
[image: ]

A usability study of the use of Health Applications 
by
Sophie Novak

Supervisor: Kemi Ademoye
Second Marker: Mike Dacey

Project submitted as part of the requirements for the award of
BSc (Hons) Web Development

May 2019





Declaration 
I, Sophie Novak declare that I am the sole author of this Project; that all references cited have been consulted; that I have conducted all work of which this is a record, and that the finished work lies within the prescribed word limits. 
This work has not previously been accepted as part of any other degree submission. 


Form of consent
I, Sophie Novak hereby consent that my Project, submitted in candidature for the B.Sc. Web Development degree, if successful, may be made available for inter-library loan or photocopying (subject to the law of copyright), and that the title and abstract may be made available to outside organisations. 
































Abstract
For the project a health application was created, this was created in order to help users who are unsure about what exercises to do or what foods to eat. This report contains a literature review which looks at the background of applications as well as health applications, and whether they benefit the user, and if so, then how it benefits them. Furthermore, this report includes an evaluation on a previously implemented application on the Apple App Store and a study on this application. The study includes twenty participants who were briefed at the beginning that they could withdraw at any time. They all must use the application, under supervision of the developer, the participants must then answer 11 questions within a questionnaire, which do not all relate to the specific application. Most of the questions are general. The participants must then carry out an Observational Study in which they must carry out a series of tasks, whilst being monitored by the developer who views whether the participants have any problems completing the tasks. Finally, for this application the participants must answer SUS questions, deciding whether they strongly agree with the statements through to strongly disagree.
	After implementing the application for this project, and testing it thoroughly, the same twenty participants participate in the Observational Study with a different set of tasks which related directly to the implemented application. Again, the developer would view how easy the participants could carry out the set of tasks. Then the participants answer the same SUS questions as before, but at the end of the questions they answer two questions (What do you think is good about the app? And What do you think could be improved on the app?).
	Once this has been completed all of the data collected is placed into graphs, to make it easier to see all of the responses from the participants. 
Finally, there is a conclusion and reflection on the application alongside recommendations for future work.
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[bookmark: _Toc7609232]Chapter 1- Introduction
[bookmark: _Toc7609233]What this project is about
This project focused solely on the usability of health and fitness applications and discusses whether they a beneficial for people in terms of losing weight or healthy eating. The initial aims and objectives for this project was to carry out research on mobile phone applications and health and fitness applications, discussing the usability on each application. This project will take one application which is available on the Apple App Store and create a series of questions and tasks for participants to carry out in order to measure the usability of that application. By using the feedback which had been gathered from the already implemented application, there will be a health and fitness application which is going to be implemented specifically for this project. A similar study will be carried out with the same participants, to measure the usability of the newly implemented application. 

[bookmark: _Toc7609234]Aims and Objectives
The main aim for this project is to develop and implement an application which is not complex to use and can be used by any user, any age. In order to create a usable application, it is crucial that the feedback from the first study is looked at and understood. It is necessary to read all the feedback which will be provided in order to implement a usable application. 


[bookmark: _Toc7609235]Project chapters
This project will include a literature review which will contain research about the usability applications as well as health and fitness applications. It will also include all of the different types of usability studies and which one will be best for this project.  Then this project will explain which study is best to determine usability of applications and what questions will be asked to the participants. Furthermore, the project will explain the design and implementation of the application, which is going to be implemented, alongside the testing used and a similar study to the first one. Conclusions will be drawn up which will discuss the findings of the results and this project will also include some recommendations for future work.


[bookmark: _Toc7609236]Chapter 2
[bookmark: _Toc7609237]Literature Review
[bookmark: _Toc7609238]Usability and smartphone applications
Usability indicates the ability of users to overcome tasks adequately and accurately [1], and  determines the ease of use of software applications and websites [2]. Usability can be divided into five areas, which are; understandable, easy to learn, easy to operate, captivation and compliance [3]. One of the earliest explanations of the term usability comes from Nielsen [4] he explains that software usability should include learnability, memorability, alongside the efficiency of use and the ability to stay clear of and handle errors for the user’s satisfaction. According to the International Organisation for Standardisation (ISO), usability is described as a target achieved by the user with regards to effectiveness, efficiency and satisfaction [5].

[bookmark: _Toc7609239]Human Computer Interaction
Both usability and user interface design (UI) belong to a specific research field known as Human Computer Interaction (HCI). HCI is a scientific study which examines the communication between humans and computers [6]. Many software engineers have made every effort to consistently revolutionise the usability recommendations expected by the HCI community. To successfully complete this the software engineers must deal with the implications beyond the user interface (UI) and executing an interactive software which includes many usability features is not simple [7]. 

[bookmark: _Toc7609240]Smartphones compared to desktop computers
The design of the user interface of a smartphone application is dissimilar to the user interface design of a desktop computer, this is because the physical aspects and capabilities of both devices differ [8]. The way both of these devices differ is because the smartphone traits gravitate towards larger buttons and they do not usually include menus with multiple items. Whereas the desktop computer does include menus, and commonly larger paragraphs of text as it is easier for the user to read on a larger screen. A study [9] has shown that out of the 63 participants only 28% of those preferred browsing Facebook on the desktop computer, and 62% favoured browsing Facebook via an app on their smartphone. Some businesses are not incorporating smartphone applications as a central supply for their business to achieve more ambitious advantages against their other competitors. However, there are a number of businesses which are using smartphone applications such as; applications for health advice, shopping, learning and banking. The expanding number of smartphone customers has generated enormous growth in the demand for mobile applications. This has been shown by the amount of applications on both the Android and Apple stores. The Android store currently has 3.8 million apps for users to select from, whereas Apple is not far behind at 2 million available applications [10]. Usability is a compelling part of the success and credibility of mobile applications [11], therefore is it essential to understand and evaluate the usability of mobile applications first. User interface usability is a crucial aspect of the design process as it will guarantee an accurate usability rate of the application on contrasting platforms. Mobile application usability can be demanding as the screen size is much smaller compared to a desktop computer, they also have different resolutions as well as limited processing capabilities [5]. 

[bookmark: _Toc7609241]Human Interface Guidelines within iOS
Different companies use various guidelines for usability evaluations. Apple specifically provide the iOS Human Interface Guidelines (HIG) which is used explicitly for iOS applications [12]. The Human Interface Guidelines aim to aid developers and designers to build the best quality user interfaces for the iOS applications, which will in turn present the user with the best user experience [12]. There are three main themes throughout the Human Interface Guidelines within iOS applications, these include [13]: 
• Clarity, throughout the application the text size must be coherent, with any icons precise. All text and icons must be clear to view. 
• Deference, which understands fluid motion, with a clear interface to guide users to understand and interact with the application. The content within the application should cover the whole screen, with minimal use of gradients or shadows.
• Depth, the application must have distinct visual layers to simplify understanding. The touch and the conditions the user can appreciate will heighten contentment.
Android developers have slightly different and many more usability guidelines than Apple do, but their main principles are [14]:
• Visual design and user interaction, which aids users to operate the application smoothly and the developers must use common user interface patterns and icons.
• Functionality which will ensure the application administers the expected functional behaviour, with an acceptable level of permissions.
• Security ensures that applications manage the user’s personal information safely. Android also provides the developer with guidelines on how to protect user’s privacy. 

[bookmark: _Toc7609242]Smartphones relating to obesity 
Many users download smartphone applications to gain medical advice, as obesity increases the risk of many chronic illnesses, such as heart disease, diabetes and many cancers. Smartphone application developers can program an application which will monitor changes in activities and based on the information it gathers it can then show the user specific information which potentially could lead to health-related behaviour changes [15]. A usability study [15] was carried out on the relationship between smartphone applications and losing weight, this study also included participants who were using paper instead of mobile phone applications. Overall, the impact of the usability study showed that the smartphone application scored higher on the comfort of social changes, so they can adapt to social changes more comfortably, changing physical activity and their eating habits. Also, the participants claimed that they had increased awareness of physical activity and eating habits [15]. Mobile health applications could potentially give good advice to patients for managing their health, it has been discovered that mobile applications have advanced so much within recent years, they can provide users with in depth health care knowledge. Another healthcare smartphone application usability study [16] has been executed in more recent years. It included an application known as mHealth which aimed to assist a healthy lifestyle for the participants. Usability was the central component within the study of the application mHealth, with the aim being to discover if it had been designed inadequately as this would cause disruption, for example; elderly people may find it difficult interacting with smartphones. This study found that the mHealth application could potentially improve the usability of healthcare organisations alongside the security and privacy of each patient’s data information. 



[bookmark: _Toc7609243]Measuring mobile usability
There are two main ways in which the usability of a mobile application can be assessed and measured. The main approaches to determine the usability of a mobile application are: 

Laboratory experiments 
Laboratory experiments [5], where it is compulsory for participants to perform specific tasks using a smartphone application in a controlled environment. Through controlling the environment and providing the participants with a task which had been previously decided, it is possible to establish that the participants have tested all the aspects of usability. 

Laboratory experiment Advantages
The advantages of laboratory experiments are that they are effective for comparing other mobile application interfaces and designs. The experimenters could also record the participant’s activity while they use the mobile application and they are then able to evaluate the results later [5]. 

Laboratory experiment Disadvantages 
However, as the environment of laboratory experiments are so controlled it could affect the usability which could then potentially cause changes in the user experience, as it does not resemble the real world and participants may be consciously aware of this [17].

Field studies 
advantages
Field studies [5] is another approach and participants are provided with a mobile application and then questioned about their experience. This is the more general technique for collecting data about the participants, their needs and requirements and it also involves observations and interviews. The experimenters observe the participants whilst they use the mobile application and during this time, they take notes and ask questions. The usability of a mobile application is deliberated based on the participants who are performing each task in a real-life environment [5]. The main advantage of this is that it takes the mobile context and untrustworthy wireless internet into debate, which cannot be easily simulated within laboratory experiments [17]. It has been shown that children benefit from field studies as they are not familiar with a laboratory and location plays a substantial role in how the children behave, as they are more likely to feel at ease in a recognisable environment [18]. Thus, it can be concluded that if the usability study requires children as participants then the most effective study will be through field studies, not laboratory studies. 

Field study Disadvantages
However, there is lack of control with the field experiment because the experimenters are unable to control what the user does or the environment. The main way to measure the usability of an application through using a field study is for the developers to present the users with a questionnaire or a survey. The questionnaire or survey must be of good quality and designed for the specific application in order to measure the usability and performance both qualitatively and quantitatively [19]. A quantitative research study can produce exact answers to the research questions, whereas a qualitative research study is organised in order to explore and explain the participants’ answers to improve the mobile application [20]. 



[bookmark: _Toc7609244]Usability test methods
The user interface must aim to meet all the various types of user’s needs; therefore, the usability research of interface design has become so crucial. The first difficulty which needs to be overcome is the cognition of the users in the design of a human computer interface [21]. The users must understand how the interface works and how to navigate around the application, then they are able to use it. The designers should add fewer formats and actions, then they should consciously create the interface on the final outcome. Users must be able to understand and follow what the mobile application expresses. A usable human computer interface must supply the users with different approaches to learning, which means the aspects of being clear for the user to learn [21]. The mobile application designers are required to maintain exceptional communication and unification between the expectations of the user and the design of the smartphone interface. The interface must also consider the experience which the user will be confronted with, and it must provide a good area in which the user can learn from [21]. 

[bookmark: _Toc7609245]Usability test methods and HCI design
The usability test is a fundamental section within the human computer interface design, it involves a procedure which collects the usability data consistently through assessing and developing the data [21]. Developers are able to improve the quality of the usability through examining and enhancing the interface, through assessing the interface they are able to fulfil the usability goal more adequately. This should reduce the time it will take users to learn the application, which will in turn improve the performance and satisfaction. There are four main test methods which can be used to determine the usability of the human computer interface:

The Virtual Test Method
The virtual test method [21], includes specialists who use numerous different guiding principles. This method uses imaginary users to attempt to predict the potential issues within the interaction of the user and the device. The results from the tests will be used to instruct the developers on how to improve the interface of the application. By performing this role play, the usability test of the applications interface is communicated, so that the demands and feedbacks of the imaginary users are recorded in real time [21]. 

The User Examine Method
The user examine method [21], is much like the field study mentioned above, as it includes users in real life through natural observation and computers which automatically record the user’s behaviours, actions and expressions. Through analysing the usability of an application through real environment situations, it helps the developers completely understand the user’s needs. They can also get feedback from the users about what they were feeling while using the application and the whole usability of the applications interface. Furthermore, aiding the developers in being able to improve the interface to match the needs of the users.

Experimental Comparison Method
Additionally, the final method is the experimental comparison method [21]. Before the developers create the application interface, they should analyse and measure the usability of a different interface but through the same product, for example; the interface of other smartphone applications. Through doing this the developers can fully understand the ways of effectively developing an interface through seeing the usability of an existing interface design. This could shorten the amount of time it takes the developers to create an application, and to enhance the usability interface [21].

[bookmark: _Toc7609246]Heuristic Evaluation
Heuristic evaluation is a long-established, well recognised usability assessment method [22]. The heuristic evaluation is an inspection method, where three or five usability experts judge whether each aspect of a user interface follows traditional usability principles, known as heuristics [23]. The heuristic evaluation technique is the most popular technique as it is less expensive than other techniques. The evaluation must be executed by a minimum of three experts, but a maximum of five experts is enough to establish nearly all of the usability issues of a user interface.

[bookmark: _Toc7609247]Heuristic evaluation guidelines
Nielsen proposed a set of guidelines which are known as the ten usability heuristics of Nielsen [23]. These guidelines are [24]:
• The visibility of the system status, where the structure of the system must keep users knowledgeable with what is happening, through relevant criticism inside a reasonable timeframe.
• Match between the system and real world, means the system should be able to communicate the language of the user with terms and expressions which are known to the user instead of using system-oriented phrases which the user may not understand. 
• User control and freedom, so if the user choses a function by mistake they can leave the unwanted section without any confusion. 
• Consistency and standards show that the user does not have to be uncertain whether the unalike terms, situations or actions are alike. 
• Error prevention, which is more improved than acceptable error messages, which is an accurate design that stops the issue from arising at the start. To complete this is to either, remove the error-prone conditions or supply the users with a choice ahead of the time in which they decide to commit to the action
• Recognition instead of recall, to diminish the memory load of the user by letting the objects, activities and choices noticeable. The users should not need to recall any of the information, the instructions of use should be recoverable whenever it is needed.
• Flexibility and efficiency of use, where accelerators that are not viewed by a novice user, this usually speeds up the communication for an expert user. This is so the system can accommodate to both experienced and inexperienced users.
• Aesthetic and minimalist design, this explains that dialogues should not contain information which is not important or needed.
• Help users recognise, diagnose and overcome errors. This suggests that error messages should be communicated in plain language, for the user to understand the issue and attempt to overcome it. 
• Help and documentation understands that even though it is helpful if the system can be managed without documentation, it may be fundamental to provide such help and documentation. 
Many studies such as [25] and [26] have been carried out using the heuristic evaluation method to measure the usability of a product, whether that product be smartphone applications or not. One particular study looked at the heuristics for second-screen applications [27]. Second screen applications usually involve a device such as a mobile phone which increases the viewing experience on a different device such as a television. This study used six heuristic guidelines to be carried out on their study, the study concluded that using the heuristic guidelines were helpful and have even decided to consider the heuristics identified in the previous study in a new study. This new study includes a portable medical device which is used to oversee the quality of sleep as an indicator of a patient’s health. 
  
[bookmark: _Toc7609248]Usability inspection methods
Usability inspection is a general term for specific type of methods which are all formed on the evaluators which look at the interface [28]. Generally, usability inspection is directed at locating the usability issues within the interface. This is completed through particular methods which inspect the problems such as what the seriousness of the usability issue is and what the overall usability of the whole application is. Numerous usability inspection methods contribute to the user interface requirements which may have not been enforced at that time. This suggests that the usability inspection could perhaps be carried out early in the usability lifecycle [28].

[bookmark: _Toc7609249]Heuristic Evaluation
As explained above the heuristic evaluation is the most relaxed and informal of the usability inspection methods. It includes acquiring usability specialists to make a professional opinion on whether each section of the interface or application pursues the established usability principles [28]. 

[bookmark: _Toc7609250]Cognitive Walkthroughs
A cognitive walkthrough is another type of usability inspection method. It uses a more in-depth and detailed operation in which it stimulates the users problem-solving skills at each stage of the development, looking at if the user’s goals and understanding what they are can be concluded to guide to the next action [28]. The cognitive walkthrough can be implemented on an interface at any time throughout the development, from the original ideas through to the final release [29]. The cognitive walkthrough is made up of the preparatory phase, which requires the experimenters to determine the interface, its predicted users, the assigned task and the actions which may be taken throughout the assigned task. The next phase is the analysis phase, during which the evaluators must undertake four steps of human-computer interaction [29]:
·  The user sets an objective which must be concluded within the system.
•      The user determines the accessible behaviours.
•      The user selects the behaviour that they decide will push them closer to their goal.
•      The user performs the behaviour and evaluates the reviews which are given to them by               the application. 

[bookmark: _Toc7609251] Formal Usability Inspections
Formal usability inspections include a six-step strategy with rigorously defined roles which incorporate heuristic evaluations and a simplified style of the cognitive walkthrough [28]. The formal usability inspection is an analysis which is developed by the interface developer. The main goal of the formal usability inspection is to determine the ultimate number of imperfections within the interface of the application as accurately as possible [29]. This process includes task performance models and the heuristics, numerous human-factors skills and imperfection disclosure within the structure of the software development existence [29]. Similar to the cognitive walkthrough, formal usability inspections depend upon the definitions of the profiles of users and task scenarios. Also, the reviewers adopt a cognitive model of the performance of the task, this can be drawn-out through using a checklist of cognitive steps [29].
[bookmark: _Toc7609252]Pluralistic Usability Walkthrough
The final inspection method is the pluralistic usability walkthrough. This walkthrough method modified the classic usability walkthrough to include users, developers, members of the product team and usability expects within the development [29]. This inspection method is defined by five components which are [29]: 
· The involvement of the users, developers and human factor professionals. 
· The applications screens are shown in the same order as they would be presented to the user. 
· All the participants are asked to consider the user role. 
· The participants also have to note down what behaviours they would take for each screen ahead of the group discussing the screens. 
· Finally, when the group are discussing the screens one by one, the users must speak first [29]. This inspection method gains the feedback from the participants even before the interface is completed.

[bookmark: _Toc7609253]Usability and real data
The usability testing of a system or interface is usually fully equipped to aid developers understand the issues through a range of products and systems, often identifying problems that were originally overlooked. Furthermore, in particular instances the usability testing fails to produce results which are both reliable and valid. There are considerable concerns when the studies connect with users own personal data, such as an email or calendar application [30]. In this circumstance, the data is often formulated specifically for the usability test. This makes the study unrealistic and can even affect the user’s capability to understand, recognise and interact with the data in a suitable manner. Additionally, the usability testers potentially identify with false positives, as the users may not understand fully what is on the smartphone screen as the data on the screen is unknown to them. 

[bookmark: _Toc7609254]Ecological validity benefits	
One of the leading benefits of including user’s real data in a usability study is an increase in ecological validity.  Ecological validity understands what the use of the real world is within the use of a system, the ecological validity of a study will be low if the experimental design differs from the conditions which are experienced in a real-life setting. Conversely, the ecological validity of a study will be high if it is carried out in the participant’s natural environment, or if they are unaware that they are involved in a study [31]. Through gaining high ecological validity the developers are more likely to get a better understanding of the usability of the product or application, this is because participant’s will act naturally when the application is using their own data and they are in an environment which is natural to them. 
	Another benefit of including the user’s real data within the usability study is that the developers can then expose problems which would not have been presented by a more direct set of fake data [30]. 

[bookmark: _Toc7609255]Real data disadvantages
However, there are some challenges whilst incorporating user’s real data into a usability study. These include, being able to recruit participants who are willing to give the experimenters their data, addressing the security and privacy issues which relate to user’s real data and analysing the results of the study [30]. Recruiting the participants who are willing to expose their data could be an issue as some people are not willing to share any of their data with anyone other than themselves. Also, depending on the type of data that needs to be collected, it could either be straightforward, such as the researcher asks participants to bring their data along with them to the study. Or it could be more complex and involve having to extract the data from the participant’s data files from multiple different systems before the study begins [30]. Once the researchers have recruited all the participants who are willing to use their own data, and the data itself, they must understand all of the security and privacy guidelines which they must follow. They must make absolutely sure that none of the participant’s data is at risk and protected at all times throughout the study. The data must then be destroyed within four weeks of the study ending. Finally, with using the participant’s real data it is relatively difficult to analyse the data and results once the study has finished. The way the data can be analysed is to establish the average scores for each participant in a given task, and then combine all the average scores together to create one large average.

[bookmark: _Toc7609256]Usability design principles
Usability design principles are accepted guidelines which describe how visual techniques influence the concept and cognition [32]. Predominantly, design principles are wide, abstract and difficult to convert into substantial design elements [33].

[bookmark: _Toc7609257]Humanity
The design principles include, the principle of humanity [21] which suggests that the interface of the device should comprehend human elements and be human-orientated. As they are the users who are interacting with the system, the interface design must not confuse the users, moreover, it should advance their knowledge and understanding.

[bookmark: _Toc7609258]Safety and stability	
The principle of safety and stability [21] requires the design of the system to allow the users to operate the interface with ease and the developers must not misplace or destroy the user’s data. The interface should consistently consider each issue which may arise and reduce the number of user miscalculation. This concludes that a safe interface is a respectable interface.

[bookmark: _Toc7609259]Consistency	
Principle of consistency [21] recommends that an acceptable interface should be arranged well. The functions and tasks which are controlling the interface should be restricted with the components that users understand and are familiar with.

[bookmark: _Toc7609260]Flexibility 	
The usability design principles must also include the principle of flexibility [21], this principle suggests that the design of the interface must meet the different types of needs that the users have alongside the different types of environments. Once the flexibility of the interface is enhanced it will complement the usability.

[bookmark: _Toc7609261]Memory	
The principle of memory is another principle that should enhance usability of a smartphone application [21]. Creating the interface so that it is easy for the users to memorise will make it clear and more efficient to use, therefore the users are able to navigate around the smartphone application more skilfully. A way to achieve this is for developers to use familiar symbols and features within the interface so that users will find it simple and easier to remember.

[bookmark: _Toc7609262]Usability of HCI	  
The usability design of a human computer interface concludes the market possibilities of the particular product or application. Developers should be educated by the human and natural ideas and creating proposals. Through accomplishing this the understanding of the users’ needs and wishes within the application can be correctly understood. Developers are then able to advance the use of the application and the operation of the interface for many fields, for example; the design, ergonomics, psychology and fundamentally achieving the practical goal of improving the usability of the application or product [21]. 
	
[bookmark: _Toc7609263]Usability measure structure
[bookmark: _Toc7609264]Establishing a usability measure structure
The usability measure structure pulls together the gap within the knowledge of the users as well as the developers within a user focussed development procedure. The objective of a usability measure structure is so it can guide the information about design towards a convenient goal, specifically expressing the characteristics of usability [34]. The development of establishing a usability measure structure can be separated in to four parts, which are explained below [34]:

· The definition of issue, this is the foundation for any usability study, where it must explain; when, where, who and why are the developers carrying out the usability study. These responses should provide the factors and restrictions of the study alongside the intention of the study.

· Definition of the use of context is the most fundamental process within the usability measure structure. Verifying the use of the context, possibly could result in different usability levels for the exact same design. ISO 9241-11 (1998) [34], characterises six aspects of the use of context which are: Characteristics of users, characteristics of the task, characteristics of the task, technical environment, physical environment, organisational environment and social environment.

· The final outline of the usability measure structure is the breakdown of factors previously expressed. There are three simple factors of usability which are known as, effectiveness, efficiency and satisfaction. Usability is then measuring in three aspects which are, before use, during use and after use.
	 







[bookmark: _Toc7609265]Structure of usability
Below (Figure 1) shows a table which summarises what the measure structure of usability is.
[image: ]
[bookmark: _Ref4059875][bookmark: _Ref4059822][bookmark: _Toc4060668][bookmark: _Toc7609337]Figure 1: [32]- R. Zhou and A. H. S. Chan, "Using a fuzzy comprehensive evaluation method to determine product usability: A proposed theoretical framework," School of Economics and Management, Beihang University, Beijing, P. R. China; Department of System

[bookmark: _Toc7609266]Interactive product design
The relationship between users and human computer interaction is very important when looking at usability. Therefore, it must be addressed before determining the usability of a smartphone application. Science and technology are advancing so rapidly that it is essential that humans are able to adapt to it, this is where the humanisation design comes into practice. Through one attitude humanisation design is explained as an unavoidable result of the development of technology and science [35]. Another attitude explains that the humanisation design is the ways and the approaches that humans create items are proceeding to progress, especially through the information society, where multiple concepts are made possible with additional scientific and technical needs. This is administered by the digital technology, which in turn advances the extent of humanisation design [35]. The humanisation design presents high respect to humans, the eventual ambition of humanisation design is to understand user’s needs and wishes, in order to solve the issue about humans interacting with products which interact with the environment. Within the online generation, technology continues to advance, this makes it more difficult to understand how to create products, so they are easier to analyse and manage. This becomes the main focus for developers as they want to generate an application which is simple for the user to navigate around therefore making it user friendly [35]. 

[bookmark: _Toc7609267]Interactive product design compared to long-established product design
Interactive product design is unlike the long-established product design, interactive product design targets end-users and how it can have a personal impact on them. Interactive product design has positive interactive characteristics, through the users operating the products and applications. The users can then gain experience and knowledge from the application or product, this creates a substantial component through the design [36]. Through the subject of interactive product design, many times the old theory is used, however, within the computer interaction design principle it is difficult to analyse and explain. 

[bookmark: _Toc7609268]The aspects of interaction design
Thriving interactive designs have legitimate and essential components, these are; firstly, developers must understand how to perform and respond to certain situations and how the users communicate with the situations. Next, the developers are required to recognise how to design different interactive model principles and guarantee that they are easy to use [36]. Within interaction design, developers must always implicate three aspects, which are [36]:
	• To establish anticipated targets and create a user’s requirements section.
	• To accomplish types of designs which should appease the requirements of the user. 
• To create an interactive version of the design precursor, so multiple user testing and evaluations can be carried out. 

[bookmark: _Toc7609269]Examples of interaction design
Some examples of human computer interaction within the product design are; touch-sensitive restaurant [36], Inamo is a restaurant in London which implements the customers with a distinctive experience. It includes a touch sensitive table with an in depth and diverse menu section, this suggests that no waiter is required and the people who attend the restaurant must request what meal they want themselves.
	Another example of human computer interaction within the product design is a debris voice recorder [36] which means that within people’s daily lives, there are many items which can be bought. However, when attending the place to buy the specific items, they are forgotten about which could be a problem. By using the debris voice recorder, the user is able to click on the history list button of the product and it shows up a list of what the user previously said to the system. 


















[bookmark: _Toc7609270]Chapter 3
[bookmark: _Toc7609271]Research methodology 
[bookmark: _Toc7609272]Research Onion
The research onion [37] helped with understanding which research method and data collection method will be used. Firstly, knowing that the research will follow a pragmatism research philosophy, this is because it involves collecting and analysing quantitative data and qualitative data. After examining which research philosophy will be used, the next layer of the research onion follows on to select the research approach. The chosen research approach will be deductive as this approach relies on testing the theory which this project aims to do. The next layer of the research onion is about selecting the methodological choice, which can be qualitative, quantitative or mixed data. The one which will be used for this research will be the mixed method, this is because the researcher will need to ask simple questions which require a one worded answer based on commonly used rating scales, a yes, no or maybe scale, as well as requiring a couple of free-format lengthy answers. This suggests that the research follows a mixed methods approach. Once the methodological choice has been made, it then follows on to the research strategy, for this particular research, the strategy used will be a survey. This asks the participant questions on paper and they respond on the same piece of paper. This approach is easier for the participant to tell the researcher the truth about what they think about the application. People tend to find it easier to say the complete truth on paper than talking face to face to the researcher, as the participants feel they may offend the researcher if they say they dislike something about the application. A survey is also less time consuming because it can be given out to the participants more than one at a time. Furthermore, this will be a cross sectional research because it will include a variety of participants, such as a range of different ages and both male and female. It will not be done over a long period of time (longitudinal study) and thus the time horizon is cross-sectional. Finally, the data collection method which will be used will be a questionnaire, this will be used to discover the participants responses to each question they are asked, then the results are analysed.

[bookmark: _Toc7609273]Qualitative and quantitative data
The research will make use of both qualitative and quantitative data which can be known as a mixed method approach. The reason for this is because through collecting the data by using a questionnaire it will provide the developer with mostly quantitative responses, through the: Yes, No or Maybe answers. But the questionnaire will also collect qualitative responses by the participant answering more lengthy questions such as ‘What can be improved’ and ‘What is good about it’. Overall, the research will be mostly quantitative as almost all of the questions given to the participants include tick box responses, not written responses.

[bookmark: _Toc7609274]Deductive research	
The research will be deductive, as deductive research is usually associated with quantitative research. The reason the research is not inductive is because the researcher has to start with an open mind with no preconceived ideas, they are then able to produce a brand-new hypothesis which is based on the data which they have received. The deductive approach relies on testing the hypothesis and not producing a new hypothesis.

[bookmark: _Toc7609275]Data collection method
The data collection method which will be used will be a questionnaire. The questionnaire is intended to gather information about two applications: BetterMe and JustHealth, which is the personal application which will be implemented as part of this project. The questionnaire will collect statistics about what the applications could improve on and what users like about the applications. The objectives of the questionnaire are to keep it very simple for all different types of participants, old or young, so they can easily understand what each question fully means, this will result in more accurate answers. The end goal of the questionnaire is to gather all the information and see what is good and bad about the applications so they can be improved. This is important because it will allow the developer to make changes to the application to make it more efficient so more people will download and use it. This study will make use of a laptop and a smartphone to carry out the usability tests of the applications. Following this test, the participants will then be required to complete a questionnaire, so they are able to voice their opinions about the applications.

Questionnaires advantages
The reason for using a questionnaire is because the participants who are included can provide their honest opinion as the questionnaire will be anonymous. Furthermore, they are able to say whether they dislike something within the application, which could possibly be more difficult if their answers were not anonymous. Also, it can be fast to collect the information given by a questionnaire as many of the questions include a ‘yes’ ‘maybe’ or ‘no’ answer, but the answers which include an explanation may take longer to gather. 

Questionnaires disadvantages 
There are, however, some disadvantages relating to questionnaires, which include; getting people to answer the questionnaire truthfully, for example in an attempt to impress the developer, or not ticking anything because they are bored. Furthermore, another disadvantage of using a questionnaire is trying to get participants to want to answer the questionnaire, as some people would prefer not to spend their time answering a ten-minute questionnaire if they do not have much time. In order to try and overcome these disadvantages, the questionnaire is made up of many different types of questions which could catch the user out. So, if they have been ticking any box due to being fed up, it gets the participant to specifically write what is good about the application and what could be improved. One way to overcome the amount of time required by participants to answer the questionnaire is to ask the participants when they are not busy, or if they could do part of the questionnaire at one point and the longer part of the questionnaire another time. 

[bookmark: _Toc7609276]SMART objectives
Measurable
The number of participants will range between 15 and 25 which will be down to how many will want to complete the questionnaire, this will make the questionnaire measurable as even though it is not a large sample, there will still be a range of different participants included.

Achievable 
Furthermore, the questionnaire must be achievable, so it must have a goal which will be providing useful information about the usability of the application so the personal application being developed can be improved. 
Relevant
It will be relevant to both applications relating to the questionnaire as it will include questions directly relating to the applications. This questionnaire will provide the developer with information about what participants like and dislike about the first application, as well as possible additional functionality they would like, which can then be implemented or improved in the application which is being created.
Feature times
Finally, the application which will be developed will not take up too much time, all of the features have a set date which they must be implemented by, also the questionnaire is included within the dates which have been set. All of the research and the implementation should be completed by before the end of the course.

[bookmark: _Toc7609277]Target group
The target group of the questionnaire will be anyone aged 16 and above, with any gender or race. The questionnaire will include questions relevant to the application, as well as more personal questions such as age and gender will be purely for the investigator to view any differences between the different categories of users. For example, if it is mainly females who agree with one question and this could show that this specific part of the application only relates to females. 

[bookmark: _Toc7609278]Validity
The questionnaire will be valid because it will measure criticism. It will ignore response bias which means the participants should not favour one application over the other due to knowing the developer. However, it is going to use a self-selected sample, this is because the study involves providing the participant with a smartphone and/or laptop to participate in the usability tests as they have to view the applications before completing the questionnaires. It has been decided that participants do not use their own personal smartphones to download the application because this could make them reluctant to take part. 

[bookmark: _Toc7609279]Reliability
Reliability within a questionnaire is quite important, the questionnaire which will be carried out will be reliable which means that no matter how many times and what the duration is between each questionnaire, the results should be the same. However, some people can change their opinions about what is good or bad about an application, if they did not like a feature one year ago, they could learn to like it in the future.

[bookmark: _Toc7609280]Generalisability 
It is possible that the questionnaire is generalisable, if any person has a health and fitness application which they would like to see if the users are enjoying it or disliking some features within the application. Providing the other investigator has another health and fitness application which they are using then this questionnaire will be very generalisable.



[bookmark: _Toc7609281]Results from the initial usability testing of the BetterMe app
The results which will be collected by this questionnaire will be analysed by looking through whether the user liked any features or disliked any features, then depending on these results will determine what the developer will do in the implemented application. If the majority of the participants like a particular feature then the developer will either add it in, if not already, or keep it on the application. However, if the majority of the participants really dislike a certain feature then the developer must change it or take it out of the application completely.

[bookmark: _Toc7609282]Graphs of the results of the questionnaire
Twenty participants, including eight males and twelve females, took part in the initial survey to investigate the usability of the BetterMe app. It was attempted to get almost the same number of females as males, however there were slightly more female participants than male participants willing to participate in the study. After the survey was completed, the results were analysed, and the findings from the results are presented below. 
[bookmark: _Toc7609283]How old are you?
The first question asked how old the participant was. The results from this question are displayed in Figure 2 and show that participants ages range from 18 or younger to 40 or over, this is a very broad range of ages. 
[image: ]
[bookmark: _Ref4059906][bookmark: _Toc4060669][bookmark: _Toc7609338]Figure 2: How old are you graph: BetterMe
The broad range of ages will increase the validity of the study, as it is always good to have a range of different age groups because it helps to identify if a particular age group prefers a feature over other age groups.










[bookmark: _Toc7609284]Have you used a health and fitness app before this study?
Surprisingly over half of the participants had used a health and fitness app prior to the study, this could be because health and fitness applications have become more convenient for people to use on a daily basis rather than seeking alternatives. A bar graph of the results are shown in Figure 3:
[image: ]
[bookmark: _Ref4059955][bookmark: _Toc4060670][bookmark: _Toc7609339]Figure 3: Have you used health and fitness app before study graph: BetterMe




















[bookmark: _Toc7609285]What do you feel is the most important feature within a health and fitness app? (Mark 1-5, with 5 being the most important feature and 1 being the least important feature)
This question supplied the participant with five answers for participants to indicate the importance of features within the app. The answer choices were numbered 1 to 5 representing a scale going from least important (1) to most important (5). The features the participants were asked to rate were:
•     Healthy recipes
•     Exercise routines
•     Progress shown
•     Hydration counter
•     Calorie counter
The results were very similar throughout all the participants, the two most important features they chose were the healthy recipes and the exercise routines. This may be due to participants being unaware of what they are actually eating and whether it is good for them or not. Having an application which informs the user of the nutritional values of a meal can be very useful to them and will encourage them to download the application and tell their friends about it. Another feature they chose as most important was the exercise routines, and this could be due to the fact that they do not know what exercises to do at home without any exercise equipment. This would be an important feature to add in an application, as exercise is just as important as healthy eating. Figure 4 shows a line graph of what the participants chose:
[image: ]
[bookmark: _Ref4060012][bookmark: _Toc4060671][bookmark: _Toc7609340]Figure 4: What is the most important feature of a health and fitness app graph: BetterMe
The least important feature the participants chose was the hydration counter. This could be because people are unaware of the health benefits that come from drinking water. Another feature the participants did not feel was very important was the progress shown, this may or may not be useful to users. Some users like viewing their progress every day whereas others do not like to view their progress as they would like to see the difference in themselves.


[bookmark: _Toc7609286]Would you be more inclined to download the app if it had positive quotes pop up each time the app is opened?
The result of this question was not surprising, only two participants claimed they would be more inclined if there was a positive quote which pops up each time the application is opened. However, most of the participants, 18, claimed they would not be more inclined to download the application, and this could be due to pop ups generally annoying users. Each time a pop up occurs, in general most users will just close it straight away, so if a pop up occurs every single time the application is opened this could deter the user from actually using the application. Figure 5 shows a bar graph of the results:
[image: ]
[bookmark: _Ref4060071][bookmark: _Toc4060672][bookmark: _Toc7609341]Figure 5: Inclined to download app if there were positive quotes graph: BetterMe

















[bookmark: _Toc7609287]Has the health and fitness app inclined you to eat healthier and/or go to the gym?
After using the application users were asked if they would join a gym or cook healthy meals or both as a result of using the health and fitness application. There were mixed responses but only one participant out of twenty claimed that they would not join a gym or cook healthy meals as a direct result of the application. The results are shown in Figure 6:
[image: ]
[bookmark: _Ref4060115][bookmark: _Toc4060673][bookmark: _Toc7609342]Figure 6: Inclined to go to the gym or eat healthy graph: BetterMe
Most of the participants claimed that the application would sometimes give them the motivation to cook healthy meals sometimes, whereas to always cook healthy meals and attend the gym frequently was significantly lower. This could be due to the times some participants finish work, suggesting they may not have time to prepare and cook a healthy meal, instead they only have time to put a meal in the microwave, or similar. Five participants claimed they would attend the gym sometimes as a direct result of the application, this is promising as attending a gym or a gym class is extremely beneficial to people and could benefit their health.













[bookmark: _Toc7609288]How do you think the app would help you achieve your goal?
When the participants were asked why they would specifically download a health and fitness application and how it would help them individually achieve their own personal goal, as shown in Figure 7 below:
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[bookmark: _Ref4060170][bookmark: _Toc4060674][bookmark: _Toc7609343]Figure 7: How would you think the app would help achieve your goal graph: BetterMe
90% of all of the participants asked claimed that they would download the app because it would be more convenient to them. A very low number of participants said that it was because of the privacy or the fact that it was significantly cheaper than attending a gym. The majority of the participants only liked the application because of the convenience, this could suggest that they may not have much time to attend a gym or a gym class more than once a week due to other commitments. Whereas they have the time to use the application to get motivation to do an exercise at home or cook healthy meals.
	













[bookmark: _Toc7609289]Do you think the health and fitness app can help you?
After using the application, the participants were asked if they thought that it could help them reach their goal, whether that be lose weight or eat healthier or anything else. Most of the participants thought that the application could potentially help them reach their goal with a small amount saying no, it would not help. The results are shown below in Figure 8:
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[bookmark: _Ref4060209][bookmark: _Toc4060675][bookmark: _Toc7609344]Figure 8: Can a health and fitness app help graph: BetterMe

[bookmark: _Toc7609290]Which would be your first choice?
The participants were asked if the app would be their first choice or making use of a gym or a personal trainer. The results were almost split, with the app being slightly more favoured with twelve participants choosing it over the eight participants which chose the gym. This may be due to people not knowing what to do in the gym and a personal trainer may be too expensive for some participants, so they opted for the application as it may be easier for them. The results are shown in Figure 9:
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[bookmark: _Ref4060246][bookmark: _Toc4060676][bookmark: _Toc7609345]Figure 9: Gym/personal trainer or app graph: BetterMe
[bookmark: _Toc7609291]What do you think is good about the app?
Most of the participants put a similar answer to this question, which was that it is easy to use, having an application which all types of users can use is impressive, with a large number of participants having the same opinion. There was one participant who said that the application is motivating this could be because it shows them healthy meals and exercise routines. A graph of the results is shown below in Figure 10:
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[bookmark: _Ref4060279][bookmark: _Toc4060677][bookmark: _Toc7609346]Figure 10: What is good about the app graph: BetterMe




















[bookmark: _Toc7609292]What do you think could be improved on the app?
The final result which is very beneficial for the developer to know is what participants think could be improved on the ‘BetterMe’ application. The results are very interesting as shown in Figure 11 below:
[image: ]
[bookmark: _Ref4060320][bookmark: _Toc4060678][bookmark: _Toc7609347]Figure 11: What could be improved on the app graph: BetterMe
The results show that 13 participants would have preferred the application to have a food diary. This is astonishing as so many people have chosen the same feature to be improved. This shows the developer that they must provide the users with a food diary as over half of them requested it. Another request was for more information about exercises, with six people deciding that the information about exercises would benefit the application. This could suggest that users may want to see examples of the exercises so they do not carry it out wrongly and potentially injure themselves, or they would like to know more information about what part of the body the specific exercise will affect. One participant said to improve the app there should be a better way of scrolling through the exercises, and maybe sub sections about exercise target areas. For example, a sub section on abs, where the user would click on it and they will be provided with abdominal exercises, similarly for legs, arms, and other body preferences.














[bookmark: _Toc7609293]Results from BetterMe SUS study
The participants were then asked to complete a number of tasks which included:
1. Open the application
2. Choose which areas of your body you would like to improve
3. Choose how physically active you are
4. Complete your current height and weight
5. Choose your target weight and if you have any food preferences 
6. Open a workout program and preview that workout
7. View the healthy recipes
All of the above were monitored and noted how easy each participant was able to carry out all of the tasks, or if they were able to complete them partly or not at all. After all of the participants had completed the series of tasks it was clear to see that almost all of the tasks were carried out with ease, and few participants had problems with completing the weight part of the task. The four participants claimed they were unsure about their weight in Kg or Lb, they only knew it in Stone and Pounds. The BetterMe application does not include Stones and Pounds only Kg and Lb, so there was one slight issue there.
	Once the participants had finished carrying out the tasks, they were then asked to answer a SUS, which is known as a System Usability Scale [38]. This is ten questions which the participant must read and tick, along a scale, whether they strongly disagree with the statement or strongly agree. Below are the results from this.

[bookmark: _Toc7609294]SUS graph results
[bookmark: _Toc7609295]I think that I would use this application frequently
[image: ]
[bookmark: _Toc7609348]Figure 12- I think that I would use this application frequently: BetterMe
None of the participants strongly disagreed with this statement, however, almost half of them (7) were undecided whether they would actually use the BetterMe application frequently. This could be because they generally wouldn’t use the application as it would not provide them with any health benefits, and they do not wish to lose weight or calorie count. The majority of the participants claimed they would use the application frequently.

[bookmark: _Toc7609296]I found this application unnecessarily complex
[image: ]
[bookmark: _Toc7609349]Figure 13- I found this application unnecessarily complex graph: BetterMe
Almost all of the participants strongly disagreed with this statement, this reflects how easy the participants completed the series of tasks.

[bookmark: _Toc7609297]I thought this application was easy to use
[image: ]
[bookmark: _Toc7609350]Figure 14- I thought this application was easy to use graph: BetterMe
Similarly, to the above results, all of the participants found navigating through the BetterMe application simple.

[bookmark: _Toc7609298]I think that I would need assistance to be able to use this application
[image: ]
[bookmark: _Toc7609351]Figure 15-I think that I would need assistance to be able to use this application graph: BetterMe
Every single participant strongly disagreed with the above statement, they all found it simple enough not to need assistance.

[bookmark: _Toc7609299]I found the various functions in this application was well integrated 
[image: ]
[bookmark: _Toc7609352]Figure 16- I found the various functions in this application was well integrated graph: BetterMe
The majority of participants agreed with the above statement and found that most of the functions were integrated well within the application. However, there were two participants who were unsure and one who slightly disagreed with the statement. This could be because they found the functions basic.

[bookmark: _Toc7609300]I thought there was too much inconsistency in this application 
[image: ]
[bookmark: _Toc7609353]Figure 17- I thought there was too much inconsistency in this application graph: BetterMe
Half of all the participants slightly disagreed with this statement this suggests that they were not able to see any inconsistencies within the application, it would be otherwise reported.

[bookmark: _Toc7609301]I would imagine that most people would learn to use this application very quickly
[image: ]

[bookmark: _Toc7609354]Figure 18- I would imagine that most people would learn to use this application very quickly graph: BetterMe
All of the participants agreed that they would expect others to be able to understand this application very quickly, this is determined by how complex the application is. Which it has already been discussed that is it not very complex at all, therefore making it easy to learn.

[bookmark: _Toc7609302]I found this application very awkward to use
[image: ]
[bookmark: _Toc7609355]Figure 19- I found this application very awkward to use graph: BetterMe
None of the participants claimed that the application was awkward or difficult to use.

[bookmark: _Toc7609303]I felt confident using this application
[image: ]
[bookmark: _Toc7609356]Figure 20- I felt confident using this application graph: BetterMe
Every single participant strongly agreed with this statement, they all felt confident using the application.

[bookmark: _Toc7609304]I needed to learn a lot of things before I could get going with this application 
[image: ]
[bookmark: _Toc7609357]Figure 21- I needed to learn a lot of things before I could get going with this application: BetterMe
All twenty participants strongly disagreed with this statement; they did not believe that they had to learn anything before understanding the application.

[bookmark: _Toc7609305]SUS responses
[image: ]
[bookmark: _Toc7609358]Figure 22-Responses graph: BetterMe
This graph contains all of the responses from the particiapants for each question. For example; twenty of the participants ticked that they strongly disagree with question four.





[bookmark: _Toc7609306]The average (mean) scores of the responses
[image: ]
[bookmark: _Toc7609359]Figure 23- The average (mean) of the responses: BetterMe
After collecting all of the responses, the average was calculated.
























[bookmark: _Toc7609307]Development Methodology
[bookmark: _Toc7609308]Feature driven development
The chosen software development methodology is the feature driven development. Feature driven development begins with authorising an “overall model” structure [39]. It will then progress to a two week “design by feature, build by feature”. These features are minor “useful in the eyes of the client” conclusions [39]. The reason for choosing this software development methodology is because it would be most suitable to the project, which is being carried out, as it is an application which consists of many different features. The feature driven process is established by five sections [39]:
1.     Firstly, develop a complete outline of the application by using the initial requirements      
       and features. 
2.     Secondly, create an accurate and precise feature list.
3.    Thirdly, the developer must plan feature by feature.
4. Then the developer must design the application feature by feature by relying on sequences.
5. Finally, the developer must build feature by feature. 

The features included in the application which is being implemented are provided in the feature time box section.

Advantages: Feature driven development 
The advantages of using the feature driven development methodology is that it focusses mainly on one single feature at a time, so the developer is able to see if a particular feature is not quite right or does not work. Then they are able to alter the feature to how they want it. Also, it provides the developer with an accurate list of features which will need to be implemented within the application and where they should be and how they should act, so the developer will know exactly what they are doing when they are building the application. 

Disadvantages: Feature driven development
The main disadvantage with using a feature driven development methodology is that it could be time consuming as the step by step process must be done with much consideration and effort which could take up much time. However, this will be overcome because it will not be time consuming because when the application is getting implemented, the developer will know exactly what they are doing much more clearly.

[bookmark: _Toc7609309]Feature time boxes
Timeboxes are shown in a rectangular shape which can be used to remind the developer which features should be implemented and the timescale of the feature. Below are timeboxes of each of the features implemented in the developed JustHealth application:
BMI calculator
Start Date: 19th January 
End Date: 26th January
Completed in time: Yes
Exercise routines
Start Date: 2nd February 
End Date: 8th April
Completed in time: Yes

Food Diary
Start Date: 13th February
End Date: 15th April
Completed in time: Yes

Recipes 
Start Date: 15th March  
End Date: 15th April
Completed in time: Yes


[bookmark: _Toc7609310]Software and hardware used
	The application which is being implemented will only be for use on iPhones, and it will not be available on Android. The software which will be used to implement this application is XCode (Swift). The reason for this particular language is because it gives the developer an easier way to develop an application on iPhone. This will be appropriate because many people use iPhone, as they are very popular, and because the first application will be shown to the participants on an iPhone, it will be consistent if they view the second application on an iPhone too. The only hardware which will be required is an Apple Laptop, and this will not cost anything as it has already been purchased before this project. The reason for requiring an Apple laptop is because XCode (Swift) must only be downloaded onto running the Mac operating software system as both are Apple products and cannot be accessed by using any other brand of laptop.




















[bookmark: _Toc7609311]Chapter 4
[bookmark: _Toc7609312]Design
The main colour scheme for the JustHealth application which has been created was always going to be blue. This is because the colour blue is more associated with clean, sterile environments more than other colours are. The starting point for the design and development of the application was a set of requirements, after considering the feedback from the SUS survey and the questionnaire it was clear to see what the users would like, dislike about the future application. Once there was a completed detailed set of requirements, which included a BMI calculator, exercises, food diary and recipes, the storyboards were produced.
The storyboards consisted of a rough guideline of what the application should look like, including where the features should be placed and what information was on each page. Once the storyboards had been created in order to make sure all features get included, there were some design changes. Wanting to keep the colours and major features consistent throughout the application, it was difficult to produce an idea which would look professional and consistent.
Firstly, the application was designed by having a plain light blue background with the heading ‘JustHealth’ in a darker blue and the logo beside to the left. After completing the whole application sticking with this theme, the decision was made that it looked very plain and boring, due to the minimalistic design with few images or variants of colours. 
The design of the application was then thought about very carefully, as the application still had to look professional and consistent. After trying various ideas, the current idea was created. The ‘JustHealth’ application still has the header above each page with the logo, on the right-hand side of the title. The body of the application consists of a white background with a block of colour where the writing will take place. The block of colour is made up of slightly different variants of blue, which still sticks to the blue colour scheme. The writing within the application is a very dark blue, almost black as this colour stood out most and was the easiest to see on the coloured background.



















[bookmark: _Toc7609313]Algorithm 
Below is the algorithm which was created specifically for the ‘JustHealth’ application, this algorithm includes how to calculate the users BMI once they have inputted the data required.
[image: ]
[bookmark: _Toc7609360]Figure 24- Algorithm: JustHealth


















[bookmark: _Toc7609314]Data Structure
Below is a structure of the application, this includes the flow in which the application will be like.
[image: ]

[bookmark: _Toc7609361]Figure 25- Data structure: JustHealth


















[bookmark: _Toc7609315]Implementation
In order to implement the development and design for the JustHealth application, it needed to be created on XCode which is an Apple developing language. XCode is specifically used for developers to create applications for iPhone users. All examples are provided within the Appendix.

[bookmark: _Toc7609316]Table View Controller
For the application created there were a few main techniques and features which have been implemented. One of the techniques used were to use a Table View Controller instead of the usual View Controller. The Table View Controller is used to hold numerous arrays which hold information about abdominal exercises, arm exercises and leg exercises. The Table View Controller allows the developer to create a scrollable page within the application whereas a View Controller cannot do this. All information is held within the coding part of the Table View Controller, which makes developing many arrays easier. Furthermore, the Table View Controller only needs to have one set of arrays, for example; one image, one name label and one information label. The code then places all of the arrays within this one singular array, underneath the previous array. This is what creates the scrollable page.

[bookmark: _Toc7609317]Modal Segues
For the JustHealth application the decision which allows the user to go between pages was to use Modal Segues instead of a Tabbed application. The reason for this is because, Modal Segues have a nicer design than the Tabbed application does, furthermore the Tabbed application takes up more space on the application than Modal Segues do. Modal Segues work by when a user clicks a button, for example they click on ‘Recipes’ they go straight to the Recipe page. 

[bookmark: _Toc7609318]Difficulties 
There were only few, minor difficulties which had to be dealt with whilst implementing the JustHealth application. The main one was attempting to create a BMI calculator and implementing it to provide the user with the correct answer each time. After researching which formula to use was the best one, it was straightforward. However, attempting to create the different measurements such as: Metres or Feet and Inches and Kg or Stone and Pound was too difficult, so the developer had to regretfully leave that out. The application works for only Metres, such as: 1.3 and Kg.













[bookmark: _Toc7609319]Project Requirements- MoSCow
The requirements list was created as follows:
Must have- BMI calculator
	       Exercise Routines
	       Food diary

Should have- Healthy recipes
	         Consistent theme
                        Calorie input on the food diary

Could have- Username and password for log in
	        Reminders to drink water

Will not have- Ability to search for specific foods in the Recipe page
	            Ability to connect to the Health Application

The way this requirements list was created was by asking some users, off the record, what their thoughts were on health applications, and what could be better. After collecting enough ideas, the requirements were placed together, and they were marked with which features are the most important within a health application to the least important features.


[bookmark: _Toc7609320]Testing
There were multiple types of testing of the JustHealth application. Including; unit testing, system testing and usability and acceptance testing. Each of the testing strategies tests the software in different ways. 

[bookmark: _Toc7609321]Unit Testing
Unit testing is the testing which is done to a software throughout the implementation of the application, it lets the developer know if the individual selections of code work or not. Unit testing was used most frequently during the implementation of the JustHealth application, this is because testing the code at each stage of the implementation, suggesting when a new feature has been implemented, is the best way to discover issues. The issues with the coding or design of the application are found easier when the developer Unit tests the application. Once all the individual selections of code work well then, the developer can go on to look at System testing.

[bookmark: _Toc7609322]System Testing
System testing is carried out at the end of the implementation, this testing consists of testing the application as a whole and making sure all of the features work within the application. System testing was done a numerous amount of times after the implementation of the JustHealth application, this was to just make sure that every single feature which has been implemented works as it should. Once the developer is happy with the implementation of the application, they can then try Usability and Acceptance testing.

[bookmark: _Toc7609323]Usability and Acceptance Testing
For the JustHealth application the combination of both Usability testing and Acceptance testing was created. The reason for this is because once all of the previous testing had been done, Unit testing and System testing, the application was shown to the same twenty participants who previously completed the questionnaire and survey for the BetterMe application. As they were provided with the JustHealth application and a set of instructions for the Observational Study, it was clear that both the Usability testing and Acceptance testing should be combined. 
	Usability testing consists of whether users feel the interface works, such as all the buttons within the application and if all the images are clear and can be seen, alongside the information. This can be clearly seen when the user is carrying out the Observational Study, as this study asks the users to complete a set of tasks which allows them to view every page.
	Acceptance testing is whether the user completely understands the application and can determine what the application will do next. Again, this is clearly observed whilst the participants are carrying out the Observational Study.

[bookmark: _Toc7609324]Analysis 
[bookmark: _Toc7609325]Observational Study 
For the JustHealth application, due to not having enough time to provide the participants with one questionnaire and one SUS study. The decision was made for the participants to just carry out the SUS study as it was more relevant to a usability study. Alongside the SUS study the participants were given a set of instructions which they must carry out whilst the developer watches them. These instructions were:
1. Open the application
2. Enter your height, weight and age into the BMI calculator
3. Continue onto the main page
4. Click on ‘Exercise’ and choose which exercise to view (Abs, arms or legs)
5. Go to Food Diary and enter one item of food you have eaten today
6. View the food you have entered
7. Go to recipes
8. View a recipe of your choice
All of the above were closely monitored and written down, whether the participants were able to carry out each instruction with ease, with difficulty or not at all. Almost all of the instructions were carried out with ease, the participants had no issues with any of the features. However, there was one feature which showed some difficulty with nine participants, this was the BMI calculator. Nine out of the twenty participants were either unsure what height they were in metres, due to one of the participants not knowing their height in either metres or feet and the other eight only knowing their height in feet and inches. Out of the twenty participants four of them were unsure about their weight in Kg, as they commented they only know their weight in Stone and Pounds. This was the only issue throughout the application.
[bookmark: _Toc7609326]SUS graphs
I think that I would like to use this application frequently
[image: ]
[bookmark: _Toc7609362]Figure 26- I think that I would like to use this application frequently graph: JustHealth

I found this application unnecessarily complex
[image: ]
[bookmark: _Toc7609363]Figure 27- I found this application unnecessarily complex graph: JustHealth

I thought this application was easy to use
[image: ]
[bookmark: _Toc7609364]Figure 28- I thought this application was easy to use graph: JustHealth

I think that I would need assistance to be able to use this application
[image: ]
[bookmark: _Toc7609365]Figure 29- I think that I would need assistance to be able to use this application graph: JustHealth

I found the various functions in this application were well integrated
[image: ]
[bookmark: _Toc7609366]Figure 30- I found the various functions in this application were well integrated graph: JustHealth

I thought there was too much inconsistency in this application
[image: ]
[bookmark: _Toc7609367]Figure 31- I thought there was too much inconsistency in this application graph: JustHealth

I would imagine that most people would learn to use this application very quickly
[image: ]
[bookmark: _Toc7609368]Figure 32- I would imagine that most people would learn to use this application very quickly graph: JustHealth

I found this application very awkward / cumbersome to use
[image: ]
[bookmark: _Toc7609369]Figure 33- I found this application very awkward / cumbersome to use graph: JustHealth

I felt very confident using this application
[image: ]
[bookmark: _Toc7609370]Figure 34- I felt very confident using this application graph: JustHealth

I needed to learn a lot of things before I could get going with this application
[image: ]
[bookmark: _Toc7609371]Figure 35- I needed to learn a lot of things before I could get going with this application graph: JustHealth











[bookmark: _Toc7609327]SUS Responses
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[bookmark: _Toc7609372]Figure 36- Responses: JustHealth

[bookmark: _Toc7609328]The average (mean) scores of the responses

[bookmark: _Toc7609373]Figure 37- The average (mean) of the responses: JustHealth








[bookmark: _Toc7609329]Chapter 5 – Evaluation
The results of the both studies which has been carried out: The SUS study on the BetterMe application and the SUS study on the JustHealth application were very similar. In general, the participants seemed to like both of the applications equally for different reasons, for example, the participants claimed that the BetterMe application would be better if it consisted of a food diary, so that users are able to write what foods they had in that day. The JustHealth application made sure that this happened as numerous participants said the same thing, so it was clear that the BetterMe application was missing something.
	Also, the observational study provided the developer with the same results again. None of the participants required any help or assistance during this observational study and none of the participants seemed to not understand what was being asked. The one main issue with both the BetterMe application and the JustHealth application was that the participants were unsure about what their weight was in Kg or Lbs and their height in Metres. This was a slight problem as participants then had to guess what their height and weight was, which did not give an accurate BMI.
	This study met the aims and objectives as there has been an application implemented which is usable and not complex, which was the main aim of the project. Overall, the answers which were collected were how it was expected.





















[bookmark: _Toc7609330]Chapter 6- Conclusions and Recommendations
[bookmark: _Toc7609331]Conclusion
Overall, this project has helped gain the knowledge about usability within health and fitness applications, this report has looked at numerous usability studies, and how to measure the studies. The one which was chosen for this project was a SUS study and an observational study, both of these studies aided the developer in measuring the usability for each application. The usability seemed very similar for both of the BetterMe and JustHealth applications, the participants did not seem confused throughout both of the studies, they understood the questions and tasks perfectly. Creating the JustHealth application for it to look professional and fun was difficult, but overall, it had good comments from the participants, which was off the record.

[bookmark: _Toc7609332]Recommendations
For future work, it would be better if the participants are able to decide which measurements, they would like to calculate their BMI. Such as; Feet and Inches or Metres, and Stones and Pounds or Kg. If this was implemented there would have been no issues throughout the entire application.




















[bookmark: _Toc7609333]Chapter 7- Reflection
Throughout this project the knowledge of usability and health and fitness applications were broadened, looking back at the project the main thing which has been learnt is how to create studies. Before this project, the developer had never created of carried out a study before with participants.  This has provided the developer with more confidence to carry out more studies in the future, which could enhance the usability of the health and fitness application. In order to do a better job next time, is the ability to ask better questions which relate more to the usability of the application rather than the basic questions which were asked within the questionnaire. However, the questionnaire questions were created like that so the developer could see whether the participants had used a health and fitness application before or if it was their first time. If it was the participants’ first time then why would they be inclined to download a health and fitness application, if they would.
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Questionnaire for BetterMe application







Observational Study for BetterMe application 
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Observational Study for JustHealth application 
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SUS – used for both BetterMe and JustHealth application
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Results from BetterMe SUS
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Results from JustHealth study
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JustHealth application
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The average (mean) of the responses
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For the JustHealth application, due to not having enough time to provide the participants with one
questionnaire and one SUS study, the decision was made to just provide them with a SUS study with
some additional questions at the end. These questions included: What do you like about the
application and What do you think could be better about the application. Alongside the SUS study
the participants where given a set of instructions which they must carry out whist the developer 1. Open the application
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L. Open the application j ré:.::';f?;:ﬂ::'?:: Ehoose whichexercis to view (Abs, arms or legs)
2. Enteryour height, weight and age into the BMI calculator " ’ q
5. Goto Food Diary and enter one item of food you have eaten today
3. Continue onto the main page
4. Click on ‘Exercise’ and choose which exercise to view (Abs, arms or legs) : ‘G”:‘“;‘:';I':E": You have entered
5. Goto Food Diary and enter one item of food you have eaten today 5 viewa venoe of your choice
6. View the food you have entered
7. Gotorecipes
8. Viewa recipe of your choice
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one feature which showed some diffculty with nine participants, this was the BMI calculator. Nine:
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their height in feet and inches. Out of the twenty participants four of them were unsure about their
weight in Ke, as they commented they only know their weight in Stone and Pounds. This wias the
only issue throughout the application.
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eat, whichis healthy and filing then
there are many different recipes over
in the Recipe page. This appiication
also includes a food diary where you
can input the food you have eaten
throughout the day, and it will save it
foryou.
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