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Abstract 

The aim of this project was to develop a mobile application which could be used by school 

teachers to simplify the process of planning an off-site school visit.  Every time a teacher 

takes a class out of school grounds, whether for a visit to a local park or a residential trip 

overseas, there must be documentation in place to show that the risks associated with the trip 

have been properly evaluated and that reasonable control measures are in place to ensure the 

safety of the children.  Furthermore, there is a growing body of evidence which suggests that 

opportunities to learn outside of the classroom have wide ranging benefits to children’s edu-

cation, health and well-being.  As a result, outdoor learning is being actively encouraged in 

the curriculum in Scotland and the rest of the UK.  Uncertainty around the guidelines for 

planning off-site visits and the paperwork involved have been identified as barriers to getting 

children outside for school lessons and this is the problem the project aims to tackle. 

The main objective of the project was to build a solution that would make the process 

more accessible to teachers.  The best practice guidelines for planning off-site visits are cur-

rently available in a 55-page document and it was hoped that by producing an app based on 

the document, the information could be made more approachable and interactive.  In order to 

be accessible, the app needed to be available on both iOS and Android; it needed to use the 

best practice guidelines as its content and it needed to save the users time by helping them to 

complete the forms needed to plan a trip.  It was decided to make local visits the focus for 

the application as these are the most common types of visits planned in schools. 

Firstly, a cross-platform framework was selected for the development of the app, in order 

to satisfy the criteria that it should be developed for both iOS and Android.  Secondly per-

mission was gained from the Scottish Advisory Panel for Outdoor Education to use their 

materials in the app.  Then the features of the app were developed incrementally under the 

guidance of an outdoor learning instructor with expertise in this field. 

The result of the project is a cross-platform mobile application with features including 

step by step guides to take the user through the process of planning a trip; example forms to 

demonstrate how the paperwork should be completed and functionality to complete these 

forms within the app, then email them out to an address supplied by the user.  The app is a 

self-contained application which works offline, with client-side form processing to produce 

the PDF documents.  Feedback from teachers who have tested the app has been very positive 

and the Scottish Advisory Panel for Outdoor Education has shown an interest in taking the 

app on and are seeking funding to develop the project further. 
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1 Introduction 

This chapter gives a brief overview of the project, providing context, the scope of the project 

and the key achievements. 

1.1 Background and Context 

The idea for this project was proposed by an Outdoor Learning Instructor for West Lothian 

Council.  Whilst working on a project to raise attainment of primary school children through 

outdoor learning, he found that the main barrier to getting children outside for school activities 

is uncertainty around the complex set of guidelines given to teachers regarding safe practice 

for off-site visits.  Based on his knowledge of the guidelines, and understanding in this area, he 

proposed an app which would provide the relevant information in a simplified format given 

the requirements input by the user. 

There is a substantial and growing body of evidence supporting the positive impact of out-

door learning on children[9][10][11].  These benefits include improvements to social 

development, health and educational attainment and in recent years projects such as the Natu-

ral Connections Project in England[9] or the Outdoor Connections programme in Scotland 

have been set up to look at these benefits and more importantly how to improve access to out-

door learning for all children.  The benefits of outdoor learning have been recognised by the 

government in Scotland and in 2010 they published a report entitled Curriculum for Excel-

lence through Outdoor Learning as guidance for schools regarding the benefits of outdoor 

learning and how to embed it in the curriculum[12].  It should be noted that “outdoor learning” 

encompasses a range of activities from residential trips, adventure activities and fieldwork to 

simply taking lessons out to the local environment such as woodland, parks and even the local 

urban environment.  Attainment in subjects across the curriculum has been shown to benefit 

from being taught outdoors, if properly planned and implemented (Nicol et al, 2007 [11]). 

While the benefits of Outdoor Learning are widely accepted, ensuring the safety of children 

in the process is paramount.  In 1993 a canoeing tragedy resulted in the death of four teenagers 

on a school trip to Lyme Bay in England.  Following this event, legislation came into force 

regulating all adventure activity centres working with children in the UK and groups were set 

up to oversee these kinds of activities.  One side-effect of the increased regulations and the 

reaction to the tragedy was that some schools became averse to taking children on any kind of 

trip and so barriers to outdoor learning were formed (Grant, 2013 [13]).  It is in this climate 

that the Scottish Advisory Panel for Outdoor Education (SAPOE) operates.  The panel consists 

of representatives from local authorities throughout Scotland and aims to support the use of 



- 2 - 

outdoor learning as part of the curriculum in Scotland and to promote good practice in the 

planning and implementation of offsite visits[14].  They also oversee “Going Out There” the 

Scottish Government’s framework for safe practice in offsite visits.  It is this material which 

this project seeks to clarify, by making it available to teachers in the form of an app which will 

take them through the process of planning an off-site visit. 

1.2 Scope and Objectives 

The primary objectives of this project were as follows: 

• To develop an app for teachers to simplify the process of planning a local off-site 

class visit. 

• Use the guidelines available from the Scottish Advisory Panel for Outdoor Educa-

tion in the “Going Out There” document. 

• Develop the app for Android and iOS. 

• Include functionality that will generate the completed documentation. 

• Produce an app which is user-friendly and intuitive to use. 

• Keep the app self-contained, so that it works offline. 

Not included in the scope of the project were: 

• Considerations about other types of visit, such as Residential or Adventure activi-

ties. 

• Changing or amending the guidance provided. 

• Details of specific establishment or local authority guidelines. 

• Functionality relating to the visit approval process or any handling of forms after 

they have been completed by the app.  

1.3 Key Achievements 

The app delivered at the end of the project exceeded the client’s expectations and has been 

demonstrated to a representative of the Scottish Advisory Panel for Outdoor Education, with a 

view to taking the project further.  It has been successfully tested with teachers on both An-

droid devices and on an iPhone, to very positive feedback.  Implementation of client-side form 

processing and successfully accessing many of the native features of the device are among the 

top technical achievements of the project.  In addition, the app succeeded in being user friend-

ly and intuitive to use. 

http://www.cs.stir.ac.uk/~kjt/research/conformed.html
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Furthermore, the author of this project has succeeded in developing technical and profes-

sional skills which will form the basis of a career in IT.  These include becoming proficient in 

JavaScript, HTML and CSS, using a Command Line Interface, gaining an understanding of 

mobile devices running Android and iOS, the use of APIs in the form of PhoneGap plugins 

and experience of the software lifecycle and developing a product for a Client.  

 

1.4 Overview of Dissertation 

Chapter 1 provides an overview of the project, the context and motivations as well as the ob-

jectives and achievements of the project. 

Chapter 2 looks at existing solutions to similar problems and examines possible approaches to 

the project by comparing cross-platform frameworks and considering the Agile method. 

Chapter 3 explains how the requirements for the project were gathered and analysed through 

discussions with the client, leading to a set of Use Cases and Acceptance Criteria. 

Chapter 4 covers the design of the application based on the requirements set out in Chapter 3, 

examining design sketches that were made during the design process and consideration of oth-

er design decisions that were made. 

Chapter 5 looks at the implementation of the project with details of the architecture of the 

final product, a walk-through of its features and explanation of how this was achieved. 

Chapter 6 covers the testing that the application was put through, both functional and with 

end users and examines the feedback received from all relevant parties. 

Chapter 7 provides an evaluation of the product, recommendations for further work and a 

summary of the project. 

Chapter 8 is the references section. 
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2 State-of-The-Art 

This chapter examines the tools already available in this field, to ensure that the project is add-

ing something useful and to inform design decisions.  It also aims to give context to the project 

by considering the technologies available and established approaches to solving the problem. 

2.1 Existing Tools 

This project aims to develop an app to help teachers manage risks associated with school vis-

its.  As this is a limited field, we will consider both existing tools for general risk assessment 

and also other types of app used in schools which serve a similar purpose to this one. 

Existing risk assessment tools fall into two categories: simple, paper based checklists in-

cluding those available from the Health and Safety Executive (HSE) and SAPOE and 

sophisticated software packages for the management and tracking of risk related issues such as 

Riskassessor and EVOLVE. A thorough understanding of the strengths and limitations of these 

will provide insights for this project.  

2.1.1 Paper Checklists 

Paper based checklists are the main tool available from the advisory bodies for helping indi-

viduals identify and manage risks.  For example, the HSE provides a checklist for classroom 

safety, which can be used identify risks in the classroom[15].  And similar checklists are avail-

able for a variety of different work place environments.  Specifically, for off-site visits, 

SAPOE provides a toolkit on their website to supplement the guidance document.  The tools 

are in the form of example assessments, generic forms and flow charts to outline the steps in-

volved in planning a visit.  In addition, some local authorities also include their own versions 

of flow charts and checklists within their policy documentation (for example: “Mid Lothian 

Council Guidelines for Educational Visits”[16] ). 

The main benefit of these paper checklists and flow charts are that they are simple to use, 

cost-effective and freely available.  They may also help to clarify the guidance and save the 

user time compared to reading the entire guidance document.  On the other hand, they are fair-

ly generic in nature and not particularly interactive.  According to the client, the uptake of the 

SAPOE toolkit is low, which he speculated may be due to a lack of awareness.  

2.1.2 Riskassessor 

One app aimed specifically at managing health and safety in the work place is “Riskassessor”, 

a comprehensive risk assessment tool with cloud based storage of the resulting data. This is 
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available in the form of an online service and an app available in two formats - a paid version 

and a scaled down demo (Risk Assessor Lite).  The Lite version does not have access to all the 

features of the full version, however it shows the basic functionality without charge, therefore 

it was downloaded and tested for the purposes of this project. 

On installation, the app prompts the user to complete a setup step where they input their 

company details, the company logo and other settings such as the risk assessor’s name, job 

title and digital signature.  These details are used later to customise forms generated by the 

app.  Once setup is complete, there are a range of options such as completing a risk assess-

ment, producing a method statement and performing audits 

Figure 1. Screenshots from Riskassessor 

         

 

The risk assessment option takes the user through the steps of conducting the assessment, by 

prompting them to select options and enter details relating to the project.  Once all selections 

are complete the app generates a PDF of the assessment.  
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Figure 2. Screenshot of a PDF generated in Riskassessor 

 

 

In the full version of the app the user can save the PDF to the device, to the cloud or send it by 

email, however only the option to save to device is available in the Lite version.  Once saved, 

the assessments can be “edited” by taking the user back through the questions and allowing 

them to change their selections before generating a new PDF. 

User comments state that the app is simple and easy to use, good for sharing, managing and 

tracking assessments and many users said that it saved them time as it can be used by anyone 

and not just those trained in Health and Safety.  However, users did not like the fact that you 

have to pay for additional features such as emailing the documents, in fact complaints around 

the costs associated with the app were the most common grievance.  Some users reported 

technical issues, particularly around the app crashing; others did not like the fact that the 

Riskassessor logo is added to every document and that links to twitter and Facebook appear on 

several pages of the app; another user said they would like more guidance notes on the haz-

ards, risks and control measures.   

In the opinion of the author, the general look and feel of the app was professional, the op-

tions for the risk assessment were comprehensive and there was a library facility to add more 

custom options.  The app effectively handled considerations such as adding a company logo 

(by uploading a file or accessing the camera on the device) and adding the assessor’s signature 

(by opening a window on which the user could “write” the signature on the screen).  It also 

handles problematic issues, such as the layout of the information in the PDF when the assess-

ment goes over more than one page (by effectively having a header and footer on each page).  
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 The biggest weakness of the app was that there appear to be some bugs in the application, 

the Tutorial button takes the user to a video explaining how to use the app, but this caused the 

app to hang and then it was not possible to get back to the main application.  The app was also 

difficult to navigate, once the user begins a risk assessment it is difficult to exit without going 

all the way to the end or back to the start and it is mandatory for the user to complete some 

parts of the assessment (such as project details) and it is not possible to leave these items blank 

if they are not applicable.   

Overall, the risk assessment produced looked professional and this app would be well suit-

ed to a small or medium sized business that has a high requirement for health and safety 

measures but does not wish to invest in a bespoke risk assessment system.  The app appears to 

have successfully simplified the process of carrying out a risk assessment and in so doing, 

made it more accessible to staff by allowing non-specialists to carry out these tasks. The cloud 

and email features allow the information to be shared, tracked and managed effectively.  This 

app provides a good example of how the process of completing a risk assessment can be sim-

plified and still customised to an individual organisation’s needs. However, given that it is a 

professional application with associated costs, it was disappointing to find the technical issues 

had not been addressed. 

2.1.3 EVOLVE 

Probably the most relevant software to this project is a product called EVOLVE (Educational 

Visits Online Virtual Environment) owned by EduFOCUS.  According to their website [17] 

EVOLVE is a tool for planning and managing school visits and clubs and offers a whole suite 

of services to manage educational trips end-to-end. All the services are paperless and available 

online, from the completion, submission and storage of forms, to communication with parents 

and generation of reports at the end of the year.  As the software is aimed at schools and not 

the general public, it has not been possible to view it first hand or to find any user reviews for 

it.  However, the following information was obtained through the company’s promotional lit-

erature [18]: 

• It is a standalone web based product and does not require software to be installed on 

the school’s computers. 

• It is completely customisable to local authority or establishment guidelines and it can 

integrate with local systems (school or local authority) for visit approvals. 

• It includes facilities for searching, viewing, managing and analysing the data. 
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Figure 3. Screenshot of a customised EVOLVE log in page 

(Source: Lancashire County Council’s EVOLVE log in page [19]) 

It should be remembered that the information gathered is mostly promotional material and 

therefore an accurate and unbiased picture may not be possible.  However, based on what is 

available, EVOLVE appears to provide everything a school needs to manage trips and remove 

much of the uncertainty from planning an off-site visit, by both standardising the process and 

offering a service tailored to a given establishment.  If software such as this were used by eve-

ry local authority, it would be unlikely that this project would be able to add anything new. 

One obvious drawback of the system is the charges associated with it (a set-up fee and an-

nual subscription, although no exact prices are quoted on the website), which may be a barrier 

for some councils taking it up.  As the responsibility for the way trips are managed lies with 

local authorities, the service is only available in those areas where the local authority has im-

plemented EVOLVE as their system for handling off-site visits, or to independent schools who 

are not under local authority control.  According to a government website [20], there are a total 

of 32 local authorities in Scotland, of which only 11 are listed on the eduFOCUS website as 

EVOLVE customers.   

In conclusion, EVOLVE appears to be a very good solution for the management of all as-

pects of school visits, where it is available.  However, as availability is dependent on the local 

authority, there leaves a significant market for a solution which any teacher can access, regard-

less of their establishment or local authority. 
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2.1.4 Curriculum for Excellence App 

Looking at other types of application designed to support teaching staff, a significant category 

is applications for managing communication between school and home, such as “Parentmail” 

[21], or “ClassDojo” [22].  These types of application tend to be adopted at an establishment 

wide level for staff to use.  Beyond these, teachers are free to choose from the many apps 

available to support specific subjects in their classroom, or for planning and managing their 

lessons.   

One example of such an application is the Curriculum for Excellence app, which was cited 

by the client at the start of the project as an example of what they were looking for.  The app is 

available on both Android and iOS and was developed using the PhoneGap cross-platform 

framework (pers. comm.).  The app was developed by a teacher with the aim of providing a 

quick reference guide for the Experiences and Outcomes found in the Curriculum for Excel-

lence document, based on his own experience of difficulties accessing the materials in 

meetings.  According to the developer’s website [23], the content of the app is taken directly 

from the Education Scotland website and does not alter the wording, it just aims to provide 

this information in a portable and easily navigable format. The app has 8 User ratings on 

Google Play and the users have commented that it is straightforward, easy to use and thought-

fully laid out, however the fact that there are so few reviews suggests that the uptake of the 

app may not be very high. 

Figure 4. Screenshots from the Curriculum for Excellence app 

     

Tabbed options allow the user to navigate to the Curriculum for Excellence “Experiences and Out-

comes” which are used in lesson planning and report writing. 
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In the author’s opinion, the app does what it set out to do, in that it is very straightforward to 

navigate and there are clear advantages to having a large document like this on your phone 

rather than in a bulky document, especially if you need to refer to it often.  The Curriculum for 

Excellence particularly lends itself to being set out in this way as the Experiences and Out-

comes are usually brief statements rather than lengthy explanations.  The visual layout and 

design is simple, but consistent throughout and on both Android and iOS there are no obvious 

bugs or technical issues.  This app lacks the features and functionality of more complicated 

apps like Riskassessor, but its clean design and reliability are its selling points.  

2.1.5 Summary of Existing Tools 

Figure 5. Table comparing the tools available in the field 

Product Name Format Advantages Disadvantages Cost 

HSE checklist Paper Easily accessible 

Cost effective 

Generic and basic Free 

SAPOE toolkit Paper Easily accessible 

Cost effective 

Generic and basic Free 

Riskassessor App Easy to use 

Customisable 

Simplifies the process 

Saves time 

Expensive 

Technical issues 

Too much branding 

£59.99 + 

Subscription 

fees 

EVOLVE Online End-to-end service 

Fully customisable 

Hosted remotely 

Availability is          

dependent on local 

authority 

Annual    

subscription 

Curriculum for 

Excellence app 

App Straightforward 

Well laid out 

Reliable 

Limited functionality £1.99 

 

On the basis of the research outlined above, there is nothing currently available which does 

specifically what this project aims to achieve.  To be useful, the app will need to go further 

than the paper based flow charts already available but it should not be so complicated that it 

incurs the costs associated with the bigger and more sophisticated systems. It should be 
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straightforward to use and save the users time and where possible the app should be customis-

able to individual user’s requirements.  Furthermore, it is important that any features it offers 

work well and user experience should be considered for every design decision.   

2.2 App Development and Cross Platform Frameworks 

For a number of years, the market for mobile applications has been growing and developing.  

According to Gartner [24], global sales of smart phones are still rising so the trend is likely to 

continue for the foreseeable future.  It is not surprising then, that a number of different ap-

proaches to app development have emerged.  One factor driving this is that initially there were 

multiple mobile device platforms, each with its own SDK, programming language and distri-

bution methods (Ohrt & Turau [25]), although Android and iOS currently dominate the 

market, this still means that to reach the majority of consumers developers must develop their 

app for at least two completely independent platforms.  As a result, there are strong business 

pressures which make cross-platform app development an attractive proposition.   

Although many approaches to app development exist, the options most relevant to this pro-

ject are native, cross-platform native and hybrid web apps. A summary of the advantages and 

disadvantages of each will be considered here:  

Figure 6. Table comparing approaches to mobile app development 

 Native Cross platform Native Hybrid web app 

Programming 

language 

iOS: Swift / Objective C 

Android: Java 

Varies by framework JavaScript, HTML, CSS 

Advantages Fast, reliable, responsive 

apps.   

Native user interface. 

Access the full function-

ality of the device 

Significant code reuse. 

Close to look and feel 

of a native app 

Test environments 

available with some 

frameworks  

Access to some native 

features 

Easier to learn 

Save time and money 

Best suited for prototyp-

ing. 

Disadvantages Separate codebase for 

each platform 

Takes twice as long, or 

requires more developers. 

Expensive 

Steep learning curve 

for some frameworks 

May still need to use 

some native code 

Often inferior perfor-

mance to Native apps 

Less professional user 

interface 
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 Native Cross platform Native Hybrid web app 

Examples Native iOS app 

Native Android app 

Xamarin 

Titanium 

PhoneGap 

Canvas 

(Note this table contains information from “Native, Web or Hybrid Apps? What's the Differ-

ence?” [26]) 

Developers are faced with a choice, developing an app natively for each platform is widely 

agreed to produce the best results in terms of user experience, but it is time consuming and 

expensive on resources, which is a significant drawback in a fast-changing market.  Cross-

platform apps are quicker and more cost effective to develop and produce a consistent appear-

ance across platforms, however this comes at the cost of design, reliability and user 

experience.  One of the primary aims of this project was to develop an app that would be 

available to both Android and iPhone users, so it was essential that a cross-platform frame-

work be used as time constraints did not allow for two native apps to be developed 

independently. 

As the benefits of being able to develop once are so high, there are many tools available for 

cross platform development.  For the purposes of this project, research was focussed on the 

most established options, in the hope that these would be more reliable and better supported 

than the newer and less well tested alternatives. 
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2.2.1 Microsoft Xamarin 

Figure 7. Visual Studio IDE with sample Xamarin app 

(Source: Xamarin website [27]) 

Xamarin aims to produce apps with a look and feel close to native 

 

According to their literature, Xamarin offers a comprehensive package, for developing native 

apps for the main platforms iOS, Android, Mac and Windows using C# as the programming 

language.  The “Test Cloud” feature provides automated testing for over 2000 devices and 

technical support is available.  Xamarin apps are developed in the Visual Studio IDE.  Win-

dows apps can be built in Visual Studio directly using C# code but without using any 

additional Xamarin tools.  However, Xamarin is required to compile the code into an iOS na-

tive app or an integrated .NET application for Android. The business level licence is expensive 

but Xamarin is included free with Visual Studio for individual developers and open source 

projects [31].  The main disadvantage of Xamarin is that the learning curve is steep if you do 

not have prior experience of C#, the platform APIs and the Xamarin tool chain.   

The following strengths and weaknesses are based on analysis of user reviews on the G2 

Crowd website [28]. 
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Positive points: 

• The fact that you can develop on Windows using Visual Studio which is a popular and 

easy to use IDE. 

• Good debugging tools available.   

• Xamarin is well supported with tutorials and for anyone with experience of C# it is 

quick and easy to learn. 

Negative points: 

• Visual Studio takes up a lot of memory (approximately 7Gb) and the apps themselves 

are often large as they include a lot of libraries;  

• Development requires knowledge of the structure of native apps and you cannot ac-

cess every native feature;  

• The developer needs access to a Mac in order to compile the application for iOS 

• There are constraints on the free tier of Xamarin which make it necessary for many 

developers to upgrade to the paid version in order to get access to the features they 

need. 

2.2.2 PhoneGap 

Figure 8. Sample PhoneGap application 

 

(Source: PhoneGap website [32]) 

The use of buttons, widgets and forms are common features of PhoneGap applications due 

to the use of UI libraries to style HTML content. 
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PhoneGap is a product owned by Adobe, and “Cordova” is the open-source engine which pro-

vides the core API mapping JavaScript to native code (Ionic Blog[42]).  Cordova exists as a 

separate entity from PhoneGap for licencing purposes and Adobe offers additional tools that 

tie into other Adobe services under the PhoneGap brand.  Therefore, it is possible to use either 

PhoneGap or Cordova tools to develop the app and the process and results are very similar but 

research here has focussed on PhoneGap due to the additional features available. 

Apps are coded in JavaScript, HTML and CSS and then run in a web view wrapped in na-

tive code. Native features can be accessed through plugins which allow communication with 

native APIs through JavaScript.  It is possible to use JavaScript libraries, such as UI libraries, 

to improve the design.  The main benefits of PhoneGap are the speed and low cost of devel-

opment, but as with all hybrid web apps, it is not suited to large or complicated applications 

and user experience is often inferior to other options, which developers need keep in mind 

when making design decisions.  Again, based on analysis of user reviews from G2 Crowd 

[29], PhoneGap has the following strengths and weaknesses: 

Positive points: 

• PhoneGap is a good option for getting up and running quickly.  

• The documentation and community support are good and there are plenty of supple-

mentary plugins developed by the PhoneGap community.  

• The option to build in the cloud means developers can avoid using native SDKs and 

the associated costs and effort associated with maintaining these.  

• The desktop version of PhoneGap is useful for developers who are not familiar with a 

command line interface.  

• It uses standardised web APIs and it is possible to start development for iOS without 

access to a Mac.   

Negative points:  

• There are too many options (PhoneGap or Cordova, Build in the cloud, Desktop ver-

sion, command line interface), which can lead to confusion and they are not all 

interchangeable.  

• The option to build in the cloud is only available for Android, iOS and windows and 

not for niche platforms.  

• Extending native functionality is not easy and you cannot make changes to native code 

if you are using the cloud option as everything is handled remotely. 
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• It is not as robust as other frameworks and it is not suited to apps which require a lot 

of graphics. 

2.2.3 Titanium 

Figure 9. Appcelerator IDE with sample Titanium app 

(Source: Appcelerator website [33]) 

Titanium combines HTML content with native UI objects to give a more native look and feel 

than HTML on its own. 

Owned by Appcelerator, Titanium uses JavaScript HTML and CSS to deliver native apps.  

As with the other options, Titanium offers access to the device’s native features and 60 – 90% 

code reuse. It works by compiling native objects into native code and running business logic in 

JavaScript at runtime.  According to Appcelerator’s own blog [34], this approach gives the app 

a native look and feel but requires more adaptations as some native features will be available 

on one platform but not the other.  The IDE includes a drag and drop palette for visually de-

signing the app and there are also comprehensive analysis tools available with the professional 

bundle.  The basic package is available free to individual developers.  The advantage of Tita-

nium is that the developer has better access to native features, whilst coding in JavaScript and 

HTML, however like PhoneGap it is not well suited to large or complicated apps.  Unlike 

PhoneGap, a good level of familiarity with the mobile environments is necessary and although 

code can be reused, developers are required to design, develop and test for each platform sepa-

rately.  Based on G2 Crowd user reviews [30], the following strengths and weaknesses were 

identified: 
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Positive points: 

• Appcelerator Studio is a good IDE with a simple to use interface, which is easy to in-

stall, learn and get started with.  

• They like the fact that Titanium makes use of native elements on the device.  

• The tool is evolving with improvements in each new release.  

• It is well suited for mock-ups, proof of concept and simple applications.   

Negative points: 

• Technical issues such as memory leakage problems which need to be dealt with manu-

ally and missing features which should be part of the main toolkit.  

• Limited technical support, in particular community support appears to be diminishing. 

• Developers need to use the native SDKs therefore there are issues around updating 

code when moving to a new version of the SDK. 

• It is not possible to use UI libraries to enhance the appearance of the app. 

2.2.4 Summary of Cross Platform Frameworks 

Framework Advantages Disadvantages 

Xamarin Powerful tool with extensive 

features 

C# is a common programming 

language 

Visual Studio is a popular IDE 

Not well suited to beginners 

Limited functionality available in the 

free tool 

PhoneGap Fast development time 

No need to install lots of soft-

ware or native SDKs 

Good documentation and sup-

port 

Less robust than other options 

Not suited to complex apps 

Titanium Simple to use 

Fast development time 

Technical issues 

Limited support 
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In summary, no single framework has yet cornered the market of cross platform development.  

Each tool has its strengths and weaknesses and each is suited to different types of project, de-

pending on the skills of the developer and the goals of the project.  In the opinion of the 

author, Xamarin looks like a professional quality tool which would be suited to a business en-

vironment where developers with the necessary skills could be employed to make the most of 

its features.  Titanium tries to offer the native advantages of Xamarin with the coding ad-

vantages of PhoneGap, but does not appear to do so very successfully, with a lower level of 

code reuse and users reporting technical issues.  Comments about the lack of support were also 

worrying.  PhoneGap does not offer as professional a product as Xamarin, however it does 

appear to have a good community base and to offer advantages of speed and ease of use which 

are well suited to a student project. 

2.3 The PhoneGap Toolkit 

Based on this research, the PhoneGap cross-platform framework was selected for the follow-

ing reasons: 

• It is a well-established framework, its strengths and weaknesses are well understood 

and there are tutorials, documentation, blogs and forums available to support it. 

• It does not require in depth knowledge of mobile environments and the learning curve 

is not too steep for anyone with experience of HTML and JavaScript.  This was a con-

sideration due to the timescale of the project. 

• It has APIs for accessing the device’s native functionalities, which opens possibilities 

for how the app can develop. 

• PhoneGap is open source and does not add additional charges for using its services.  

This was a consideration for the long-term maintenance and future of the app. 

• The Curriculum for Excellence app was developed using PhoneGap, which supported 

the case that the aims of this project would be achievable in PhoneGap.  

PhoneGap offers several different tools to build an app, at the start of the project, it was a case 

of trial and error to determine which option would be most suitable. 
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Figure 10. Summary of products available from PhoneGap 

Tool Description 

PhoneGap Build Upload the app files to the cloud Build service and the app is com-

piled there. 

Fast compilation time without needing to install and maintain native 

SDKs. 

Easy to share the app with collaborators and testers via the website. 

Cordova CLI Allows access to the Cordova functionality but not additional Phon-

eGap features. 

PhoneGap CLI According to PhoneGap literature “the most powerful and flexible 

way to use PhoneGap”.   

The CLI is written in Node.js (an open source framework for running 

JavaScript on a server), it can be used on any platform and gives the 

developer most control over their environment. 

Can be used in conjunction with PhoneGap Build or native SDKs to 

build the app. 

Desktop App The simpler alternative to the CLI, for users who prefer to use a GUI. 

Uses the same libraries as the CLI and allows the developer to create 

apps and serve them to connected devices via the Developer mobile 

app. 

Used in conjunction with the native SDK to build the app. 

Developer Mobile 

App 

Used in conjunction with the Desktop app, saves the developer time 

by allowing previews on a mobile device without the need for com-

piling, signing keys or installation of the app during the development 

stage.  

(Source: PhoneGap [39][40]) 

2.3.1 Selection of PhoneGap Build and the Command Line Interface 

The PhoneGap literature promotes the Desktop app as the quick and easy way to get up and 

running with PhoneGap, but the drawback of this approach is that it is necessary to install the 

SDKs for each platform you are targeting in order to actually build the app for deployment.  
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Also, the config.xml file it generates is not compatible with the alternative method, PhoneGap 

Build so once you commit to one method, the two options are not interchangeable.   

PhoneGap Build allows the user to upload the app files to the cloud and the app is built 

there, without the need to install and maintain the native SDKs.  The app files can then be 

downloaded on to any device from the website.  This was the approach used in this project as 

the author found the Build tool to be quick and easy to use.  Initially files were compressed 

and uploaded manually, but as the project progressed and the technical challenges increased, 

the PhoneGap CLI was installed to access the full range of features on offer.  The CLI can be 

used in conjunction with PhoneGap Build as well as native SDKs, so the introduction of the 

CLI after the project started was seamless and did not clash with any of the work already com-

pleted. 

2.4 The Agile Approach 

It was the intention from the outset that an Agile approach would be taken in this project.  Ag-

ile is an umbrella term covering a variety of methodologies each with subtly different 

practices, such as Scrum, Kanban, XP etc, but these all share some features in common and it 

is these common features which were adopted, rather than following a prescribed methodolo-

gy.  Given that this is an individual student project rather than a business setting it should be 

considered that Agile was the inspiration for the approach used rather than a strict application 

of it. 

Broadly speaking, Agile is lightweight, iterative and adaptable with a focus on Client/User 

input throughout the process. The development lifecycle is typically split up into phases or 

‘sprints’ with the focus on developing an increment by the end of each sprint.  These principles 

are suited to this project because they are designed for developing software quickly with a 

flexible approach to requirements. The textbook alternatives to Agile are the “heavy weight” 

approaches such the Waterfall model.  While these models help us understand the stages of the 

software lifecycle, their rigidity make them impractical in most real-life situations and there-

fore these alternatives will not be considered here. 

2.4.1 Incremental development 

Given that time was a critical consideration in the project, it was agreed that it would be better 

to get each increment of the app working well before moving on to the next, rather than having 

a broad scope that was poorly implemented.  Furthermore, at the first meeting with the client it 

became clear that the scope of the project was fairly open-ended, and therefore a flexible and 

adaptable approach would be necessary.  The initial project proposal split the development up 
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into four sprints, each of two weeks, with meetings planned at the beginning of each sprint.  

This schedule was broadly followed in the project, with additional meetings added where nec-

essary and additional time at the end for wrapping up the project. 

Figure 11. Diagram illustrating the Agile Method 

 

(Adapted from: “Agile Software Development Basics and fundamentals – CodeProject” [35]). 

2.4.2  Stakeholder Engagement 

Three major stakeholders in the project were identified from the outset.  These were Mike 

Harvey at the Low Port centre who acted as the Client; the project supervisor, who acted as the 

main technical stakeholder and teaching staff were identified as end users.  Each of these 

stakeholders were engaged at regular intervals throughout the duration of the project, to give 

feedback on work done and to agree next steps.  The views of these stakeholders were also 

sought at the end of the project to evaluate the success of the app. 

As the project developed it became apparent that SAPOE could also be seen as a stake-

holder in the project.  Although input from SAPOE was not pursued at regular intervals during 

the development stages, their permission was gained at the outset to use the materials from 

their website and e-mail contact was established with the Communications Manager to clarify 

any questions arising concerning the materials.  Furthermore, the final app was demonstrated 

to a member of the committee and a slot in their next meeting was also offered for us to pre-

sent to the panel. 
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3 Requirements Engineering 

This chapter looks at how the requirements for the project were gathered, interpreted and 

translated into a design for the application.  Understanding these requirements is a critical step 

in the software engineering process for ensuring the product meets the client’s expectations. 

The information gathered here provides a set of acceptance criteria against which the final 

product can be evaluated. 

3.1 User Requirements and Use Cases 

The User requirements were elicited in the form of discussions with the client and with the 

project supervisor.  Where possible the opinions of teaching staff were sought and these fed 

into the discussions.  In addition, the concrete materials that were used in the discussions were 

the Curriculum for Excellence App as a model example and the “Going Out There” toolkit as 

the basis for the content, so these both influenced the direction of the project.  The design pro-

cess was iterative, each stage building on the previous one, and once the client was happy with 

the work the next requirements were discussed.   

Sprint 1 

The initial requirements gathered to support a minimum viable product were outlined in the 

early meetings.  These were as follows: 

• The app should be available on both iOS and Android. 

• It should provide an easy to follow format for teaching staff to access the relevant 

guidance for planning an off-site school trip. 

• The content should be taken from the “Going Out There” documentation and credit 

given to SAPOE as the source of the information. 

•  It should be “simple, interactive and dynamic”, for example give tabbed options lead-

ing to the relevant information, as in the Curriculum for Excellence app. 

• Low maintenance in the long term. 

These points were refined to give three use cases for the initial design of the app, as illustrated 

in Figure 12. 
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Figure 12. Use Case 1: Initial Requirements 

 

Sprint 2 and 3: 

The requirements from Sprint 1 were implemented and demonstrated to the client.  The result-

ing discussions lead to the establishment of requirements for sprint 2.  These requirements 

turned out to be the most technically challenging and time consuming to achieve, therefore 

these were completed over the course of sprints 2 and 3, with meetings continuing over this 

time to review the work and refine ideas. 

• Include example forms to show how the documents should be filled out. 

• Focus to be on local visits rather than all visit types, therefore options should be avail-

able for “Routine and Expected Visits” and “Day Visits”. 

• Working title changed from “Going Out There” to “Get Local”. 

• Add more interactive features, for example functionality to complete, generate and 

print off the relevant forms. 

• The app should work off-line  

These points were used to construct four further use cases as detailed in Figure 13. 
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Figure 13. Use Case 2: Additional Requirements 

 

Sprint 4: 

The result of the work in sprints 2 and 3 gave the app all its essential functionality.  The final 

sprint added features to make the app more professional, polished and complete. 

• Add User Settings which can be customised. 

• Allow the User to add their own establishment’s logo to documentation. 

• Provide a way for saving, retrieving and deleting documents. 

These final points were used to define three final use cases as stated below. 

Figure 14. Use Case 3: Final Requirements 
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3.2 Non-Functional Requirements 

While the User Requirements mainly focussed on the functional requirements of the app, con-

sideration was also given to the look and feel of the app.  As highlighted in the review of 

existing tools in section 2.1, these factors make a big difference to user experience and ulti-

mately the success of a product.  The following factors were identified as important 

considerations: 

• Ease of use: the app should be easy to navigate and intuitive to use, without the 

need for additional instructions.   

• Responsiveness: there should be minimal delays when using the app.   

• Minimal user permissions:  Users should not have to give excessive permissions to 

install the app, this can be very off putting to the user and is unnecessary. 

• Appealing visual design: the visual design should be clean, consistent and nice to 

look at.   

 

3.3 Analysis of the Problem 

Each of the requirements outlined has implications for the design of the app.  As already dis-

cussed, a cross-platform framework was selected in order to satisfy the requirement that the 

app be available on iOS and Android.  Cross-platform frameworks come with their own limi-

tations, such as an inferior user interface and implications for User Experience.  Therefore, 

additional consideration needed to be given to minimising these problems. 

 

Figure 15. Analysis of the Requirements 

Requirement Design Implication 

Available on iOS and Android Use a cross-platform framework and a UI li-

brary to enhance the User Interface 

Provide the “Going Out There” material in an 

easy to follow format 

The materials provided in the “Going Out 

There” toolkit should be mapped to features in 

the app. 

“Simple, interactive and dynamic” Use GUI features to optimise how the infor-

mation is accessed and displayed. 
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Requirement Design Implication 

Include example forms Convert forms to a format that will display 

well on a mobile device and provide an appro-

priate method for displaying documents in this 

format. 

Low maintenance  Issues of updating and maintaining materials 

should be considered when making design de-

cisions. 

Where possible, avoid using tools that will in-

cur fees in the future. 

Complete, generate and print off forms Requires a user interface for input of the in-

formation. 

Will need a method for processing the infor-

mation and generating the documents. 

Requires a straightforward way to get the doc-

uments off the device. 

The app should work off-line All form processing should be performed using 

client-side technologies only and everything 

must be coded into the app. 

Add user settings that can be customised Will need a method for storing the settings 

within the device. 

Allow the User to add their own logo to forms Requires a straightforward way for the user to 

add a logo, for example uploading a file or tak-

ing a photograph. 

Provide a way for saving, retrieving and delet-

ing documents. 

Requires a location on the device with 

read/write access for storing and retrieving the 

forms. 

Will need a user interface for the User to ac-

cess the files. 

Ease of use The user interface should be logical and 

straightforward and the experience of the user 

should be considered in the design. 
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Requirement Design Implication 

Responsiveness This has implications for the size of the app, 

how links are handled between pages and how 

functions are designed.   

Minimal user permissions Do not include any unnecessary features that 

will require the user to give permissions at in-

stallation 

Appealing visual design Keep content to only what is necessary and 

apply themes and styles thoughtfully.  The ap-

pearance should enhance the experience of the 

app.  

 

3.4 Acceptance criteria 

The statement of acceptance criteria helps to ensure that the resulting product genuinely re-

flects what the client was looking for at the outset.  Based on the analysis above the following 

checklist of features will be used to assess the final product: 

1) The app is available on Android and iOS      

2) The user can view guides for planning a local visit    

3) The user can view examples of how the form should be filled out   

4) The user can complete the forms they require using the app   

5) The user can preview and access the forms once completed   

6) The user can customise the app with user settings    

7) The user can save and retrieve previous documents    
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4 Designing the Application 

The user requirements and their analysis fed directly into the design of the application.  This 

chapter focuses on the process of converting the requirements into a design for the app. 

4.1 Content  

As already stated, the material provided for the content of the app was the “Going Out There” 

document and associated toolkit and it was decided that the app should focus on visits to the 

local area as these are the most common types of visit planned by schools.  The following def-

initions are provided to clarify the nature of the material and the wording used: 

 

• Risk Assessment is the document detailing potential hazards associated with a trip 

and control measures in place to mitigate those risks.  The assessment should be car-

ried out for each venue prior to any visit. 

• Visit Plan is the document detailing the aims and objectives of the visit, how the visit 

will be carried out, and steps that have been taken to organise the visit.  It must give 

enough detail for the head of establishment to approve the visit. 

• Parental Consent Letter is a letter to parents giving details of the trip and asking for 

their consent for their child to participate.  It should be noted that most local authori-

ties have a system in place for handling parental consent. 

• Routine and Expected Visit is a visit to a local venue involving easily managed ac-

tivities.  These visits happen on a regular basis and are completed within normal 

school hours.  For example, a weekly trip to a swimming pool or the use of a local 

park. 

• Day Visit is a visit that requires additional planning and is a less frequent occurrence, 

such as an annual outing to a museum or a class trip to the theatre.   

• Flow Charts are part of the SAPOE tool kit to walk the user through the steps of 

planning a specific type of trip (i.e. a routine and expected or a day visit), as discussed 

in section 2.1.1 below. 

• Generic Forms are included in the tool kit in the form of a risk assessment, visit plan 

and parental consent letter without any details completed.  These can be viewed as a 

template. 
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• Example Forms are also part of the toolkit and provide the user with a worked exam-

ple of a specific risk assessment, visit plan and parental consent letter.  As a model of 

how these forms are intended to be completed. 

The flow charts, the generic forms and the example forms were mapped to features of the app.  

Note that as most local authorities have systems in place for gaining parental consent (for ex-

ample, in West Lothian a one-off form is sent out at the start of the school year to obtain 

parental consent for the duration of that year), it was decided that functionality to generate a 

parental consent letter would not be required in the app.  However, the example parental con-

sent letters are included in the app as guide, should a teacher need to send out additional 

information about a given trip. 

Below are examples of the forms, all available from the Going Out There website [1].  For 

each type of visit (Routine and Expected and Day Visit), the tool kit includes a flow chart, ge-

neric forms for risk assessment, visit plans and parental consent and example forms of each of 

these. 

Figure 16. Flow Chart for planning a Day Visit 

 

 

The flow chart gives each step in the process of planning a Day Visit with details of who 

should have responsibility for this step and when it should be carried out.  This information 

was a starting point for the app and was used as a basis for the Step by Step guides, in con-

junction with more detailed guidance from the main Going Out There document to clarify 

each step.  
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Figure 17. Worked example of a Routine and Expected Risk Assessment  

 

The example documents show how the forms should be filled in for a specific trip.  In this 

case, a risk assessment for a routine visit to a local park identifies potential hazards with 

walking to the venue, hazards at the venue and considerations about the weather.  It gives 

details of how these hazards are being controlled and plans for further actions.  The examples 

are designed to give teachers an idea of the details expected on the forms, if they are unsure.  
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Figure 18. Generic Visit Plan for “Routine Visits”  

 

 

The generic forms give the details of what type of information should be included on the 

forms, without giving specific details.  Although similar to the example forms they do not 

consider any details such as the location or the circumstances of the visit and just give general 

information about what should be included.  For example the staff/participant ratio is listed as 

“ratios agreed by staff team”.  Whereas on an example Visit Plan a literal ratio would be given 

such as 1:7. 

The design and content of the app drew heavily on the Toolkit forms.  Firstly, it was im-

portant that the information in the app was a true reflection of Going Out There, so as to give 

the user accurate advice and the format of the toolkit was also used to inspire the design.  Fig-

ure 19 illustrates how each of the tools was mapped to features of the app. 
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Figure 19. Mapping SAPOE tools to features of the app  

 

 

The Flow Charts were adapted into step-by-step guides (with additional text taken from the 

“Going Out There” document to clarify each step).  The Example forms were added to the 
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guides to clarify how the forms should be completed and the generic forms were used as the 

basis for completing a risk assessment or visit plan functionality of the app. 

4.2 Initial Designs 

Before programming started, preliminary discussions were expanded to designs on paper to 

give a visual idea of what the app should look like and how it should behave.  This was partic-

ularly useful when discussions were vague, as it helped to identify more specific details of the 

design.  As such, design sketches were mostly used at the start of the process and to conceptu-

alise new features of the app, rather than for expanding or refining existing features. 

Figure 20. Initial sketch of the app 

 

Figure 20 shows a sketch drawn up after the first design meeting with the client, where the 

client asked for a page with at least one option, which when selected would lead to more in-

formation about that option.  The sketch led to the mock-up of a user interface Figure 21, 

which was used to establish a shared understanding with the client before programming began. 
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Figure 21. A Mock-Up User Interface 

 

Based on these designs, the first iteration of the app was produced, consisting of a home page 

displaying options and linking to a second page with information taken from the SAPOE doc-

umentation. 

Sketching designs on paper was not only used to plan how the app should look but also for 

thinking about how functions of the app should be implemented.  When the functionality to 

complete a risk assessment was identified as a requirement, it was useful to explore the prob-

lem from different angles to ensure all considerations were taken into account.  These 

included: 

• A high-level overview of how the feature would work (Figure 22). 

• A design of the user interface for the user to input their requirements (Figure 23 

and Figure 24). 

• Consideration for how the user input would be handled (Figure 25). 
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Figure 22. Risk Assessment Design: Overview 

 

 

 

 

The design considers what steps are required to implement a form-filling feature of the app, to 

get the user’s input, convert it into a document and get the document off the user’s phone.   

1) A user interface is required 

2) Use JavaScript to process the user input 

3) Convert the input into a PDF format 

4) Access the phone’s email app 

5) Send the information by email 

Breaking the process down into steps allowed the author to consider what would be re-

quired to implement this and ideas for tools to use are included where appropriate, such as the 

use of HTML forms for the user input, use of jsPDF library to convert the document to PDF 

and the use of a plugin to access email on the device.  It also prompted questions detailed at 

the bottom of the page to be followed up later, such as the potential use of a drop list to enter 

the user input and consideration of how the app would behave offline. 

 

 



- 36 - 

Figure 23. Risk Assessment Design: User Interface 

 

 

 

 

 

The design for the user interface identifies the use of HTML forms to get the user’s input.  The 

use of forms seemed to be an obvious choice for this step as they are designed for collecting 

user input and they offer a choice of elements for that purpose.  The aim was for the user to 

enter the information quickly and easily and to minimise the amount of information that need-

ed to be typed, as mobile device screens are not suited to excessive typing. 

The risk assessment forms for a Day Visit and a Routine and Expected Visit are very simi-

lar, there are just more potential hazards and controls associated with a Day Visit.  For this 

reason, it was decided both types of risk assessment could be covered by the same form on the 

app.  Therefore, the first question in the feature prompts the user to select the visit type.  Radio 

buttons were chosen for this purpose as they ensure that one option alone is selected.  The visit 

location was designed as a text box since the location is very specific and not something that 

can be selected from a list.  The hazards are in the form of a list with check boxes so that as 
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many or as few of these as apply can be selected by the user.  The hazards (which are not listed 

in the diagram) were gathered from the SAPOE toolkit forms and there is an option on the di-

agram for the user to input extra hazards that are not listed, using text boxes.  Initially the 

author considered putting the hazards into a searchable list for the user to select from, but it 

was found that the hazards in the toolkit were fairly limited in number and a list with check 

boxes for selection was deemed a more suitable option. 

Finally, it was assumed that in the very least a button to reset and a button to continue to 

the next page should be available.  The “next” button is actually an HTML link styled to look 

like a button.  This styling was used to make the app more user friendly as a plain HTML link 

would not sit well with the look and feel of the app. 

Figure 24. Risk Assessment Design: User Interface continued 
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The sketches for page 2 and 3 of the app continue with the theme of check boxes and text box-

es to allow the user to input their information, with as little typing as possible.  They do not 

consider every detail of the design, but allowed the author to take a high-level overview of 

what would be required.  They were used to consider what kind of information the user might 

need to enter and how the user should input that information.  The designs identify: 

• A three-page architecture for the risk assessment form. 

• Use of radio buttons, check boxes, text boxes and buttons for user input. 

•  Some of the detail of the kind of information required, such as hazards and control 

measures. 

Figure 25. Risk Assessment Design: Handling the input 

 

 

 

 

Figure 25 considers how to approach the logic used to process the information from the forms.  

The author had prior experience using PHP to process form input but not using JavaScript for 

this purpose, so particular consideration was given to how this could be achieved.  In the inter-
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ests of an uncluttered and user-friendly interface, the aim was to design the forms such that 

only the control options for hazards selected on page 1 would be displayed on page 2 (i.e. the 

content displayed on page 2 would change dynamically based on the selections made on the 

first page), this functionality is considered on the first half of the page.  The second half con-

siders how to ensure the control options are paired with the appropriate hazard when 

displaying them on the resulting PDF. 

The functionality to complete a visit plan built on the design of the risk assessment feature 

and as such diagrams were deemed unnecessary for the development of this feature. 

4.3 Further features 

Further features that were identified in the requirements analysis include the ability to generate 

other relevant forms as well as the Risk Assessment, acknowledgement to SAPOE as the 

source of the materials, User Settings, the ability to add an establishment logo and the ability 

to save and retrieve documents.  Although no diagrams were produced to aid the design of 

these features, the decisions behind their design will be briefly discussed here. 

4.3.1 Generating Further Form Types 

When the form generating feature was first discussed with the client, priority was given to 

generating a risk assessment as this was deemed the most useful of the forms to generate from 

the end user’s point of view.  Once this functionality was working, the same approach was ap-

plied to the Visit Plans, with two main differences from the Risk Assessment.  Firstly, the two 

types of visit plan were considered too different to accommodate in a single form and second-

ly, all the information is entered into text boxes as the nature of the Visit Plan is more specific 

and not so amenable to selecting options from a list.  Therefore, two separate forms were de-

signed, one for Routine Visit Plans and one for Day Visit Plans.  Finally, the parental consent 

letters were considered but because of the way many local authorities handle parental consent 

(forms are issued to parents on an annual and not a visit by visit basis), it was decided that the 

functionality to generate a parental consent letter would be redundant in most circumstances 

and was not pursued. 

4.3.2 Acknowledging SAPOE 

The use of the SAPOE toolkit was granted at the outset of the project under the condition that 

adequate credit would be given in the app.  Aside from this understanding, there are further 

benefits to citing the source of the material – for the credibility of the app and in the interest of 

making the app more useful by providing a link to those materials.  Different approaches to 
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providing the acknowledgement were considered, such as a pop-up message at the start of the 

app, however it was felt that the best solution would be to include an “About” page which 

would summarise the information and provide a link to Going Out There.  It should be noted 

that this is the approach used in the Curriculum for Excellence app and the author felt that this 

was a neat approach to providing the user with more information in an unobtrusive way. 

4.3.3 User Settings 

User settings were proposed as a way to help save the user time by allowing them to enter in-

formation once, however only two pieces of information were identified as being suitable for 

this feature – the user’s name and the name of their establishment.  These are the only two fea-

tures that are entered into all types of form and that are likely to remain the same from one 

assessment to the next.  When the functionality to add a logo was also added as a requirement 

the logical place to access this was the user settings, with the theory that the user would set 

these up at the beginning and then forget about them.  In the Riskassessor app discussed in 

Section 2.1.2, the user is required to enter user settings before they can use the app, but this 

approach risks annoying the user and it was hoped that “User Settings” should be a sufficiently 

unambiguous title to allow the user to decide whether they wanted to use this feature or not. 

4.3.4 Saved Documents 

The design for saved documents posed a problem, which unfortunately was not solved by the 

end of the project.  By the time this feature was proposed, everything was already in place to 

save and retrieve documents from the device’s storage.  Therefore, it appeared to be a straight-

forward feature to implement.  The main issue was a design problem, in that a suitable user 

interface for viewing, retrieving and deleting documents, was not successfully implemented in 

time for testing to start, although given more time to research this, a suitable option most 

probably would have been possible.  This issue is discussed more fully in section 5.7 on Un-

solved Problems. 

Designing for PhoneGap 

The design was understandably influenced by the tools used to make the app.  The application 

is essentially a web app so the approach was more similar to designing a website than a native 

application.  For example, the content, appearance and navigation between the pages of the 

app were handled by HTML, CSS and jQuery Mobile.  This combination was used for all in-

terface requirements and made it possible to apply consistent styling throughout the app.  The 

downside of using these tools is that they limit the level of detail available to the developer.  

For example, only limited changes to the appearance (such as colour scheme, font and styling) 
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are available and it is not possible to design bespoke interface features.  Furthermore, the de-

veloper is relying on the browser to render the features as intended, which leads to differences 

in appearance from one device to another and issues if any of the features are not supported by 

a browser.  An example of these differences is the way the browsers handle text boxes.  In 

Chrome on an Android device, voice recognition is available for entering text but this is not 

offered automatically in Safari at present.  Another example is the way in which pop-up mes-

sages are displayed.  The upshot of this is that when designing the user -interface the 

developer has to appreciate that they can design things in a general way but the specific details 

are sometimes out of their hands. 

 

Figure 26. Diagram illustrating how the tools relate to design  

 

(Adapted from “PhoneGap explained visually” [41]) 
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5 Implementation 

This chapter examines how the app was implemented, which technologies were used, how the 

app works and explanation of the final product.  But first an explanation of how the app was 

developed for iOS and Android. 

5.1 Android vs iPhone Development 

The PhoneGap Build service packages the files into an app remotely and makes the files avail-

able for download as an ipa file for iOS or an APK file for Android.  The app can readily be 

downloaded on to multiple Android devices but due to Apple’s licensing, downloading onto 

iOS is more complicated. 

In order to put the app onto any iOS device the developer needs a signing key which is 

linked with the app in PhoneGap Build.  To generate this signing key, the developer first needs 

to set up a provisioning profile with Apple, which encompasses details of the specific devel-

oper, the specific target device and a Mac used in development.  Only with these details in 

place can the app be downloaded on to an iOS device and it must be the one specified in the 

provisioning profile. 

 

Figure 27. Diagram explaining the iOS provisioning profile 

(Source: Apple Developer Guide [44]) 

For convenience, the development of the app was conducted on the author’s personal Win-

dows laptop and as a result the initial stages of development were carried out on Windows and 

tested on Android devices.  By the end of sprint 3 it became more critical to test on iOS as 

well as Android, so a Mac was borrowed in order to create a provisioning profile and from that 
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point onward the app was developed and tested for both iOS and Android.  The devices avail-

able for developing and testing the app were a Fusion 5 phone running Android version 5.1 

(Lollipop), a Nexus tablet running Android version 5.0 and an iPhone SE running iOS 10.3.3. 

5.2 Application Architecture 

 

Figure 28. Diagram of the Application Architecture 

This diagram illustrates the pages of the app and how they relate to each other.  The Home  

 

The Home page at the top is the first page of the app which appears when the app is opened.  

From here there are buttons to navigate to: 

1) Step by step guides – the feature developed from the SAPOE flow charts 

2) Complete a Risk Assessment – the function for generating a risk assessment. 

3) Complete a Routine Visit – the function for generating a Routine Visit plan. 

4) Complete a Day Visit – the function for generating a Day Visit plan. 

5) User Settings – settings the user can specify such as the school logo. 

6) The About page – information about SAPOE and a link to the Going Out There web-

site. 

The next layer of the diagram illustrates where the user can navigate to from these pages.  

The dotted lines indicate that these features are handled outside of the app – in the case of the 

example forms, the PDFs are opened in an external PDF viewer, from which the user can re-

turn to the app.  In the case of the forms generated by the app, these can be opened in an 

external PDF viewer or emailed from the device and in the case of the link to Going Out 

There, the website is opened in an in-app browser (provided the device has internet access). 
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5.3 Walk Through 

5.4 Home Screen and Step by Step Guides. 

The Home screen is the first screen displayed to the user on 

opening the app.  From here the user selects from the options 

available to navigate to the function they require.  All other pages 

in the app link back to this page, its chief purpose is navigation 

around the app. 

 

 

 

 

 

Two Step by Step Guides are available, one for Routine Visits 

and one for Day Visits.  This screenshot shows how the guides 

are laid out.  The steps from the SAPOE flowchart have been 

styled as collapsible blocks which can be expanded to give more 

information taken from the Going Out There document.  This 

approach was used to keep the design as streamlined and unclut-

tered as possible.  Where appropriate there are links to example 

documents which are viewed in an external PDF viewer. 

 

 

 

Here is an example document displayed in the PDF viewer, the transition between the app and 

the PDF viewer is seamless, so the user may be unaware that 

they have left the app.  The display of example documents in this 

way was chosen because it allows the user to zoom in to the doc-

ument, which is essential to read the information on a small 

screen. 
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5.4.1 User Settings and About Screen 

 

The User Settings allow the user to set their name and the name 

of their school once and this information will be used to pre-

populate these fields in any forms completed using the app.   

 

 

 

 

 

 

 

Also under User Settings is the option to add a logo for display 

on all documents.  This function was added with the intention of 

making the forms more customisable and it was decided that the 

easiest way for the user to get the logo into the app would be to 

take a picture.  Uploading a file was also considered, but this 

would be more complicated for the user and also make it more 

difficult to control the dimensions and the format of the image.  

If no logo is added, the default behaviour is to generate forms 

without a logo. 

 

 

The About page was added to ensure adequate credit was given 

to the source of the information and to let the user know where 

they can get more information by including a link to the Going 

Out There website.  The wording of the About section was de-

veloped in consultation with SAPOE. 
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5.4.2 Completing a Risk Assessment 

 

The first page of the Risk Assessment asks the user to input details of the trip and select any 

hazards that apply, including the opportunity to enter their own risks.  Note both these screen-

shots are from the same page, which can be scrolled up and down on a small screen, the 

header and footer are fixed so that the user can access the navigation buttons contained in 

them at any point. 

      

The second page (left) asks the user to select details of control measures in place for each of 

the hazards selected on page 1, while the third page (right) gives the user the opportunity to 

add any further actions required.  The Submit button processes the information on the form 

and opens the document in the PDF viewer for the user to preview.  If any of the selections 



- 47 - 

need to be changed the user can exit the preview and go back and alter their selections before 

submitting a second time.  

Once the User is happy with the document they can press 

send and an email application on the phone will open with 

the document attached.  The user just needs to input the ad-

dress they wish to send the document to.  Once the user sends 

or cancels the email, they are returned to the app.  If the de-

vice does not have an internet connection at the time, the 

email remains in the outbox of the email application. 

 

 

 

 

 

Figure 29. Example Risk Assessment generated by the App 

The design of the form was based on the risk assessments provided in the toolkit, with similar 

layout and colour scheme applied.  
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5.4.3 Completing a Visit Plan 

 

The Routine Visit Plan and the Day Visit Plan functionality are handled using different forms 

because substantially more detail is required for a Day Visit Plan.  However, both forms look 

very similar and the design is based on the Risk Assessment form for consistency.  The main 

difference is that a Visit Plan requires more specific information and therefore text boxes are 

used for much of the user input.   

            

The relevant data type was set on the text box element and if supported by the browser fea-

tures like the clock (above left) are automatically implemented to help the user input the 
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information.  The date data type was not used for the input of the date, due to the many differ-

ent formats that can be applied to dates and for this reason it was decided to let the user input 

the date manually in their preferred format.  Once the form is completed the handling of the 

forms is exactly the same as the Risk Assessment.  The submit button triggers the processing 

of the information and results in a preview, the send button opens an email with the document 

attached and the reset button resets the text boxes back to empty. 

 

Figure 30. Routine Visit Plan generated by the app 

 

As with the Risk Assessment, the design of the Visit Plans was modelled on the forms provid-

ed in the SAPOE toolkit. 
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Figure 31. Day Visit Plan generated by the App 

 

This concludes the section demonstrating the walk through of the application.  The next sec-

tion examines how this was achieved and why each technology was selected. 

5.5 Implementing Key Functionality 

As previously discussed, the content of the app was written in HTML, with CSS, JavaScript 

and jQuery mobile used to enhance the way the user interacts with the information.   The more 

complicated features of the app, required the use of plugins to access native features of the 
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phone and external libraries to generate the PDFs in the browser.   Selecting the right technol-

ogies was time consuming, the more options available the longer it took to evaluate the 

options and the use of community developed technology was particularly challenging due to 

poor documentation and support. 

PhoneGap allows the use of plugin APIs to access native features of the device that would 

not otherwise be available to a web app.  These plugins are in the form of external files which 

can be added to the project via the command line.  A selection of standard Cordova Plugins are 

automatically included in the application folders when a new PhoneGap project is started, such 

as plugins for accessing the device orientation, geolocation and network information. It is up 

to the developer to remove any plugins they do not need. 

In addition to these, there are many community developed, open source plugins available 

via the Node Package Manager repository (NPM).  There is a great deal of variability in the 

quality of these plugins, level of documentation, and there is often no technical support for 

them, but they do allow developers to extend the features of their project far beyond the stand-

ard plugins alone and in a non-chargeable way. 

As JavaScript is the programming language of PhoneGap, a further way to extend the app 

is by using JavaScript libraries.  In particular, the use of UI libraries to enhance the appearance 

of the app seems to be standard practice, as the non-native appearance of PhoneGap applica-

tions is a recognised drawback.   

5.5.1 jQuery Mobile 

jQuery Mobile is a JavaScript library based on the well-established jQuery library, it was se-

lected for use in this project because: 

• It has good documentation, tutorials and community support.  

• It is commonly supported by browsers for enhancing pages to give a consistent look 

and feel, but is still configurable using CSS.  

• It is lightweight and modular so the developer only includes what they need.  

• It is possible to include custom themes using the jQuery theme roller.  

The basic features of the app, such as the content, visual appearance and layout were achieved 

using just HTML enhanced with CSS and jQuery mobile.  In particular these tools were used 

to give a consistent style throughout the app and provide user friendly navigation of the mate-

rial through buttons, icons and collapsible blocks.  The main aim was to provide a familiar 

looking interface that would be intuitive to use.  
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Figure 32. Diagram illustrating how jQuery mobile was applied 

 

 

The more complicated features of the app, required additional tools to implement them.  The 

next section examines how these features were achieved and the challenges faced. 

5.5.2 Access to native E-mail functionality 

As discussed in the requirements analysis, in order to offer the form-filling functionality there 

needed to be a straightforward method for getting the forms off the device.  In discussions 

with the project supervisor, it was agreed that e-mailing the forms from the device would be 

the best option, as e-mail is widely available on smart phones; users are familiar with it and it 

gives the user control over where the form is sent.  The implementation of this functionality 

was prioritised over the functionality to generate the documents, because it was identified as 

being potentially quite challenging. 

There is no standard Cordova plugin for e-mail access, but there are open source communi-

ty developed options available.  These are maintained and documented on GitHub, which 

makes the code for the plugins available for other developers to branch and develop their own 

version, with the result that for most plugins there are multiple options available.  The main 

requirement when selecting an e-mail plugin was that it should open an email on the user’s 
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device, an attachment could be added in the form of a PDF and the email would successfully 

send. 

A trial and error approach was applied to this and to other plugins in this project, until a so-

lution that worked was found.  Adding the first plugin was a steep learning curve and took 

approximately 10 days to implement.  The main issues were: 

• The quality of the documentation available – some documentation was ambiguous or 

incomplete and forum advice was often contradictory. 

• Technical issues with the plugins – as they are community developed, they are less 

rigorously tested and robust than professional products. 

• Level of experience – it was difficult to tell when the problem was associated with the 

plugin or when it was caused by a mistake made by the author.  In many cases it 

turned out to be a combination of factors. 

• Lack of useful debug information to point to what was causing the problem. 

The problem was eventually solved using a newer fork of the email composer plugin which 

had been updated to deal with Android issues arising in the previous version.  In addition, the 

plugin was added via the CLI, as some of the issues may have been caused by adding the 

plugins incorrectly.  The process of working through the problem, although frustrating did 

provide important lessons which were applied to future difficulties, such as the value of perse-

verance and different ways to approach and break down the problem. 

5.5.3 Viewing PDFs 

Viewing PDFs was identified as a requirement in order for the user to view example forms.  

Other options were briefly considered, such as displaying the original word documents or con-

verting to HTML format, but neither of these worked in practice.  The main advantage of 

using a PDF viewer is that the format remains consistent and is not dependent on the browser 

and most importantly, the user is able to pinch and zoom.  Zoom in capability is disabled in 

PhoneGap apps and it was vital that the user could zoom in on example material in order to 

read the detail.  Several options were identified for viewing a PDF: 

• Safari includes PDF viewer functionality in iOS, however pinch and zoom is automat-

ically disabled and there is no such option on Android. 

• Google document viewer allows you to view PDFs online, however this approach did 

not satisfy the requirement that the app should be self-contained as it requires access 

to the internet.  Additionally, the presentation of the documents was inferior to other 

PDF viewers. 
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• Six community plugins were identified which allow the app to access any PDF viewer 

installed on the device and each one was trialled.  There were technical issues, with 

some of them causing the build to fail, therefore these were discounted.  Efforts were 

concentrated on the two options which showed the most promise: Cordova-plugins-

document-viewer and Cordova-plugins-open. 

The document-viewer option worked as hoped, however it required the user to download a 

specific PDF viewer (Sitewaerts pdf viewer) and redirects the user to the app store if they do 

not have it installed.  This was not considered as an acceptable option, as most users would not 

want to install this PDF viewer in order to use the app, so this option was also discounted. 

Cordova-plugins-open was eventually implemented as the PDF viewer, however it took 

additional programming to make it work.  Initially, the PDF viewer attempted to open the doc-

ument but failed.  After extensive research, it was discovered that an issue around access rights 

in newer versions of Android was preventing the plugin from accessing documents in the asset 

folder of the app.  A work-around was implemented by using the Cordova file transfer plugin 

to move the files to an external directory of the app after it loads, where they can be accessed 

by the PDF reader. 

This approach to the problem paid off later in the project when the requirement to generate 

documents was added.  These needed to be saved in an external directory with read/write ac-

cess, so the knowledge of the file systems of Android and iOS were applied here.  

5.5.4 Generating PDFs 

Functionality to generate PDFs was required for the form filling capability.  One possibility 

was to take the information entered by the user, process it remotely on a server and return the 

resulting document.  As discussed, one of the aims of the project was for the app to be self-

contained, so the use of a remote server was not pursued.   

The processing of the information provided by the user was all possible using JavaScript.  

For each form, the submit button calls a function to process the user input for that form type.  

In the case of the Risk Assessment, the function loops through the selections made by the user 

using document.getElementById for each form element and stores the information in a varia-

ble, or in the case of the Hazards selected, stores them in an array.  For each Hazard selected a 

second function loops through the Control Measures and Further Action plans associated with 

each hazard and enters these into arrays.  These arrays store the information input by the user 

ready for populating the document. 

In order to actually generate the document, additional code was required and fortunately 

there is a JavaScript library available which will generate a PDF in the browser.  jsPDF is an 
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open source JavaScript library for generating PDFs[3].  Like the community based plugins, the 

code for jsPDF is managed through GitHub and is open to community development, but un-

like the majority of the plugins, it has a professional consultancy service behind it, called 

Parralax[43].  As a result of this, the quality of the product and the documentation available 

was of a much higher standard.  Once the library has been added to the project the basic code 

to generate a PDF is as follows: 

‘var doc = new jsPDF()   //Create a new pdf 

                              doc.text('Hello world!', 10, 10)  //Add text at 10mm x 10mm 

                              doc.save('a4.pdf')’   //Save the PDF as ‘a4.pdf’                   

(Note: code taken directly from jsPDF GitHub page [3] with comments added by the author.) 

There are options for setting the page format, document orientation and the units used, colour 

schemes, font and font size and the co-ordinates of any text.  It should be noted that the 

doc.save() function opens the PDF in a PDF reader when running the library in a desktop 

browser, but not when running on a mobile device.  For the purpose of this project the docu-

ments were saved in the external storage folder of the device and opened from there using a 

separate function. 

jsPDF provided a simple but powerful tool for generating a PDF, however more work was 

needed to convert the user input into a useable form.  The next tool added to the project was 

“jsPDF AutoTable”, a supplementary library to jsPDF, also available through GitHub [4].  This 

library provides a way for formatting the material into tables, with extensive options for set-

ting colour, layout and styles to your tables.   

The code for generating a simple table is as follows: 

          var doc = new jsPDF 

var column = [“one”, “two”, “three”] 

                                              var row = [[“A”, “B”, “C”],[“D”,”E”,”F”], etc] 

                                              doc.autotable(column, row, 10,10) 

                                              doc.save(‘table.pdf’)   

(Adapted from the AutoTable GitHub page [4]). 

jsPDF AutoTable accepts columns in the form of an array of column titles and rows in a 2-

dimensional array of row details.  As a consequence, arrays were chosen to handle much of the 

information input by the user as these could be passed directly to jsPDF AutoTable to provide 

the content in each row of the table.  JavaScript was also used to dynamically change the dis-
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play of the Risk Assessment form, so that it only showed relevant options based on the choices 

the user had already selected. 

No other credible alternatives were found that matched the quality and functionality of this 

approach.  The choice to include these two libraries has enabled the app to produce quality 

PDFs of the forms within the browser, without the need to use a remote server.  

5.5.5 Access to the Device’s camera 

Access to the device’s camera to add a logo to the User Settings is via a Cordova standard 

plugin and as such was straight forward to use with the documentation available.  The cam-

era.getPicture function opens the device camera, allows the user to take a picture, then closes 

the camera, restoring the application.  The return value is sent to the success call back function 

for the developer to determine how it is used and there are options for determining the nature 

of the return value (e.g., the dimensions and quality of the image; the format as a file URI or 

base 64 encoded string). 

The main technical issues came with passing the image to jsPDF in order to add it to doc-

uments.  jsPDF is aimed at web developers rather than for mobile web apps and finding 

support for mobile related problems was often challenging.  Problems arose because: 

• The functionality to add an image is less well documented or supported than the basic 

functionality of the library.  

• There are two methods for adding an image, passing the image as a base 64 encoded 

string or using the file URI.  The second option was not well publicised and this led to 

a great deal of time being spent trying to add the image as a string unnecessarily. 

• There were also issues around the asynchronous loading of the image in the browser 

which caused the image not to be displayed if handled incorrectly, which the author 

did not appreciate at the outset. 

All of these issues needed to be addressed before the image was successfully added to the 

forms. 

5.5.6 Standard Cordova Plugins 

In addition to the plugins added to the project for their specific functionality, the project ini-

tially included a set of standard plugins provided by PhoneGap as standard.  Once the 

development of the app was complete all unnecessary plugins were removed, so as to keep the 

size of the app to a minimum by not including unnecessary files and because several of these 

features require the user to grant permissions, which may seem intrusive and excessive if they 
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are not required for the functioning of the app.  The following table details the standard Cor-

dova plugins which were retained in the project and briefly outlines the reasons that these were 

kept: 

Figure 33. Table of Standard Plugins included in the Project 

Plugin Name Reason  

Cordova-Plugin-File Implements a file API for allowing read/write access to 

files on the device.  This was used to access local storage 

on the device for saving user settings. 

Cordova-Plugin-File-Transfer Allows upload and download of files to the device.  This 

API was used for transferring PDFs and saving new forms 

to the devices external storage. 

Cordova-Plugin-Device Used to access information about the device.  Specifically, 

the device.platform function was used to return the plat-

form of the device, to determine which file path to follow 

for file storage. 

Cordova-Plugin-Inappbrowser Opens a browser for the user to view resources on the web, 

without leaving the app.  This function was used to include 

the link to the Going Out There website for the user to ac-

cess further information 

Cordova-Plugin-Splashscreen Required to display and hide splash screens during applica-

tion launch. 

 

Cordova-Plugin-Statusbar This plugin gives access to the status bar of the device and 

was included in order to remove the status bar entirely from 

the app.  This allowed the header on each page to be 

streamlined, enhancing the back button so that it functioned 

more reliably on a small screen. 

 

5.6 Visual Appearance 

User experience was taken into consideration when designing the visual layout of pages.  For 

example: 
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• the author endeavoured to give the app a clean, uncluttered appearance and also avoid 

excessive tabbing.   

• Navigation of the app was designed such that the user can get back to the Home 

screen from any other screen in the app by using a back button or the home button. 

• To make the app intuitive to use, options are designed to be self-explanatory and nest-

ed in a logical way. 

• Colour scheme and styling was used to give the app a consistent look and feel 

throughout. 

The inclusion of a banner on the home screen was initially to illustrate to the client what was 

possible in terms of the visual design.  Although basic, the client liked the banner as the 

graphics are in keeping with other apps aimed at school teachers and so it was kept.   If the app 

had been developed for an organisation the banner could be used to display the logo of the or-

ganisation, however in this project the banner was used to make the home page more visibly 

interesting and a part of the banner was reused as the app icon, which gave a visual theme to 

the app. 

Figure 34. The Home Page Banner and App Icon 

            

5.6.1 Icon and splash screen 

It is necessary for the app to have a unique icon and splash screen, the icon gives the user a 

quick and easy way of identifying the app and if designed well, it can give the app a polished 

and professional finish.  As discussed above, the icon was taken from the banner displayed on 

the Home page of the app, as a consistent and recognisable image that the user will associate 

with the app. 

The Splash screen is a launch screen used to give the impression that the app is fast and re-

sponsive by appearing briefly between the app opening and the first page.  Most splash screens 

are not very complicated and according to Apple’s developer guidelines [45]:  

‘The launch screen is not an opportunity for artistic expression.  It is solely intended to en-

hance the perception of your app as quick to launch and immediately ready for use’ 
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Therefore, a very basic splash screen was designed, merely showing a green screen to tie in 

with the theme of outdoor learning and local green space.  

5.7 Unsolved Problems 

A further feature which was planned for the app was to save documents to the device and al-

low users to go back and modify past assessments, for updating them or planning a similar 

trip.  PDFs are not editable by design, but a solution to this was considered, whereby the user’s 

selections could be stored alongside the PDF and these selections would be used to populate 

the HTML form, then the user would be taken back through the form with the option change 

the selections.  Although this would require a fair amount of code, it is likely to be a viable 

way of approaching the problem.  Furthermore, the framework for saving the documentation is 

already in place in the file system of the device, as all documents are saved before they are 

displayed.  The main problem encountered in implementing the feature was the design of the 

user interface for accessing the files. 

Initial attempts involved writing a piece of code which dynamically created a button on a 

“Saved Documents” page when a document was saved.  A function was also created to link the 

button to the document so that it would be viewed when the button was pressed.  However, 

two problems arose with this approach.  Firstly, this only allowed the user to view the docu-

ment, any other interaction such as emailing the document required the creation of another 

button and this had the potential of causing the user interface to look untidy, with a long list of 

buttons.  Furthermore, when subsequent documents were saved, there were issues creating the 

elements to display these additional buttons and they were not styled correctly on the page.   

All of this was taking place at the point in the project when it was important to start getting 

user feedback.  As the amount of code required to implement the Saved Documents feature 

properly was expected to be significant, the decision was taken to concentrate on getting ade-

quate user feedback and on writing up the project rather than pursuing this feature any further.  

5.8 Internal Structure 

As detailed in the State of the Art in section 2.2.2, PhoneGap works by creating a web applica-

tion, with access to native APIs, wrapped in native code to produce a binary application 

archive.  This can be installed on to devices in the same way you would install a native app.  

Figure 35 provides a diagrammatic explanation of this, which was adapted from the blog 

“PhoneGap Explained Visually”[41].   
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Figure 35. Overview of the Application Structure 

  

The application files are the HTML, CSS and JavaScript files created by the developer, that 

determine what the app looks like, how it behaves and all the factors that make the app unique.  

These are referred to by PhoneGap as the project’s web assets.  On top of these are any plugins 

added to the project which are accessed via JavaScript and these will communicate with the 

native features of the device once the app is installed.  When the project is built, the web assets 

and the plugins are packaged up with auxiliary PhoneGap files to produce the relevant applica-

tion binaries for whichever platforms are being targeted.  As a result, a PhoneGap project 

folder will contain several files for carrying out these functions.  Below is a brief overview of 

the major files or folders included in this project and their purpose: 
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Figure 36. Project Files 

Folder / File Purpose 

Config.xml Contains all the information for configuring 

the app, e.g. App name, ID and author as well 

as security settings, plugins to include and 

platform specifications. 

iOS / Android folders Platform specific files for implementing the 

app. 

Plugins A folder containing the plugin files added to 

the project via the config.xml.  Any plugins 

listed in the config file are fetched and added 

to the project at build time. 

Asset Files Purpose 

www/CSS The external CSS files which specify the styl-

ing to be applied to the index.html document. 

www/Imgs Any images used in the app, in this project 

the banner for the home screen is located here 

www/js A folder containing the JavaScript libraries 

and the external JavaScript file (app.js) for 

the functions called in index.html.  These 

functions were written specifically for the 

project by the author and control the behav-

iour of the app. 

www/PDFs A folder created to hold the example docu-

ments in the form of PDFs.  Note that these 

files are moved to device storage outside of 

the app when the app loads, in order to be 

accessible by the PDF reader. 

www/index A single HTML page with different sections 

marked up as pages covering every page of 

the application.  The single file approach al-

lows smooth page transitions. 
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6 Testing and Feedback 

Testing of the app happened in the following ways: 

• Continual functional testing of the app, as each feature was added, with any bugs 

fixed as they were found. 

• Demonstration to the client at regular intervals 

• End User Feedback during the development process 

• Functional Testing against a set of User stories at the end of development, to check 

the app behaved as expected in a set of common scenarios. 

• Feedback from major stakeholders gathered at the end of the process 

6.1 End User Feedback during Development 

End user feedback was sought during the development process as it was recognised as part of 

the Agile approach that this would be one way of ensuring the final product would be really 

usable.  This feedback was gathered in two ways – informally through discussions (via the 

client or through personal contacts) and formally through end user testing in conjunction with 

a questionnaire.  This was performed in June when a working model of the app with most of 

the main features was first available.   

Participants were recruited by the client, by asking teachers staying at the Low Port Centre 

on residential trips if they would be willing to test the app on an Android phone provided to 

them for the purpose and complete a questionnaire on their experience. 

The questionnaire gave the user 3 tasks to complete, reflecting common scenarios which 

the user might need to perform, then they were asked to give feedback on whether they were 

able to complete the task, any error messages they encountered and to rate how easy the task 

was to perform.  No guidance was given on how to complete the tasks.  Furthermore, they 

were asked if there were any additional features they would like to see, to rate their overall 

experience and for additional comments. 

In total, the client approached teachers from four groups staying at the Centre over a two-

week period in June.  The timing of the testing was not ideal as the end of the school year is a 

notoriously busy time for teachers.  Although teachers from all the groups showed an interest 

in testing the app, time constraints and other factors meant that only one teacher was able to 

successfully carry out a test and complete a questionnaire.  The results of that feedback were 

as follows: 
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Figure 37. Initial User Feedback 

Task  Feedback 

1) Look up what to do after complet-

ing a Routine and Expected Visit 

Completed  

No error messages.   

Ease of use: 5/5 – very easy. 

2) Choose a type of visit then find a 

worked example of a Risk Assess-

ment for that visit. 

Completed  

No error messages.  

Ease of use: 5/5 – very easy. 

3) Complete a Risk Assessment and 

send it via Email 

Completed 

Received an error message stating “PDF not 

formatted” and only 1 of 4 pages were displayed 

Ease of use: 5/5 and “intuitive to use”  

 

Overall experience was rated as 5/5 for quality of information, ease of use and visual design 

and further comments stated that the app was: 

• User friendly. 

• The step by step guides are detailed and clear. 

• Most considerations taken into account in the worked examples. 

• Risk assessment produced by the app was succinct and to the point. 

• Suggestion that the school name, date and person filling in the form should be added. 

Based on this feedback, the form filling features were further developed to include the school 

name, date and name of the person completing the form and the Risk Assessment included a 

step for the user to add additional risks and controls. 

The error message that the user received when previewing the form was caused by the app 

trying to write over the previous PDF and open it before this step was complete.  This hap-

pened when a user went back to change some of their selections and then tried to preview the 

document a second time.  As a result of the feedback, the way the files are saved was changed, 

so that when any alterations are made to a document, it is saved under a different file name 

and this removed the problem. 
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Although it would have been beneficial to get more users to test the app while it was still in 

development, the start of the school holidays in July meant that the client was not in contact 

with any more teachers for the rest of the development period.  However, the user feedback 

from just one end user was incredibly useful and allowed at least some improvements to be 

identified. 

6.2 Functional Testing Against a set of Common Scenarios 

Three sets of scenarios were formulated as common user interactions with the app.  The order 

of the steps was important, to test how the app behaves under different circumstances (e.g. 

with user settings, without user settings, the first time it is used and subsequent times), to 

check that it continues to behave as expected.  Although three scenarios cannot cover every 

eventuality, the most common uses of the app were identified and tested.  This approach was 

adopted in an attempt to be methodical in the testing and to ensure that no obvious bugs were 

overlooked.  An example on one of these scenarios is given in Figure 38. 

 

Figure 38. Example Scenario for Testing. 

Scenario Successfully 

completed 

1) Set User Name, School Name and Logo Yes 

2) View example documents for routine and expected visits  Yes 

3) Complete a risk assessment for a routine and expected visit and 

preview the document 

Yes 

4) Go back and change some of the selections then preview the doc-

ument 

Yes 

5) Email the document to any email address Yes 

6) Complete a routine visit plan and preview the document Yes 

7) Go back and change some selections then preview the document Yes 

8) Email the document to any email address Yes 
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6.3 User Feedback on the Final Product 

At the end of the project, a total of 12 teachers were approached to see if they would be will-

ing to test the app and provide a paragraph of feedback based on their experience, highlighting 

the strengths and weaknesses of the app.  These teachers were identified as colleagues of the 

client, contacts of a representative from SAPOE and personal contacts of the author.  A cross 

section of nursery, primary and secondary level teachers were approached over two different 

local authority areas.  Again, timing was not ideal as this took place at the end of August and 

start of September in the first few weeks of the new school year, when many teachers are quite 

busy. 

A total of 4 teachers responded and again they were provided with a mobile phone for the 

purposes of testing the app.  The following positive comments were received: 

• Easy, quick and very user friendly. 

• Makes you think through the stages of planning a trip and I like that it generates a risk 

assessment and forms. 

• Easy to change your selections when generating a risk assessment. 

• Easy to use and offers a wide range of options to satisfy my school’s requirements. 

• The Visit Planner is well thought through and offers the options I need. 

• I would find this useful as a class teacher.  

 

The following critical feedback was received: 

• It should cover Child Protection considerations in the Step by Step guides and Risk 

Assessment. 

• Risk Assessment feature could be expanded to cover more scenarios. 

• It would be good to customise the Risk Assessment to the same forms used by my lo-

cal authority. 

• It would be useful as a desktop app or webpage as I complete these forms at my desk.  

However, it would be useful to store the completed forms in the app to have them 

portable and readily available on a trip. 

 

There are some drawbacks in the way that the testing was carried out.  Only receiving feed-

back from four respondents was a little disappointing and a greater number of respondents 
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would have provided a more rigorous result.  Also, the testers all tested the app on a phone 

provided to them as the app was only downloadable to Android phones.  Apple does offer a 

tool called “Test Flight” which allows the app to be distributed for testing purposes, however 

Apple approval of the app is required in order to use Test Flight and as such time did not per-

mit for this tool to be used.  In an ideal situation, the app should have been tested on multiple 

devices and information about how it performed on these devices gathered and analysed to 

identify any functional problems, in addition to the feedback on the users’ experience. 

Furthermore, only one of the respondents reported using the app whilst actually planning a 

trip, the others did not have any trips in the planning stages at the time of testing and therefore 

their feedback was in some ways hypothetical rather than the result of using the app in a genu-

ine setting. 

6.4 Feedback from SAPOE 

It was decided early on that the logical owners of the app at the end of the project would be 

SAPOE, given that it was their material which had been used.  In the very least the author 

wanted to get SAPOE’s approval of the app before it was distributed for any widespread use.  

The option to present the app at the next panel meeting was discussed, but as a first step the 

app was demonstrated to one of the members of SAPOE.   

The representative was very interested in the work that had been carried out in the project 

and was pleased that we had chosen to use the Going Out There materials rather than the po-

tentially easier option of focussing on local practices.  Overall, she was impressed with the 

capabilities of the app, seeing real potential for its future application.   

Nonetheless, one issue that requires further consideration is that Going Out There provides 

best practice guidelines, but the responsibility for how these are implemented lies with the lo-

cal authorities.  While it was hoped that practices would become standardised across Scotland, 

at present only a selection of local authorities use Going Out There as their framework, while 

many other authorities continue to provide their own sets of guidelines, systems and forms, 

which makes it difficult to provide a “one size fits all” solution. 

Despite differences in local authority practice, the representative thought it would be possi-

ble to develop the app further into a companion to the website or potentially to tailor the app to 

any local authority who was interested in using it.  She agreed to investigate these possibilities 

further at the next panel meeting and would seek funding for the further development of the 

app from Education Scotland. 
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6.5 Feedback from the Client 

The opinion of the client at the end of any software engineering project is an important meas-

ure of its success.  The feedback received from the client is provided here in its entirety: 

 

Outdoor Learning 
Team 

“Get Local” Outdoor App: Lisa Davie, Stirling University 

Project Details 

Lead Officer(s)  Mike Harvey/Lisa Davie(Stirling University) Start    Sept 2016 

Name  Get Local App development  End   June 2017 

Frequency  N/A Duration  Sch Yr 

Delivery 

Develop a mobile application which allows school 
teachers or school management team to plan class 
excursions and produce risk assessments.   

Inclusivity Teachers & All Ed Users 

 
  

Cost  N/A     

Report 

Summary 

In our discussions with teachers and educational staff they often complain about the 
endless paperwork and “barriers” to getting children outdoors into the local community and 
greenspaces. Much of this relates to the complex “risk assessment” paperwork and the 
formal documentation required by the local authority health and safety teams. 

This App, developed by Lisa Davie at Stirling University computer department, very neatly 
solves these problems in a well-designed and reliable little package. 

It is quite simply a excellent and functional tool for local authority education professionals. 

 

Key Project Points: 

• Lisa listened very carefully to our requirements and designed an App that met these 
requirements. She did what we asked and exceeded our expectations. 

• At all the meetings we had, Lisa was always professional, on-time and followed-up the 
action points in a timely manner. 

• The simple and functional content navigation within the App is excellent. In other words, 
a complex and confusing process is now straightforward. 

• Risk assessments are generated very simply and quickly. 

• The App is fast and early “bugs” were identified and corrected. 

• Our Staff and the teachers we spoke to thought it was an excellent tool: everyone 
wanted to know where they could download it!  
 
We hope the excellent work on this project continues with Education Scotland and 
SAPOE (the Scottish Advisory Panel For Outdoor Education) who are currently 
investigating its application across all local authorities within Scotland.  
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6.6 Summary of Testing 

The app was tested in a variety of ways, to ensure it functioned as expected and to ensure that 

it met the requirements of the end user.  Feedback was obtained from each of the stakeholders 

in the project and was generally very positive.  The feedback from teachers, included some 

important suggestions for how the app could be improved, which will help inform the section 

on Further Work.  All this feedback will be taken into consideration in the evaluation of the 

project in the following chapter. 
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7 Conclusion 

This chapter evaluates the successes and failings of the project and looks at further work that 

could extend this work in the future. 

7.1 Evaluation of the App 

While the project is complete, the app still has the potential for further development.  As it is, 

the app is not ready for distribution to the general public because the feedback suggests there 

is still more to do, it has not yet been approved by SAPOE and has not received adequate test-

ing (either by end users or on sufficient different devices).  However, it was never explicitly 

stated at the outset that the app should be ready to distribute at the end of the project, although 

this was obviously the long-term aim for the application.  In terms of the project criteria the 

app will be evaluated against what was set out to do at the beginning. 

The following list of acceptance criteria were identified during the requirements analysis in 

section 3.4, the criteria which were met in the project are highlighted below. 

 

1) The app is available on Android and iOS      

2) The user can view guides for planning a local visit    

3) The user can view examples of how the form should be filled out   

4) The user can complete the forms they require using the app   

5) The user can preview and access the forms once completed   

6) The user can customise the app with user settings    

7) The user can save and retrieve previous documents    

 

As the list shows, all the requirements but one were met.  As discussed in section 5.7, the re-

quirement to save and retrieve documents was not successfully implemented before the end of 

the project.  This feature would be useful, as one end user pointed out, so that risk assessments 

and visit plans could be accessed easily whilst on a trip, however it was felt that implementing 

this feature poorly would detract from the quality of the rest of the app and therefore it was 

better to put the feature down as “Further Work” than try to implement it in a hurry.  Moreo-

ver, this was one of the last requirements identified in the project, as a feature which would 

give the app a professional finish, rather than one of the essential requirements set out by the 
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client.  Since the app is not currently in a position to be distributed, the absence of a Saved 

Documents function is not a significant failing of the project. 

From a technical point of view, the main achievements of the project were succeeding in 

developing a functioning app for iOS and Android, successfully accessing several native fea-

tures of the phone and achieving the form processing using client-side technologies to negate 

the need for a server.  The author’s main regret about the project is that it was not possible to 

get more user input before the app was complete.  Feedback about the types of hazards and 

controls to offer in the app and how the forms are filled-in in practice would have helped to 

develop a more useful final product.  Furthermore, an understanding of how Going Out There 

is implemented by local authorities and in particular the use of specific forms and the systems 

in place around them would have been beneficial at the outset, although this may not have 

changed the outcome of the project.  

In general, the end user feedback was very positive, the app succeeded in being user friend-

ly and simplifying the process of planning an off-site visit, users liked the features the app 

offered and there seems to be genuine interest from teachers in using a tool like this.  In par-

ticular the functionality to generate the forms through the app was very well received as this 

would genuinely save teachers time.  The client also seemed very happy with the final product, 

stating that their expectations had been exceeded and the representative from SAPOE was im-

pressed enough to want to take the project further. 

As the app is, the main barrier to its uptake is whether establishments would accept the 

forms generated by the app and whether the PDF format is compatible with the way that estab-

lishments handle these assessments.  The user settings attempted to address this issue, by 

allowing users to customise their forms with an establishment logo, but unfortunately this is 

probably not adequate.  This issue highlights that the problem we set out to solve was more 

complicated than the author appreciated at the outset.  

Further features were identified in the user feedback which would make the app more use-

ful, and these are discussed in section 7.4 on Further Work.  The author feels that the technical 

challenges in this project were met and whilst the app is not a finished product, it does go a 

long way toward solving the problem that was set out at the beginning. 

7.2 Evaluation of PhoneGap 

The choice of PhoneGap as a framework was not a limiting factor in the project.  Initial con-

cerns that user experience would suffer as a result were not borne out by the user feedback, 

with consistently positive comments about its user friendliness and visual design and critical 

comments focussing more on the content of the app.  Furthermore, PhoneGap is best suited to 
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developing simple applications and imposing a level of simplicity may actually be an ad-

vantage to many applications. 

The use of PhoneGap allowed the objective of developing for both Android and iOS to be 

achieved and a near complete app was produced within a short time frame, with only limited 

experience at the outset.  The failure to implement a saved documents feature, was in part due 

to limitations associated with PhoneGap as the difficulties arose in designing a suitable user 

interface for retrieving the documents using HTML, CSS and jQuery mobile, however given 

more time an acceptable solution may have been found.   

One major problem that was encountered during development was the availability of sup-

port for third party plugins and in particular finding up to date information, as many plugins 

and the resources used to trouble shoot the problems were at least 3 years old.  This led the 

author to feel that the use of PhoneGap may be in decline and that some of the newer options 

such as Ionic and React Native should have been considered at the outset of the project.  Over-

all, it has been a positive experience using PhoneGap.  The principle of using a cross-platform 

framework offers plenty of advantages over native development, although they currently do 

not match the quality of native applications, the author looks forward to seeing how this field 

develops in the future.  

7.3 Evaluation of the Agile Approach 

The main Agile principles adopted in the project were an iterative approach and stakeholder 

engagement.  The iterative approach to development had advantages in that: 

• It allowed the app to evolve as different requirements were proposed. 

• It gave structure to the development process with the focus on one feature at a time 

and meetings acting as deadlines for milestones to be reached. 

• It allowed work to start without a clear statement of what the end product should look 

like.   

However, the lack of clear scope and objectives at the outset may also have been a limiting 

factor as much time was wasted looking into different possibilities and a clearer idea of the 

end product would have been beneficial at times during the app’s development. 

Stakeholder engagement was also very beneficial, but it was not implemented as success-

fully as it could have been in this project.  Firstly, despite best efforts, access to teaching staff 

during the development stage was limited and secondly more engagement from SAPOE could 

have been sought at the outset rather than at the end of the project.  In hindsight, a lack of do-

main knowledge on the part of the author was a problem and this could have been avoided 
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through better stakeholder engagement, although it should be remembered that this was a stu-

dent project and getting access to the right people with the right knowledge was not an easy 

task. 

7.4 Further Work 

Based on all the feedback, it is the author’s opinion that the app has real potential to be devel-

oped into a useable product, either as an app for a local authority, or as a companion app to the 

Going Out There website.  As it stands, the app is a good prototype or proof of concept model 

which could be used as a starting point for another round of development.  If the project is tak-

en further the author would make the following recommendations: 

• Use a focussed plan for the features, covering specific details of what should be in-

cluded in the app.  

• Get engagement from teachers and local authority representatives from the outset to 

define what their requirements are, for example using the app to generate specific 

forms as issued by each authority. 

• Expand the options to be covered in the Risk Assessment to include a wider range of 

scenarios, such as advice on Child Protection. 

• Develop the Saved Documents feature to allow users access to the forms they need 

while on a visit. 

• Consider adapting the app for use on a desktop or as a web page – both of these could 

be possible with adaptations to the existing code. 

• Consider how signatures could be applied to the documents generated by the app (i.e., 

use of digital signatures if the document is not going to be printed off). 

•  Consider the visual design and layout, for example the banner and app logo could be 

replaced by the SAPOE logo or a local authority logo to give a more professional fin-

ish. 

The technical design of the app has advantages in its simplicity, the fact that it is self-

contained makes it cheaper to maintain as there is no back-end server to process the infor-

mation, no user accounts or databases to store these.  While a more complicated system might 

offer extra functionality, it would start to intersect with the functions offered by EVOLVE and 

there is no benefit in developing a system which does the same thing as a product already on 

the market. 
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7.5 Summary 

This project succeeded in producing a tool which addresses the problems faced by teachers 

planning an off-site school visit, by putting the relevant information in to a straightforward, 

easy to access format and giving them a way of completing a risk assessment and a visit plan 

quickly on their personal phone.  The resulting app exceeded the expectations of the client and 

impressed the representative from SAPOE and the technical achievements of the project 

should not be undervalued. 

At the start of the project it was hoped that the end result would be an app store ready ap-

plication which could be distributed to teachers all around Scotland, but unfortunately this was 

not achieved in the timescale of the project.  The main failing was the over simplification of a 

complex problem and failure to research and understand the current situation at the outset.  

Given the author’s understanding of that situation now, it seems unlikely that an app suitable 

for all local authorities would have been achievable within the constraints of this project, how-

ever by working more closely with SAPOE or a local authority, something usable may well be 

possible in the future.   

It is very much hoped that the work carried out in this project will be taken further and that 

by demonstrating what is possible to SAPOE, local authorities and Education Scotland, the 

app has succeeded in opening a dialogue about how teachers could be helped to plan off-site 

visits using technology.  By helping to remove the barriers, this may in turn help more children 

to access the many benefits of Outdoor Education in their local environment.  
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