows for [13] “data to be collected at multiple points over time”. One advantage of using this method is that it allows for the ability to monitor trends and patterns in data over a period of time. Other advantages associated with using this method include better flexibility that the latitudinal method and the ability to provide accurate results when observing changes in data. However, some challenges to consider include requiring a greater amount of time than the latitudinal method, requiring large data sets for the research which could potentially result in delays. There is also the risk of any data that is gathered potentially being unreliable.
In order to mitigate those challenges, it will be imperative to refer back to the project plan that was created at the start of the project. This will be done to ensure that the process of gathering the large data sets does not take longer than necessary and result in other stages in the project being delayed.

3.5 Data Collection Method

The final layer of the research onion is concerned with the data collection method. This project will make use of secondary data. Secondary data involves [14] “analysing and reviewing previously collected data in an area of interest”. This type of data will be used as the above literature review was carried out by researching papers that other people have completed with their own findings. The advantage of using secondary data is that it has already been researched and collated by other individuals meaning that there is less work required when carrying out a literature review. One important ethical consideration to make however when collecting secondary data is ensuring that it has been properly referenced in order to avoid any issues of plagiarism.
In order to ensure that using this data collection method does not pose a challenge to the project, all materials that have been gathered from secondary sources will be referenced using appropriate referencing techniques to ensure that any issues of plagiarism can be avoided. This will include looking at where the data has been collected from, what type of referencing will be used and what constitutes an appropriate source.
4. Development Method and Resources

4.1 Development Method

In addition to deciding on a suitable research methodology, it is important to consider which development method will be most suitable for the project. The development method that is chosen will need to be backed up with some justifications. Choosing a suitable development is important as the project will need to be developed using that chosen development method. There were several different development methods that were available however the development method that will be used for this project will be Timeboxing. With Timeboxing, each individual task within a project is given a fixed amount of time to be completed. This allows the entire project to be broken down into individual tasks with individual deadlines making it easier to prioritise the tasks.
There are some disadvantages to consider with this development method including the fact that [15] “project management can become more complex” as well as being unsuitable for projects [15] “where work cannot be divided into multiple iterations of almost equal duration”. Timeboxing also presents the risk of completing work that is of a low standard due to the possibility of setting short deadlines. There is also the risk of setting deadlines that are too long which can in turn cause people to become complacent.
In order to ensure that Timeboxing does not pose a challenge to the project, the project plan will need to be referred to. Each task will need to be looked at to work out how long each of those tasks will need in order to ensure that the right amount of time is being allocated to each task.



4.2 Resources

This section will look into the resources that will be required to create the application. This will include looking at both the hardware and software that will be used. This section will also cover the reasons for using those particular pieces of hardware and software.

Software
The development environment that will be used to create the application will be Microsoft Visual Studio 2017. Microsoft Visual Studio is an integrated development environment that can only be used with versions of Microsoft Windows with 2017 being the most recent version. It enables the ability to use a wide range of languages including Visual Basic and C# and C++. Based on this decision, it was necessary to choose a programming language that support the .NET framework. Although the application itself will be created in Visual Studio, the database will be created using Microsoft Access. SQL queries will be used to read data from the Access database as well as write data to that database.



Hardware
In order to create the application, a suitable PC will be required. Due to the use of Microsoft Visual Studio as the development environment, the requirements for the completed application will therefore match those of Visual Studio. Any device that is capable of running Visual Studio will have no issues running the finished application. The system requirements will be as follows:
1.8 GHz or faster processor. Dual-core or better recommended
2 GB of RAM; 4 GB of RAM recommended (2.5 GB minimum if running on a virtual machine)
Hard disk space: up to 130 GB of available space, depending on features installed; typical installations require 20-50 GB of free space.
Hard disk speed: to improve performance, install Windows and Visual Studio on a solid state drive (SSD).
Video card that supports a minimum display resolution of 720p (1280 by 720); Visual Studio will work best at a resolution of WXGA (1366 by 768) or higher.
Mouse and Keyboard
Monitor
Windows 7 SP1, 8.1, 10, Server 2012 R2, Server 2016

Design and Implementation

This section of the report will be concerned with the designing and the implementation of the finished application. This is when the application is actually developed. This will include looking at the various techniques that were used to design the program as well as the techniques that were then used to implement the application.

5.1 Design

The design would involve several methods and techniques that would cover various aspects of the application including the structure of the database, the design of the user interface and the application flow. This will include looking at how those techniques ensured that the finished application met its objectives and was suitable for purpose.

Choice of Platform/Language
As stated above, the digital literacy application will be developed with a combination of C# and Microsoft Access with the application being developed in Microsoft Visual Studio. One of the big factors in choosing Visual Studio to develop an application is that it enables an interface to be created that can sit in front of the program code. This decision to use C# was made for several reasons. Firstly, it was necessary to choose a .NET programming language due to the decision to use Microsoft Visual Studio as the development environment. C# was also chosen due to previous experience developing applications in the past, including applications that involved reading data from and writing data to a database. This was also true for Microsoft Access as there was prior experience in creating databases using this platform.



Database Structure/Entity Relationship Diagram
Before designing the interface of the application, it was necessary to design the database. The entity relationship diagram below will serve to show the structure of the database, the fields in each table and to show how the tables are related to each other.


Interface Design
This section will show the interface design that the application will use and will show the layout, colours and fonts that will be used. The interface designs were created by referencing various examples of design principles such as Nielsen's Heuristics, Dix’s Design Principles, Shneiderman’s Eight Golden Rules and Norman’s Design Principles.
The interface applies makes use of several design principles including consistency which states that “an interface must maintain a consistent layout, visual style or language and that the methods and processes needed must also be the same” [24]. The interface has an aesthetic and minimalist design “in order to present a user with relevant information and little else to prevent an over-complicated interface” [24]. The interface also provides feedback for each function “in order to help a user when they are confused about what to do” [25].



Menu Form
On this form, a user will be given the option to start a new test or to track their results from previous tests that they have completed.



Questions Form
This is where the users will answer the questions. They will have to choose a correct answer from four possible answers. Once they have completed the last question, they will be able to press the finish test button which will take them to the results form.



Your Results Form
This is where users will be able to see their results from past tests that they have completed. This will show the score they achieved as well as their percentage. They will be able to go through each question that they have answered and compare them to the correct answer for each question.




5.2 Implementation

The implementation will be concerned with methods and techniques that were used to implement the application as well as any problems that were encountered and what was done to overcome those problems. Particular attention will be paid to the development method that was chosen to develop the application to ensure that the application is developed using this method.

Difficulties Encountered
Throughout the development of the application, there were several issues that were encountered that could have had a massive impact on the success of the project. However, those issues were mitigated and the development of the application was successful.
One example of an issue needed to be solved was getting the C# application and the Access database to connect together and exchange data. As the application would involve reading data from the database and writing data to the database, it was important that the two parts of the application worked together as intended. However, this problem was solved by view online tutorials on how to connect C# applications to Access databases. The necessary code was gathered from those tutorials and as a result the application and the database were successfully connected.



Code Snippets
This section will serve to show examples of code that have been taken from the application to show some of the various functions that the application performs.

Populate Questions

This code essentially takes the data from the questions table in the Access database and uses it to populate the label and the 4 radio buttons on the questions form. This code is also used on the results form to display the questions along with the answers that the user selected and the correct answer for each question.



Radio Button Check

This section of code is used for all of the radio buttons on the questions form and gets the answer that a user has selected for each question

Save Answer

This section of code takes the answer that the user has selected for each answer and then saves it to the database.



Testing of the Software
After the application had been completed, it was then necessary to carry out a testing regime in order to test the functionality of the program and see if there were any errors or bugs that needed to be fixed. This would involve several methods of testing including:
Unit Testing
This method involves testing the individual sections of the application to see if they work.
System Testing
This involves testing the entire application to see if it works as a whole.
Usability Testing
This involves testing the user interface of the application to see if it works against various examples of usability and design principles.
Acceptance Testing
This involves having users test the application to see if the application does what it is supposed to do.

The testing plan shown below details the process of testing each function in the system. This shows each process that needs to be carried out as well as the expected results for each test and whether or not the actual results match.
Test	Process/Object	Purpose of Test	Expected Results	Actual Results
1.1	Form Navigation	To show navigation to different forms and back to menu form	User should be able to successfully navigate between forms	As expected
2.1	View Questions	To show that the questions can be displayed from the database	On the questions form, the first question should be displayed	As expected
3.1	Saving Answer / Next Question	To show that an answer can be saved to the database and that the next question can be shown	User should be able to select an answer and save it to the database and the next question is shown	As expected
4.1	Close the application	To show that the application can be closed	The application should close	As expected
5.1	View the answers	To show that the answers have been saved to the database	When accessing the my results form, the answers should be displayed against the correct answers	As expected


As can be seen from the results of the testing, each of the functions that the application performs work as intended. This means that there are no major issues to fix regarding the functionality of the application.



Time-Boxing
As stated above, the chosen development methodology was Time-Boxing. As stated above, each task in project is given a fixed amount of time to be completed, allowing the entire project to be broken down into individual tasks with individual deadlines, which results in prioritisation of tasks being much easier.

As can be seen from the project plan above, each task has a start date and an end data. For example, the development of the application lasts for 40 days and the testing lasts for 20 days. This method gives a clear understanding of when particular tasks need to be completed and the amount of time that it will take to complete each task


Evaluation

This section will serve as an evaluation of the whole project and will discuss whether or not the project has been successful at what it had originally set out to do.
The original aim of the project was to design and develop an application that would test students or learners on their digital literacy skills. As the application has been completed on time and it meets the requirements that were set out earlier in the project, the development of the application was successful.
The aim of carrying out the literature review was to gain a greater understanding of the topic of digital literacy. This knowledge would help when designing the application to work out what was expected of the application, particularly the research on existing digital literacy screening tools. As the application made full use of this knowledge, it can be considered that the literature review was an important step in the project.
The section of the literature review that discusses the potential tools and technologies was also important as choosing the wrong type of application for development of the screening tool would result in difficulties developing the application. Due to the decision to use C# and Access, the development of the application was successful because of experience in using them.
The research and development methodologies were also an important step in the project as they essentially outlined how the research and the development of the application were going to be structured. Deciding which research and development methodologies to use was crucial as choosing ones that were unsuitable for the project would result in several issues. This would include poor time management, meaning that the application would not be completed on time. As the application was completed on time, it is clear that the correct research and development methodologies were chosen.



Conclusions and Recommendations

Based on everything that has been previously discussed, it is clear that the project has been a success. The literature review that was carried out allowed for a much greater understanding of the topic of digital literacy. The research on existing digital literacy screening tools was particularly helpful when designing the application as it provided a greater understand of what was to be expected of the application. The screening application is able to perform all of the functionality that the client specified at the start of the project although there is scope to expand the application in the future. A user is able to take a short screening test and in the process gain a greater understanding of their digital literacy skills. The decision to develop the application using C# and Microsoft Access proved to be very beneficial due to experience with both platforms in the past as well as their ease of use. The database created in Access was easily connected to the C# application meaning that data could be read from and saved to the database with minimal effort. The decision to develop the application as a desktop application was beneficial as it proved to be much simpler than either a web application or a mobile application owing to their complexities as described above. The decision to use the chosen research and development methodologies were also successful despite some potential issues that were discussed previously. Those potential problems were successfully mitigated and the finished application reflects that.



Future Recommendations
Despite the application meeting the basic needs of the client, it is important to remember that the application that has been shown is simply in the first phase of development. It is clear that there are some additional features that can be added to the application in the future to expand the functionality of the application. This includes:

A login feature that supports multiple users
Despite the finished application only being a single user application for demonstration purposes, all of the examples of digital literacy screening tools described above were multi-user applications. Having multiple users therefore would be an important feature to add. Having separate users would enable the application to only show a user the tests that they have completed.

The ability to take additional tests
As the application is just a screening tool, it will only give users an initial understanding of their digital literacy skills. Despite the application being just a screening tool, there is the ability to add additional tests to the application. This would enable users the ability to improve their digital literacy skills in each of the six skill areas and to track their progress in those tests over a period of time.

The ability for the application to change the questions based on the progress of the student
One important feature of a digital literacy screening test that was looked at earlier on in the literature review was the ability to alter the test depending on how well a student or learner is progressing through the test. If the student was doing well, the application would present harder questions or easier questions if they were beginning to struggle.

Reflection

This section of the report will serve as a reflection of all of the events that have happened throughout the project as well as the personal impact they have had. To aid the process of reflection, the Gibbs Reflective Cycle will be used. This allows the ability to “examine experiences and to learn and plan from things that either went well or didn’t go well” [26]. This model covers several stages including a description of the experience, feelings and thoughts about the experience, an evaluation of the experience, analysis and a conclusion stating what has been learned and what could have been done differently. There will also be an action plan stating how similar situations in the future would be dealt with.

Description of the Experience
This project involved carrying out research on the topic of digital literacy in order to gain a greater understanding of the topic. This knowledge was then be used to create a digital literacy screening tool that would test students on their digital literacy skills. This project would also involve choosing suitable research and development methodologies that would fit the project.

Feelings
The feeling was that at the start of the project, it was going to be a challenge to carry out research on a topic with little prior knowledge of that topic. However, it was felt that the research would be enjoyable and that it would give a much greater understanding of the topic. It was also felt that the development of the application would be enjoyable as it would be using tools and techniques that had been used before in conjunction with new ones.

Evaluation
There were several elements that made the project as successful as it was. The chosen software platforms and programming languages made the job of development much easier as there was prior experience in developing systems using those platforms and languages. Also, the chosen research and development methodologies enabled the project to have a clear structure, enabling the application to be finished on time.

Analysis
There were some aspects of the project that went well, particularly the development of the application. This is because there was prior experience with using all of the various languages and software platforms. This made the job of development much easier as time was not being wasted in learning new technologies. However, there were some aspects of the project that didn’t go so well. One issue that appeared at the start of development involved connecting the C# application to the Access Database. This was solved however by using online tutorials that explained how to implement that function.

Conclusions
The big conclusion that can be drawn from carrying out the project is that digital literacy is a very important topic due to the current tools and technologies available combined with the large amount of regular internet users. The research into the topic was enjoyable as it gave a much wider understanding of the topic and made the point that digital literacy is an important skill for people to consider. All of the work that has been carried out as part of the project has been beneficial and will be helpful when carrying out similar projects in the future.

Action Plan
When working on a similar project in the future, it would be preferable to use a much more in-depth testing regime in order to fully assess the functionality of the application and to find any problems that could affect the functionality of the application.
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