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The task is to create a professional academic report. (The report format is available on blackboard to use as a guide).
You will need to include a title page (give the report an appropriate title), write an executive summary and recommendations based on the information provided in the report.
The report should have a table of contents, a table of figures and References.
All figures will need to be labelled.
N.B you could use the outline view to apply the formatting to the headings.
Numeric referencing has been applied you will need to change this to the Harvard Style.
Formatting Report
Create an appropriate style:
· Font – Times New Roman
· Font size – 12 for main text
· Main headings – size 14, bold, times new roman
· Sub headings – size 12, bold, times new roman
· Double- Line spacing 
· Ensure headings and sub-headings are numbered correctly.
Save document as the report title and publish to gateway in PebblePad.
N.B students who have not yet published to a gateway can save the document to a memory stick!
1. INTRODUCTION
The purpose of this report is to develop a prototype interface design to improve usability of a chosen feature within a mobile phone. Research into the latest technologies, issues relating to human factors for interface design and a task analysis will be conducted to ensure the prototype design conforms to usability requirements. This report will demonstrate the steps taken and decisions made throughout the development of the prototype interface design.
Mobile technology has advanced immensely in the last three decades resulting in mobile phones that have capabilities of providing a variety of complex functions. However, usability and universal accessibility are difficult to achieve due to the size of these devices. 
National statistics show evidence that people in the 21st Century have a longer life expectancy and figures are expected to rise steadily in the forthcoming years [1]. Studies suggest that younger users find operating and accessing the features straightforward, however research on the older generation users has revealed that the complexity of the features provide major usability and accessibility barriers [2].
Pattison et al [2] declare that the rise in numbers of older users as a demographic group implies that they present a high percentage user group of mobile technology and as a result of this the mobile industry should consider the older generation in the design and implementation of the complex functions.
The problems identified from the interviews conducted revealed that the majority of older users would like to be able to use the text facility but they find the whole process complicated and unachievable. This report will focus on developing a prototype interface to improve the usability of the text feature targeting the older user group.
2.Findings/Analysis
[bookmark: _Toc217322715][bookmark: _Toc217324455]2.1 Background Information
Mobile phones have become a part of everyday life and with the rapid developments in mobile technology, many added features such as integrated cameras, video messaging, mobile access to the internet and music players are now commonplace. 
The latest gadgets offer faster connectivity options and internet functionalities resulting in innovative features such as mapping, emailing and instant messaging [3]. These devices serve not only the communication but the entertainment needs of the consumer and latest technologies have made services such as m-commerce and online banking achievable.
In addition, mobile technology is also targeting businesses a report by Amadeus and the Association of Corporate Travel Executives (ACTE) claims [4] “that mobile technology is set to transform the entire travel experience for business travelers by improving access to information and services to ease their trip and by enabling corporate travel managers to increase travel policy compliance.”
It is evident that the impressive progression in mobile technology has provided the mobile industry with the ability to produce a range of services and features that appeal to a variety of consumers and businesses to the extent that they are now an essential commodity.
[bookmark: _Toc217322716][bookmark: _Toc217324456]2.1.1 A Historical Overview
The first generation of mobile phones can be traced back to the late 1970’s and continued into the 1980’s, known as 1G it used an analogue transmission and was the original car phone. These phones were very limited; poor battery performance, high power requirements and were too large and bulky to be properly classified as hand held devices. They were only capable of providing voice communication and the range was restricted to within a country. Security was an issue as it was possible to hear other conversations if the same frequency was being used [5]. 
The second generation began in the 90’s, known as 2G and was a major breakthrough for the mobile industry, the system produced was purely digital technology [5]. The effects of this were phenomenal, the first “SMS” (short message services) was sent in 1992, an SMS allows a user to send and receive text messages instantly, the result of this was the “boom” in the mobile phone industry [5]. 
The average text messages sent every day in the UK is approximately 99million demonstrating evidence of a demand to use “non voice” services from consumers [6]. In addition the use of General Packet Radio Services (GPRS) allowed data services such as picture messaging and instant emails.
The next stage to evolve from 2G was 3G technology which provided faster access to sophisticated workplace technology from a mobile phone through the use of 3G broadband mobile communications, thus developing the concept of the “virtual office” a step further by allowing high speed access to services such as video conferencing and emails without the daily commute [6].
[bookmark: _Toc217322717][bookmark: _Toc217324457]2.1.2 Latest Mobile Technology
A good example of the latest technologies is demonstrated in the new G1 Android phone. Google have teamed up with T-mobile to produce the first mobile phone built around Google’s open source Linux based Android platform, the capabilities of this phone appear to be endless. One of the features identified is the application marketplace, this allows the user through a click of a button on the G1 to download a variety of applications, from a virtual compass to a bar code reader that uses the phone’s camera to read barcodes on products which will connect to the internet and find the cheapest price available [7]. 
However initial reviews of this product have identified a mixed reaction, some reviews suggest that this impressive device is ideal for the gadget conscious consumer and business people on the go, while others predict the android operating system that will run on multiple handsets with varying specifications cannot provide any guarantees to the applications reliability [7].
[bookmark: _Toc217322718]Preliminary research demonstrates that the complexity of the features and functions offered by the G1, raise inaccessibility issues to anyone with mild decline in vision or motor skills, proving that considerations to the older generation have not been applied in the design and implementation of this mobile phone.
2. 2 TASK ANALYSIS
In order to design an effective interface for text messaging using a mobile device it is essential to have an understanding of the process a user has to go through to accomplish their goal. A method that is used to evaluate how users actually complete the specific steps to reach their goal is task analysis. 
According to Stone et al [8] “Task Analysis is the process of examining the way in which people perform their tasks. It involves an in depth look at the tasks and actions a person undertakes, with the knowledge they need to perform those tasks and reach a goal.”
Kirwan et al [9] states that the application of task analysis provides a “blue print” of human involvements in a system, building a detailed representation of the system from a human perspective and that explicit usage of a task analysis approach will ensure effective integration of the human element into system design.
In addition to examining how the user achieves their goal, a task analysis will also identify any difficulties the user encounters using the system and pinpoint where improvements can be made. 
[bookmark: _Toc217322719][bookmark: _Toc217324458]2.2.1 Task Analysis Techniques
The most effective techniques that can be applied to the task analysis for this scenario are interviews and observations. Interviews allow the analyst direct interaction with the users and provides an in depth understanding of the existing system. This method also identifies the needs of the users when conducted correctly. To use interviews effectively it is essential to build a good rapport with the interviewees. Using this technique will present opportunities to pursue areas that arise spontaneously during the interview and provide qualitative information [10]. 
Observation techniques will be beneficial as it provides firsthand experience of the steps taken by the user to complete the task. This method is very useful in situations to verify or disprove assertions made by interviewees [10].
The diagram below demonstrates the processes of a Task Analysis and represents the methods and techniques applied to each process appropriate to this scenario. There are many methods that can be applied when conducting a task analysis, it is essential to the overall success of the analysis that the appropriate methods are applied.
[image: ]
The methodology that has been applied to the task analysis is task decomposition. Kirwan et al [9] state “that task decomposition methodology involves describing the task or activity under analysis and then using task-related information to decompose the tasks in terms of specific statements regarding the task. The categories used to decompose the task steps should be chosen by the analyst based on the requirements.”  Although not all the elements of this methodology have been applied, this method has been used as a framework for the structure of the task analysis.
[bookmark: _Toc217322720][bookmark: _Toc217324459]2.2.2 Summary of Interviews
The Interviews conducted focused on the older generation user group and identified the barriers encountered when using mobile phones. It was evident throughout the interviews that there is a demand to use the services particularly the text feature, however due to the complexity of the process most users failed to achieve their goal. Inaccessibility and usability issues identified related to the position and size of the buttons, along with the method used to insert text and the lack of instructional guidance throughout the process. [Transcripts of Interviews are included in the Appendix].
[image: ]A table has been used to document the findings from the interviews conducted, this is an effective method of providing a clear link to the tasks performed and the problems encountered. In addition using this technique allows for initial analysis of the possible causes and potential solutions, however further research into human factors must be conducted to provide an in depth understanding of the issues presented in the table.
[bookmark: _Toc217322721][bookmark: _Toc217324460]2.2.3 Observations
In addition observations were conducted where the user was taken through the steps of creating a text message and this confirmed the difficulties identified earlier. It is apparent that the majority of mobile phones in use today do not take into consideration the capabilities and the limitations of the older user. To ensure the interface design meets the requirements of the targeted user an understanding of the human factors relating to older users is essential.
[bookmark: _Toc217322722][bookmark: _Toc217324461]2.2.4 Flow Chart
A flow chart is a method of recording the outcomes from the observations conducted and provides a clear and easy to read visual representation of the steps taken by the user to achieve their goal. 
The flow chart below provides an example of creating and sending a message using the Samsung E840 mobile phone. 
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Paper prototyping is a fast and inexpensive technique which allows users to perform realistic tasks by interacting with a paper version of the interface, providing opportunities to receive feedback from users early on in the design phase. Lumsden [11] describes a paper prototype as a useful vehicle for giving visual form to identify design requirements and provide a focus for design refinement discussions. 
[bookmark: _Toc217322724][bookmark: _Toc217324463]2.3.1 Human Factors Theory
Burdick et al [12] claim in order to provide a usable interface on a mobile device an understanding must be obtained of the perceptual, motor issues and cognitive factors such as memory and how these abilities change as a function of age.
The findings from the interviews identified four main human factors that decline with age, these include vision, hearing, motor function and cognitive skills. The issue here is to what extent the decline in these factors will have on the interface design and usability of the mobile device. Each issue must be addressed and understood in relation to the design and usability requirements.
[bookmark: _Toc217322725][bookmark: _Toc217324464]2.3.2 Vision 
Studies suggest that by the age of 50 most people will experience changes in their vision, conversely growing old does not always relate to developing poor eyesight. However the eye weakens with age, common problems develop such as difficulty reading small text, visual scanning, sensitivity to glare and difficulty in seeing contrast and colour [13]. 
[bookmark: _Toc217322726][bookmark: _Toc217324465]2.3.3 Hearing
[bookmark: _Toc217322727]Hearing ability declines with age and is more noticeable from the age of 50, the common problems associated with age related hearing loss is the inability to hear high frequency sounds and difficulties understanding speech when there is background noise present [12]. 
[bookmark: _Toc217324466]2.3.4 Motor Function
As adults age they encounter a reduction in motor coordination. According to Stroud [14] dexterity problems can make it difficult to grip objects and age related illnesses such as arthritis can restrict finger and wrist movements.
[bookmark: _Toc217322728][bookmark: _Toc217324467]2.3.5 Cognitive skills
Stroud [14] declares that the effects of aging relating to a reduction in capabilities of cognitive skills can be categorised into five cognitive processes; 
Working memory - resulting in difficulty recalling a position when conducting a complicated task and problems accomplishing multiple tasks.
Spatial memory - decline effects recall and visualising location of objects 
Perceptual speed - deterioration results in slower processing of new information. 
Comprehension of text - difficulties in understanding text aspects such as inferences
Capacity to maintain attention - produces difficulties concentrating on multiple visual inputs.
Applying human factors to the design process is essential to providing a detailed picture of the capabilities and limitations of the targeted user. In addition identifying the causes of the limitations will provide the designer with solutions of how to overcome usability and accessibility barriers.
[bookmark: _Toc217322729][bookmark: _Toc217324468]2.3.6 Metaphors
Metaphors enable learning and they provide an excellent way to shape users behaviour in unfamiliar circumstances, for example one of the issues addressed relating to the design of the mobile phone was the positioning and unclear idea of the purpose of each button, to combat this problem a metaphor has been used based on the TV remote control, all users are familiar with the positioning of TV remote control buttons and by applying this to the design will enable them to navigate and have a better understanding of the function of each button. 
Lakeoff and Johnson describe metaphors as an “understanding of things in terms of another” and state that metaphors are a “fundamental part of our conceptual system of thought and action” cited by Frew [15 p. 186]. 
The paper prototype design [See Appendix] takes into account the findings from the task analysis and addresses the human factors to combat the difficulties encountered by the users.
[bookmark: _Toc217322730][bookmark: _Toc217324469]The next step is to conduct a walkthrough of the paper prototype with a targeted user to provide feedback and identify any potential usability problems. 
2.4. WALKTHROUGH OF PROTOTYPE
The walkthrough was conducted using the same people as were interviewed. The overall feedback presented was positive, the users liked the look and shape of the phone and commented on that it looked easier to hold, confirming that the consideration given to producing an ergonomic design is important to the user. There were no problems using the buttons and the users related to the metaphor of the TV remote control applied, however comments were received from the users who have vision impairment that the writing on the buttons was still too small to see effectively.
The simplistic style of the interface was liked by all, although users pointed out that they would prefer just to have the most common tasks appear when menu was selected and all users agreed that it was not necessary to include the outbox and drafts. Suggestions were made to aid memory recall it would be easier to use “Read” and “Write” in the message menu rather than create and inbox.
Incorporating the alphabet on screen to provide a means of inputting text received very positive feedback relating to improvement of usability, however concerns by users who suffer with eye problems as to whether they would be able to view them effectively was raised. Confirmation of who the message has been sent to was noted as a valuable feature to provide feedback and verification.
[bookmark: _Toc217322731][bookmark: _Toc217324470]2.5. EVALUATION OF CLASS MEMBER’S DESIGN
The device for evaluation has been produced by Kyle Griffiths [See Appendix]. The initial examination of this device was very positive, the styling of the phone is very modern and gives the impression of a mini laptop. The help feature incorporated is a very useful function especially for the novice user. It is evident that a lot of thought has gone into the design and positioning of the buttons and raising the buttons will improve usability, although the size of the keys could present difficulties for people with visual impairment or problems with motor functions.
The absence of the enter button on the keyboard from a personal perspective is a disadvantage particularly when using the email feature. The handwriting recognition is a very useful feature but questionable how practical this would actually be for a mobile device. The strap attached to the device is a good idea and will allow for faster typing and assist users who have difficulties gripping objects.
In conclusion the design of the device is in keeping with the latest technologies and devices available today and will appeal to the gadget conscious and business users alike. However universal accessibility will be difficult to achieve due to the size of the device.
[bookmark: _Toc217322732][bookmark: _Toc217324471]2.6. SOFTWARE PROTOTYPE
The software prototype is an updated and improved version of the paper prototype, all design issues identified have been addressed and adapted appropriately to suit the user requirements.
[bookmark: _Toc217322733][bookmark: _Toc217324472]2.6.1 Mobile Phone
The Screenshot below demonstrates the overall look of the mobile device and is to scale. Coloured embossed buttons have been added to the main function buttons to assist the users with impaired vision and to aid memory recall. The Padlock icon ensures that the key pad can be locked, when this button is selected a message on screen tells the user to press <SELECT> to lock/unlock the keys. 
[bookmark: _Toc217322734][bookmark: _Toc217324473][image: ]2.6.2 Audio Menu
[image: ]This feature has been added to combat the issues identified relating to vision and allows users to select what audio functions they want and can be adapted to suit any environment. A simplistic approach of menu has been implemented to ensure that the user can achieve their selection without any complications. The user can scroll through the options which light up to aid navigation and then press select when they choose their desired feature. The speech function recites the options chosen/highlighted. Fig.5 demonstrates the audio features available.

[bookmark: _Toc217322735][bookmark: _Toc217324474]2.6.3 Main Menu
[bookmark: _Toc217322736][bookmark: _Toc217324475][image: ]When menu is selected the main menu will appear on screen showing the most common options, however additional options can be viewed by using the scroll buttons. The user can then select their chosen option by pressing select as demonstrated in Fig.6
2.6.4 Message Menu and Write Message Screen
To create a new message the user must select the <Write> option and follow the same procedure as mentioned previously (aids memory recall). The next screen to be displayed allows the user to input text, this is achieved by scrolling through the alphabet and selecting the appropriate characters (alphabet is illuminated to aid vision). Once the user has completed the message, scrolling and selecting <SEND> will take the user to the next step.
[image: ]
[bookmark: _Toc217322737][bookmark: _Toc217324476]2.6.5 Selecting a Recipient 
The next screen allows the user to choose a recipient from their contacts list or to enter the number directly. When contacts are selected the screen displayed allows the user to search through their contacts either by scrolling or selecting the letter of the alphabet that their contact name begins with. To send the message the user must select <SEND> as demonstrated below.
[image: ] 
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2.6.6  Sending and Message Confirmation
[image: ]The screens below demonstrates the feedback given to the user when a message has been sent. This provides the user with verification and requires no input from them.
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3. Conclusion
It is apparent from the research conducted that to ensure the prototype produced is usable, effective and enhances users experience, knowledge must be obtained relating to the user’s needs and goals. 
There are a variety of usability techniques available to ensure the design meets the user’s needs and requirements, however choosing the appropriate techniques and applying them effectively is vital to the overall success. 
The task analysis conducted identified the steps taken to achieve the user’s goal in conjunction with interviews and observations which provided direct contact with the target users. The capabilities and limitations of the user were established in the early stages of the design such as poor vision, cognitive decline and impaired dexterity.  
Applying human factors enabled a user centred approach was achieved and ensured a “fit” between the design and user’s needs and requirements. The metaphor of the TV remote applied was appropriate, explicit and quickly understood, allowing users to apply their knowledge from a familiar activity to an unfamiliar task.
It is evident of the effectiveness of the usability techniques adopted throughout the development process from the positive feedback received from the users. Initial response from the users was very encouraging, users wanted to know when they could purchase this mobile phone. 
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