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INTRODUCTION

A need has arisen within the Aneurin Bevan Health Board’s Minor Injuries Unit in Newport to
computerise their current paper documentation containing guidelines to aid staff to avoid potentially
dangerous complications when patients attend with specific symptoms.

The purpose of the project is to develop a web application, accessible through an array of devices,
which will display the guidelines currently laid out in the supplied MIU documentation whilst taking
into consideration usability, security and the latest web technologies on information architecture.

This proposal will, in brief, research into current interaction design and user experience theories whilst
also looking at existing online medical systems of this nature and whether these systems truly aid
clinicians. This will be followed by research into the Model View Controller architectural pattern, REST
architectural style and RESTful web services which will provide an interesting and innovative approach
to a system in this field.

Aims and objectives of the project will then be identified, followed by identification of the research
methodology, the strategies chosen and analysis of the deliverables. Project management points ensue
with risks, resources and project timelines being discussed. A full reference list and bibliography
conclude the proposal.
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BACKGROUND RESEARCH

Interaction Design and User Experience

Interaction design is said to be one aspect of the broader field or user experience design (UX). It can be
described as the design of interaction between a product and its users, it is the definition of the
assembly and conduct of systems which we interact with. In a sense, it is the design of creating
relationships between humans and computers, and the devices we use, it shapes digital products for
people’s use [1]-[3].

The beginnings of interaction design could be prehistoric, albeit not a recognized discipline at that
point in history. Saffer argues that ancient civilisations, like the native Americans or European Celts,
used smoke signals and stone markers respectively to communicate with one another [4]. A very early
form of designing to interact with people? The phrase ‘Interaction design’ stems from two industrial
designers, Bill Moggridge and Bill Verplank, who invented the term to describe the work they were
conducting on the first laptop computer [5]. However, the father of Interaction Design as we know it
today is Doug Englebart, who, in 1968 presented what is now known as ‘The Mother of All Demos’ [6],
[7]. In this demonstration, Englebart showed the world the mouse, point and click interfaces,
hyperlinks, copy & paste and networked collaboration [4][8], which paved the way for the future of
interaction design.

There are 5 dimensions to interaction design, Gillian Crampton-Smith is accredited with introducing 4
of the concepts, with Kevin Silver of IDEXX adding a fifth [1]. These are words, visual representations,
physical objects or space, time and behaviour [1][9].

Figure 1. The five dimensions of interaction design by Samir Dash [10]
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AREA DESCRIPTION

Words Words in interactions must be meaningful, concise & understandable
Representations | Graphical elements user interacts with —images, typography and icons.
Physical Objects | Physical object users interact with and physical space user does so.

Time Media that changes with time. Time users spend interaction with product.
Behaviour How do users perform interaction on website or operate the product?

Table 1. Descriptions of the 5 dimensions to Interaction Design [9], [11]

The other design area to research for the project is, user experience. UX is the reason that sites like
Google and Facebook are easy to use, and so popular. UX is the overall experience a user will have
when interacting with a product, it considers what they need, value, their abilities and disabilities. UX is
not just concerned with interaction but how products feel, look and even the psychological impact the
product has when delivering its outputs [12]-[15].

A good example of the differences between interaction design and user experience design is found
with The Interaction Design Foundation. If a telepathic communication system was developed to
simplify the process of communicating with a machine this would be considered an advance in
interaction design, but what if the machine computed the interaction over several hours? This is where
user experience plays its role, the UX process will find that the use of the product is limited although
the interaction good [12]. This example illustrates the need to consider both interaction design and
user experience principles when developing the web application for the MIU.

In his 2001 book ‘The Design of Everyday Things’ Don Norman states seven stages of action, questions
that should be asked when designing a user interface for successful user experience, these are;

i.  Whatdo | want to accomplish?
ii.  What are the alternative action sequences?
iii.  What action can | do now?
iv. How do I do it?
V. What happened?
Vi. What does it mean?
vii. Is this okay? Have | accomplished my goal?

He argues that a user of a product should always be possible to determine the answers to these
questions. He continues to state that the presentation of a system has to match how users will
interpret the goal they are aiming to achieve, the information displayed much match human needs
[16].

Krug further reinforces Norman’s views that answers to these questions should be obvious to the user,
he states that when using a website/application the functionality should be obvious and self-
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explanatory, that users should be able to understand the purpose and functions of a website without
having to think about it, put simply — don’t make users think! [17]

Further research into UX revealed Peter Morville’s diagram from 2004 which helps illustrate the areas
of good user experience design in web applications which will be considered when developing the

project.
\
———/ desirable ;
valuable\f/
findable ) —/accessible
credible
Figure 2. Morville’s User Experience Honeycomb [18]
AREA DESCRIPTION
Useful Define innovative solutions that are useful.

Useable Ease of use is vital. Usability is necessary but not sufficient.

Findable Strive to design navigable websites.

Accessible | Websites should be accessible to users with disabilities.

Desirable | Appreciation of image, identity, brand, and other elements of emotional design.
Creditable | Ensure design influences user trust.

Valuable = Websites must deliver value.

Table 2. Descriptions of Morville’s seven areas of UX [19]

Table one and two provides a brief description of the interaction design five dimensions and Morville’s
user experience honeycomb. A more detailed discussion will be included in the following literature

review.

Throughout the project there will be a need for emphasis on excellent interaction design and user
experience. Given the stressful nature of the industry of which the web application will be used it is
important that the system is simple, easy to use and avoids creating more stress. A whitepaper by
Bacon agrees that when products are difficult to understand and use, they can cause users pain,
whether in a physiological form as stress stemming from frustration of not understanding a system or
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physical pain of an elderly person whose dexterity will not allow them to perform simple tasks with
products [15].

Emotional experience is a large part of UX and interaction design, a user is less likely to revisit a
website, or use a system which they attach with negative emotions, even if said website or system is
aesthetically pleasing. An example given by Norman in 2004’s ‘Emotional Design, why we Love it or
Hate it’ is that of mechanical drawing instruments, all very easy on the eye but very difficult and
frustrating to use [20]. Further indication that a design of a health board documentation system must
place high priority on its users who must be able to negotiate the system efficiently.

Again, Krug offers further insight to be considered when developing the project when he iterates that
users of a website just glance pages, quickly scanning text and then clicking on the first link which
vaguely relates to what they are looking for — rendering large parts of the page useless [17]. This point
will be of special importance in an A&E ward where users will be under pressure, taking even less time
to consider choices, with potentially grave consequences.

Do computerised medical documentation systems help clinicians? The need for the system is clear, it is
easier to type keywords into a search engine than it is to fondle through the index of a book, especially
when under pressure, however, Noyes et al. refers to a study by Dillion [21] looking at three aspects of
computer vs. paper tasks, in all three areas of reading speed, accuracy and comprehension the results
show that paper is favoured, especially reading speed which is 20-30% quicker [22]. However, when
looking at studies surrounding clinical decision support systems (CDSS’s) the positive evidence is
overwhelming. Lobach and Hammond conclude from a 6-month trial testing the effectiveness of a
CDSS for clinicians treating diabetes patients saw a 32% increase in clinician compliance [23], further
studies by Roshanov et al. also concluded that computerised systems improved the process of medical
care by 52-64% [24]. Furthermore, Moja et al. also discuss in their 2014 journal that the use of CDSS’s
“increase clinician adherence to guidelines” and they “ultimately improve the overall efficiency and
quality of health care delivery systems” they continue to add that such systems could potentially save
EU member states over €300 million [25]. Even given the evidence supporting computerised systems it
is clear to see that there is a benefit for medical purposes, giving impetus to the proposed project.

When designing the system for the MIU it will be important to look at other CDSS currently in use. One
system already in use is NHS Direct Wales’ symptom checker [26]. This offers a simple front end which
somewhat adheres to interaction design standards, however, it is felt that the user experience was
poor, upon testing for six different ailments, after answering a set of questions for each the website
simply directed the user to call NHS Direct, which defeats the point of the system. In comparison, the
WebMd [27] is very intuitive and simple to use, offering a search engine for symptoms over the NHS’s
list. Results offer information on condition details and a tab containing details of treatment options.
Interaction with the system is excellent with user experience ranking high.

Page 5



From looking at existing systems it will be imperative to research and analyse both good and bad web
based systems, and if possible, software based systems such as First Databank [28], Cerner [29],
Elsevier [30] and even IBM’s complex Watson [31].

Model View Controller Framework using RESTful Approach

Architectural patterns in programming, and now, in web applications are reusable solutions to
problems which occur regularly. They are templates for solving problems which allow for high level
solutions independent of the implementation criteria which can be easily maintained, tested and
importantly, understood [32]—[34].

Numerous triad patterns are in use in today’s web applications; Presentation Abstraction Control (PAC),
Model View Presenter (MVP), Model-View View Model (MVVM) to name a few, however, they are all
siblings and share similarities with the most common pattern in use, MVC or Model View Controller
[35]-[37], which was first introduced by Trygve Reenskaug in the 1970’s [38]. This proposal will focus
on the MVP pattern, others will be reviewed and discussed in the final literature review.

State Query _Jr View

- Encapsulates Application State Sfate Change
- Rezponds to State Jueries

- Exposes Application Functionality
- Motifies Views of Changes

Change
HMotification

View View Selection (- Controller

- Renders the Medels - Defines Application Behaviour

- Requests Updates from Modeis - Mags User Actions 1o Model Updates
- Sends user Gestures to Controller User Gestures -
- Selects View for Response

- Allows Controller to Select Wiew | oo . L
- One for each Functionaity

Figure 3. Model View Controller Diagram [39]
Figure two shows a diagram of an MVC where the;
Model — Manages the behaviour and data of the application, responding to instruction to change the
state from the controller, and requests from the view for information about its state. It is the logic for

the application — the code for the classes and functions [38], [40], [41].

View — Renders and displays the model content to the users, specifying how the data from the model
should be presented. A view is html code which is read through a web browser [38], [40], [41]
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Controller - Receives any inputs from users in the form of mouse or keyboard inputs, and calls to the
model and view to update the data appropriately [37], [38], [40].

The benefits of using the MVC pattern are, as stated by MSDN; separation. The view and the controller
both depend on the model, but the model does not rely on either the view or the controller, by
separating the user interface logic and business logic, it allows the model to be developed and tested
without the need for visual views [41]. The closeness of these objects ensures that changes to one
component does not affect the rest of the system and removal and addition of features is possible
without changes to existing code [42] as the data model is not tied to a singular presentation format
which would limit the flexibility of the application [43].

In conjunction with an MVC framework, a RESTful APl web service approach for development will also
be researched and implemented into the web application. A brief background on REST and RESTful
services is provided.

The Representational State Transfer (REST) is an architecture style which defines a set of constraints
and properties based on, although not exclusive to, the HTTP protocol, which was first introduced by
Roy Fielding in 2000 [44]. Fielding et al. state that “REST is a coordinated set of architectural constraints
that attempts to minimize latency and network communication while at the same time maximizing the
independence and scalability of component implementations” [45]. Ziemar adds in his 2002 paper that
REST architecture is an abstraction of architectural elements within a distributed hyper media system
[46], that is to say it focuses on a systems resources over HTTP by numerous clients written in different
languages. REST has become the most popular architectural style, displacing SOAP and WSDL based
interfaces [47].

A RESTful approach to a web application will adhere to the REST architectural style by obeying the
constraint principles laid out by Fielding. These are briefly disclosed in the table below. More in-depth
discussion will be included in following literature review.

PRINCIPLE DESCRIPTION

Client - Server Separate user-interface from data storage.

Stateless Request from client to server must contain all necessary information.
Cacheable Data must be labelled cacheable or non-cacheable.

Uniform Interface | Applying software principle of generality to component interface.
Layered System Hierarchical layers constraining component behaviour.

Code on Demand @ Extended functionality by downloading and executing scripts or applets.
Table 3. Guiding Principles of RESTful Web Services [48].

RESTful web services have a key characteristic in that they explicitly use HTTP methods, GET, POST, PUT,
DELETE etc. to fetch data or execute queries from a web server, in turn establishing a one-to-one
mapping between CRUD (Create, Read, Update, Delete) operations and HTTP methods [47][49].
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A RESTful approach is simple and flexible, it is independent of platforms or languages, it allows for
components to be developed in different languages (PHP, Python, Java, C#, Node.js etc.), on different
servers, and it adapts to the type of syntax used. Japikse et al analogise a RESTful web service perfectly
by stating “it is essentially a the M\VC framework minus the “V” (view)” [50] that is understood in the
sense that responses from the server are given in JSON or XML format which is universally readable by
an array of devices, each with their own concept of a ‘view’. This allows for greater flexibility when
developing and testing new environments [51]. Another key advantage includes the separation of the
user interface from server data storage, this improves the interfaces portability and scalability of
project [52]. These features will be of use when considering the scope of the project for the NHS.

REST Web Service
Server

HTTP Request HTTP Response

Client

Figure 4. Restful Web Service [51]

When developing the web application there are many MVC frameworks available which allow for a
RESTful service layer to be implemented; ASP.NET Core, Laravel, Node.js, Ruby on Rails, Symphony are
just a few of many. Further research into frameworks available will be carried out before deciding on
the best option to develop the MIU web application.
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AIMS AND OBJECTIVES

The aim of the project is to design and develop a web application using an MVC framework with
RESTful web service approach which will computerise current paper documentation of minor injury
guidelines for Newport’s MIU in a clear, concise format considering the latest studies in user
interaction and experience for web front end design. If possible, the system will incorporate ‘physical
web’ technology utilising BLE (Bluetooth Low Energy) beacons around the unit.

To accomplish the propositioned aim, the following objectives will need to be realised;

i. Compare current MVC frameworks which support RESTful web services and conclude a
suitable choice to implement the web application.

ii. Analyse and evaluate current medical information and diagnostic systems and current
interaction design, user experience and presentation of data for medical purposes.

iii.  Write a system requirements specification for the proposed web application including a
MoSCow analysis of the specified requirements.

iv.  To design, develop and construct the web application using the chosen MVC framework.

v.  To scrutinise and evaluate the completed system in the form of user feedback and reflect on
findings to recommend future improvements.
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RESEARCH METHODOLOGY

Research Philosophies

To conduct the conduct research correctly, the appropriate research philosophy must be selected.
Firstly, table 4 below identifies the objectivist and subjectivist philosophies. Where objectivism seeks to
research the truth of the world with observable and measurable facts, experienced by all social actors
and subjectivists research considers different opinions, including that of their own and different social
actors [53].

OBJECTIVIST SUBJECTIVIST

Quantitative Qualitive
Positivist Phenomenological
Scientific Humanistic

Experimentalist Interpretivist

Traditionalist Constructivist

Table 4. Objectivist and Subjectivist Philosophies [54]—[56]

In table 4 the two main research philosophies can be seen; positivist and phenomenological. Further
reading of Hussey et al has pointed to the use of an objective, positivist philosophy, as the projects
main aim is to develop a web (software) application. This has been decided taking into account
ontological, epistemological, axiological, rhetorical and methodological assumptions where the
positivist viewpoint best suits the project proposed, where, most notably, the epistemological
assumption from a positivist view is to observe and measure to produce results which are measurable
and credible, and the axiological assumption that research is carried out on facts not from
interpretations [56].

The alternative phenomenological philosophy is where research is conducted and examined taking in
to account individuals experiences and perceptions whilst considering the constructs of the social
world into account [57]. While the main philosophy will be positivist, when user testing, at the end of
the project, some phenomenological research in the form of a case study will be realised.

Research Approach

The approach taken to research can be done in two ways; Inductive or Deductive. In general, a positivist
philosophy will utilise a deductive approach given that the area of research has a wide range of
literature of which a hypothesis and theory can be tested, for example, the project may hypothesise
that the web application developed will adhere to interaction design and user experience standards
better than other systems in use, a research strategy can subsequently be designed to test the
hypothesis [53]. A mainly deductive approach to this project will be taken.

Page 10



The approach favoured by a phenomenological is inductive, where data will be collected and a theory
will be developed on the back of the analysed data taking into account an understanding of the
meanings of which humans attach to events, the researcher will also be a part of how the research is
carried out and research will morph as the research is carried out [53]. Although not the main
approach favoured by this project, the case study conducted upon completion of the project will be of
an inductive approach.

Research Strategies

Focus is now turned to each of the research strategies which will be chosen for the project, Yin [2003]
states that each of the strategies; experiment, survey, document analysis and case study can be used
for explanatory, descriptive or exploratory research [58]. As the project will use both qualitative and
guantitative methods of research in the form of a case study, document analysis and software
development respectively the type of research is classed as explanatory as soft data will be collected
upon completion, but statistics and hard data will be collected during research and testing.

Document Review

The first strategy employed, a document review, will be identifying the main theories in the fields of
user interaction and user experience coupled with research into model view controllers and RESTful
web services. Current research into medical systems which use an MVC framework will be looked at as
well as research into front-end design to present data to users of a system. From this research a system
will be designed, built and tested using practices and principles discovered. The project will then be
evaluated to discover if work carried out supports or contradicts what has been researched.

Case Study

An inductive, phenomenological case study will show where a mixed methodology to research is
evident in this project, where subjective evidence will be collected at the end of the project to fulfil aim
v. of the aims and objectives laid out on page 9, where user feedback will be analysed and evaluated to
recommend improvements to the system.

An experiment strategy was considered for this stage of the project as it would be possible to measure
the change in independent variables [53], for example; experiment whether the implemented system
actually made any change to medical diagnosis and missed symptoms by clinicians in the MIU, however
a cast study was chosen as research has already proven that a computerised system in a medical
setting such as an MIU does increase clinician accuracy in diagnosis and this project is focused on
delivering a system which is tailored around the users of which it is designed for.

The case study strategy is defined by Robson as “development of detailed, intensive knowledge about
a single ‘case’, or of a small number of related ‘cases’ [59] where the MIU will be the ‘case’ studied,
with different staff members being interviewed, surveyed and observed to obtain data from usability
tests on how they interact with the system. The qualitative and quantitative data collected will be used
to measure the staff’s satisfaction with the web application and implement improvements.
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One method will be to use the System Usability Scale (SUS) which is described as a “quick and dirty,
reliable tool for measuring usability” [60], it consists of 10 questions which will be presented to the
user in the form of a Likert scale, scores of 0-40 are then collated and calculated to give a score out of
100 where 68 and above is considered above average. This technique was originally pioneered by John
Brooke in 1986 to test systems of this nature [61].

Development Methodology

A software development strategy will be taken for the web application. Methodology surrounding
software development is vast with many different techniques including the Waterfall, Spiral and Agile
methods, however, it has been concluded that for meticulousness, the Structured Systems Analysis and
Design Method (SSADM) will be taken, which is a modified Waterfall methodology.

SSADM was developed for the UK government in the 1980’s and is the standard method used today for
government departments [62]. This methodology places an emphasis on the analysis and design stage
of the project for user needs [63], [64] which makes it a perfect match to the web application proposed
which requires an emphasis on usability.

In figure 5 a system development lifecycle is shown, of which the six main areas of the SSADM
methodology encapsulate. These are;

i. Feasibility
ii. Investigation of Current Environment
iii. Business Systems Options
iv.  Requirements Specification
v.  Technical Systems Options
Vi. Logical Design
vii. Physical Design

|l Initial Tdea \
-~ |.Feaslhlllt\r5tudr '|

| Review | N

I ~ System hﬁ

| Maintenance Dev_IEIopment | Systems Analysis |
Ty Life Cycle
| Implementation | | Specification |
| Testing | Systems Design |

N

|
Development

Figure 5. System Development Lifecycle [65]
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Feasibility - a study is carried out to discover whether the project is technically feasible in terms of
financial and social aspects. As client (NHS Wales) has requested the development of the system, this
section of the methodology will be omitted.

Investigation of Current Environment — stage at where detailed research into the current system is
carried out, however, as the current system is not computerised, detailed research will be carried out
on existing systems in the medical industry.

Business System Options — from research carried out in the preceding stage, a range of solutions to the
proposed web application will be analysed and one selected.

Requirements Specification — a full requirements specification, including a MoSCow analysis will be
developed to outline in detail the systems capabilities.

Technical Systems Options — this section will outline the researched MVC frameworks with one
framework being selected to continue implementation of system.

Logical Design — focuses on the user interaction requirements, updating the main methods of
experience and interaction, specifying what the system will do.

Physical Design — logical system specification is used to implement physical design and complete the
specification of the systems functions.

This methodology, although a difficult to implement, can produce well documented and accurate
information systems — which is what is required by the project. Although the developers favoured
methodology, the final methodology may include some aspects of the agile and time boxing methods,
this will be decided between the developer and the MIU contact, Clare McCarthy during their meeting.
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Analysis and Deliverables

The analysis of the finished web application will be carried out in three areas; analysis of the system
and user requirements, software testing and finally user testing.

Data collected during the research and development stage in regard to system and user requirements,
using the MoSCoW method will be revisited with comparisons drawn between the desired
requirements and the requirement which have been implemented to discover if the project has
achieved the aims laid out in this proposal.

Secondly, software testing will be carried out using a range of standardised methods including, black
box testing, white box testing and unit testing to ensure that the web application is fit for purpose and
up to the task of assisting medical professionals in the MIU.

Finally, with the aid of the case study into the system, user interaction and user experience will be
measured to see if, firstly, the correct MVC framework has been implemented and the use of a RESTful
service has been justified. Secondly, the front-end design will be scrutinised through the case study to
ensure that the research into these fields of study has been translated into a useable system for the
staff at the MIU.
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PROJECT MANAGEMENT

Risks Associated with Project

With a project of this scale for an organisation of the NHS’s nature, there are many risk factors
involved which may interfere with the project’s completion. In the following section of the
proposal, the risks will be identified along with a level of probability for each risk, the risks will then
be compiled into a risk evaluation matrix to visualise the risk to the project.

Identified Risks

R1. Underestimating the time required to build the web application.

R2. Incorrect balance of project aim and objectives with other modules of study throughout the
final year of the B.Sc. course.

R3. Selecting an MVC framework which is unsuitable, or which is written in a programming language
new to developer.

_ MODERATE SIGNIFICANT HIGH

R4. Unrealistic targets set during planning process resulting in aims and objectives not being met.

LOW MODERATE SIGNIFICANT HIGH

R5. User testing may prove difficult due to nature of the organisation, staff often very busy,
observations may mean observer in awkward positions.

LOW MODERATE SIGNIFICANT HIGH

R6. Input of data from MIU guidelines will be time costly.

LOW MODERATE SIGNIFICANT _
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R7. The requirements of the web application may change over the course of the project.

_ MODERATE SIGNIFICANT HIGH

R8. Communication between developer and MIU staff contact will be limited.

R9. lliness could affect developer’s time scale, and also affect communication between developer
and MIU as A&E will be busier.

LOW MODERATE SIGNIFICANT HIGH

R10. Change in Government or NHS guidelines may not allow system developed out of house by a
student to be implemented into a real world hospital.

_ MODERATE SIGNIFICANT HIGH

R11. Risk of ‘Gold Plating’ — adding unnecessary features which may please aesthetically but will set
back the project timescales.

_ MODERATE SIGNIFICANT HIGH

Risk Evaluation Matrix

SEVERITY
MODERATE | SIGNIFICANT

LOW

MODERATE

>
=
—
(an]
<<
(aa]
)
o
o

SIGNIFICANT

HIGH

Figure 6. Risk Evaluation Matrix for Risks Identified
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The risk evaluation matrix in figure 6 shows that the risks to the project mainly have a high
probability of happening with a mainly significant or high severity attached, with 3 risks over the
tolerance line - highlighting that delivering a project of this size and complexity with a small time
budget will prove very challenging. In order to minimise the risks, each one will now be evaluated in
an assessment table to provide methods which will aid in managing risk.

Risk Assessment Table

RISK PROBABILITY SEVERITY MANAGEMENT METHOD

Use project planning tools to schedule each process.
Use a MoSCow analysis to identify areas where

R1 Significant Significant . . . o
'gnitl 'enitl reduced functionality can be implemented if timescale
is stretched.
L N Realistic targets should be set and stuck to for the
R2 f f
Significant Significant project with other modules in mind.
L Conduct correct and thorough research to make the
R3 Low Significant .. . .
correct decision when deliberating over a framework.
R4 Moderate High Correct time management will ensure that all aims are
achieved.
Liai . . .
RS Moderate Moderate iaise with Clare McCarthy and discuss best times to

perform testing, incorporate this into the project plan.

Initial system will omit the full 195 page guidelines —
R6 High Low full data entry can be achieved if system is to be
implemented into the MIU.

Requirements must be agreed before project

R7 L Significant
ow ‘gnitican commences between developer and Ms McCarthy.
Ensure that upon first arranged meeting enough
inf ion i h h i fth
RS Significant Low information is gathered about the requirements of the

system in preparation for minimal contact between
parties.

Iliness is unavoidable, without a larger team there will
R9 Moderate Significant be no one to cover. Ensure that illness is factored in to
project planning timescale.

The project can still be completed, however

R10 L High
ow 's implementation into the MIU will not be possible.

Ensure that any extra work is done if the project has
R11 Low Low met all the timescale targets. Only then can extra
features be added.

Table 5. Management Methods for Identified Risks
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Ethical Issues

No ethical or legal issues have been identified at this stage of the project, had the project involved
patient records — which is in consideration for the future —then it would raise many ethical and
legal issues. As the project progresses it is expected to reveal more issues of this nature, where the
project will aim to adhere to the British Computer Society’s (BCS) and Institute of Electrical and
Electronic Engineers (IEEE) codes of conduct, these will be documented as and when discovered.

Project Resources

With any project it is important to identify the resources required for the task prior to commencing.
In the following section of this proposal the projects stakeholders and authorities will be identified
along with the physical resources which are required to meet the projects objective.

Authorities and Stakeholders
For this project, the following people have been identified as authorities and stakeholders.
Overall Project Authority & Stakeholder

Peter Davies — UWTSD student who has chosen to undertake the task of computerising the MIU’s
guidelines for his final year project. As project manager, control and overall responsibility for the
project will be his.

Contact: pdavies.079868 @student.uwtsd.ac.uk

Secondary Project Authorities and Stakeholders

Claire McCarthy — NHS Wales’ consultant nurse for emergency care at Newport’s Royal Gwent
hospital. The project has been commissioned by Ms McCarthy to aid her staff in diagnosis of
patients.

Contact: claire.mccarthy@wales.nhs.uk

Dr Nicola Whitehead — UWTSD lecturer who commissioned this project to students of UWTSD. Dr
Whitehead will be the authority on her areas of expertise surrounding this project; research and
development, interaction design and user experience.

Contact: nicola.whitehead@uwtsd.ac.uk

Dr Kemi Ademoye — UWTSD lecturer who has joined the project as joint supervisor to offer
guidance in her specialist field of application development for the web. Dr Ademoye will provide
support for all aspects of the backend development.

Contact: kemi.ademoye@utwsd.ac.uk
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Physical Project Resources
The following physical resources have been acknowledged to meet project aims and objectives.
Hardware Resources

Personal Computer and Laptop — much of the projects work will commence on student’s own time
which will require the use of a personal desktop computer for work at home and personal laptop for
work elsewhere.

University Computers & Labs — required for work which will be carried out at the university when
supervision and/or support is required from project authorities and lecturers.

Software Resources

Microsoft Visual Studio — offering an excellent platform for development, MS VS will aid in the front
and back end development, particularly if the chosen MVC framework is that of ASP.NET Core. If
another framework is preferred then additional software will be required, for example, should
Laravel be chosen, the dependency manager Composer will be needed.

Microsoft SQL Server — to build the initial database MS SQL Server will be required — if the database
first approach to the MVC development is taken.

Chrome Web Browser — the most comprehensive browser including tools for development which
will prove invaluable over the course of the project. Also required to conduct research into existing
work of this nature.

Diagram Tools — to illustrate work throughout applications like Microsoft’s Visio, Tableau or
Draw.io’s web application will be required for diagrams, for example; entity relationship diagrams.

Microsoft Project — project planning tool which will aid correct time management. This software
will be used in the project timeline section of this proposal.

Other Resources

Project Team — Peter Davies, Clare McCarthy, Dr Nicola White Head and Dr Kemi Ademoye make up
the team resource for the project.

USTWD Library — the new library at SA1 and the existing online library will assist in providing
research materials in the form of books, journals and articles.

Minor Injury Unit Guidelines — the guidelines provided by Ms McCarthy is the resource of
information to be computerised. This has been provided in Microsoft Word format.

System Usability Scale — the SUS will be required for collection of data upon completion and
implementation of the project. A guide is available at Useability.gov [60].

Newport MIU Staff — required for observation and interviews regarding the system for results
analysis and evaluation.
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Project Timeline

To assist in the correct planning of the project a Gantt chart has been built using Microsoft Project.

The project tasks have been broken down into five different sections; research, requirements &

specification, development and implementation, testing and analysis and evaluation. In these five

sections, each task is identified, in order, with timescale attached.

Resource
Task Name | Duration =« Start » Finish » Predecessow»  pames -

1 |4 Research 110 days Mon 04/06/18 Fri 02/11/18

2 Lierature Review 110 days Mon 04/06/18 Fri02/11/18

3 |4 Requirements & Specification 55 days Mon 08/10/18 Fri 21/12/18

4 Meeting with Clare McCarthy 1day TBC TBC Clare McCarthy
Identify Final Aims & Objectives 6 days Mon 08/10/18 Mon 15/10/18 Peter Davies

& Identify Final System 6 days Tue 16/10/18 Tue 23/10/18 5 Peter Davies
Requirements

7 Select Appropriate MVC 1 day Mon 05/11/18 Maon 05/11/18 1,5,6 Peter Davies
Framework

8 Identify Final 5 days Tue 06/11/18 Maon 12/11/18 1,5,6,7 Peter Davies
Legal/Ethical/Risk/Sustainability
Issues

9 Write up Final Methodology 29 days Tue 13/11/18 Fri21/12/18 Peter Davies

10 | 2 pevelopment & Implementation 43 days Mon 07/01/19 Wed 06/03/19 1

1 Evaluate Data to be Inputted to 6 days Mon 07/01/19 Maon 14/01/19 Peter Davies
System

12 Draw up ERD for System 6 days Tue 15/01/19 Tue 22/01/19 11 Peter Davies

13 Implement Designed Database 11 days Wed 23/01/19 Wed 06/02/19 12 Peter Davies
Structure into MVC Framework

14 | a Testing 12 days Thu 07/03/19 Fri 22/03/19 10

15 Perform Software Tests (Black & 6 days Thu 07/03/19 Thu 14/03/19 Peter Davies
White Box / Unit)

16 User Testing - Observations 1 day Fri 15/03/19 Fri 15/03/19 15 MIU Staff

17 User Testing - System Usability 1 day Fri 15/03/19 Fri 15/03/19 15 MIU Staff
Survey

18 | a4 Analysis & Evaluation 15 days Mon 25/03/19 Fri 12/04/19 14

19 Analysis of Results 6 days Mon 25/03/19 Mon 01/04/19 Peter Davies

20 Evaluate Project 7 days Tue 02/04/19 Wed 10/04/19 Peter Davies
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0 Fe=mmea e - Type ~ Material - |nitjals T Group < Max. « | Std. » | Owvt. * (Cost/Use ™ Accrue = Base

1 Peter Davies Work P 100%  £0.00/hr  £0.00/hr £0.00 Prorated Standard
2 | ¢ MIU Staff Work M 100%  £0.00/hr  £0.00/hr £0.00 Prorated Standard
3 Clare McCarthy Work C 100%  £0.00/hr  £0.00/hr £0.00 Prorated Standard
4 Home PC & Laptop Material H £0.00 £0.00 Prorated
5 Univeristy Computers Material u £0.00 £0.00 Prorated
6 SQL Server Material s £0.00 £0.00 Prorated
7 MS Visual Studio Material M £0.00 £0.00 Prorated
8 Chrome Web Browser Material c £0.00 £0.00 Prorated
9 Diagram Tools Material D £0.00 £0.00 Prorated
10 MS Project Material M £0.00 £0.00 Prorated
1 Library Material L £0.00 £0.00 Prorated
12 System Usability Scale  Material s £0.00 £0.00 Prorated
13 MIU Guidelines Material ] £0.00 £0.00 Prorated
14 Document Analysis Cost D Prorated

Figure 9. Resources Required for Project

It is important to stress that although every effort will be made to adhere to the proposed project
plan, there will be instances where this will not be possible. As with every project, the unexpected
can and will happen, which in turn will adjust the timescales given in the project plan. However,
with determination, the project will see the finish line.
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