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[bookmark: _Toc513210091]Introduction
This report starts off by providing background information to the proposed research. The report further identifies research and development methods. The report then explains the resources and planning are needed for the project to be completed successfully. 
[bookmark: _Toc513210092]Background 
Usability is defined as how easy it is for one to perform a set of tasks on an application. Usability looks at how correctly the application functions [1]. Nielson,  a web usability consultant proposed that usability is defined into five quality components [2] which have been highlighted below :
· Efficiency: what is the rate of a user performing a task once the design has been leant. 
· Learnability:  The system needs to ensure proficiency. Therefore, instructive learning throughout emphasises greater and easier progression
· Errors: Disastrous errors must not occur, hence the application needs to have a error rate that is low while users use the application.
· Satisfaction: how aesthetically pleasing the design 
· Memorability: The application should be easy to remember even after a period of inactivity [2]. 
10 Principles for design of new interface was created as a guideline for developers to enrich designs into good ones, developers should adhere to these set of rules when creating application to ensure that the user experience is great. The first one is Visibility of system status, this ensures that the application should keep the users well versed about what is their interaction with the interface. Secondly, match between system and the real world, technical and software relations should not be present on the interface but the user’s language. The third is User control and freedom, this principle allows the user to have liberty to roam around, however functions can be accidently selected, thus giving options such as redo and undo are made available. Another principle is consistency and standards, actions, items and words within an applications interface should have a generic meaning and should be persistent throughout the application for example one action can’t mean one thing on a page and then another on a second page. Error Prevention, communicates errors to users elegantly and clearly before they bind to the action. Additionally, Recognition rather than recall, reducing users to remember, so making actions and dialogue visible.  Flexibility and efficiency use is the seventh principle identified, a user interface needs to enable users to advance from a novice user to an advanced, by the user constantly using the application they become aware of features that a novice user will not identify an example of this would be a user using google, an advanced user will be able to do an advanced search. Aesthetic and minimalist design, irrelevant information needs to be discarded on dialogue boxes, important elements should be evident. The second last principle that was created was the Help users recognize, diagnose, and recover from errors principle, messages of an error nature should be not be displayed in code but in plain text so that the user can get a direct indication of the error and the solution. The last principle is the help and documentation,   documentation may be needed to assist the user on how to use the application, however it is always best for an application to be used without any documentation [3], [4], [5], [6], [7]. 



[bookmark: _GoBack][image: ]Users who find applications hard to learn, use, remember and difficult to navigate easily, will switch to other applications that are more user friendly and easy to navigate.  Additionally, if errors exist in the application or the application is not pleasing in any way, this will be reasons enough for users to not want to use the application.  If the software application dominates the market, then it may not be easy for users to switch to another software application.  However, software applications are developed all the time and this situation will not be constant for a long time.  Competitors will therefore be able to attract users if another, easier, friendlier and more usable application exists.  Usability as a factor for adoption of the application is extremely important.  It will have a direct impact on whether users adopt the application as a tool to use or not.  Usability plays a highly important role in the creation of web and mobile application, as there are no manuals provided to 
[bookmark: _Toc513193202]Figure 1: Nielson Usability Diagram [8]. 
guide the user as to how to use it, rather the application should be simple and self-explanatory for any novice user to be able to use.[2]. 
The Technology Adoption Model(TAM) developed by Fred Davis originally in 1989 and improvements where made so that TAM1 and TAM2 was developed. The model proposes that several factors motivate a user’s decision on how to use new technology [9]. The figure below provides an explanation of these factors that could motivate or influence a user’s decision to use new technology or in this case a software application. The model suggests that there are external factors that will influence the user’s perception of the ease of use of technology (or the application), the perceived usefulness to the user.  These two factors will influence the attitudes of the user towards wanting to use the application (or technology), this attitude will then influence the user’s intention to use the application (or technology) or not and will eventually influence whether the user uses the application (or technology).   As ease of use is one element of usability it can be seen how important it is to the eventual and actual use of the application. 
[image: ]
[bookmark: _Toc513193203]Figure 2: The Technology Adoption Model [9].


[bookmark: _Toc513210093]Objectives
This project aims to investigate the usability of a web application. A prototype application will be developed, and a usability survey developed and distributed to measure the application of usability techniques and provide recommendations for improvement. To be successful in this project the following objectives will have to be achieved:
1. Investigate the usability of a web and mobile application to enhance the user experience.  
2. Get testers to test usability of current applications
3. To design and build an application built on the 10 principles.
4. Getting test subjects to test the usability of the application built 
5. To evaluate the application and produce recommendations for further improvement
[bookmark: _Toc513210094]
Expected Outcomes 
An application is expected to be developed at the end of the project, it will be expected to be built based on the 10 principles previously mentioned. Additionally, an analysis will be created from the user testers who will test and evaluate the current application. A comprehensive evaluation will be conducted which will include feedback from the test subjects on the application built upon the 10 principles and how the application can be further improved for the future.
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[bookmark: _Toc513210096]Methodology 
Research methodologies provides the researcher with a structured set of ways in which to conduct the research and deliver an outcome that satisfies or meets the objectives.  Kothari defines research methodology as 
“…… is a way to systematically solve the research problem” [10].
[image: ]Research methodologies enable problems to be  resolved in an orderly way ; it is important for researchers to decide what methodology they want to use to solve  the problem [11], [12], and the methods within that methodology. Research methods are classified as techniques that are used for selecting and conducting the research which includes performing research operations such as making observations, recording data  and how to analyse the data [10] . Figure 3 shows the research onion, this delivers an effective way of designing a research methodology, highlighted in figure 3 layers of the onion represents  the philosophical orientation, the research approach and the research strategies, research time lines and the data collection [13].

[bookmark: _Toc513193204]Figure 3: The Research Onion [13].
[bookmark: _Toc513210097]
Philosophy 
Several philosophies exist however the following philosophies that will be explored are closely linked to computing projects. The two types of philosophies one being positivism and the other Phenomenology, is subjective data that is gathered and inspected in order to comprehend thoughts and ideas [14]. Positivism, is based on the observation or experience of real occurrence in an objective and real world, it is objective tests that are performed to observe occurrences. 
The positivism philosophy will be followed for this project, this was chosen as the development of the application will be based on the 10 principles plus the feedback that will be taken from test subjects testing current applications. 
[bookmark: _Toc513210098]Approach 
There are two approaches to choose from with one being deductive, this encompasses developing a theory and hypothesis which the research strategy will. The second approach is inductive which involves analysing the data gathered together and then from that developing a theory. 
As the philosophy will be positivism the approach that will be taken will be deductive as deductive links to positivism. 
[bookmark: _Toc513210099]
Strategy 
Research strategy is the plan of how the researcher will ensure that the questions of the research paper will get answered [15]. There are different research strategies for example survey, case studies, action research, software development, case study and experiment.  The three strategies for this project will be document review either wise know as a literature review, the second will be software development and the third strategy will be a survey, the survey will aim to investigate the opinions of the test subjects. 

[bookmark: _Toc513210100]Generalisability, Reliability and Validity
The three following elements of research, generalisability, reliability and validity are three important aspects that should be kept at the forefront of the researcher’s mind when conducting research [16].
Generalisability refers to the ability of the research claims to be able to be applied to a larger population  [16].  The research project will distribute the survey to specific sample of users, and whether the results from the sample can be applied to the large population, will imply that it is generalisable.
Reliability is another important aspect which refers to the tests yielding the same results across repeated administrations.  There are limits of reliability.  Firstly, reliability does not guarantee validity.  There are several factors that would affect reliability for example test length, which needs to be considered when testing.
Validity is a critical aspect of research, as it tests whether the quality or validity of the research measures up to the original reasons for the research.

[bookmark: _Toc513210101]Data collection 
Data collection is the process used to acquire data from the sample of users that will be part of the research study.  Users will be asked to test the software application and their user experience will be analysed.  Data will be collected by test subjects as they will be testing current applications. When the application is created, test subjects will be surveyed.  An online tool will be used to create the data from the users.  The survey created will include questions that will link directly to the objectives of the research in order to answer some of the questions. Both open and closed questions will be used, as well as questions using a Likert scale to provide diversity in the types of questions used to gather the data from the users.  Information attained from this session will be drawn up in an evaluation and analysis with recommendations for further improvement. 
 
[bookmark: _Toc513210102]Data analysis 
Data analysis is defined as the process of transferring raw data into useable information [17]. 
Data analysis can be divided into Quantitative and Qualitive methods, these methods produce different types of data. With Quantitative data producing numerical values and Qualitive data producing non numerical values but more of the understanding of opinions and reasoning [18]. 
Once the data is collected, whether quantitative or qualitative data, tools are then used to analyse it.  In this case, the data collected is Quantitative with some open-ended questions being asked to generate some qualitative data.  Tools such as excel, and SPSS will be used to analyse the quantitative data.
Users testing the system will provide feedback and this feedback will be used to check to see if any errors occurred and any suggestions for improvement made  where necessary.  Adjustments will then be made to the product. 





[bookmark: _Toc513210103]Development Methodology

To develop a web and mobile application that meets the requirements and objectives of this research project, a structured approach to design, analysis and development of the application is required.  There are several approaches to development for example RAD (Rapid Application development), software prototyping, however for this project the Systems development life cycle (SDLC) also largely known as the ‘waterfall’ approach has been taken as it is systematic and allows for checks and testing along each phase, ensuring that the product is much more robust and is of a higher quality.  This approach is a longer approach but much more secure in ensuring that the outcome can be achieved.  Each of the tasks need to be completed before the next stage can commence. The Systems Lifecycle is as followed: 
1. Systems Analysis: in this phase the requirements for the project is discussed and planned and set.  This is an important phase as it will set the scope of the project [19].
2. System Design: in the Systems Design phase, the design of the application is done, using design tools to help with the visualisation of the application.  NO coding takes place during this phase. No coding takes please during this phase. All requirements, i.e. hardware, software and all specifications are addressed in this stage[19].
3. Programming- in the programming phase, the design is realised through programming and coding.  A specific programming language is used to develop the product.  All necessary requirements from the previous phases are considered in this phase.   A fully functional application should be the output of this phase [19]. 
4. Testing: Once the program is developed, the users will be asked to test the product and answer a survey about their experience completed testing can commence, test subjects find and report problems that have occurred while   testing the system. If any major issues arise then the project may have to resume from phase one to re-evaluate [19]. 
5. Delivery  - in the delivery phase the system is handed over to the client once the testing is completed, however, this project is a research project hence will be delivered to the evaluator [19].
6. Production and maintenance – during the production and maintenance phase, the system is being used by the client and as issues arise, improvements, errors, functionality issues are reported and corrected where appropriate.  If the issues that are reported during this phase are considered to be major issues, this could have an impact on the product as previous phases may needed to be revisited to ensure the proper functionality of the application[19]

This is the traditional approach to software development however more agile approaches exist and further research will be conducted to investigate the suitability of these agile approaches for  this project, for example Feature driven development, Scrum and Test-Driven Development, to name a few.


[bookmark: _Toc513210104]Risks

A risk is a threat to the development of the project that can have a detrimental effect on the development of the web application.  Several risks could exist for this development project:
1. Technical risks
a. Scope creep
b. Product not meeting the requirements
2. Human risks
a. Unforeseen illness
b. Difficult to find a test subjects to participate 
c. Failure to manage the project effectively
[image: ]






[bookmark: _Toc513193205]Figure 4: Risk Matrix chart [17]
Figure 4 shows the risk matric chart, this is a tool to visually view the risks from low to high and how likely it is to happen, this can be used to manage risks. Gantt charts, shows a visual representation of task timings and duration as well as human resource requirements. Program evaluation and review techniques(PERT) also visually depicts tasks and the interrelationships which will help with managing time and scope element of this research project. These are tools that help control and identify bottlenecks and impacts of problems [20]. 
McNurlin and Bui [20] suggests three steps to help manage risk of a project, one is to assess the risk, the second is to mitigate the risk and adjust project management approach. 
For the project Gantt charts have been made showing the different tasks and the completion start date, end date and the duration. See appendix 1 for the Grantt chart.
· 

[bookmark: _Toc513210105]Physical and Human Resources

There a few resources that will need to be acquired for this project to be successful. The main resource that will be required is an electronic device whether it’s a laptop or pc so that an application can be created, the laptop or pc with need to have requirements that can run a text editor. Applications that are currently live is needed to be available to test subjects. Test subjects will need to be made available to test current applications and the new application that is going to be built. Programming languages and frameworks that are most likely to be used are Html, CSS, JavaScript, asp.net and Apache Cordova. Furthermore, access to online help or books that may be purchases or borrowed. A hard drive to back up the application may also be needed so that the application does not get corrupted or destroyed. 
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