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This study examines key ways the new 
generation of mobile devices can 
enhance a user’s experience in New 
Zealand’s National Parks.

With the growing adoption of 
smartphone and tablet devices, 
opportunities exist for this relatively new 
mobile computing platform to enhance 
visitor experience in New Zealand’s 
National Parks. Currently there exists a 
large number of mobile applications that 
could be considered relevant to National 
Park visitors, however, many are poorly 
conceived, poorly executed, or fail to 
take advantage of modern smartphone 
capabilities. Many existing solutions 
merely repackage existing print or web 
material and do not leverage the unique 
display and interaction capabilities 
offered by modern mobile devices.

In this study, a wide range of existing 
iPhone applications are examined and 
analysed in terms of their essential or 
innovative characteristics. Critical 
elements for successful applications are 
identified. These are: location awareness 
(context sensitive information), immersive 
and compelling user experiences, 
integration with social networking, and 
engagement with the environment.

A staged process is followed where three 
individual but related experiments 
systematically apply design methods of 
ideation, prototyping, and production to 
create an array of outcomes. These 
outcomes include extensive collections of 
application concepts (possibilities), rapid 
prototypes, semi-developed applications, 
and fully functional applications capable 
of being used in situ. All of these outputs 
have been informed by wide ranging 
IDEO ideation and production 
techniques, including: activity analysis, 
character profiles, extreme user 
interviews, fly on the wall, paper 
prototyping, quick and dirty prototyping, 
scenarios, try it yourself, and multiple
site visits.

When developing smartphone software, 
developers often assume the roles of 
Designer and Programmer. Design is 
considered a broad and complex 
discipline and consists of many 
subdomains (for example, interaction 
design, experience design, service 
design, strategic design). In this study, the 
application designer’s role involves 
aspects of interaction design, information 
design, experience design, and graphic 
design.

In this research it is identified that during 
design and implementation phases there 
can be a tendency for ‘hybrid’ designer/
programmers to restrict ideas early in the 
design process. From this finding a simple 
guideline is developed to help mitigate 
this effect. While in some cases the 
hybrid designer/programmer role may 
need to be managed carefully, the input 
from this combined skill set is found to 
speed up development and encourage 
rapid iteration.

This research identifies many opportunities 
for enhancing visitor experience through 
the use of smartphone technology. By 
using the tools and techniques identified 
in this study, a large number of innovative 
concepts were created and three iPhone 
and iPad applications were deployed to 
Department of Conservation sites around 
the South Island of New Zealand.

Furthermore, it is found that the 
Department of Conservation may benefit 
from developing a national strategy for 
the development and deployment of 
smartphone applications to lead the 
creation of the next generation of 
interactive information, navigation, and 
exploration tools. 
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Title page image:

Speargrass, near the Shotover saddle, 
Mount Aspiring National Park.
Source, author.
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▶ 1.0 INTRODUCTION

For twenty years I have been an avid tramper and fan of New Zealand's 

outdoors. I have spent most of my time tramping in Fiordland, Mount Aspiring, 

and Arthur's Pass National Parks. My experiences were initially those of the 

casual day and overnight walker, and lately, those of the semi-experienced self-

navigating tramper engaged in multi-night back country trips.

I feel a deep attachment to New Zealand’s wilderness areas, and have a wealth 

of experience with its many interfaces: the Department of Conservation visitor 

centre, Department of Conservation publications (including the websites), 

topographic and specialist maps, marked trails, self-navigated routes, the great 

walks ‘luxury’ huts, and more rustic back country huts.

I am also extremely interested in experimenting with, and designing for, the new 

generation of smartphones and tablets as I believe this new category of devices 

holds great potential to enrich users’ experiences in multiple contexts. Recently I 

have gained expertise in the area of iOS programming – creating applications 

for Apple's iOS devices (iPod, iPhone, iPad). Nearly twenty years of experience 

in the education and IT industries has provided me with a wealth of design and 

programming skills and knowledge. These have been applied to many different 

projects including student assessment tools, workload visualisation models, and 

various student-driven web applications.

During my most recent tramping trips (before children) I was beginning to follow 

my own routes through unmarked areas. For me, the process of starting to 

navigate through the back country ‘manually’ was quite frustrating. Often I was 

Figure 1.01: The author’s tent, 
pitched at the head of Falls Creek, 
Fiordland National Park.
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90% sure of my way, or that I had correctly identified a landmark, however the 

10% doubt proved problematic as making the wrong decision could have quite 

negative consequences. What I needed was a degree of certainty, or 

confirmation. I was often traveling with a handheld GPS but it was only useful for 

confirming where I was, not how I could get to where I wanted to go. This was the 

beginning of my idea that handheld mobile computing devices could solve some of 

the problems of inexperienced, self-navigating visitors to the backcountry. While the 

route descriptions in guidebooks like Moirs[1] were invaluable, they were often 

described in very subjective terms and were sometimes ambiguous. I began to 

suspect that applications could be developed to provide specific location 

information where and when it was needed that would, through their use, teach 

users navigation and route finding skills.

On numerous occasions while tramping I witnessed (and even experienced) a slight 

unease when a new piece of technology (for example, a GPS enabled phone) is 

used in a backcountry context. It seemed there was a tension, or a feeling that the 

device does not belong, or is somehow attempting to recreate aspects of an urban 

environment in a ‘natural’ one. This may stem from the fact that mobile phones are 

perceived as devices that seek to permanently connect users with their urban 

environments.

This is an interesting phenomenon as technology is no stranger to the backcountry. 

Ewert and Shultis[2] talk at length on the five distinct yet interrelated categories of 

technology influencing users’ experiences in the backcountry:

(1) Access and transportation. Ewert and Shultis give the example of early rail 

links into National Parks in the United States as one of the earliest ways 

Figure 1.02 The Brewster 
glacier, Mount Aspiring 
National Park, source author.
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that technology (in this case transportation) revolutionalised access to 

previously inaccessible backcountry areas. In the United States, early 

National Park advocates such as Stephen Mather seized upon the 

technology as a way of increasing public support and involvement in 

National Parks[3].

(2) Comfort. Access to the backcountry has also been facilitated by 

technological innovations such as Gore-Tex, lightweight thermal clothing 

layers, warm sleeping bags and waterproof tents [2]. Without these 

technological innovations, potential users might be put off visiting back 

country areas by the perceived levels of discomfort or adversity.

(3) Safety. Issues of safety have also been addressed by technological 

advances such as warm clothing, waterproof tents, improvements in (and 

democratisation of) map data, and pre-build facilities such as backcountry 

huts. Ewert and Shultis suggest that these innovations have, in some cases, 

become a substitute for skill, experience, and knowledge. They suggest 

that this is an excellent example of Tenner’s revenge theory which states 

that new forms of technology may have unintended, negative 

consequences that are sometimes difficult to anticipate[4]. This issue is 

explored in more detail in section 2.5.

(4) Communication. Ewert and Shultis provide the two-way radio, handheld 

GPS, and emergency locator beacons as examples of how 

communication technology has enabled access to backcountry areas. 

They even go as far as suggesting that in the near future “the home office 

may be replaced by the wilderness office”[2]. The internet is described as 

Figure 1.03 Tramper descending 
from U-pass, Fiordland National 
Park, source author.
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an important tool for allowing managers to share and exchange policies and 

tools (dissemination of information to the general public).

(5) Information. Examples of technological innovation in provision of information 

include camping equipment websites, campsite reservation facilities, virtual 

tours, and full-colour images and movies of National Park assets. It is 

suggested that advanced Virtual Tours/experiences may (at some point in the 

future) become rich and engaging enough that they replace the need to 

physically visit a place.

Ewert and Shultis conclude by stating that the true effect of these technological 

innovations remains uncertain. If past trends continue, it is likely that visitor numbers 

will be increased (rather than decreasing as a consequence of needs being met by 

virtual tours). 

When reading about Alpheus Barrington's experiences in Fiordland and Mount 

Aspiring National Parks in1864[5] one quickly realises how far technology has come 

in a relatively short period of time. When Barrington embarked on his epic (though 

slightly misguided) exploration of Fiordland, he and his companions were carrying:

“...60 lb of  oatmeal, 4 lb of  flour, 8 lb of  salt, 2 lb of  pepper, 4 lb of  

tobacco, 25 lb of  shot, 4½ lb of  powder, 2 double barrel guns, a couple of  

half  axes, 2 blankets apiece, spare clothes, a tent, and cooking and 

prospecting gear. Their swags weighed more than 70 lb each.” [5]

Todays trampers would not hesitate to take ‘technology’ into the field in the form of 

sleeping bags, tents, multi-fuel cookers, EPERB beacons, and perhaps a hand-held 

GPS unit. They would appreciate (and in some cases expect) modern features of 

Department of Conservation huts such as double-glazed windows, soft mattresses to 

sleep on, and in-built gas cookers. These modern day conveniences would be 
Figure 1.04: A virtual travel journal of 
Barrington’s expedition through 
Fiordland National Park [1].
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unrecognisable to Barrington, and they certainly would have made his explorations safer 

and more comfortable, as this entry from his journal testifies to:

“This is the first day I have been heartily sick of  the country. Nothing to eat; 

cannot light a fire; all my clothes and blankets wet. I am indeed miserable.” [6]

Abbott[7] suggests that New Zealand’s reputation for innovation and quality outdoor 

equipment is, at least partially, accounted for by the relationship between New 

Zealanders and the more than 30% of total land area designated public conservation 

land:

“It was as much the braided nature of  Canterbury’s wild rivers as the inventing 

skills of  Bill Hamilton that produced the Hamilton Jet. Its innovation was a 

direct response to an environment that had always belonged here. This country’s 

reputation for quality outdoor gear and clothing arose from a similar 

engagement. Rather than being the product of  clever design, its durability and 

clever features have come directly from the regular and close relationship many 

people have with this country’s rugged mountains and forests.” [7]

Abbott also describes an incident, while tramping (ironically) in an area Barrington had 

also travelled in, where he performed an audit of the ‘technology’ he was carrying while 

in the ‘wilderness’:

“For instance, on one week-long solo trip from the Cascade River to the Beans 

Burn via the Red Hills, I stopped for a rest day pretty much three days’ walk 

from the nearest track. At my camp I thought to write down the gear I had with 

me. As well as the more obvious stuff  – tent, sleeping bag, parka, pack, cooker, 

and so on – my list included my camera’s memory stick made in Taiwan, a watch 

bought at Los Angeles airport, disposable lighters made in France, a big black 

garden bag bought at Countdown as my pack liner, my credit card, foil sachets 

of  Sweet Thai Chilli Tuna, couscous grown who knows where, a blue Chinese-
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made sun hat, and a Pilot Green Hi Tecpoint V5 Extra Fine Pen I used to write 

the list with. The list grew to over two hundred articles.” [7]

So, clearly technology is already with us when we explore wilderness areas, and it 

seems a contrived distinction to place smartphones in one technological category, and a 

high-tech multi-fuel cooker in another. Any notion of ‘inappropriateness’ of smartphones in 

the wilderness seems even more absurd when digital cameras are considered. Few 

would argue with a wilderness tramper taking a digital camera with them as it would be 

considered totally appropriate. There are few valid reasons for considering digital 

cameras acceptable, while excluding smartphones as inappropriate or out of place.

On first glance it seems that visitors to New Zealand's National Parks could benefit 

tremendously from mobile device applications designed to provide information and 

functionality where and when it is needed. Users (visitors) are frequently in need of 

information detailing the things they should see, where they are, what equipment they 

may need, and how they may get there. Currently these questions are answered by a 

combination of print publications, web sites (the Department of Conservation website 

being the main information source), and visitor centre staff scattered around the many 

National Parks in New Zealand.

▶ 1.1 THE STUDY STRUCTURE

This study’s research question is:

“In what ways can the new generation of  
mobile devices enhance peoples’ experiences 
in New Zealand’s National Parks?”
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It will seek to answer this question by exploring a variety of outcomes (ideas, concepts, 

prototypes, and finished products) and the various techniques that can be used to 

produce these outcomes. A critical element to this question is the notion of enhancement. 

Simply mirroring existing information, while useful on some level, is not considered an 

enhancement. New solutions must extend and improve the nature of the user’s interactions 

with their surroundings.

This study seeks to investigate how visitor experience can be enhanced by conducting 

three experiments that will attempt to generate concepts, prototypes, and applications. 

The set of outputs this study produces will represent a range of possibilities for enhancing 

visitor experience and will directly answer the study’s research question.

More specifically, this study will attempt to determine:

(1) What possibilities may exist in terms of the types of applications that may be 

useful.

(2) What processes, techniques, and approaches may be useful for generating 

concepts, developing prototypes, and producing finished applications.

The subsequent chapters in this document outline the study. Chapter two contains a 

literature review that will detail:

(1) The issues around the use of mobile phone technology including a discussion of 

whether digital convergence has come of age.

(2) A discussion of the importance of mobile computing, especially amongst younger 

users.

(3) A discussion of the problems of designing for the two major smartphone platforms 

(Android and iOS) and the reasons for deciding on iOS for this study.
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(4) A discussion of context aware computing, and the role it has to play for visitors 

to New Zealand’s National Parks.

(5) A survey of some of the interactive guide applications produced for mobile 

devices in the past.

(6) A discussion of the role of social networking in mobile software, and a brief 

discussion of how to keep users engaged.

(7) A summary of the potential advantages and disadvantages of the ‘hybrid’ 

designer-programmer, often described as an application developer.

(8) A description of Rapid Application Development (RAD).

(9) A description of the IDEO method cards, and the reasons why they might be 

useful for this study.

The research tools and frameworks chapter contains:

(1) A survey of existing iOS applications and, as a result of this survey, a 

description of a simple analysis tool for classifying the functionality of iOS 

applications.

(2) A description of some basic techniques, methods, and procedures used 

throughout this study. Many of these techniques are based on IDEO 

methods[8].

The Arthur’s Pass field trip chapter describes the field trip that prompted many of the 

designs found in this document. It outlines the specific activities that were undertaken 

and explains which IDEO methods were employed and where they were used. The 

field trip chapter also contains a representative sample of the photographic material 

collected during the field trip as well as summaries of interviews conducted with 

Department of Conservation staff.
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Three individual experiments are then described in detail. Each experiment tries to 

answer the main research question by utilising different approaches and techniques:

(1) Experiment one produces a wide range of application concepts as well as two 

working prototypes.

(2) Experiment two utilises a series of student concept generation sessions to 

produce multiple concepts and five working prototypes.

(3) Experiment three produces two working applications (used in APNP1 visitor 

centre over the 2011/2012 summer period) and a third highly developed 

application prototype.

The experiments do not necessarily represent a linear progression, however, elements 

from previous experiments may be incorporated or built on in the next experiment. In all 

cases, knowledge and insights gained are incorporated where relevant. At the 

conclusion of each experiment, the outcomes are examined for how (if at all) they 

address the study’s research question.

The conclusions section describes the main findings of this study. It then goes on to 

describe the development of a professional, ready to release iOS application developed 

in conjunction with the Department of Conservation. It was developed using knowledge 

and insights gained throughout this study.

The following pages show a graphical representation (figure 1.05) of the contents of this 

document.

1 APNP is an abbreviation for Arthur’s Pass National Park
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Literature ReviewIntroduction
Research 
Tools and 

Frameworks

Outcomes

Purpose

Scene setting, establishing 
precedents.

Identification and explanation of the 
methods, frameworks and tools 
relevant to this study.
Development of a methods ‘toolkit’ 
consisting of a collection of methods 
available for use in the experiments.
Survey of existing applications and 
identification of application categories 
and successful elements/components.

Chapter

Gather information on 
users, interactions, and 
environment to inform all 
subsequent activities.

Implement and evaluate 
IDEO methods.

Identification, framing and 
definition of the research 
question.

Research toolkit

Application description tool
Figure 1.05 (this and opposite 
pages) visual table of contents 
for this document.

Insights gained from 
application of IDEO 
methods and 
procedures. Large 
volume of image, audio, 
and video data.

Precedents, background 
research, and guiding 
principles.

Research question

2 3 41

Field Trip
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Experiment
1

Experiment
2

Experiment
3 Conclusions

A series of guidelines and 
suggestions for how visitor 
experience may be enhanced. 

Production of Denniston 
application in conjunction with 
Department of Conservation staff 
using all knowledge gained in 
the study.

Refinement of two concepts 
from Experiment One into two 
applications deployed in 
Arthur’s Pass visitor centre.

Development of advanced 
prototype of NZ Birds 
concept.

Supervision of student groups to 
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▶ 2.0 INTRODUCTION

This chapter seeks to explore and summarise issues relevant to the design, development, 

and implementation of mobile device software – specifically, software designed to be 

used in the ‘outdoors’. Enhancing user experience through the use of smartphone 

technology requires research into a broad range of topics, including:

(1) The device hardware. Convergence is discussed, and in particular, whether new 

smartphones have reached the point where the traditional arguments against 

general purpose devices have become irrelevant.

(2) Future directions of computer technology are discussed, and as much as is 

possible, predictions about the future impact of smartphones are made.

(3) A section will examine which development platform best suites the needs of this 

study. Currently, the mobile device space is dominated by two major platforms: 

Android (Google™) and iOS (Apple™).

(4) The design and development of mobile device software follows a different 

process than that of desktop software. These differences are discussed, and a 

simple process for creating mobile software is identified.

(5) The importance of user location is discussed. The popularity of context aware 

software has exploded with the inclusion of GPS functionality on all modern 

smartphones. Early examples of location aware applications are described and 

their strengths and limitations are discussed.

(6) The introduction of new technology can sometimes produce unforeseen, negative 

side-effects. A section discusses both the positive and negative (potential) 

consequences of an increased use of mobile technology.
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(7) Social networking is discussed in terms of its effectiveness in maintaining use of 

software/services as well as it’s usefulness in allowing users to share their data 

easily with friends and family.

(8) Traditional desktop software is usually created by teams of designers, 

programmers, and testers. However, mobile device software is normally created 

by single developers. In this case a developer assumes the role of designer and 

programmer. A section of the literature review examines the two components of 

this role and identifies strengths and weaknesses of the ‘designer as 

programmer’.

(9) This study asks how the new generation of mobile devices can enhance a user’s 

experience. To answer this question, new ideas and concepts will need to be 

generated and examined. Proven methods for ideation and concept generation 

will be needed, consequently the IDEO method cards are discussed and 

examples are given in which they have enhanced the design process.

Together, the investigation of the above nine points will inform and frame the subsequent 

research conducted in this study’s experiments.

▶ 2.1 TECHNOLOGICAL CONVERGENCE AND WHY IT IS IMPORTANT

The concept of convergence is important for this study as the validity of its results rely on 

the new class of mobile devices being part of the future technological landscape. Some 

of the arguments against technical convergence as a positive influence suggest that any 

convergent device will be ‘doomed to fail’, and will result in a substandard user 

experience. However, a central theme of this study is that hardware convergence is 

critical for creating a device whose whole is greater than the sum of its parts. This 

concept will be examined in a later section that evaluates noteworthy smartphone 
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applications that use convergent technologies (for example, GPS, accelerometer, 

compass, and camera inputs) to create novel user interface experiences.

A general discussion of convergence will give a brief historical context and will then 

consider the advantages and disadvantages of hardware convergence.

▶ 2.1.1 PROBLEMS WITH CONVERGENCE

Technological convergence is a term that refers to the tendency for multiple devices (or 

functions) to evolve into a single device. For instance, a mobile phone and iPod could be 

said to have converged into a single device in the iPhone. Much debate exists over 

whether convergence will deliver a better or worse user experience. For example, Miller 

and Norman[9] suggest:

“We believe that the general nature of  the computer has been over-emphasized, 

and has led to the development of  a general- purpose tool that attempts to serve 

all purposes. We believe this emphasis is wrong. Instead, we argue for 

specialization, for the development of  specific, stand-alone applications, each 

with its own physical shape and mechanical components tailored for the needs 

of  that application, each with whatever specialized forms of  interaction are 

appropriate for the tasks to be performed. Such applications will not look like 

computers, they will look like applications. As a result, users will not need to 

know how to work computers. Instead, they will simply need to understand their 

applications.” [9]

They argue that users of general devices are forced to first learn the general device 

interface, then learn the interfaces for the multiple, specific sub-applications. They go on 

to argue that not only are these general devices harder to learn, but that they are less 
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powerful than specialised devices because of compromises made in design and 

fabrication (for example, common [compromised] interface, size, portability).

Miller and Norman[9] identify the following major problems with convergent, general 

function devices:

1. Interface definition and coordination: finding and designing a single interface that 

adequately serves disparate functions. For instance, a graphics drawing package 

has very different interface requirements than a database application.

2. Competition for resources. When a single device performs many functions, it is 

argued that there will be competition for system resources. For example, when 

multiple processes are running, which one is controlling the keyboard and screen? 

How do multiple processes make use of the screen and coordinate their activities to 

avoid one function disrupting another? Specifically, Norman and Miller identify a 

“single pointing device”[9] [i.e. mouse] as an issue for the general function device.

It is also argued that while a general computing tool can perform multiple functions well, 

the inputs required from different applications can result in compromises. For example, a 

flight simulator could operate using a mouse and keyboard, but this would not reflect 

how users interact with a professional flight simulator system, let alone a real world 

situation in a cockpit. A musician may interface with a piece of music software using a 

real piano keyboard. While a virtual keyboard could be reproduced using graphics and 

a mouse to sense touch events, it is very different from having a real keyboard in front of 

the user. Thus, the interface (or rather the range of interfaces required) plays a major part 

in why a general purpose device may fail to deliver a satisfactory user experience.

Importantly, Norman and Miller[9] identify portability as another reason why general 

purpose devices are problematic. They talk about the case of an electronic calendar and 

how on the surface it seems as if many of the functions of a calendar (availability, 
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alarms, scheduling etc.) would be well implemented on a computer. However, when the 

user wants to move away from his/her desk, the lack of portability becomes an issue 

and the entire system is compromised. Obviously, this example is heavily influenced by 

the time in computer history when this article was written (1986), and many things have 

changed in the intervening 26 years (portable computers, 3G and WiFi networks etc).

Norman and Miller[9] argue that the reasons why kitchen tools (for example, bottle 

openers, can openers, knives, spoons) have not converged into a single kitchen device is 

just as valid for why specific devices should not converge into a single general 

computing device – namely, the general device is compromised and ends up not doing 

any task particularly well.

Miller goes on to say:

“We argue that current computer systems are weak because of  the attempt to 

handle a large number of  quite different applications with the same, general set 

of  input-output devices and interface techniques. These limitations lead to a 

lowest common denominator approach to interface design, where interfaces are 

driven by the technology that is available and common to a large number of  

very diverse applications. This leads a designer to approach the problem of  

developing a new application from the perspective of  "How can I make a 

computer behave like this application?” [9]

To be fair, the authors do acknowledge the weaknesses in the multiple, specific devices 

approach they promote. Specifically, they identify the following problem: A user would 

have to carry many devices around with him/her. If one or more devices where left 

behind, the functionality of the device would not be available to the user. A user is not 

likely to carry around three, four, or five devices all of the time and all of these individual 

devices would require power, charging, and coordination to be useful.
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Figure 2.01: Excerpt from Buxton (2001) [10]

“The exercise is this: ask 10 people what they think the 
most significant changes have been in computers over 
the past 15 years. If the list that you thus obtain is like 
mine, it will look something like the list shown on the 
opposite page.

When I have done this exercise, I typically get the same 
basic results whether it is a layperson or technology 
professional that I poll. The greatest consistency is with 
the first three or four items. Further down the list the 
responses are fuzzier and less consistent.

This is significant, since I would argue that the items are 
listed in inverse order of importance. The things that 
come first to mind are the least important, and the 
things that come last to mind and are most vague, are 
the most important.” [10]

In a similar vane, Buxton[10] argues that:

“While common discourse about digital media is dominated by the concept of  

convergence, we argue that from the perspective of  the usage model, just the 

opposite concept, divergence, should be the dominant model.” [10]

In other words, forcing people to adapt to the requirements of a single, general-purpose 

computational tool is the wrong solution. Buxton also believes that over the short history 

of computing, manufacturers have overestimated the role of technology and 

underestimated the role of (user centred) design. Buxton argues that the features that most 

users would identify as important are merely a result of the relentless progress predicted 

by Moore’s Law.

According to Buxton the three most important changes in technology or computing have 

been input/output (I/O) transducers (for example, accelerometer, touchscreen, 

gyroscope, digital camera); location/motion sensing (GPS, compass, gyroscope); and 

networking (WiFi, 3G/4G mobile networking)[10]. However, in his experience, when 

most users are prompted they would list other characteristics or trends as being more 

important (see figure 2.01).

In an audio interview in 2010[11], Buxton softens his view slightly and suggests that 

when multiple devices are combined into one, the cognitive load required to learn how 

to use the combined device is not a product of number of features multiplied by effort. 

Rather, in a process similar to the ‘chunking’ of memory determined by the 7±2 rule for 

short term memory, the counter is reset to one device. It is as if a new class of device has 

been created from many parts, and this new class resets the ‘device count’ to one. This 

principle applies if the individual components are grouped together under the umbrella of 

a master operating system, as they are in iOS and Android smartphones.
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Of particular interest to this study, Buxton refers to the need for a major refocussing of 

efforts away from engineering and technology towards design, humanities and the 

‘digital arts’. This certainly fits with the Apple endorsed guidelines of spending a 

significant proportion of development time on ‘design’[10].

Buxton goes on to suggest that software and hardware designers need to break out of 

the “technocentric bias”[10] and instead focus on a human-centric perspective by asking 

the following questions:

(1) Who is using the computer?

(2) What are they doing?

(3) Where are they doing it?

(4) When are they able to do it?

(5) Why are they doing it?

(6) How do they do it?

By considering and addressing these questions, it is suggested that the designer will be 

guided towards the:

“right solution in the right form for the right person in the right location at the 

right time and at the right cost.” [12]

Commentators in academia and industry sometimes talk of the importance of education 

and the training gap. However, more often than not what is meant is the need to teach 

people more about technology: to make them ‘computer literate’. The existence of all of 

this documentation is a testament to a training gap, but the gap is on the side of the 

engineer and computer scientist, arguably the perpetrators of these systems, not on the 

part of the users (who could be seen as the victims of this process). In order to overcome 

this situation, the technological expertise of the computer scientists and engineers who 

1. Smaller: computers are much smaller than they were, 
making them portable, among other things

2. Faster: we can do things on small machines that used to 
take huge machines

3. Cheaper: the cost of  computation is falling dramatically

4. More of  them: the number of  computers has exploded. 
The population of  microprocessors in the world is now 
about three times the population of  humans. 

5. Networked: our machines can communicate with one 
another, with faster speed and increasingly using wireless 
means

6. Location/Motion Sensing: our devices are starting to 
have the capacity to know where they are, both 
geographically (such as the GPS-equipped navigation 
computer in some cars, for example), and "socially". Social 
awareness comes in two forms: technological and human. 
Devices are developing the capacity to have an awareness of 
what other devices are in (what Microsoft calls) the 
"Network Neighbourhood" (what I call the "society of  
appliances"), and in terms of  the human social context.

7. Input/Output (I/O) Transducers: the input output 
devices available are changing dramatically, offering a range 
of  options from printers, scanners, etc. to the user, thereby 
opening the opportunity to redefine the nature of  what 
constitutes a "computer terminal".
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make these systems must be matched or exceeded by their knowledge of people and 

their capabilities.

In his article, Buxton proposes the concept of the “Waternet”[10] and likens it to the 

internet in that it provides a delivery system for data to multiple end point devices or 

outlets. The delivery system itself is not important, but at the end of the system there exists 

a wide range of specialised outlets providing services, for example taps, showers, and 

sprinklers. This notion can be likened to the way the internet operates, and the modern 

web browser is the general purpose tool that displays all web content. However, a more 

useful tool might be a device capable of running a wide range of mini-applications that 

each make use of the data provided by the world wide web but present it in totally 

different ways. Web applications and SAAS (Software As A Service) applications have 

used this idea. Many smartphone applications behave in just such a way – with a very 

narrow scope of tasks done well.

Buxton proposes that networking and communication between devices is a solution to the 

increased cognitive ‘overhead’ of learning to use multiple, specific devices. As an 

example, one may consider some of the specialized digital appliances that are found in 

a modern automobile: the cell phone, the stereo, and the GPS system. Each has an 

independent function, and may likely be manufactured by many different companies. 

Operating each also imposes a cognitive load upon the user and in the context of a 

moving car, for example, this load can become dangerous.

Imagine driving down the freeway listening to the car stereo and having the phone ring. 

If the music is playing loudly, before answering the phone, your first reaction will likely 

be to turn down the stereo. All of this can take your concentration, not to mention your 

eyes and hands, away from driving.

Next, imagine that these appliances can communicate over a wireless network in the 

vehicle. If this is the case, they can all know that they are in the car, and the GPS, for 
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example, can let the phone and the stereo know that the car is moving. Thus, when a 

call comes in, the phone can notify the stereo to turn down the music. In order to let the 

driver further concentrate on the safe operation of the vehicle, the phone could also use 

the car network to divert the voice of the caller away from the handset to the stereo 

speaker closest to the driver. The phone then ‘listens’ to the driver’s voice through a 

microphone built into the steering wheel it, rather than the one built into the handset. As a 

result, when the phone rings, the driver need only say the word ‘answer’, and the 

‘cognitive overhead’ in speaking to the remote person is reduced to that of speaking to a 

person sitting in the passenger’s seat.

▶ 2.1.2 ADDRESSING THE POTENTIAL PROBLEMS OF CONVERGENCE

Most of the arguments against convergence (described in the previous section) come 

from an era where mobile device technology was relatively undeveloped. It is 

noteworthy that the phone answering system described above can, now, be 

implemented on almost any modern smartphone. Recent developments in touch screen, 

battery, wireless, camera, and processor technology have changed the balance of the 

convergence debate.

▶ MOBILITY 

The new generation of mobile devices challenges the traditional arguments against 

device convergence. The sheer convenience of having a single device in a jacket pocket 

compensates for the compromises inherent in a general device. Users do not want to 

carry multiple devices around with them and they do not want to remember to keep 

multiple devices charged, synchronised and ready to go. Even the proponents of 

multiple, specific devices concede this[13]. In the same way a tramper would not carry a 
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knife, saw, peeler, bottle opener and tweezers around with them when a swiss army 

knife type device can be used instead, people do not want to carry around a bag of 

digital devices with them. Todays mobile devices include the functionality of GPS, digital 

still camera, digital video camera, MP3 player, mobile phone, web browser, email 

client, and more.

▶ CONSISTENT USER INTERFACE AND API LIBRARIES

Buxton, Miller, and Norman assert that interfaces are compromised on general purpose 

devices because they are reduced to the lowest common denominator[9-11]. However, 

with a powerful set of consistent and easy to programme APIs this problem is largely 

eliminated. Combined with a touch screen device where the interface is incredibly 

flexible and dynamic, this problem has all but vanished. For example, a drawing 

application could project its own interface directly on the screen. This interface exists for 

only as long as the drawing application is running. A database application could draw 

its interface when it was being used. The common link between the two is that the same 

set of APIs is used to draw the elements and handle their interaction. The APIs lower the 

learning curve for multiple function devices by requiring users to learn the basic ‘nuts and 

bolts’ of the system only once.

Buxton, on numerous occasions, refers to the cognitive load associated with general/

multipurpose devices[10,11]. However, this position ignores the fact that with modern 

mobile operating systems, the cognitive load associated with learning three applications 

is not three times the load associated with learning one. Once the system has been 

learned by using one or two applications, any cognitive load is negligible (assuming 

user interface and design guidelines have been adhered to).
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In a personal communication with this study’s author, Miller suggests that the touchscreen 

and reconfigurable interface has made the multipurpose device much more attractive 

from the user’s position[13]. Many of the arguments against the multifunction device are 

no longer valid. However, he does urge designers to not go overboard with lavish and 

complicated interface designs as this will introduce a new series of usability issues.

▶ INCREASED POWER OF MODERN DEVICES

While in 1986, the computing power of a device may have limited its ability to function 

as a general purpose device, no such constraints exist today. Today’s smartphones have 

many times the computing power of desktop devices in 1986, with the Samsung Galaxy 

III, for example, housing a quad-core processor and advanced graphics processing 

capabilities. However, a new set of constraints have placed limitations on the usefulness 

of mobile devices. For example, battery power is still a major problem with today’s 

mobile computing devices. While the devices may well exhibit high levels of 

performance, sustained use at this level drains the portable battery very quickly[14,15]. 

Ironically, the more useful a smartphone becomes, the more it gets used between 

charges, and the faster the battery drains.

▶ AVOIDING COMPETITION FOR RESOURCES

In modern mobile devices (the iPhone for example), the current process (foreground 

process) has complete control of the screen. Thus there is no competition for the screen as 

a resource. Similarly, the foreground application is responsible for capturing and 

processing input from the keyboard, camera, etc. While background processes can 

utilise GPS and directional data, they do not have access to the actual screen and 
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interface elements. Multitasking has only recently been enabled in Apple’s iOS 4.0+, but 

has been present in Google’s Android platform from its inception.

▶ UNIQUE INPUTS

A lack of different user input mechanisms could well inhibit the usefulness of a general 

purpose device. However, the recent generation of mobile devices often include sensor 

systems that enhance and in some cases revolutionise how users interact with the device. 

For instance, the iPhone 4 and Samsung Galaxy III smartphones include:

(1) GPS with digital compass for location, elevation, and directional data.

(2) Gyroscope for sensing changes in pitch, yaw, and rotation.

(3) Accelerometer for detecting changes in movement in various directions.

(4) Microphone for speech input and recognition.

(5) Multitouch. Touch is an important input method, but multitouch input allows for a 

much wider range of gestures, for instance flicking (for scrolling), pinching (for 

zooming). These input methods (gestures) allow for a much more direct 

relationship between the user and the data they are viewing/manipulating.

Games applications have most often used these alternative input methods. A new class 

of augmented reality applications have started using data from the camera combined 

with geolocation and directional data to provide an augmented view of the user’s world. 

Applications such as Sleep Cycle[16] have used accelerometer data to measure a user’s 

sleep patterns and determine when they are in deep or shallow sleep cycles.
Figure 2.02: The Sleep Cycle iPhone application. This 
application is designed to be placed underneath the 
sheets on the bed and uses the accelerometer to 
detect movement of the sleeper throughout the night.

The application can be instructed to wake the user 
during a period of light sleep [16].
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▶ ‘ALWAYS ON’ NETWORK CONNECTION

One of the core functions a mobile device must provide is an ‘always on’ internet 

connection. Through a combination of cellular data networks and WiFi hotspots, today’s 

mobile devices generally have a constant connection to the internet. By doing this, these 

devices avoid the trap of being rooted to a particular geographical position as 

suggested by Norman and Miller[9].

However, it must be noted that access to 3G/data networks is severely limited in 

backcountry areas, so the ‘always on’ data connection cannot be assumed. Additionally, 

international visitors will face huge data roaming charges if they consume large volumes 

of data while traveling overseas.

▶ 2.1.3 SOFTWARE AS DIVERGENCE

iPhone applications are typically very specific in terms of functionality – much more so 

than their desktop/laptop computer counterparts. Apple recognised this as being 

extremely important when developing their interface and development guidelines[17]. 

Usage patterns with iPhone applications are much different then desktop or laptop usage 

patterns[17]. Typically, iPhone applications are used for 30 seconds or less and the 

scope of iPhone applications is much smaller then desktop/laptop applications. 

Application Definition Statements are considerably simpler, and iPhone application 

design is mostly about what you leave out, not what you put in. In other words, less is 

more. If a smartphone application is starting to become unwieldy, the designer should 

consider splitting it into two separate applications[17].
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Patrik Dubroy[18] describes the iPhone as the acid test for convergence:

“To me though, the more interesting aspect is that it looks to be a make-or-

break test for the theory of  convergence. Yes, we’ve had camera phones and 

mobile web browsers for years, but they tend to be more gimmicky than useful. 

I think this is going to be the acid test: can we create a good multi-purpose 

mobile interface? And more importantly, will people buy a swiss army 

computing device?”. [18]

Dubroy concludes by stating that in the end it will be the consumers that determine 

whether the new generation of convergent smartphones succeed or not.

Laura Ries[19] is dismissive of the iPhone, calling it a convergent device that will 

ultimately disappoint its customers due to battery life, non-tactile feedback (from the 

touchscreen), and bulky size. She echoes the views of Miller and Buxton that convergent 

devices are compromised and will not succeed. In a later article[20], she backtracks 

somewhat to say the maybe the iPhone was not actually a convergent device, even if it 

was actively marketed as such by Apple. She cites the decision to allow 3rd party 

applications to be used on the phone as pivotal in its success.

But are devices based on iOS and Android really convergence devices? Ontologi[21] 

argues not. In fact, he suggests that the iPhone is in fact a portable computer. It may be 

of a different form than we have seen before, and the interface may be quite different, 

but fundamentally it is a computer.

In the case of iOS devices, the underlying operating system is Mac OS X, and in the 

case of Android it’s Linux. Consequently, these devices are essentially computers that run 

divergent software. It’s the software that offers multiple, specialised applications. The 

device can do this through touchscreen input. The hardware is not convergent any more 

than a regular laptop is, it is the software that allows divergent specialisation. So, in 
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many ways, the arguments of Buxton and Miller do not apply simply because these new 

devices are in fact computers. The Samsung Galaxy smartphone is not a phone that 

performs other functions, rather it is a mobile computer that happens to run mobile phone 

software, as well as GPS, music, mail, and web browsing software. The growth of 

standard web applications and Software As A Service (SAAS) web applications aligns 

well with the concept of software as offering divergence on handheld devices. Many of 

the applications available on Android and iPhone use the underlying infrastructure of the 

internet, and the data provided on it, to tailor a user’s interaction. For instance, the ESPN 

Cricinfo iPhone application gives users a streamlined method of viewing and interacting 

with the same data that exists on the cricinfo website (see figure 2.03).

▶ 2.2 WHY SMARTPHONES PRESENT INTERESTING OPPORTUNITIES

There exists a significant global trend for computing power to become smaller, faster, 

more power efficient, cheaper, and more functional[23]. In 1965, Intel cofounder 

Gordon Moore described a trend in transistor fabrication that later became known as 

Moore’s law. Moore’s law has been described in the following way:

“Moore's law describes a long-term trend in the history of  computing hardware. 

The number of  transistors that can be placed inexpensively on an integrated 

circuit has doubled approximately every two years. The trend has continued for 

more than half  a century and is not expected to stop until 2015 or later.

The capabilities of  many digital electronic devices are strongly linked to Moore's 

law: processing speed, memory capacity, sensors and even the number and size 

of  pixels in digital cameras. All of  these are improving at (roughly) exponential 

rates as well. This has dramatically increased the usefulness of  digital electronics 

in nearly every segment of  the world economy. Moore's law precisely describes a 

Figure 2.03: The ESPN Cricinfo iPhone 
application, an example of divergent 
software. Rather than just displaying a 
web page, this application displays data 
using a custom application [22].
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driving force of  technological and social change in the late 20th and early 21st 

centuries.” [23]

Moore’s law has continued to deliver a relentless increase in transistor density and this 

has translated to smaller, faster, more capable mobile devices. As the quotation above 

suggests, Moore’s law is not only applied to computer CPU chips, but also to other 

computer related devices such as digital camera sensors, GPS chips, 3G and WiFi 

communication chips, and countless other subsystems. By itself, Moore’s law may well 

predict device convergence as these separate computer subsystems get smaller, faster, 

and more likely to be integrated with each other.

As global telecommunications systems were developed, it was inevitable that phones 

would become mobile, and that these mobile phones would (eventually) evolve into 

mobile computing devices. As discussed in the previous section, devices using iOS and 

Android have changed the mobile phone landscape. This category of devices, often 

referred to as smartphones, has enabled a vast range of functionality that had not 

previously been possible. It is important to note that while some functions (such as email 

clients and web browsers) may have been present in previous devices, they were difficult 

to use and were not fully developed.

▶ 2.2.1 THE GROWING ADOPTION OF SMARTPHONES

Smartphones now account for over 17% of all phone sales[24]. There are two major 

platforms in the smartphone industry: iOS (Apple), Android (Google), and three minor 

platforms: Windows 8 (Microsoft), Symbian (Nokia) Windows 8 and RIM OS (Research 

in Motion). Smartphone sales have been growing for a number of years now, and as 

expected by some analysts, smartphone sales exceeded those of desktop computers at 

the end of 2011[25,26] (figure 2.04). Between the first quarter 2009 and first quarter 
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2010, smartphone sales have increased by 17%[27]. IDC predict that 2010 

smartphone sales will increase by over 55% from 2009 numbers. They also predict a 

24.5 percent increase in smartphone sales in 2011 and a reduction in growth to around 

13.6% annually by 2014[28].

“Whether it‘s checking email on the go, connecting with friends through social 

networks or using turn-by-turn navigation, the capabilities of  smartphones are 

convincing more and more consumers to make the leap from a simple mobile 

phone to a more sophisticated device. As of  Q1 ‘10, Nielsen data shows that 

23% of  mobile consumers now have a smartphone, up from just 16% in Q2 

‘09.” [29]

It is clear that there is a major trend towards the purchase and use of these devices[30]. 

These devices themselves are changing the way the internet is being used. Mobile users 

are now making much more use of ‘always on’ connections to use email, web, and 

social networking services as their mobile devices become more capable and 

usable[31-33].

In 2010 Apple and Nokia had by far the largest smartphone hardware sales[34]. This 

changed dramatically as Android based smartphones entered the market and 

immediately generated a large sales volume (see figure 2.05 and 2.06). Recent surveys 

have given interesting insight into how these devices are being used, which hardware is 

preferred, and which operating systems are dominant.

Admob mobile metrics reports reveal some interesting patterns amongst smart phone 

usage. When considering operating system share by region in 2010, iOS (iPhone) 

accounted for 90% of all mobile web transactions in Oceania and Nokia accounted for 

92% of all requests in Africa[34]. Overall, iOS is used considerably more ‘international’ 

than Android which does relatively well in North America but poorly in other regions. Of 

all iOS devices used, less than half (48%) are used in North America with Western 

Figure 2.04: US Smartphone sales, actual 
and expected, showing smartphone sales 
exceeding computer sales by 2011 [25].
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Europe, Asia, and Oceania making significant contributions to usage. For the iPad, 58% 

of devices were being used in North America. In May 2010, 67% of Android users 

were in North America with Asia making the next most significant region on 18% 

(Oceania registered less than 1%). As previously discussed this could simply reflect the 

relatively slow roll out of good Android enabled devices in non-North American markets. 

The percentages described here do not include the use of iPad or iPod devices. When 

iPod touch device sales are considered, it is reasonable to assume that the iOS market 

share is even higher than that described[34].

When considering raw sales figures, both Android and iOS devices have a 

disproportionately high ratio of sales to application usage (iOS: 15% sales, 40% usage; 

Android: 10% sales; 26% usage). This suggests that these two platforms offer users 

something that is not being offered by other smartphone platforms [34,35,36].

Nearly twice as many iOS device users download paid applications when compared to 

Android and webOS users (50% for iPhone, 35% for iPod touch, 21% for Android, 24% 

for webOS)[34]. Finally, 91% of iPhone users would recommend their device to a friend 

or colleague. Eighty-four percent of Android users would recommend their device to a 

friend or colleague[34]. This represents a high level of user satisfaction with both 

platforms. Similar findings from Nielson group indicate that 80% of iOS users want 

another iOS device and 70% of Android users want another Android device. This 

compares starkly with rates of 47% and 34% for Blackberry and Windows Mobile users 

respectively[29].

A Nielsen survey from late 2009 reveals the age breakdown of smartphone users. 

Although there is a significant increase across all users, women, teens, and senior 

citizens show the highest percentage increase[33].

Numerous studies indicate that the gender split for smartphone usage is around 45% for 

women and 55% for men [29].
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Figure 2.05: Smartphone market share by Operating System
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▶ 2.2.2 WHICH SMARTPHONE PLATFORM

Currently, the smartphone market is shared between iOS (Apple) and Android (Google 

devices). RIM (Research in Motion), makers of the Blackberry range of devices and 

Nokia (makers of Symbian and Windows 8 based smartphones) have seen their 

marketshare dramatically reduced.

When developing a multi-platform smartphone software product, there are two possible 

strategies:

(1) Develop separate products for the major platforms (in this case Android and iOS)

or

(2) Develop a web-based application that can be deployed on multiple devices 

without the need to develop two or more versions of the software.

Option one delivers fully functional applications, but ignores the minor platforms and 

requires two separate applications to be developed (one for Android and one for iOS). 

Images, audio, and other application resources can be shared between versions, and 

difficult tasks such as storyboarding and interface design need only be done once (as a 

rule), but at some point a programmer must create two separate applications using two 

different programming languages.

Option two allows a web programmer to develop a single version of the web-based 

application and simply deploy it as a web site or a very lightweight ‘container’ 

application. However, the resulting web application often includes compromises and is 

not capable of using the smartphone’s full feature set.

The current smartphone market is split between iOS and Android and this does present a 

problem when deciding which platform to develop for, nevertheless a decision must be 

made. In this study, iOS was used to develop concepts, prototypes, and products. While 

1%
2%2%

9%

66%

20%

Android
iOS
Java ME
Blackberry
Symbian
Windows Phone

Figure 2.06: Mobile/Tablet Operating System Market Share, source 
www.netmarketshare.com[38]. Note, this data includes all iOS 
devices (iPads, iPhones, and iPod touches)
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sales figures suggest that iOS’s smartphone marketshare comes second to Android, there 

are several compelling reasons for choosing it as a development environment. These are 

summarised in the following sections.

▶ 2.2.3 WHY IOS: FUNCTIONALITY 

While devices like the Blackberry have been extremely popular in the enterprise 

environment[38,39], the iPhone (and iPod touch/iPad) have captured the general 

public’s interest. The success of the iPhone is based on a number of factors:

(1) An attractive, intuitive user interface that permeates all system tools and third 

party applications. 

(2) A vast array of applications (over 500,000 at the time this report was 

written[40]) (software divergence).

(3) A trading on the iPod ‘halo’ effect and the marketing machine of Apple Inc.

(4) True hardware convergence, with GPS, camera (although the original iPhone 

had no camera), WiFi, accelerometer, digital compass and gyroscope (iPhone 4 

and 5).

(5) Touchscreen technology that enables the device to present a customised interface 

depending on the nature of the task being performed. Without this ability, any 

multifunction device would be cumbersome and riddled with buttons and 

controls. At the time of this study, no tactile (haptic) feedback is available in any 

mainstream smartphone device. This may change soon.
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▶ 2.2.4 WHY IOS: EASE OF DEVELOPMENT

One of the factors that has led to the explosive growth of applications available for iOS 

devices is the Cocoa/Objective-C development environment. The Objective-C 

programming language has been used for over 25 years and has its origins in the 

NeXTStep operating system. Objective-C itself is a very thin layer built on top of the C 

programming language (primarily to provide Object Oriented Programming functionality). 

However, the true advantage of the iOS development environment comes from the 

extremely rich iOS API frameworks collectively known as Cocoa (for the Mac OS X 

platform) and Cocoa Touch (for the iOS platform). These frameworks perform much of the 

heavy lifting required by modern, event driven, media rich applications. For example, the 

UIKit framework for iOS allows small amounts of code to trigger rich user interface 

interactions (for example, displaying tables, dialog boxes, movies, and images).[17]

According to Apple’s Senior Vice President of Software Engineering, Bertrand Serlet[41], 

these frameworks “Allow developers to concentrate on what makes their applications 

special” [41]. Serlet goes on to argue that the success of software has moved from being 

measured by an application that simply works, to an application that is easy to use, to 

an application that amazes.

This statement indicates that over the years the bar has been lifted in terms of the quality 

of software that users expect. It is assumed that modern software will be easy to learn, 

easy to use, and ‘fun’ to use in addition to being functional and not ‘crashing’. This is 

even more important on iOS devices as the user has a choice of over 500,000 

applications to download[40] and will simply not use a piece of software that is not easy 

to use or crashes often.
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UIAlertView *theView=[[UIAlertView alloc] 
initWithTitle:@"Welcome" message: @"The plant 
identifier allows you to identify various New 
Zealand native plants." delegate:self 
cancelButtonTitle: nil 
otherButtonTitles:@"Continue",nil];

[theView show];

Figure 2.07: Heavy lifting example; 
two lines of code to show and 
dismiss an Alert View.

The iOS frameworks (Cocoa Touch) fulfill the following functions:

(1) They abstract details of the underlying platform from the developer. This means 

that the architecture (processor, screen size, GPS chip etc) can change with little 

or no impact on the developer’s applications.

(2) They provide a consistent user experience to the user. By using standard Cocoa 

Touch APIs, all applications behave in the same way. Once the user has learned 

how to use a tableview in one application, they effectively know how to use it in 

all other applications. For end users, this lowers the learning curve, and promotes 

user self-efficacy to download and use future applications.

(3) They take care of much of the heavy lifting (see figure 2.07). The developer is 

left to concentrate on the application logic that makes their application special, 

or different from the competition. The developer is not forced to reinvent the 

wheel by creating standard interface elements, or custom code to, for example, 

download xml data from a remote data server.

(4) They enable rapid prototyping. By decreasing the development time for user 

interfaces, iteration is encouraged. Developers are able to develop multiple 

versions of their application interfaces, test them, refine them, and then start 

coding. Because the Xcode development tools (the tools used to build iOS 

applications) allow user interfaces to be designed with very little coding, the 

developer is not committed to a single line of development because they have 

invested a significant amount of time in a single interface design.

In addition to developing, maintaining, and enhancing these APIs, Apple also provides 

detailed guidelines for when and how to use the iOS interface elements. The Mobile 

HIG (Human Interface Guidelines, see figure 2.09 for an example) for iPad and iPhone 

documents provide detailed and easily understood guidelines on how to build 

applications, and how to present data to the user via graphical user interfaces[17,42]. 
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Figure 2.08: The iPhone stencil kit from the 
OmniGraffle Pro prototyping kit showing the 
suite of iOS user interface elements.
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Figure 2.09: A page from the Apple 
Mobile HIG [17].
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This document is invaluable as a resource to iOS application designers and provides 

guidelines for creating consistent, easy to use interfaces.

In terms of a research platform, iOS allows researchers to concentrate on innovating 

rather than worrying about implementation details. It offers a feature-rich set of 

frameworks, and a rapid-prototyping environment.

▶ 2.2.5 WHY IOS: FRAGMENTATION

The ideological positions of Apple and Google vary widely in terms of smartphone 

operating system design and implementation. Apple believes that a locked down, 

controlled environment will ultimately produce a safer, reliable, more enjoyable and 

productive experience for users. Google, on the other hand, believe that the user should 

be free to change any aspect of smartphone’s operation, including installing applications 

from unknown and untrusted sources[43]. Apple are the sole hardware manufacturer for 

iOS devices as they believe that vertical integration will deliver a better experience. 

Google have made Android available for any hardware manufacturers, and as a result 

there is a large variety of Android based handsets available. However, as a result of this 

‘openness’, the Android platform suffers from an important effect known as 

fragmentation[43-45]. Fragmentation occurs as a result of different hardware 

manufacturers:

(1) Producing multiple different devices with different characteristics/abilities (for 

example, screen dimensions).

(2) Bundling different versions of the Android operating systems with their devices.

(3) Developing their own custom extensions to the Android operating system.
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The one important difference between different iOS hardware devices (screen size/

resolution) is handled by iOS API frameworks that abstract actual dimensions away from 

the programmer. Figure 2.10 shows very clearly that iOS does not suffer from operating 

system fragmentation. Three years after an iOS device’s release, all devices are using the 

most recent major operating system release. However, Android devices vary widely in 

terms of which major release of Android is installed, and this is a huge problem. 

Developing for a fragmented platform takes considerably more effort as great care must 

be made to ensure applications work correctly on a much wider range of hardware 

devices. Producing applications for iOS is considerably easier because the developer 

knows which platform capabilities he/she can utilise, safe in the knowledge that most (if 

not all) devices will be running the most recent major operating system revision.

▶ 2.2.6 WHY IOS: A DIVERSE SET OF DEVICES

The iOS frameworks are practically identical between iPhone, iPad, and iPod touch 

devices. In real terms there are just two additional classes (popover and splitview 

controllers) to handle the extra screen size on the iPad. Thus, it is extremely easy to 

develop software that targets iPhone/iPod touch and iPad simultaneously with very little 

additional programming or design needed. This is a distinct advantage.

▶ 2.3 DIFFERENCES BETWEEN MOBILE AND DESKTOP SOFTWARE 
DEVELOPMENT

Apple suggest that Design (and one can argue about whether programming/coding is 

design) should occupy a much larger proportion of an iPhone application’s development 

cycle compared to conventional software development[17]. Part of this shift in focus has 

Figure 2.10: Diagrammatic representation 
of fragmentation in the iOS and Android 
Operating Systems [43].
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to do with the fact that applications designed to run on portable platforms are under 

severe usability constraints such as screen size, readability issues, performance (speed) 

issues, and issues around the accuracy of user input (touch screen interfaces are 

generally accurate to within a 40 x 40 pixel area when detecting a finger touch).

iPhone and iPad applications also tend to be much smaller in scope than desktop 

applications. This is because software for mobile devices operates within a constricted 

space. Screen size especially has a large impact on what can be accomplished by 

iPhone software. 

Various processes for iPhone software development are suggested, but the one proposed 

by Steve Marman[46] encapsulates the concepts and ideas found in most of them. 

Marman lists ten elements of a successful development process as follows:

(1) Step 1: Define the problem you are trying to solve. Define exactly what problem 

your application will solve. Who are the users and what are their requirements 

and characteristics. Create a persona that accurately describes a typical user of 

your application.

(2) Step 2: Analyse existing applications. This step involves becoming familiar with 

iOS applications both within and outside the category of application you are 

producing. By investigating and analysing existing applications you will discover 

successes, failures, and the reasons for them. A developer will also become 

familiar with the standard iOS user interface elements by interacting with the suite 

of Apple provided applications.

(3) Step 3: Explore possible solutions. This phase could loosely be described as 

brainstorming. Consider functionality, and formulate an Application Definition 

Statement. Consider the constraints of a mobile device such as battery life, 

screen size, touch input characteristics, typical usage patterns (for example, 

typically iPhone applications are used for less than 2 minutes at a time). Always 
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consider the user and what they are trying to accomplish by using the 

application. Marman then states that often the most difficult decision when 

designing applications is when determining what to remove, not what

to leave in.

(4) Step 4: Sketch. Draw representations of your interface. These interface drawings 

should be based on the objects and entities you identified in the previous step. 

Develop up to ten concepts. Marman states that Apple’s design practice 

encourages production of up to ten concepts. The rationale is thus: the first three 

concepts are relatively easy to produce. The next two are more difficult, and the 

next two more difficult again. The final three concepts are extremely difficult to 

produce and often include elements of real innovation. Often these final three 

concepts do not get implemented in their entirety, but elements are included in 

final design(s). By producing multiple concepts at this stage, the cost of making 

changes later in the process is eliminated.

(5) Step 5: Paper prototype: Produce paper prototypes of your actual, proposed 

interface [based on the concepts developed in stage 4). These can be tested on 

a sample of the intended users.

(6) Step 6: Electronic, pixel perfect prototype. Marman encourages the use of 

electronic prototyping tools, such as OmniGraffle. Develop your interfaces as 

much as you can using real images, data, and text. Evaluate them and adjust as 

necessary.

(7) Step 7: Do it all again. This is not really a step, but initiates the iteration phase 

and sends the developer back to stage 1 to re-evaluate assumptions and ideas. 

It is important to note that no coding has taken place at this point.
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(8) Step 8: Code. Once the interface has been iterated enough times that it has 

been fixed in a final form, coding can begin. Implement the functionality 

identified in the first 7 steps.

(9) Step 9: Test. Give the prototype application to friends, users, and consider 

organised user testing systems like Amazon Mechanical Turk. Refine code and fix 

bugs.

(10)  Step 10: Submit the application, and consider marketing mechanisms to raise 

the new application’s profile.

While all of the steps may not be followed in every development project, they 

provide a good framework or guide for application development.

▶ 2.4 THE IMPORTANCE OF LOCATION AWARENESS

Today’s smartphone devices are often location aware. That is, by a combination of 

technologies (usually including GPS receivers), they are able to determine their location 

in terms of latitude and longitude. Other devices, for example the iPhone, are able to 

determine bearing by use of an embedded digital compass. GPS units are also capable 

of determining elevation when a lock on four or more location satellites has been 

established.

Hardware convergence has delivered smartphones with cheap, low-drain, quick 

acquisition embedded GPS systems. Modern mobile devices are able to locate 

themselves using a variety of mechanisms:[47]

(1) GPS. Global positioning satellites are used to determine the user’s exact location 

on the earth. By comparing the time of arrival of signals from three or more GPS 

satellites, the GPS can yield a location accurate to within 10 metres anywhere 
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on Earth. GPS systems tend to use relatively high amounts of battery power, and 

can take a significant amount of time to acquire signals if starting ‘cold’.

(2) Cell tower triangulation. By comparing signal strength between multiple cell 

phone towers, a device can provide a rough approximation of location. This 

technique, while less accurate, consumes much less battery power then GPS 

systems.

(3) WiFi triangulation. A device can also approximate its position based on relative 

WiFi hotspot signal strength. Like cell tower triangulation, WiFi triangulation will 

only yield meaningful results when used in built-up, urban areas where (ideally) 

multiple hotspots exist.

Rao and Minakakis have stated that:

“Mobile commerce is poised to make a qualitative leap. Knowledge of  the end 

user’s location will be used to deliver relevant, timely, and engaging content and 

information. For mobile network operators, location-based services represent an 

additional stream of  revenue that can be generated from their investments in 

fixed infrastructure. For the end user, these services can help reduce confusion, 

improve the consumption experience, and deliver high-quality service 

options.” [47]

This has certainly been the case. The use of location data has invented a whole new 

category of mobile applications. The location services APIs in iOS provide advanced, 

yet simple to use access to the user’s location data. They provide location, direction, 

elevation, and state change information. Location services can warn/alert users when 

they are leaving regions or areas of interest. Location service can be configured to use 

low power location acquiring methods when rough state changes are required, and 

switch to higher battery drain techniques (GPS) when precise locations are required[48]. 
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In addition to providing raw location data, the iOS Location Services APIs provide 

convenient methods for translating these raw location values into locations on a 2D map. 

Rao and Minakakis[47] suggest the following main scenarios where location data could 

be used to provide Location Based Services (LBS):

(1) Where am I queries. These queries are based around issues of navigation and 

way finding.

(2) Point of need information delivery. This could include information about new and 

interesting products based on a person’s current location.

(3) Niche Consumer Applications. The authors suggest that this category of user 

need will be addressed by personalised information (information based on 

location and certain personal traits). Examples would include fish-finding data, 

hunting data, weather data, river level data etc.

(4) Industrial and Corporate applications. This category of need centres mainly 

around business activity and might include tracking of packages being delivered, 

or tracking of merchandise through a supply chain.

The categories identified by the authors reflects their research focus, namely management 

and business. Hazas, Scott, and Krumm[49] state that:

“At the core of  invisible computing is context awareness, the concept of  sensing 

and reacting to dynamic environments and activities. Location is a crucial 

component of  context, and much research in the past decade has focused on 

location-sensing technologies, location aware application support, and location-

based applications. With numerous factors driving deployment of  sensing 

technologies, location aware computing may soon become a part of  everyday 

life.” [49]
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They too state that location sensitive data will become an essential element to any mobile 

computing device. A system is deemed to be context aware if it uses context to provide 

relevant information and/or services to the user, where relevancy depends on the user’s 

task[50]. Chen and Kotz describe context as consisting of several dimensions[51]:

(1) Computing context – network connectivity, bandwidth, reception strength, nearby 

resources.

(2) User context – the user’s characteristics such as location, friends, likes and 

dislikes, physical ability.

(3) Physical context, such as temperature, lighting, altitude, location, traffic 

conditions, weather conditions.

(4) Time context – time of the day, week, month, and year (season).

Chen and Kotz go on to suggest that combining two or more of these dimensions 

provides a powerful set of indicators about the activities a user is engaged in[51]. 

Furthermore, by recording this data, a context history (or profile) can be developed to 

predict future behaviour or needs.

Chen and Kotz later describe two types of context aware adaptation: Active context and 

Passive context. In active context, an application automatically adapts to discovered 

material by changing its behaviour. An example of this is when a GPS tracking 

application switches recording modes depending on the speed or movement patterns of 

the user. Passive context awareness is defined when an application presents the new or 

updated data/context to the user when relevant state changes occur. For example, a 

‘near me’ application will display POIs (points of interest) when they come within a 

certain range of the user.

Context aware systems provide mechanisms for the development of applications that can 

understand their context and are capable of adapting to possible changes. By adjusting 
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to the user’s environment, Fraile et al.[52] suggest that an application can better serve the 

needs of its users in any particular environment.

▶ 2.4.1 EARLY EXAMPLES OF LOCATION AWARE APPLICATIONS: ACTIVE BADGE 

The first context aware application is considered to be the Active Badge Location 

System[53] (see figure 2.11). This system used a badge and various sensors located 

around an office space to identify a person’s location. The badges emitted a radio 

signal every 15 seconds, thus a person’s location could be known with relative accuracy 

at any time within a predefined space.

Interestingly, while providing a user’s location, the Active Badge system also gave a 

probability of finding the person in that location. For instance, if the user had been 

moving recently, the probability might be lower than if they had been stationary for a 

period of time. This is an example of where contextual information is processed to 

enhance its usefulness.

Of course, privacy concerns are paramount when a user’s location is displayed, logged, 

and analysed. The authors were quick to point out that a user could at any time remove 

the badge. The system “tracked badges, not people”[53]. They go on to state that when 

it comes to privacy, technology is not the problem, rather inappropriate application of 

the technology: “The problem is that technology in itself is rarely inherently bad; it is just 

that it can be used for good or bad purposes.”[53]

Figure 2.11 : An example from the Active 
Badge Project [53].
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▶ 2.4.2 EARLY EXAMPLES OF LOCATION AWARE APPLICATIONS: CYBERGUIDE

Later, in the mid-1990s location enhanced tour guide applications were developed. The 

Cyberguide system was developed in 1997[54] (see figures 2.12 and 2.13). The 

authors make the following statement:

“Whereas the effective use of  mobile technology will give rise to an interaction 

paradigm shift, it is difficult to predict what that shift will be. We follow the 

advice of  Alan Kay, therefore, and choose to predict the future by inventing it. 

Our approach is to first think about what activities could be best supported by 

mobile technology and then determine how the technology would have to work. 

This applications focus is important to distinguishing our work in mobile 

computing.” [54]

Cyberguide (implemented on the Apple Newton Message pad, see figures 2.12 and 

2.13) was targeted at tourists and other visitors, but Abowd et al. suggest that museums 

would be another excellent application of the Cyberguide system where users would 

receive targeted information depending on what they were looking at. For example, 

walking and travel guides would benefit greatly from location information[54]. 

Cyberguide consisted of four distinct components:

(1) Cartography – knowledge of physical surroundings, interesting sights, pathways, 

streets etc. This component was visualised using a map system.

(2) Librarian (information) – information on objects, for example, information on 

churches, or other buildings the tourist might encounter. This component also 

answered specific queries, such as ‘Who lived in this building?’.

(3) Navigator – a positioning system. The navigator was responsible for providing 

an accurate measure of the user’s location at all times.
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(4) Messenger – a communication component. The authors provide the example of 

when a tourist may want to communicate with the owner of an exhibit. The user 

can send a message to the owner, and if the owner is available, a two way 

conversation may take place. If the owner is unavailable, a message may be 

left. A tourist may also be able to communicate with other tourists using the 

Cyberguide system. The authors also suggest that a global broadcast message 

(for example, the museum is closing in 15 minutes) would be useful, and the 

communications module could accommodate this functionality.

The Cyberguide system was extremely sophisticated for the time, and attempted to 

integrate systems together to link location data with objects of interest, location of other 

users, and allowed content filtering through searching by location characteristics (for 

example, distance, cost, rating). The Cyberguide system, in many ways, was the pioneer 

for the new generation of context (location) aware applications available for 

smartphones.

Many of the issues faced by the developers of Cyberguide are now no longer present. 

For example, GPS hardware, map representation, coupling of positioning and 

communication are all present in modern smartphone development frameworks and do 

not need to be reinvented. Interestingly, the authors clearly identify the role of rapid 

prototyping when developing innovative software applications:

“Quick development of  these futuristic applications allows us to predict and 

shape what our everyday lives will be like when today’s novel technology 

becomes commonplace.” [54]
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Figure 2.12: The Cyberguide interface. The interactive map 
indicating the user’s location (the triangle) and the location of 
establishments previously visited (the beer mugs). The user 
modifiable database shown on the right supports the long-
term development of touring information for a location [54].
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Figure 2.13: The outdoor Cyberguide 
(left), map (middle) and information (right). 
Interfaces from the initial Cyberguide 
MessagePad prototype [54].
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▶ 2.4.3 EARLY EXAMPLES OF LOCATION AWARE APPLICATIONS: C-MAP 

In a related study, a system called C-MAP[55] was developed to aid users in their 

navigation through an exhibition space (see figure 2.14). As well as utilising basic 

location information (provided by an implementation of the Active Badge system), C-MAP 

used a user’s preferences and ‘profile’ to guide them towards exhibits that may be of 

interest to them. As a further extension, a simple social network was used to associate 

Figure 2.14: A graphical 
representation of the social 
network built by the C-MAP 
system. Users are linked to 
the exhibits that they found 
interesting. By examining the 
map, a user could see what 
other users liked [54].
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users who found the same exhibits interesting. Interest in an exhibit was measured by the 

amount of time a user spent with a particular exhibit, and this information was 

automatically logged by the application.

▶ 2.4.4 EARLY EXAMPLES OF LOCATION AWARE APPLICATIONS: CAMPUS AWARE

Burrell et al.[56] implemented a location-sensitive tour guide system at Cornell University 

known as Campus Aware. A key goal of this study was to investigate the ways in which 

current students and staff could share their knowledge of the campus area with new or 

intending students. The system allowed members of the campus community to annotate a 

virtual map of the campus. Thus a collective knowledge base would be built up over 

time, where user contributed knowledge would serve other users. The authors claim that 

part of the inspiration behind this idea came from research into social navigation. They 

point out that we witness this form of collective knowledge sharing all of the time in the 

‘real world’. Examples include when walkers follow a track or follow cairns constructed 

by previous walkers; following a crowd to see what’s going on; or even follow a 

person’s gaze to determine what they are looking at. 

It is argued that systems that encourage user participation and contribution result in 

information that is more closely aligned to the user’s needs. Information will be more 

likely to come from experts and novices alike. Users of the system could either use 

handheld devices (Palm V) or a desktop computer (via a web interface) to make two 

types of annotations: text comments, or a simple ‘like this place’ vote.

The comments left by students proved to be popular and useful and fell roughly into six 

categories: factual, opinion/advice, snapshot, humour, questions, test/error. The 

majority of comments left were factual or opinion/advice. Some of the more noteworthy 

comments are listed below [56]:
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1. “notes that kind of gave an ‘insider's’ perspective were quite interesting.”

2. "I found the other personal, ‘insider’ notes from other students useful and informative.” 

3. “I think when people come on a tour, the thing they are looking for is not only 

information about the school, but real advice from the students who go there.”

In fact, notes made by unofficial sources (students or other insiders) were more valued 

than the official description provided by the University. The authors used this to suggest 

that other systems should be opened up to this type of feedback.

▶ 2.5 NEGATIVE CONSEQUENCES OF TECHNOLOGY

While it is often the case that progress is desired and valued, the adoption of new 

technology will have positive and negative consequences. Some of these consequences 

will be anticipated, and some will not[4]. No one would question the undeniable benefit 

of a surgeon being contactable no matter where he/she might be. But a recent story in 

the New Zealand Dominion Post[57] reveals a downside to the use of mobile 

technology. A patient mistakingly had a swab left inside him after a surgeon was 

interrupted by a mobile phone call during the surgery. As a result, the Hutt hospital 

instigated a policy whereby all mobile phones must be left outside of operating theatres.

Another example of a technology trap is the so called paperless office. Electronic 

devices such as desktop and laptop computers and email promised to deliver an office 

where printing and physical storage of material would be drastically reduced. However, 

the technology merely delivered a streamlined process for creating printed material, and 

the amount of printing increased significantly[58,59].
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McGillivary describes ten “ways technology can hurt us”[60]:

(1) The law of unintended consequences.

(2) Accelerating our lives.

(3) Connecting us anywhere.

(4) The deluge of information.

(5) Unfiltered media.

(6) Connecting but dividing.

(7) Environment plundering.

(8) Dependence on technology.

(9) Domination.

(10) Distraction.

Interestingly, some of these are also listed as strengths of technology (Accelerating our 

lives can also be considered an increase in efficiency, connecting us anywhere, deluge 

of information is merely being better informed). What this demonstrates is that the 

inventors of technological innovations (hardware and software) do not always know the 

direction the technology will take society in.

What follows is a brief discussion of some of these negative consequences related to the 

use of mobile technology, and in particular, location aware mobile devices.

▶ 2.5.1 DISTRACTION 

In an article titled Technology's Unintended Consequences, Rosenbaum[61] describes 

three separate but related incidents:
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First, the terrible helicopter and fixed-wing aircraft crash that killed nine over the Hudson. 

Then, a seemingly unrelated taxicab accident that took the life of a small child in Harlem. 

And finally, the news that Michael Jackson's doctor left him alone on the anesthetic 

Propofol to make a cellphone call.

These three tragic accidents were caused, in part, by mobile phone use. While the 

ability to make and take phone calls, send and receive email, browse web sites, and 

check calendars anytime, anywhere is generally seen as being useful, it does introduce 

potentially negative side-effects.

When designing a system to enhance a user’s experience of a space, the problem of 

distraction must be considered. The device should not become the most important 

element of the interactive experience.

Researchers at Xerox Parc[62] have suggested that three factors compete for museum 

visitors’ attention:

(1) An information source.

(2) Their companions.

(3) The location itself.

In the case of a context aware mobile application, the information source (the 

application) should not come between the user and the location itself and the user’s 

companions. Woodruff et al state that:

“An electronic guidebook must be designed to fit appropriately into a visitor's 

desired experience. More specifically, designers should be aware that visitors 

dynamically balance input from multiple attentional entities, and that the 

guidebook can either support or hinder these efforts.” [62]
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Six design principles are proposed that will help users balance their attention needs[62]:

(1) Provide a way for visitors to share descriptions of objects.

(2) Provide short descriptions of objects.

(3) Support audio presentation of descriptions.

(4) Provide random access to information about objects.

(5) Allow visitors to have a personal (unshared) guidebook.

(6) Provide a method of selecting objects visually, or of confirming object selection 

visually.

For example, a fully scripted audio tour might proceed in a very linear fashion, 

demanding the full attention of the user and never allowing interaction with other users, 

or customization of the visitor experience. 

While the experimental location aware systems described earlier undoubtably aid users 

and provide timely, context-based information, there are some potential pitfalls to the use 

of this type of technology. As the authors of the Cornell virtual tour guide application 

found, users tended to be easily distracted by the device. While this may have been due 

to novelty and may therefore may reduce over time, the authors saw it as a significant 

problem. 

Despite the measures that the developers took when designing the Cornell guide users 

reported feeling distracted by the device[56]. Observations confirmed that users did not 

use the device like a ‘beeper’, but instead held the Palm Pilot in their hands walking 

around until something appeared in the interface. A few users noticed this and identified 

it as a concern. One user stated: “for some reason I kept looking at the hand-held even 

when it didn’t beep, which meant I was less aware of my surroundings”[56]. The authors 

proposed using audio messages instead of text, but were also concerned that this would 
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merely move the distraction from the visual to the audio channel. When users are trying 

to attend to visual items, an audio communication system might be appropriate, whereas 

when people are listening for items, a visual or tactile (vibration etc.) message would be 

appropriate[56]. Although the system provided audio prompts (for example, a beep 

when an important building came into range), users reported staring at the screen of the 

Palm device while walking around. Ironically, users interacted with their environment less 

while waiting for something to appear on the screen. The designers of the Cornell guide 

finish by suggesting that pushing data to users could be a mistake as this may result in 

users waiting for events to occur rather than driving the interactions themselves [56].

▶ 2.5.2 RELIANCE AND UN-LEARNING

Manual navigation and wayfinding requires a high degree of engagement with the 

physical environment (including the sky and weather patterns). Features are often used to 

create a narrative, or cognitive map of the environment[63]. Ignored claims that way-

finding can be described:

 “as a skilled performance in which the traveler, whose powers of  perception 

and action have been fine-tuned through previous experience, ‘feels his way’ 

towards his goal, continually adjusting his movements in response to an ongoing 

perceptual monitoring of  his surroundings.” [63]

In this way, engagement with the landscape is an integral part of any navigation 

exercise. The continued use of GPS technology (for example) does run the risk of 

isolating, or abstracting the user from the very environment they are traveling though. In 

the words of Aporta and Higgs, “engagement with the environment becomes a matter of 

choice”[64].



Literature review

61

When any new piece of technology is introduced to a new context, that technology runs 

the risk of supplanting existing skills, knowledge, or memory. For instance, Aporta and 

Higgs[64] found that from the mid-1990s the use of affordable handheld GPS units was 

leading to a lack of basic navigation skills amongst Inuit Indians. Traditionally, the Inuit 

had developed a complex system of navigation based on land characteristics such as 

snowdrift patterns, animal behaviour, tidal cycles and astronomical phenomena.

“If  a young person asks a GPS where a certain place is, that GPS will tell him/

her, tell that young person. But if  that young person approaches an elder and 

asks where that certain place is, that elder is going to go detail by detail, and then 

describe what is before that, not necessarily where that is. Describe “This comes 

out first, like a bay, a point, an inuk-suk [rock cairn],” and so on and so forth. As 

you progress, they'll tell you exactly what to expect. And a youth doesn't have 

time for that. He wants to know where that place is. . . . There are some people 

of  my age who rely on GPS because their fathers didn't sit down with them or 

took them out on the land to teach them where to go, how to get there, what's 

dangerous. They haven't done that. And over time, if  you keep practicing, [Inuit 

orientation] is al-most like a science. And maybe it is a science, as a matter of  

fact, but nothing written. It's just mental, it's just knowledge passed on from 

generation to generation. [sic]” [64]

As Aporta and Higgs point out, a mere glitch (or flat battery) in a piece of technology a 

user has come to depend on can result in a dangerous or life threatening situation. Thus, 

technology can sometimes be an inhibitor rather than an enabler. When users become 

dependent on the smooth, reliable operation of the technology, they loose the ‘built-in’ 

ability to survive. Additionally GPS technology tells a user where they are on the surface 

of the planet, it does not tell them how to travel safely, or what is of interest. A central 

question that Aporta and Higgs raise is how can technology (in their specific example, 

GPS) respect engagement with the environment.
Fig. 2.14: A view of the land around Igloolik [64].
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While the GPS was exceptionally useful in challenging conditions such as fog, no wind, 

or white out conditions, the continued use of GPS technology led to the younger 

generation of hunters becoming detached from their environment. They lost the ability to 

observe, remember, and follow geographical features such as hills and mountains. 

The authors detail an incident where a hunter was forced to abandon a sled in one of 

the flattest and less geographically distinctive areas (see figure 2.14). Aporta used a 

handheld GPS unit to mark a waypoint, pinpointing the exact location to within 1-2 

metres. When Aporta and the hunter returned to reclaim the sled the hunter navigated to 

an estimated position using the location of the the one hill he could observe when the 

sled was abandoned. By using the relative size (distance) of the hill he used snowdrift 

patterns to locate the approximate position. Once there, the hunter reported that he 

would have started walking in concentric circles until he encountered the sled. Instead, 

he asked Aporta to provide directions. The GPS indicated that the sled was 0.9km away 

in a northerly direction.

Several hunters explained that the straight line travel suggested by GPS receivers might 

not correspond to the best, safest, and quickest trip between two points. The GPS unit 

did not guide hunters around difficult geographical features such as crevasses and 

gullies[64].

Leshed et al.[65] have argued that the use of in-car navigation produced a ‘disconnect’ 

effect where users became less observant and less engaged with their immediate 

environments. In an ethnographically informed study, users of in-car GPS units were 

observed over the space of five car journeys. Some important results were reported:

(1) GPS visual and audio directions eliminated the need for users to attend to the 

characteristics of the environment they were moving through. Users could (and 

frequently did) follow blindly as the GPS guided them towards their destination. 



Literature review

63

Instead of learning and remembering landmarks, roadsigns etc., users simply 

learned how to follow directions.

(2) GPS units typically report the ‘best’ routes available based on the information 

they posses. Users often overrode those routes when they had local knowledge 

of part or all of the route. For instance, GPS units typically prioritise bigger roads 

over smaller roads. If a local user knows that a smaller road is less busy, they will 

change the GPS’s recommendations to match. Of course, if the user is new to an 

area they will most likely use the recommended route.

(3) Users were confident that they would never feel ‘lost’ while the GPS was 

operational. By simply pressing the home button, the GPS would direct them 

back to a place they were familiar with. This gave users a level of confidence 

with new environments that enabled risk free (in terms of getting lost) exploration. 

Some users reported using a combination of known location and zooming out of 

the map to orient themselves with major landmarks.

(4) In-car GPS units are designed for one-on-one interactions between the driver and 

the GPS unit. The authors found that interaction with other passengers was 

altered. In some cases, the GPS unit was treated as another person in the car, 

given a name, and talked to. In some cases there was confusion when 

passengers were unsure whether the driver was talking to them or the GPS unit.

(5) GPS units can be set to display contextual information along a route. Several 

users reported discovering places they did not know existed. For example, one 

user reported seeing rivers and state parks running along his usual paths. Another 

user reported being able to layer contextual information on the map, for 

example, places where he could find Halal food. This information created a 

comfortable feeling and gave him confidence to explore new areas. 
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Leshed et al. concluded that “the inevitable loss of traditional ways of engaging with the 

environment”[65] is not a completely one sided affair. Rather, the adoption of new 

technologies and methods (specifically, GPS navigation devices) can lead to new 

opportunities for engaging with the environment, possibly in a more informed and 

interactive way. Although these new opportunities sometimes occur spontaneously, in the 

vast majority of cases they need to be planned and deliberately incorporated into any 

new designs.

▶ 2.5.3 THE DIGITAL DIVIDE

The term Digital Divide has been used to describe the gap between people with 

effective access to new and emerging technologies (primarily the internet and related 

services) and those with limited or no access. Differences between the ‘haves’ and ‘have 

nots’ have been shown to exist based on location (country – first and third world), 

ethnicity, socioeconomic group, and gender[66].

The digital divide is a well known and well documented phenomenon and has the 

unfortunate characteristic of being self-perpetuating. For example, a family that has 

access to the internet and other information services will have access to the wealth of 

educational information available on the internet. This potentially leads to an enhanced 

educational experience for the child in that family, which in turn may lead to an 

improved socioeconomic outlook.

Cullen[66] makes two important observations in relation to the digital divide:

(1) Technology does not (inherently) solve social and economic discrepancies, and 

in fact, can often exaggerate them. For example, the explosive growth of use of 

ICT in India has not reduced what has been described as “the highest 

concentration of poverty in the world”[66].
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(2) New technology does not necessarily replace the old. Older technology will 

continue to exist for a period while users transition to the new. Users who adopt 

the new technology will have an enhanced experience while users that continue 

to utilise older technology will still be able to participate in the activities the older 

technology enables.

When designing any intervention that relies on technology that is not universally 

accessible or available, care must be taken to not exclude a portion of the general 

population from participating in that enhanced intervention. However, innovations are by 

their very nature new, and often utilise new or emerging technologies. These competing 

views must be considered when designing new products and services.

▶ 2.6 COMMUNITY INVOLVEMENT AND SOCIAL NETWORKING

One of the key objectives of the Department of Conservation is to promote participation 

in the protection of New Zealand’s natural environment[67]. A key strategy, therefore, is 

to promote community involvement in conservation. But how might this be achieved? 

Studies from around the world give us insight into how community involvement may be 

encouraged and how long term behaviour change can be encouraged.

Bajracharya[68] describes a Nepalese community initiative based in the popular tourist 

region of the Annapurna Conservation Area (ACA). In his PhD thesis, Bajracharya 

describes how major ecological issues such as poaching, deforestation, and energy 

consumption/production were partially addressed by giving local communities more 

responsibility for the management and development of small regions within the ACA. 

Increased biodiversity, forest recovery, more effective hunting, and a significant reduction 

in the use of wood for heating and cooking were listed as outcomes of delegating 

responsibility to small, semiautonomous communities living in the ACA.
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Fig. 2.15: The Free Rice website 
(top), and usage statistics for the 
free rice game (bottom) [69].

Furthermore, the local community’s attitude to the concept of conservation was seen as 

more positive in the regions where partial local control was granted and local inhabitants 

perceived positive changes in their communities[68].

The FreeRice website (launched October 2007, see figure 2.15)[70] aims to reduce 

hunger in third world countries by encouraging website visitors to play a simple 

vocabulary game. Every correct answer results in a certain amount of rice being donated 

to various third world populations. The rice is paid for by donors whose names are 

displayed along the bottom of the screen as the user plays the game. This site engages 

users in a simply task that could be seen as having benefit to the user (increased 

vocabulary skill), and certainly benefits the people of third world countries where food 

security is a critical issue.

The FreeRice site[69] extends the simple information presentation model of trying to 

promote behaviour change. By using a simple game, the site offers users a compelling 

reason (an open-ended game) to return repeatable. To date, the free rice site has been 

responsible for the provision of 75 billion grains of rice to hungry people around the 

world[70]. But this site also offers more insight how social involvement can be 

encouraged. The site peaked (in terms of amount of rice sponsored) in 2008, then 

reduced by more than half in 2009, and experienced a further decline in 2010. While 

there may be many reasons for this dramatic decline, it is likely that user fatigue may be 

responsible[2, 3]. The internet is a dynamic medium, and while users’ interest may be 

held by a new ‘cool’ site for a while, an almost constant process of innovation must be 

used to hold that attention and interest over a sustained period of time. Passy and Giugni 

[70, 71] conducted interviews with activists who had and had not kept an ongoing 

commitment to a cause. They found that for commitment to continue long term, the 

actions to demands that constituted active participation needed to be built into peoples’ 

everyday lives. That is, the barriers to engaging in the behaviour needed to be 

minimised.
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Fig 2.16: The UbiGreen Transportation Display shows transit 
behaviour as ‘wallpaper’ on a phone’s screen. Here the tree is 
nearly full of leaves, indicating that the user has completed 
several green trips for the week. The MSP sensor worn near 
the waist and the phone’s GSM cell tower data are used to 
semi-automatically infer transportation mode [73].

In a 2007 conference presentation Mankoff et al.[72] proposed a study to examine how 

social networks could be leveraged to encourage individuals to reduce their ‘ecological 

footprints’. Rather than invent a completely new system, an intervention based around 

existing social networks (Yahoo, MySpace, Facebook) was proposed. By doing this, 

they hoped to remove some of the barriers to involvement that Passy and Giugni had 

identified[70, 71]. The study centred around the display on individuals’ social networking 

pages that gave details on how well they were reducing their footprint (energy 

consumption).

Froehlich et al.[73] conducted a study using a piece of mobile software called 

UbiGreen. The authors state that in 2005, Americans consumed 100 quadrillion British 

Thermal Units of energy (almost six times the worldwide average per person) and that this 

in turn released 2.2 billion metric tons of carbon dioxide into the atmosphere. UbiGreen 

was designed to give users instant and accurate feedback on their energy usage 

patterns. In an initial online survey, the authors found that 52% of the respondents were 

interested in having feedback about eco-friendly travel on their phone. While 71% of 

respondents were interested in seeing where their behaviour sat compared to others, 

54% said they were not willing to share their data with others. Survey respondents were 

almost evenly split in their preference for iconic or numeric feedback on their behaviour. 

UbiGreen (figure 2.16 and 2.17) worked by constantly updating the mobile phone 

wallpaper as the user engaged in ‘green’ transportation activities. In addition, various 

other ‘sub-motivators’ were represented on the wallpaper image (cost, fitness, state of 

mind etc.). Some of the comments from the users of UbiGreen included[24]:

(1) “I liked that we didn’t know what it was going to do. Like when your phone 

turned from leaves into flowers and then apples.”

(2) “There was a competition with P15 like I mentioned; he would always ask about 

my phone” (P14).
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Figure 2.17: An auto-updating 
webpage allowed display of the 
state of participant’s phones in 
realtime in Ubigreen. This screenshot 
was taken on a Thursday during the 
study, five days into the week. By 
this point, participants had reached 
various stages of the image 
sequence (for example, P13 on the 
bottom-left had reached the Aurora 
Borealis) [73].
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Figure 2.18: The iGorilla application [74].

(left) The list of gorilla families. (centre) 
details on a particular family, (right) the 
‘give’ screen, where users can donate 
money to the gorilla conservation effort.
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(3) “Yah, P14 started a day before me so that I was always one day behind 

her” (P15).

A common request was for UbiGreen to involve more aspects of competition and 

gameplay[73].

The iGorilla application[74] (figure 2.18) describes itself as the “first application 

dedicated to protecting mountain gorillas”[74]. The application allows users to follow 

actual families of gorillas in the wild by reading regularly updated blogs. A user is 

presented with the choice of ‘following’ families, at which point the family is added to 

the user’s favourites list. Text descriptions and images are regularly added to the blogs, 

and at any point a prominent orange button allows users to make donations via a secure 

web site. This application, while simple in design, allows users to ‘buy in’ to a 

conservation effort by committing to directly support that effort by way of a financial 

donation.

iPhorest offers users the ability to help with the conservation issue of global deforestation. 

The application promises to plant a real tree in exchange for user interactions:

“Tree planting services are provided to iPhactory by The Conservation Fund. 

For each virtual tree planted, The Conservation Fund will plant a native tree in 

real life – starting with restoration of  vulnerable wildlife habitats along the Gulf  

Coast in the United States. They will work with the nation's leading public 

natural resource agencies to ensure the long-term protection of  each iPhorest. 

This application is not tax deductible.” [75]

Similarly, A Real Tree offers to plant a tree in various locations around the world where 

deforestation is known to be a problem. A Real Tree trees are planted in 12 countries 

fighting deforestation: Belize, Honduras, Nicaragua, Panama, Cameroon, Ethiopia, 
Figure 2.19: (top) The help section 
from iPhorist.

(bottom) Screenshots from the A Real 
Tree iPhone application.
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Burundi, Senegal, Zambia, India, Philippines, and Haiti. These countries are in tropical 

regions where tree planting is the most beneficial to the fight against global warming.

A Real Tree (see figure 2.19) works with organizations that provide materials and 

education to local communities to plant trees in an ecologically beneficial manner. Local 

communities learn how to plant trees while avoiding toxic pesticides, herbicides and 

fertilizers. Local communities plant trees that produce nutritious fruits and crops that they 

can live, and make a living, off.

▶ 2.7 THE ROLE OF DESIGN IN APPLICATION DEVELOPMENT

An application developer is defined as a hybrid designer-programmer who is responsible 

for both designing an application’s concept and user experience, and for creating 

computer code that makes the application work.

It is a relatively simple task to define the scope of tasks the programmer is responsible for, 

namely the generation, validation, and debugging of the computer code that makes an 

application operate. However, the definition of the designer is more complicated,  

especially if we consider that design plays a role in programming (for example, 

programming design patterns).

Design is a term often used, sometimes inappropriately. Many definitions for design exist, 

including:

"To design is to devise courses of  action aimed at changing existing situations 

into preferred ones." [76]
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"…design, stripped to its essence, can be defined as the human capacity to shape 

and make our environment in ways without precedent in nature, to serve our 

needs and give meaning to our lives." [77]

Richard Buchanan states that:

"No single definition of  design, or branches of  professionalized practice such as 

industrial or graphic design, adequately covers the diversity of  ideas and 

methods gathered together under the label." [78]

Disciplines (or sub-domains) of design include (but are not limited to): Architecture, 

Engineering Design, Fashion Design, Game Design, Graphic Design, Industrial Design, 

Instructional Design, Interaction Design, Interior Design, Landscape Architecture, Product 

Design, Process Design, Service Design, Software Design, and Web Design.

Buchannan[79] describes four main periods, or orders, of design:

(1) Graphic: signs, symbols, print

(2) Industrial: products

(3) Interaction: services, experiences, interfaces, information

(4) Systems: business, organisations, education, government

Buchanan[79] suggests that these orders arose primarily from the problems that designers 

were asked to address in their work. He suggests that over time, design has evolved as it 

has moved through the orders, becoming increasingly pervasive and integral to everyday 

life as each new order is encountered.

Heskett[77] suggests that due to the "splintering" of design into numerous subdivisions of 

practice, design is often appropriated by non-designers. Individual iOS application 

developers may have appropriated the title of designer. Many may have had no formal 

design training, yet are expected to engage in multiple forms of design. When 
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considering mobile phone application development conducted by single developers 

(where an individual performs the tasks of programmer and designer) a developer must 

assume responsibility for the "design" of their application. This design responsibility 

includes determining: screen layouts, interaction styles, colour schemes, typography, 

information hierarchy, use of sound, and aspects of navigation.

While the Apple user interface guidelines and built-in interface elements allow 

programmers to produce usable applications easily[17], the software products produced 

may not benefit from the strategic application of design knowledge and experience.

In this study, the developer's design tasks typically fall within the following sub-domains of 

design:

(1) Information design – designing information hierarchies, information graphics, 

and other display elements.

(2) Interface designer – designing custom widgets, screen layouts and navigation 

systems.

(3) Experience designer – designing a user's overall experience when interacting 

with the mobile device and the software running on it.

These areas of responsibility are listed in increasing complexity as they move through 

Buchanan's "orders of design"[79]. While application developers do not use all the skills 

of a designer, they do deal with the first and third orders of design described by 

Buchanan, even if only superficially and sometimes unknowingly. In particular, they deal 

(whether they realise it or not) with the intersection of the first and third orders.
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▶ 2.8 THE DESIGNER AS PROGRAMMER

Among some online design practitioners there is a rigorous debate about where the role 

of a designer ends in terms of the design and implementation process[80-85]. The 

discussion revolves around the issue of whether the designer needs to understand the 

tools that their designs will be built with. For example:

(1) Does a web designer need to understand HTML scripting and Javascript 

programming?.

(2) Does an iPhone application designer need to know how to code their 

applications, or does such knowledge inhibit the early stages of the design 

process?

▶ 2.8.1 DESIGNERS SHOULD NOT BE PROGRAMMERS (OR VICE VERSA)

Russell Ball[84] argues against programmers acting in any design capacity. He states 

that:

"… the thing to remember is that designing programmes requires a totally 

different skill set than writing programs or programming." [84]

He later suggests that: “good programmers need to be extremely proficient with a 

particular language or development tool”, and that proficiency leads to predictable or 

template like outcomes. In his words:

"To somebody who only has a hammer, every problems begins to resemble a 

nail" [84]
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 "if  you focus only on one language to gain proficiency in it, you will be 

restricted to the paradigm of  the problem domain for which your language was 

designed." [84]

Ball suggests that the solution to this dilemma is to employ somebody who understands 

multiple programming paradigms (for example, functional, object oriented, procedural) 

and is therefore not bound to a single programming paradigm.

Davide Casali[82] argues that Howard Gardner's theory of multiple intelligences means 

that "Coding and Designing tap into two very different kinds of intelligence". Casali's 

major issue with designers who also implement their designs seems to be that, in his 

view, requiring designers to develop programming skills dilutes their design skills. By 

requiring them to spilt their expertise and time, both disciplines are compromised. When 

this view is considered alongside Ball's assertion that designing and programming are 

fundamentally very different skill sets, the idea of an application developer (designer and 

programmer) may be problematic.

Casali later suggests that designers would benefit from a basic understanding of how 

technology works, how it performs, and more importantly, its limitations:

“Knowing what is very different by[sic] knowing how. This takes us to the usual 

questions: do architects need to know how to build a skyscraper? Do car 

designers need to know how to build an engine? Do[sic] a movie director need 

to know how to act? Does a surgeon need to know how to build a pacemaker? 

Of  course not.”[82]

“But yes, they need to know what these things do. How they perform. What are 

their limits.”[82]

Casali goes on to suggest that team work not only addresses the need for a hybrid 

designer/programmer, but creates a skill set greater than the sum of the parts. The 



Literature review

76

different skill sets and perspectives provided by two or more team members from different 

disciplines combine and interact with each other. Casali’s assertions may be partially 

correct. Designer’s do not necessarily need to know anything about the technical details 

of implementation. But the real question remains: does that knowledge of implementation 

details enhance or restrict the final product?

Lukas Mathis[86] agrees with the separation of design and implementation roles, 

suggesting that designers who know how things are implemented, or know that anything 

they produce will have to somehow have to be coded, will simplify their designs. He 

suggests that when designers know they will be responsible for implementing anything 

they design, they automatically produce simpler (easier to implement) designs. In his 

words:

"They are tempted to take code into account when they should be concentrating 

on the best possible user experience." [86]

"Being able to program corrupts your ability to focus solely on the human."[86]

"Designers create for humans; programmers create for computers"[86]

This position is certainly plausible. Mathis goes on to state that designers who are 

responsible for implementing their own designs are torn between two divergent goals: 

clean code and great user experience. 

“It’s tempting for programmers to dismiss design ideas because they would 

result in ugly code, regardless of  the idea’s «human» merit." [86]

Mathis does soften his view somewhat when he suggests that "learning to ignore the 

code"[86] when designing user interfaces is a workaround" for the problems he 

perceives and suggests three strategies:

(1) Avoid premature decisions.
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(2) Let the programmers do their job.

(3) Iterate.

In Mathis’s view, programmers are quite distanced from designers and the two separate 

roles do not share a common language.

Finally, Alexander[81] raises the interesting point that designer/programmers carrying 

multiple roles may become insular and inward looking in terms of their concept 

generation and production. By becoming self-sufficient they are not part of a larger team 

and rely on their own intuition and insights rather than ‘bouncing’ ideas off other team 

members. He also suggests that the “friction”[81] that exists between designer and 

programmer may be a positive influence, forcing each team member to explain and 

justify their rationale and actions.

▶ 2.8.2 DESIGNERS BENEFIT FROM PROGRAMMING KNOWLEDGE

John Urban[80] asserts that the "buck of development"[80] should stop with designers. 

Digital media designers need to take responsibility for “painting the bigger picture”[80] 

and for building their products.

Urban argues that designers will come up with more feasible and practical concepts if 

they have a clear idea of how the product will be built. This implies that knowledge of 

how software is built (i.e. the tools used) will influence (partially) the nature of the 

outcomes. Urban continues to state that:

“The only real way to know if  a web layout works or not is learning how to 

build it yourself.” [80]

Rutledge[85] also argues that designers must have some knowledge of implementation 

as merely creating mockups in Adobe Photoshop is not designing the experience. While 
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the designer can pass responsibility for production off to other team members 

(programmers), then test and evaluate the product when it is produced, this will slow 

down the development cycle. Urban finishes by describing some of the benefits gained 

by having the designer doing the programming/building:

(1) Easier communication. Communication between the designer and programmer 

cannot be an issue as they are the same person. There are no compromises 

between what is intended and what is delivered because the same person is 

responsible for both roles.

(2) Shorter development times. Because the designer is also responsible for building 

the product, there are no issues in terms of waiting for different team members to 

become available. Timetabling issues are irrelevant, coding and design phases 

can occur concurrently.

(3) Designers become more marketable. By extending their skill sets, designers 

become more attractive to potential employers.

Obviously, point three refers to the designer’s employability and does not influence the 

quality of the designs he or she produces, but points one and two certainly would 

enhance an application’s development cycle by speeding it up and allowing for more 

rapid prototyping and testing.

Rundle[83] takes a different approach when trying to suggest that designers can be 

programmers. He suggests that user experience is not just a matter of how an application 

looks and feels, but also includes qualities such as the speed with which tasks can be 

performed, lags or pauses between user events and application responses (for example, 

using synchronous and asynchronous methods), and the user's expectations of what will 

happen and when it will happen. These qualities are the direct responsibility of the 

programmer, not the designer — unless they are the same person.
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Veteran game designer Chris Hecker, in Alexander[81], argues that a major goal (in 

game design) is to close the gap between the implementation and design. In his words:

“The best way to create as tight a feedback loop as possible between the design 

and the programming is to have them in the same brain.”[81]

BioWare Montreal senior designer Manveer Heir (in Alexander[81]) describes himself as 

a hybrid programmer-designer and says:

“I know game designers who only want to work on paper and in excel sheets, 

and they want that to go as long as possible. I want to implement something fast 

and start playing with it, because so much emerges when you actually implement 

a system, when you implement a system, there’s a thousand decisions to make 

that you never would have considered at that paper stage.”[81]

▶ 2.9 SOFTWARE DEVELOPMENT METHODOLOGIES

In the history of computer science numerous methods or frameworks have been proposed 

and used for the development of large and small software projects. This section briefly 

summarizes two contrasting methods of software development: the Waterfall method and 

Agile development. This section is not designed to give a comprehensive summary of 

software development methodologies, but rather, to describe two quite complementary 

software design processes.

▶ 2.9.1 THE WATERFALL METHOD

The Waterfall method (see figure 2.20) is a style of software development characterised 

by a series of sequential steps or phases. The phases are: conception, initiation, 

analysis, design, construction, testing, production/implementation and maintenance.
Figure 2.20: Two variants of the Waterfall method, originally 
described by Royce. Note how ‘deep’ step skipping is seen 
as a negative rather than a positive (bottom diagram) [87].
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Figure 2.21: An Agile software 
development poster [89].

The process starts with conception and specification and then steadily progresses 

through subsequent stages until the product is produced, hopefully on time and as 

specified in phase one[87].

Typically, each phase can only be initiated when the previous step has been completed 

and signed off, although Royce[87] describes variants where feedback loops are 

included at various points in the process. Royce is generally seen as the first to describe 

this process even though his article did not mention the term Waterfall at all. 

Subsequently, this model has been used to describe a flawed process, or a software 

project failure.

The waterfall process is inadequate in terms of addressing a change in system 

requirements, user expectations, or functionality once development has begun. Insights 

and problems identified during the process are typically put aside and ignored as 

addressing them would disrupt the process.

The sequential nature of this model means that a large amount of resource is wasted. For 

example, different members of a development team cannot begin working until their 

phase has begun. Programmers must wait until designers have completed the design 

phase, and testers must wait until the programmers have delivered the product before 

they can begin testing any part of the final software.

As flawed as the waterfall model is, it typically made software development more 

organised and predictable (compared to the relative state of anarchy that preceded it).

2.9.2 AGILE SOFTWARE DEVELOPMENT

Agile software development sits at the opposite end of the development style continuum. 

Agile software development is not a specific technique or method, but rather describes a 
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class of methods that are typically characterised by iterative and incremental 

development (see figure 2.21). The Agile Manifesto[88] set out the essential principles of 

agile development as:

“Individuals and interactions over processes and tools

Working software over comprehensive documentation

Customer collaboration over contract negotiation

Responding to change over following a plan

That is, while there is value in the items on the right, we value the items on the 

left more.” [88]

Most of the agile techniques promote teamwork, collaboration, adaptability and frequent 

user testing. Agile methods break the larger task into smaller increments with minimal 

planning. There is not necessarily a detailed master specification document as the 

software often evolves as it is produced.

Iteration phases are generally quite short (usually from one to four weeks). Each iteration 

involves a team working through a complete cycle (planning, requirements analysis, 

design, coding, testing, evaluating). This allows the product to adapt to changes quickly.

2.9.3 RAPID APPLICATION DEVELOPMENT (RAD)

Rapid application development (RAD) is a software development methodology that 

favours minimal planning and specification and encourages rapid production of multiple 

prototypes[90]. The actual planning of the software generally occurs while it is being 

developed and the lack or preexisting planning documents allows software to be 

produced much faster.
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Figure 2.22: A summary of 
the pros and cons of various 
RAD processes [90].

Name Pros Cons

Agile
Minimizes feature creep by developing in short intervals resulting 
in miniature software projects and releasing the product in mini-
increments.

Short iteration may add too little functionality, leading to significant delays in 
final iterations. Since Agile emphasizes real-time communication (preferably 
face-to-face), using it is problematic for large multi-team distributed system 
development. Agile methods produce very little written documentation and 
require a significant amount of post-project documentation.

Extreme
Lowers the cost of changes through quick spirals of new 
requirements. Most design activity occurs incrementally and on 
the fly.

Programmers must work in pairs, which is difficult for some people. No up-
front ‘detailed design’ occurs, which can result in more redesign effort in the 
long term. The business champion attached to the project full time can 
potentially become a single point of failure for the project and a major 
source of stress for a team.

Joint Application 
Design

Captures the voice of the customer by involving them in the 
design and development of the application through a series of 
collaborative workshops called JAD sessions.

The client may create an unrealistic product vision and request extensive 
gold-plating, leading a team to over- or underdeveloped functionality.

Lean
Creates minimalist solutions (i.e., needs determine technology) 
and delivers less functionality earlier; per the policy that 80% 
today is better than 100% tomorrow.

Product may lose its competitive edge because of insufficient core 
functionality and may exhibit poor overall quality.

RAD
Promotes strong collaborative atmosphere and dynamic gathering 
of requirements. Business owner actively participates in 
prototyping, writing test cases and performing unit testing.

Dependence on strong cohesive teams and individual commitment to the 
project. Decision-making relies on the feature functionality team and a 
communal decision-making process with lesser degree of centralized 
project management and engineering authority.

Scrum

Improved productivity in teams previously paralyzed by heavy 
‘process’, ability to prioritize work, use of backlog for completing 
items in a series of short iterations or sprints, daily measured 
progress and communications.

Reliance on facilitation by a master who may lack the political skills to 
remove impediments and deliver the sprint goal. Due to reliance on self-
organizing teams and rejection of traditional centralized ‘process control’, 
internal power struggles can paralyze a team.
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RAD makes extensive use of multiple, fast iterations with frequent software prototyping. 

RAD approaches may often demand compromises as advanced functionality and 

performance are sacrificed for faster development and maintenance. Figure 2.22 

summarises some of the methods used within the RAD framework.

▶ 2.10 METHODS FOR ENHANCING IDEATION: IDEO METHODS

IDEO is a design consultancy based in Silicon Valley with active connections to Stanford 

University. It is universally recognised for its innovative approach to design process and 

outcomes[91].

Danny Stillion states that:

“IDEO creates products, services, and environments for companies pioneering 

new ways to provide value for their customers. Drawing on 20 years of  

experience in the field of  innovation and design, IDEO defines and develops 

new futures for industry leaders and start-ups alike.” [92]

IDEO places a strong emphasis on rapid prototyping as a means of exploring the 

strength and weaknesses of concepts, and specifically for avoiding “blind alleys”[94]:

“Programming and basic stamp technology allow designers to more accurately 

address both the physical and virtual aspects of  a user experience through 

prototyping.” [92]

David Kelley, one of the founders of IDEO, famously created a prototype for the first 

computer mouse for Apple out of a deodorant dispenser ball and a butter dish[94].

Figure 2.23: The IDEO method 
deck and one example card [8].
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To create new possibilities, IDEO encourages skilled brainstorming techniques with the 

following goals:

(1) Go for quantity (produce a large volume of possibilities).

(2) Defer judgement (don’t worry about the practicality of implementation).

(3) Encourage wild ideas (as these will likely be innovative).

According to Hyatt:

“The IDEO approach is closer to anthropological fieldwork than it is to market 

research. Rather than pouring over spreadsheets or quizzing focus groups, 

IDEO dispatches multidisciplinary teams to immerse themselves in the 

experience users are having.” [93]

In 2002 IDEO released a set of Method Cards (see figure 2.23 for an example) that 

summarised the processes that IDEO used internally to aid with concept generation, 

iterative development, and user-centred design. Together, the method cards contain a 

rich set of tools and techniques for aiding and improving a design process:

“Inspired by playing cards, the cards are classified as four suits—Ask, Watch, 

Learn, Try—that define the types of  activities involved in using each method. 

Each approach is illustrated by a real-life example of  how the method was 

applied to a specific project. As new methods are developed all the time, the 

deck will grow and evolve over time.” [8]
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▶ 2.11 SUMMARY

The literature on digital convergence suggests that smartphones should fail (as a class of 

devices) due to their general purpose nature. However, the new generation of mobile 

devices overcome most, if not all, of the traditional problems associated with general 

purpose devices. Battery life continues to be an issue, especially as users find their 

smartphones more and more essential for their daily life. However, it appears that 

smartphones are extremely capable in terms of functionality, usability, and richness of 

development environments. For these reasons, smartphones appear to be appropriate for 

use within the context of National Parks – there are certainly no valid reasons for 

excluding their use. There are no technical reasons why their use would not be beneficial 

or useful, and this tends to suggest that there are ways that smartphones can create an 

enhanced user experience in New Zealand’s National Parks.

Todays’s smartphones are extremely capable in terms of hardware functionality. A wide 

range of input sensors have created new classes of mobile software including 

augmented reality, GPS navigation, and games using alternative input techniques (such 

as movement by accelerometer or gyroscope). Possibly the most important characteristic 

of modern smartphones, particularly to this study, is the inclusion of a GPS unit and 

digital compass. Smartphones now know where their users are, what direction they are 

traveling in, how fast they are traveling, what their elevation is, and what is nearby. This 

information is of particular use to this study as this information can certainly help navigate 

users through unfamiliar spaces. It is assumed that visitors to the National Parks are 

relatively unfamiliar with the surrounds they are visiting, so being guided around the 

space is of particular interest to them. Location aware software may be a rich area of 

investigation leading to many possibilities for enhancing visitor experience.

When considering the increased use of smartphones, the literature does reveal a 

potential downside. While smartphones may reduce the need for users to manually 
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perform some tasks, in the long term this may result in ‘unlearning’. Unlearning occurs, 

when the knowledge to perform a task is either forgotten or not learnt at all. When 

designing new applications, designers must bear in mind that their software may in fact 

make the user very dependent on the software. This may leave a user utterly unable to 

navigate when, for example, the battery in their smartphone fails. Additionally, the 

current cost of advanced smartphones may lead to a digital divide where only 

smartphone owners have access to the enhanced interactions. These technology traps 

must be considered when designing new interventions.

As the literature review suggests, users must be in the forefront of the designer’s mind 

when developing software for smartphones and other mobile devices. User-centred 

design is of particular importance to smartphone software as the sheer volume of 

smartphone applications available means that only compelling applications will be used 

more than once. A functional application is not enough – applications must provide 

compelling functionality as well as a great user experience. In terms of a design process, 

relatively more time must be spent on the ‘design’ of the smartphone application when 

compared to a desktop application (for example, one designed for Windows, or Mac 

OS X). Smartphones have specific limitations, for example readability of text, processing 

power, and of course, screen size. These must be considered when deciding which 

functionality is built into the software. In this study’s three experiments, any processes 

used for developing solutions must include significant consideration of the user’s 

characteristics, needs, and requirements.

There are two main smartphone platforms: Android (developed by Google) and iOS 

(developed by Apple). The reasons for targeting one or both of these platforms may vary 

depending on the nature of the project. For example, in the commercial sector, separate 

Android and iOS versions of are required to reach 90% of smartphone users. However, 

for the purposes of this study, the best platform to use will be based on different criteria. 
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To serve this research study, the chosen development platform needs:

(1) To enable rapid prototyping (quick development and turnaround).

(2) To provide rich and comprehensive built-in frameworks that allow ‘heavy lifting’ to be 

done by the frameworks, not the developer.

(3) Include a rich graphical environment for designing interfaces. 

(4) Automatically target multiple devices (for example, tablets and phones) and multiple 

OS versions without the need to develop separate versions of the software (no 

fragmentation).

(5) The chosen platform should not require a significant investment of time to learn. The 

researcher is already familiar with Objective-C (from developing desktop applications) 

and this removes many of the technological barriers to conducting this study.

It seems that iOS is ideally suited based on the above criteria. Certainly the author’s familiarity 

with Objective-C and some Mac OS X frameworks makes this decision easier. One of the 

keys to rapid prototyping when developing smartphone applications is the richness of the IDE 

(development environment), the author’s existing knowledge will enable faster prototyping and 

development.

Users may not continue to use applications they have downloaded even if they find them 

enjoyable and useful. The FreeRice website (and others) showed that fatigue, or habituation 

may lead users to look for newer, more interesting applications. Once again, this reinforces 

the need to build in a compelling user experience and to make sure data does not become 

stale. A possible strategy for avoiding this problem is to crowd source information, or 

incorporate a social or sharing component to any software developed.

Previous navigation and guide applications have grappled with the problem of the software 

demanding the user’s attention. Care needs to be taken when designing interactive 

applications so that they do not dominate the interaction, but rather, enhance it. Navigating a 
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user around a space may be important, but if the user is required to attend to the phone 

screen continuously, the experience could hardly be described as enhanced. Any 

applications designed must work in harmony with the environment and must not dominate 

the interaction. This issue will need to be considered during the design and implementation 

phases of any software that is developed.

Rapid prototyping seems to be of key importance to effective mobile software 

development. Multiple, rapid iterations of development seems to be key to creating sound, 

quality applications.

Mobile technology is gaining in popularity and has already surpassed traditional desktop 

sales. This trend is likely to continue. Although todays devices may not resemble the devices 

used in five years time, there appears to be a major shift towards mobile computing. It 

seems timely to explore how these devices can be used in New Zealand’s National Parks 

as it is likely that these devices will be in the hands of more and more visitors. 

The developer role (designer and programmer) may be problematic, especially early in the 

development process when initial concepts are being generated. There may be a tendency 

to stifle ideas in favour of pragmatism (as determined by the programmer role). If this is 

indeed the case, steps must be taken to avoid constraints placed on any ideas generated 

by the knowledge of ease or difficulty of implementation. This needs to be considered at all 

stages of development from conception to release.

In summary, the literature review strongly suggests that smartphone technology may be 

appropriate for enhancing experiences for visitors to New Zealand’s National Parks. It also 

identified a set of considerations that must be attended to at all stages of development. 

These will need to be addressed when proposing and designing solutions in the three 

experiments that follow.
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CHAPTER 3: RESEARCH TOOLS AND FRAMEWORKS
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Title page image:

Lake Harris, Routeburn track, Fiordland 
National Park.
Source, author.
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▶ 3.0 INTRODUCTION

To answer the research question posed by this study a variety of tools, techniques, and 

methods were needed. It was expected that the three experiments would involve a wide 

range of approaches and would produce outputs of varying types. No one design 

technique, tool, framework, or method would be enough to inform the entire study, so a 

wide range of tools were considered. It was not known if all of them would be used, or 

even relevant, but all were considered for use in all three experiments.

This section describes:

(1) An audit of existing, successful iPhone applications. 

(2) The development of a descriptive/analysis tool for existing and proposed iOS 

applications.

(3) A range of basic techniques that were applied throughout the study.

(4) A subset of the IDEO methods[8] that were selected for their relevance to this 

study.

▶ 3.1 AN ANALYSIS TOOL FOR IOS APPLICATIONS

To begin with, an understanding of the existing iPhone application ‘ecosystem’ was 

sought. This involved a survey of existing applications available on the iTunes application 

store. The application survey was not conducted to determine what was possible, but 

rather sought to determine what was currently successful. This distinction is critical as it 

was important to make sure that future concept/idea generation phases were not 

constrained by the set of current solutions.
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Figure 3.01: The analysis tool 
for iOS applications. Each 
application is rated on four 
basic criteria:

Simply examining the applications would not be enough. Instead, top rating applications 

were surveyed, described, and analysed for their key characteristics. These 

characteristics were then categorised and were considered along with major findings in 

the literature review. From this process four major characteristics of successful (top rating) 

or noteworthy (innovative) applications were identified and an information graphic was 

designed to represent these four characteristics. The characteristics identified were:

(1) Engagement with the environment. The degree with which an application 

enables the user to interact with their environment.

(2) User experience/user interface. The quality of the user interface, the usability of 

the application, the reliability of the application, and the feature set of the 

application.

(3) Use of location services. The degree to which the application uses location 

services to augment the user experience.

(4) Use of social networking/connection techniques. The degree to which the 

application uses social networking techniques, integrates existing social network 

tools/sites, or enables data sharing between users.

An info-graphic was designed to represent an application's inclusion of these four 

characteristics. The larger a dimension’s segment, the more successfully that dimension 

had been implemented in the application. In the example shown in figure 3.01, the 

fictional application has made an average to good attempt at connecting the user with 

the environment, has created an excellent user experience, makes good use of location 

services, and makes very little use of social networking/sharing techniques.

A low rating in any dimension does not necessarily indicate a poor implementation, but 

rather a lack of that dimension in the application. It could be that, for example, social 

networking is simply not relevant to the application. It is important to note that this tool is 
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1

2

3

4

5

No or extremely superficial attention given.

Basic level of integration. Feature is present but not 
fully exploited.

Advanced or integral use. The component is seen as 
essential to the application’s use/point of difference.

Important or noteworthy use.

Average degree of use. Feature enhances application 
but is not essential for its operation.

How sophisticated/professional is the 
user interface and user experience?

To what degree is location/context 
aware information used?

To what degree are Social Networking 
tools integrated into the App?

How much does the application encourage 
engagement with the user’s environment?
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an informal measure and is meant to produce a quick, visual representation of the 

application's core characteristics.

▶ 3.2 SURVEY OF EXISTING APPLICATIONS

One of the primary tools used when starting the development of new applications is 

looking at existing solutions. By looking at existing solutions it is possible to get a sense of 

what is useful, what is popular, what works well, and what does not work well. In some 

ways the ultimate measure of success is how often an application is downloaded. This is 

true for some applications, but other applications may contain components that by 

themselves are revolutionary or noteworthy. However, it may be that these components are 

contained in an application that is otherwise not popular. In addition to sampling the top 

rated applications, an attempt was made to quickly scan through the categories looking 

for ‘interesting’ ideas. This is a hit and miss approach as there are hundreds of thousands 

of applications in the iTunes application store.

Using the iTunes application store, a survey of conservation, recreation, augmented reality, 

and navigation applications was conducted. The following section lists and describes the 

functionality of these applications and analyses them in terms of the four dimensions 

previously listed. Only the most popular applications (as rated on the iTunes Application 

Store) were included in the survey. The survey was conducted in 2010/2011 and the 

data presented represents the state of the applications at that time. 

Note that each application description contains the analysis info-graphic. These were 

added after the application survey as the survey itself informed the development of the tool.
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▶ 3.2.1 NAVIGATION APPLICATIONS

As previously identified, location awareness is a useful and engaging characteristic of 

modern smartphone technology. The inclusion of low-power, capable GPS units in, for 

example, iPhones and iPads has enabled a new class of mobile application software.

It is anticipated that users will value assistance with navigation around new spaces. 

Navigation applications rely on GPS technology to fulfill a wide range of functions for 

their users including: simple map display, turn by turn navigation, route finding, 

geocaching, outdoors hiking/tramping, and resource location.

A search of the iTunes application store reveals 3,991 applications in the Navigation 

category. The top five applications are described below on the following pages. A 

sample of the top rated applications (using the ratings provided by the users that 

downloaded the applications) were chosen for analysis.
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▶ MOTIONX GPS (AND MOTIONX GPS LITE), BY FULLPOWER TECHNOLOGIES INC.

MotionX GPS is a full featured GPS and navigation application. It includes multiple map 

formats, track recording, searching, track display, sharing of tracks (through social 

networking sites and email), waypoint recording, navigation between waypoints, and 

downloadable, cacheable tracks for offline viewing.

It is an extremely capable application that reproduces much of the functionality of a 

traditional handheld GPS unit. The track recorder functionality is extremely flexible and 

can accommodate a wide range of navigation modes such as walking, running, biking, 

and driving. The track recorder can output the track in a format that can be imported in 

applications such as Aperture or iPhoto to automatically geotag digital camera photos.

MotionX can also cache (download) maps for specific areas (defined by point and 

radius) using Open Street Maps. Once downloaded, the maps can be used at any time 

without the need for an internet connection. This eliminates the problem of not being 

allowed (by the license) to cache Google maps (used in MapKit).

MotionX uses a completely custom user interface. There are no standard UI elements 

anywhere in the application. This is usually not a good idea, but the custom interface is 

applied in a completely consistent way and seems geared towards maximising the 

amount of screen space available for content. 
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▶ TOMTOM NEW ZEALAND, BY TOMTOM INTERNATIONAL B.V.

TomTom have traditionally produced hardware based GPS solutions for motor vehicles. 

The iPhone version of their navigation software offers many of the features of their 

hardware solutions, allowing users to navigate between locations using turn-by-turn 

navigation directions. An additional GPS receiver can be attached to the iPhone to 

provide A-GPS and more accurate, faster fix GPS performance.

TomTom release country specific versions of their navigation software. This could be due 

to size as each application includes embedded map data so no internet connection is 

required for normal operation. However, live traffic congestion, roadworks, and detour 

information is transmitted live and requires an internet connection.

The TomTom application supports modes of travel other than driving, such as walking 

and cycling. By choosing one of these alternative modes, the application may suggest 

different routes between points (for example, avoiding motorways, or roads without 

footpaths).

As well as guiding the user between points on a map, the application provides 

information on points of interest such as restaurants, cafes, banks, petrol stations, and 

tourist attractions. When one of these points is chosen (either by searching for it, or by 

touching its icon on the interactive 2D map), the user is given the choice of navigating to 

or from it.

In addition to enabling navigation between two points, 

the application allows the user to build an itinerary of 

places that can be navigated to in a predetermined 

sequence. This sequence can be changed by the user 

while navigating.
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▶ FIND NZ, BY COCOA LOVE SOFTWARE

FindNZ uses the Zenbu open source databases to allow the user to find items of interest 

around them. POIs (Points Of Interest) are organised in various categories, for example 

cafes, backpackers, campgrounds, banks etc. A user can also search for a specific item 

or type of item. Once a list of matches has been displayed, the user clicks on their item 

of choice and the application displays a map with directions, bearing, and distance 

(from the current location).

The application can perform a live search (if internet connectivity is available), or an 

offline (cached database) search. The database can be updated/synced when a high 

speed connection is available, or when an update to the application becomes available. 

Additionally, if application users register with Zenbu they can upload POIs to the Zenbu 

database.

The application uses the Google Maps service to provide navigation (routing) between 

the user’s current location and the place they have selected/searched for.

This application appears primarily focused on urban environments where users may want 

to find places to eat, sleep, drink, or exchange money (for example).
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▶ GEOCACHING INTRO, BYGROUNDSPEAK INC

Geocaching is a worldwide game where users hide (or cache) packages in certain 

locations, record the location via GPS, and then share the locations with a social 

network. Other users then attempt to find the ‘packages’ using manual navigation 

methods, or a smartphone application such as Geocaching Intro[95].

Geocaching Intro is an iPhone application that shows users the geocaches that are 

around them. The application has a very nice introductory section that describes the 

basics of geocaching and gives great instructions the first time any task is performed.

GPS location is used to determine what geocaches are around a user, and once a 

particular geocache is selected the application describes the geocache in detail and 

gives the user the option of starting the navigation process. Navigation occurs using a 

map view (using Open Street Maps) or compass view (using a bearing and distance).

The application is well organised with consistent and logical screen layouts and 

navigation between screens of content. There is only one spot in the application where 

the interface fails. When a user wants to stop following a geocache, he/she must use 

the More button and choose Find Another Geocache from the presented actionsheet.
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▶ TRIP JOURNAL, BY IQUEST TECHNOLOGIES

This application provides an interesting combination of location and photographic 

functionality. It allows a user to build up a travel journal where photographs taken on the 

phone are geotagged and form part of a trip, or track. These journals can then be 

shared with friends via email, GPX export, Picasa, Facebook, Flickr, and Twitter. Trip 

Journal is interesting because of two things it tries to do that most other GPS/navigation 

applications do not:

(1) It allows users to build a narrative or story of where they have been by 

sequencing images together based on time and GPS data. The burden of doing 

this manually is minimised by using sensor data such as time, day, location, 

altitude, and compass bearing.

(2) Trip Journal leans heavily on social networking technologies to share the user’s 

journey with friends, family, or the world wide web.

While guidelines suggest that skinning, or adding texture and unique character to 

iPhone user interfaces is encouraged[17], Trip Journal uses a completely customised set 

of interface widgets that, in places, confuses the user. The designer of this application 

attempts to create an immersive experience by using interface elements that try to create 

an adventure aesthetic, at times referencing elements of popular culture such as the 

Indiana Jones movie series.
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▶ 3.2.2 AUGMENTED REALITY APPLICATIONS

Augmented Reality (AR) is a term used to describe a live view of a real, physical world 

that is supplemented or enhanced by the addition of virtual, computer generated 

contextual information.

“Augmented Reality (AR) is a variation of  Virtual Environments (VE), or Virtual 

Reality as it is more commonly called. VE technologies completely immerse a 

user inside a synthetic environment. While immersed, the user cannot see the 

real world around him. In contrast, AR allows the user to see the real world, 

with virtual objects superimposed upon or composited with the real world. 

Therefore, AR supplements reality, rather than completely replacing it. Ideally, it 

would appear to the user that the virtual and real objects coexisted in the same 

space, similar to the effects achieved in the film "Who Framed Roger 

Rabbit?"” [96]

Over 300 individual AR applications were found on the iTunes application store when a 

simple search for ‘augmented reality’ was entered. Five of the more popular and 

noteworthy AR applications are discussed below.
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▶ LAYAR REALITY BROWSER, BY LAYAR B.V.

Layar was one of the first augmented reality applications available for the iPhone. It 

revolves around a central theme of projecting local POIs onto a view of the ‘real world’ 

as seen by the built-in camera. POIs are displayed on a radar-like interface, and as the 

user revolves around, the application automatically updates the display to represent the 

new compass bearing.

The user can select categories that he/she may be interested in, as well as range (from 

0 to 10km). This application is most useful in built-up areas where a user wants to locate 

local facilities such as banks, restaurants, cafes etc.

An immersive environment is created by projecting database and user-provided content 

onto the phone’s camera image in realtime.
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▶ WORD LENS, BY QUEST VISUAL INC.

Word Lens is one of the newest (as of Dec 2010) augmented reality applications in the 

iTunes application store. While other augmented reality applications attempt to add 

information into the environment, Word Lens replaces instances of text in one language 

with a translation into another language. Using the camera and image recognition, the 

application performs dynamic language translation and then replaces the original text 

from the image with the translated text. Thus, the user views the environment as it is seen 

normally with text in one language replaced by text in another language.

This application impresses users because of the seamless manner in which it ‘reconstructs’ 

the user’s environment. While not perfect, this application demonstrates how 

environments can be constructed from a combination of existing and adaptive/dynamic 

material.
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▶ WIKITUDE WORLD BROWSER, BY MOBILIZY GMBH

Wikitude uses Wikipedia (and other ‘worlds’) for displaying context appropriate 

material. Users can enable multiple POI databases (worlds) and Wikitude will project 

information on POIs in these databases onto a 2D map or a live camera view.

The 2D view on the left includes multiple POIs represented by small W buttons. When a 

POI is clicked on a detailed view is shown (middle). When the Route button is touched, 

the Maps application is launched and displays a walking route between the user’s 

current location and the POI.

By using material and text directly from Wikipedia, this application is inherently social as 

it is sourcing material provided by a wide range of contributors.
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▶ ACROSSAIR BROWSER, BY ACROSSAIR

The Acrossair browser is similar to the Layar reality browser in that it projects points of 

interest on top of the real-time camera display. Users can also display POIs on a 2D 

map.

The User Experience of this application is impressive. The camera view and augmented 

black tiles with preview images and basic text information work well together and 

provide a relatively uncluttered interface.
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▶ PEAKS, BY JONATHON HARCLEROD

Peaks attempts to project the name (and other information) of major geographic 

features around the user onto the live camera view or a static 2D map. This 

application attempts to answer the basic question a user might have when visiting a 

new area – ‘What is that mountain I am looking at?’.

It is very narrow in scope – it does one thing, and attempts to do it well. While the 

specific implementation of his application is not great, the simple concept it represents 

is worth noting. It seeks to solve a very specific problem and does not attempt to do 

too much.
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▶ 3.2.3 FIELD-GUIDE APPLICATIONS

Field-guide applications, as the name suggests, are designed to be used in the field. 

They are typically designed to provide information that helps the user identify objects, 

plants, animals, and places they may not be familiar with.

They typically utilise different methods of identification and description, and provide users 

with a list of possible matches. While loosely based on the idea of a field-guide book, a 

good field-guide application should offer features that a book cannot – specifically, 

interactive searches and identification.

A detailed search for plant identifier, bird identifier iPhone applications was conducted. 

The following section describes and discusses these applications.
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▶ AUDUBON GUIDES (TREE, MAMMAL, AND WILD FLOWER GUIDE)

This application is trying to be a definitive reference source. While this application will 

not be described in minute detail, some of the more interesting characteristics are 

discussed below. 

The application has a very wide scope. It attempts to act as a reference for birds, 

mammals, trees and wildflowers. Each of these sections is also marketed as a stand-

alone application, but the combination application was evaluated.

When looking at the Trees section, finding a particular tree can be accomplished by a 

number of methods: explore (browse by name within a category of trees) and search by 

characteristics. Trees can be browsed by type (using the quick guide button), family 

(browse by family button), and common/scientific name. Once one of these buttons has 

been selected a full list of trees is presented for the user to scroll through.

The sheer complexity of the task at hand is mirrored in this application’s complex and 

deep interface. At times, a user may become lost in the many levels of detail and 

different sections within the application.

While the Peaks application represented a narrow scope, Audubon includes a very 

wide functional scope.
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▶ TREEID, BY MEDL MOBILE

TreeID is another reference type application for use in North America. The TreeID 

application is another attempt at creating a reference style guide for North American 

trees. TreeID seems well organised and offers good functionality – a user can search for 

a tree based on multiple characteristics. These characteristics are explained well via a 

series of help screens. Once criteria have been set, the search returns a series of 

matches the user can scroll through. By clicking on one of the search matches, detailed 

information can be viewed, including basic information, range (or areas where the tree 

typically grows), leaf details, bark details, and fruit details.

The interface is less cluttered than the Audubon application and uses a consistent green 

theme throughout. There are however, several areas where layout and interface could be 

improved. More importantly, this application has no capacity to record sightings, take 

photos, or for the user to maintain a journal of the trees they have identified.

As with the Audubon application, all data is cached locally on the device so an internet 

connection is not needed until the data and/or application needs to be updated. The 

application size is 142MB – significantly smaller than Audubon (1.06GB).

Engagement is encouraged by prompts that lead the user into considering the 

characteristics of the plant they are attempting to identify, and these prompts include the 

user’s location.

The ‘ID a tree’ option presents an extensive list of features 

by which a user can search for/identify a tree. Extensive 

help is available when the question mark button is 

pressed. This help guides users through the process of 

setting search parameters.
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▶ WHAT BIRDNZ, PUBLISHED BY IVAN MACKINTOSH

What BirdNZ is a simple application that provides information on New Zealand native 

birds. Birds can be sorted by name, size, origin, and family. The Sound and Detail tabs 

determine whether the application plays the bird’s song or displays a detailed 

information view.

The interface in this application is quite cluttered and doesn’t follow the standard iOS 

Human Interface guidelines (for example, the tabs for Sound and Detail). The bold colour 

scheme (yellow text on blue background) also decreases the usability of this application. 

However, it is one of the very few applications that deal with New Zealand native bird 

species. It also contains the correct amount of information and detail, but the presentation 

of this information needs restructuring and refinement.
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▶ 3.2.4 TRAVEL-GUIDE/RECREATION APPLICATIONS

When travelers find themselves in foreign or unknown places they frequently rely on 

travel guides, such as the Lonely Planet or Rough Guide books. These guides tend to be 

organised by location and provide users with information on accommodation, places to 

eat, transportation options, places to see, and nearby activities.

Travel guide applications may offer an extensive set of opportunities for smartphones as 

technologies such as mapping, user location, and multimedia display may be combined 

to produce an interactive guide service that extends what is possible in a static, printed 

guidebook.
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▶ POCKET RANGER: PROJECT TONGARIRO, PUBLISHED BY BORN DIGITAL LIMITED

The Project Tongariro application (separate iPhone and iPad versions) seeks to act as the 

definitive information source for walks in and around the Tongariro National Park. It 

contains a huge amount of information that seems to be HTML based and is refreshed 

from the internet routinely. It contains major sections for Tracks, Stories, Safety, Local, and 

QR code.

The tracks section seems to contain most of the core information for this application. 

Users wanting to walk all or part of the Tongariro Alpine Crossing tramp can find maps, 

camp sites, walking times, and other important pieces of information. 

Overall, the application is perhaps too complex. In many places it seems that the 

application merely mirrors existing web site content. Additionally, the custom user 

interface runs counter to standard user interface guidelines frequently with items 

appearing in non-standard locations and the interface is extremely sluggish and in some 

cases non-responsive. The custom tab bar at the bottom of the screen uses simple colour 

coding to inform the user which section they are in, but the colour of the selected tab 

seems to not be used in the section itself. The application is slightly unresponsive, 

presumably because much of the content is being displayed via UIWebViews that take 

time to load. It’s very easy to get lost in the extreme amount of information this 

application displays.
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▶ CHIMANI: YOSEMITE, PUBLISHED BY CHIMANI LLC

The Yosemite application seems similar in nature to the Pocket Ranger: Project Tongariro 

application previously described. Yosemite seems a little better organised, the the UI 

seems more coherent, cleaner, and consistent.

Once again, this application is extremely comprehensive and provides information for 

walkers, campers, car tourists, overnight visitors, and day visitors. It includes information 

on places to stay, scenic locations, walks, shopping activities, ranger activities, and 

transportation. The organisation of the application takes some time to learn, but once 

learnt it is consistent and logical. The overview map can be used to plot items of interest 

(by category, or the favourites the user has created).

If there is one criticism of this application it is that there seems to be a huge amount of 

material provided and often a large amount of reading is required to obtain basic 

information. For example, for camping grounds you must read through almost a screen of 

text before seeing how many campsites are available. Often, a list view is used to 

display a category. For example, when clicking on the parking icon, a list of parking 

spots is presented. At this point it is possible to click on a map icon (in toolbar, top right) 

to display the map with all parking locations plotted. Since the map is embedded and 

does not require an active internet location, maybe it would be better to use the map as 

the primary means of displaying the location of the parking locations.

Location services is used to plot the user’s current location 

using the device’s GPS.
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▶ AA TOURISM, BY AA TOURISM LIMITED

The AA Tourism application seems to be designed for domestic and international 

travelers looking for tourism related information. The application is broken down into four 

main categories: Accommodation, Leisure, Transport, and Hot Deals. Each section 

displays a list view (or map view), the user scrolls through until an item of interest is 

found. Clicking on a table row displays detailed information on the item and gives the 

user the option of viewing reviews/feedback on the item (from other users) and also 

gives them the option of adding the item to their list of favourites.

Users can book items such as tours, hotels, and rental cars directly from the application. 

Location services is used to provide the user’s location to help filter nearby attractions.

Although the application is quite comprehensive, it seems to lack a level of engagement. 

This is especially true when viewing leisure activities. Images of the events are crammed 

into the top 25% of the display area (although a magnifying glass icon expands this to 

around 50%) and can be scrolled, but are so small that they tend to fade into the 

background. The text descriptions of the activities are often given much larger, scrolling, 

areas. In this way the application misses the opportunity to ‘sell’ the activities by using 

big, evocative images and instead relies on the text descriptions.

The user interface is reasonably consistent throughout with 

the AA’s distinctive yellow colour being used prominently. 

The use of tabs (for example in the middle-right image) is 

a custom addition and mirrors the use of these tabs from 

desktop applications. This may or may not be 

appropriate for iOS applications as they are seldom seen 

in other applications.
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▶ NATIONAL PARKS, OUR TREASURED LANDS, BY FOOTNAUTS LTD

The National Parks application provides access to a rich set of images for all of the 

National Parks in North America. It allows users to browse by park, or by a zoomable 

map.

This application displays beautiful, high quality images extremely effectively. The simple 

black backgrounds with white text creates an elegant presentation. As the user is 

browsing through these images he/she can add them to their ‘trip’. The trip can then be 

viewed either as a set of images, or nodes on a map. Thus, a user can pre-plan the 

places they may want to visit based on the enticing, professional images the application 

has displayed. The application succeeds by not trying to diminish the most compelling 

assets it has (the images). Instead, the images are given a high priority in terms of 

presentation space. The simple black, white, and green colour scheme creates a 

consistent appearance throughout the application and aids usability.

A major factor in making this application pleasant to use is the inclusion of professional, 

beautiful, high resolution images. This is an important lesson to learn when considering 

the development of applications that attempt to promote areas of natural beauty.
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▶ IYELLOWSTONE, BY SUSAN ANDRYK

The iYellowstone application is yet another National Park guide application. It is 

logically broken up into the following major sections: Nature guide, Activities, and 

Maps. Each section is further broken up into sub-categories or lists.

For example, the Nature guide section consists of information on trees, plants, 

wildflowers, mammals, birds, insects, animal signs, geology, and views. Although the 

user interface is not as refined as it could be, the application is well structured and 

information is exactly where users might expect it to be.

Two problems with the application include:

(1) Considering the stunning scenery in and around Yellowstone, more could be 

done to provide a rich media experience with larger, high quality images. 

(2) The maps are static. The maps section contains what looks like scans of brochure 

maps. Although the application’s maps are scrollable and zoomable, they are 

not annotated, and clicking on symbols on the map does not provide more 

detailed information. This is almost an expectation of mobile application users. 

The user’s location is also not plotted on the map. Once again, given the 

capabilities of the hardware, users would be forgiven for expecting this basic 

functionality whenever a map is presented.
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▶ LONELY PLANET: ISTANBUL, BY LONELY PLANET PUBLICATIONS PTY LTD

The Lonely Planet Istanbul application seems to be an attempt to 

transplant print material to a smartphone application. The app 

provides large volumes of information on places to stay, places to 

eat, sightseeing attractions, and travel options.

Users can build up collections of “favourites” when they encounter 

items they are interested in. These favourites are then viewed in a 

dedicated section, thus not requiring the user to find the individual 

items again.

Although it is extremely comprehensive in terms of the quality and 

quantity of information provided, there do not seem to be any 

interactive elements that would make this application stand out.

It may well be that the provision of information is enough to justify 

the purchase and use of this application.

The Lonely Planet range of applications are available for dozens 

of countries and are tailored to the young and independent 

traveler. 
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▶ ROUGH GUIDES, BY ROUGH GUIDES LTD

The Rough Guides application contains hundreds of beautiful travel 

photos organised in a grid view or an interactive map view. Users can 

swipe through the image gallery, add images to their favourites, start a 

slideshow, or share images via email, Facebook, or Twitter.

The purpose of this application seems to be to promote the print 

publications (travel guides) produced by Rough Guides Ltd.

The one thing this application does extremely well is present the 

beautiful, professional quality images (switching to landscape orientation 

switches to fullscreen display mode). It also provides plenty of options for 

saving them, sharing them, and viewing related material. 
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▶ 3.2.5 SUMMARY

By conducting the survey of existing, related applications, a clear image emerged of:

(1) Some aspects that created a clear point of difference (for example, high 

resolution, professional quality images).

(2) Some aspects that disappointed (for example, presenting a map but not 

displaying the users position, or using what were clearly scanned black and 

white map images).

(3) Clutter (in the interface) is produced when scope is not managed. Great care 

must be taken to either define application scope relatively narrowly, or design an 

effective interface that hides the complex/comprehensive structure of the 

underlying data.

▶ 3.3 EXPERIMENTAL TECHNIQUES

Each of the experiments described in this document differs in the approach they take to 

concept generation, the development process utilised, and the type of outcomes 

produced. Taken together, they represent a suite of approaches and techniques that can 

be applied to the conceptualisation and creation of iOS applications.

Figure 3.02 shows all of the basic methods employed and describes each in detail. 

Note that it is possible that experiments may utilise a mixture of what may seem like 

mutually exclusive techniques. An example of this would be an experiment that includes 

elements of individual and group work, or an experiment that produces a discrete set of 

concepts (conceptual) that later results in one or more working prototypes (concrete). The 

set of concepts would certainly be considered a significant output of the experiment.
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Figure 3.02: A summary of 
the techniques and methods  
used in Experiment One.

Team

Outcomes

Process

Scope

Roles

What type of development took place?
Did contributors work in groups, or as individuals. If both the 
individual and group bars register, then the experiment contained 
both individual and group aspects.

What roles did the author fulfill in the experiment?
Hands-on design implies direct and single-handed influence on 
design outcomes. Production refers to the degree to which the 
author coded (programmed) the outcomes. Supervision implies the 
author created a development framework and guided and 
mentored either individual students or groups of students.

What types of outcomes did the experiment generate?
Were they concrete (for example, working prototypes, functional 
applications), or were they conceptual (for example, sketches, early 
digital prototypes). It is possible that an experiment combined 
elements from both concrete and conceptual.

Was the scope (or area of investigation) narrow or wide?
While all of the work conducted was related to conservation or 
conservation land, some experiments were more focused and 
concentrated on specific topics.

What path was followed in the experiment?
Was it linear or iterative? Experiments that are characterised by a 
linear process may have included multiple concurrent linear 
processes. The experiment may or may not have included a phase 
of rapid prototyping using Xcode storyboarding and coding. Rapid prototyping

Individual

Group

Conceptual

Concrete

Linear

Iterative

Narrow

Wide

Supervision

Hands-on design

Production
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At the conclusion of each of the three experiments, the experimental process was 

reflected on and the techniques used were summarised.

▶ 3.4 IDEO METHODS

In addition to the basic design techniques such as group work, iterative design 

processes, and user-centred design, a number of IDEO methods were used throughout 

this study. The IDEO methods (from the method deck) were reviewed for appropriateness 

to this study and a group of 14 techniques were selected to form a methods “toolkit”. It 

was not anticipated that all 14 techniques would be useful in all cases, but rather tools 

would be selected and used based on their relevance to the task at hand. The methods 

selected are described on the following pages. Where needed, other IDEO methods 

may be used but may not be listed in the toolkit. The toolkit represents the techniques 

most commonly used.

As with the experimental techniques, each experiment concludes with a reflective analysis 

of which IDEO methods were employed, and how useful they were. Figure 3.03 shows 

a sample info-graphic that summarises the IDEO methods used. These info-graphics 

appear at the conclusion of each experiment.

Surveys and 
questionnaires

Try it yourself

Still-photo survey

Quick and dirty 
prototyping

Scenarios

Shadowing

Paper prototyping

Extreme-user 
interviews

Fly on the wall

Error analysis

Activity analysis

Character profiles

Be your customer

Rapid ethnography

Figure 3.03: A sample of the info-graphic used at the 
conclusion of each experiment. The size of the bars indicate the 
degree to which each IDEO method was used.
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ACTIVITY ANALYSIS [LEARN]

How: List or represent in detail all tasks, actions, objects, performers, and 

interactions involved in a process.

Why: This is a useful way to identify and prioritise which stakeholders to 

interview as well as which issues to address.

BE YOUR CUSTOMER [TRY]

How: Ask the client to describe, outline, or enact their typical customer’s 

experience.

Why: This is a helpful way to reveal the client’s perceptions of their customer 

and provide an informative contrast to actual customer experiences.

CHARACTER PROFILES [LEARN]

How: Based on observations of real people, develop character profiles to 

represent archetypes and the details of their behaviour or lifestyles.

Why: This is a useful way to bring a typical customer to life and to 

communicate the value of different concepts to various target groups

ERROR ANALYSIS [LEARN]

How: List all the things that can go wrong when using a product and 

determine the various possible causes.

Why: This is a good way to understand how design features mitigate or 

contribute to inevitable human errors and other failures.

EXTREME USER INTERVIEWS [ASK]

How: Identify individuals who are extremely familiar or completely unfamiliar 

with the product and ask them to evaluate their experience using it.

Why: These individuals are often able to highlight key issues of the design 

problem and provide insights for design improvements.

FLY ON THE WALL [LOOK]

How: Observe and record behaviour within it’s context, without interfering 

with people’s activities.

Why: It is useful to see what people actually do within real contexts and time 

frames, rather than accept what they say they did after the fact.
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QUICK -AND-DIRTY PROTOTYPING [TRY]

How: Using any materials available, quickly assemble possible forms or 

interactions for evaluation.

Why: This is a good way to communicate a concept to the team and evaluate 

how to refine the design.

For the purposes of this study, electronic prototypes were considered quick-and-

dirty prototypes as they were rapidly produced and allowed users to 
experience some of the interactive nature inherent in the designs.

RAPID ETHNOGRAPHY [LOOK]

How: Spend as much time as you can with people relevant to the design 

topic. Establish their trust in order to visit and/or participate in their natural 
habitat and witness specific activities.

Why: This is a good way to achieve a deep firsthand understanding of habits, 
rituals, natural language, and meanings around relevant activities and artifacts.

PAPER PROTOTYPING [TRY]

How: Rapidly sketch, layout, and evaluate interaction design concepts for 

basic usability.

Why: This is an good way to quickly organise, articulate, and visualise 

interaction design concepts.

For the purposes of this study, early conceptual sketches were considered to be 

paper prototypes.

SCENARIOS [TRY]

How: Illustrate a character-rich story line describing the context of use for a 

product or service

Why: This process helps to communicate and test the essence of a design idea 

within its probable context of use. It is especially useful for the evaluation of 
service components.

SHADOWING [LOOK]

How: Tag along with people to observe and understand their day-to-day 

routines, interactions, and contexts.

Why: This is a valuable way to reveal design opportunities and show how a 

product might affect or complement users’ behaviour.

STILL PHOTO SURVEY [LOOK]

How: Follow a planned shooting script and capture pictures of specific 

objects, activities etc.

Why: The team can use this visual evidence to uncover patterns of behaviour 

and perceptions related to a particular product or context, as well as structure 
and inspire design ideas.
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TRY IT YOURSELF [TRY]

How: Use the product or prototype you are designing.

Why: Trying the product being designed prompts the team to appreciate the 
experience the actual users might have. 

SURVEYS AND QUESTIONNAIRES [ASK]

How: Ask a series of targeted questions in order to ascertain particular 

characteristics and perceptions of users.

Why: This is a quick way to elicit answers from a large number of people.

▶ 3.5 SUMMARY

This chapter has outlined the key methods and techniques available for use in this study. 

The study’s underlying research question, as outlined on page five, asks:

‘In what way can the new generation of  mobile devices enhance visitor 
experience in New Zealand’s National Parks?’.

Investigating it requires two approaches, as the question has two aspects. On one level 

the research question asks which methods and techniques are able to produce ideas and 

products that will enhance National Park visitor experience, and on another it asks what 

specific concepts/products can prove useful to users.

▶ 3.5.1 IDEAS AND CONCEPT GENERATION

The IDEO methods chosen for inclusion in the methods toolkit represent a broad range of 

techniques for gaining insight into the needs and expectations of users and are intended 

to aid in the generation of concepts in all three experiments. It is expected that these 
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methods will enable the investigation of user qualities, needs, expectations, current 

interactions, and requirements.

During concept generation phases it becomes important to keep ‘all options open’, and 

not to place constraints on design either through incorrect assumptions or lack of 

information. During concept generation sessions, IDEO methods in the Look, Learn, and 

Ask categories are to be heavily used so as to minimise these constraints/knowledge 

gaps.

In addition to these, some Paper prototyping and Quick and Dirty Prototyping ‘Try’ 

methods are to be used throughout concept generation phases.

▶ 3.5.2 DESIGN AND IMPLEMENTATION

The second aspect of the research question calls for a more literal response – namely, 

which of the actual outcomes of the experiments have the potential to enhance National 

Park visitor experiences, and how do they express this potential. It is anticipated that the 

application evaluation tool (described earlier in this chapter) will readily indicate whether 

the generated concepts and products contain the elements identified as being present in 

existing successful or useful applications. This evaluation tool is to be applied to all 

concepts, prototypes, and products generated in this study.

The IDEO prototyping tools are heavily employed during the production phases of this 

study’s three experiments, and are included in the set of tools employed in the production 

of multiple and frequent iterations of application prototypes.
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CHAPTER 4: THE ARTHUR’S PASS FIELD TRIP
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Title page image:

Approaching the Waimakariri hut, 
Arthur’s Pass National Park.
Source, author.
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▶ 4.0 REASONS FOR THE FIELD TRIP

The previous section described the development of a ‘toolkit’ consisting of a wide variety 

of methods, techniques, and approaches. The field trip to Arthur’s Pass National Park 

(APNP) gave the opportunity to utilise some of these methods in the field.

This study’s research question revolved around determining ways in which visitor 

experience can be enhanced. The field trip sought to:

(1) Determine exactly what enhanced might mean. There may be current smartphone 

solutions that can be enhanced or improved, or there may be visitor interactions 

that can be improved (or even created) by the development of new products. 

Visiting APNP allows investigation into these two critical issues. 

(2) Engage in a range of activities in APNP to experience the activities that visitors 

typically engage in. While designing in isolation is possible, often it is not 

desirable. By engaging in the typical activities that APNP visitors engage in it was 

hoped that further insights would be gained. As previously stated, the author has 

considerable experience in New Zealand’s National Parks. However, this 

experience has always been recreationally based. During the Arthur’s Pass field 

trip, the author engaged in a range of activities with the research question 

informing any observations or insights.

(3) Talk to Department of Conservation staff and other stakeholders. While personal 

experience is extremely valuable, further insight can be gained by talking with the 

experts who deal with visitors on a daily basis. The Department of Conservation 

visitor centre staff have a wealth of knowledge and experience that might provide 

invaluable insights into how visitor experience can be improved and enhanced.

This study asks about the ways visitor experience can be enhanced. To do this, it is critical 

to understand the nature of the current interactions that are occurring with and without 
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smartphone devices. Various IDEO methods were used to observe, experience, and 

document the full range of activities available in APNP. By using a variety of investigative 

methods, a large volume of information was gathered on possibilities, perceived 

problems, user types, and user needs.

The field trip took place over three days in April 2010, participants were a group of 

Design Studies staff and Master of Design students.

▶ 4.1 KIWI TRACKING FIELD TRIP

The tracking session started early in the morning when the party drove to the Hawdon 

Valley in four wheel drive vehicles. The Department of Conservation staff ran through the 

procedures and technology used to track and record the movements of kiwi in the area. 

The Department of Conservation tracking team then started looking for a general 

directional fix for the kiwi known to be in the area (each kiwi’s transmitter operates on a 

different radio frequency).

Once the general direction of a kiwi was obtained the team travelled by foot to the edge 

of the bush before once again checking for directional and distance information. It was 

not always possible to obtain a meaningful radio fix, so a certain degree of informed 

guessing was needed. Once in the bush, movement became slow, deliberate, and as 

quiet as possible. Frequent stops were required to check directional information.

On one occasion, information from the transmitter indicated that the kiwi had heard the 

tracking party and had run off. A cool down period of ten minutes was then required so 

the kiwi would become calm again and would stop moving. One of the Department of 

Conservation staff then went ahead to try and locate the kiwi while the other members 

remained behind. Once the Department of Conservation staff member got within close 

Figure 4.01: Photo of a 
tramper walking up the 
Deception River towards 
Goat Pass, Arthur’s Pass 
National Park.
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Figure 4.02: Taxonomy of kiwi tracking (this and 
opposite page)

1. A staff staff member holding the electronic tracking 
device (directional). The antenna picks up faint 
signals from transmitting devices attached to 
Kiwi’s legs.

2. The receiving antenna held aloft.

3. The antenna device and corresponding battery 
pack/receiver unit.

4. The Department of Conservation tracking team 
arriving at the tracking site.

5. The tracking antenna folded up for easy storage 
and transportation.

6. The battery pack and receiver unit.

7. The Transmitting unit attached to each kiwi being 
tracked. The unit is custom manufactured and 
contains a battery that provides approximately six 
months of transmitting life. The unit transmits 
significant data including speed and activity by 
using a series of timed beeps. The strength of the 
signal indicates distance from the tracker, and the 
directional nature of the signal indicates the 
direction in which the kiwi is located.

8. The toolkit of transmitting units and ties.

9. The tracking team heading up into the valley, 
following the tracking signal.
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Figure 4.03: Taxonomy of kiwi tracking equipment 
continued (this and opposite page)

10. Waiting for the Department of Conservation tracking 
team to return. Numerous periods of time were spent 
waiting to get a signal update. During these times it 
was essential to stay quiet so as not to disturb or 
frighten the kiwi.

11. The tracking team waiting for the kiwi being tracked to 
stop moving. Kiwi were easily frightened into running 
away as a result of hearing the Department of 
Conservation team approaching. After a ten minute 
wait, tracking resumed again.

12. A kiwi having its beak length measured. Once 
captured the kiwi had various measurements taken 
such as weight and beak length.

13. Once the kiwi was caught, it was handled by the 
tracking team without causing much distress. The 
kiwis were much lighter than expected with extremely 
fluffy feathers. The claws are the kiwis primary means 
of defense and must be held to avoid injury.

14. Details and measurements were recorded manually 
once the kiwi was captured. Various stats were 
recorded including beak length and weight.

15. Tables of historical data were kept on hand back at 
the Department of Conservation vehicle. This data 
seems to be for Department of Conservation use only 
and is not displayed to the general public.

10
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range of the kiwi, the tracking equipment was abandoned in favour of manually sighting 

the kiwi, or the place where the kiwi was likely to be.

The kiwi was captured by the Department of Conservation staff member, and the rest of 

the group was able to approach. Various measurements where taken by the Department 

of Conservation staff, and if needed, the transmitter attached to the kiwi’s leg could have 

been replaced. Location information was recorded using handheld GPS equipment, and 

the measurements taken were also recorded using paper and pen. Back at the vehicle, 

the Department of Conservation staff gave a description of the data logged for each kiwi 

being tracked.

A good understanding of the process of tracking and monitoring kiwis was obtained as 

a result of the kiwi tracking event (see figures 4.02 and 4.03).

Key findings included:

(1) Kiwi are hatched at a separate hatching facility (in Canterbury) and are 

transported to the release areas after they are deemed capable of surviving in 

the wild.

(2) The transmitter attached to each kiwi does not just allow tracking, it is a 

sophisticated piece of electronics that provides considerable data on the kiwi’s 

movement patterns.

(3) While the transmitter battery does last a significant period of time, it does require 

periodic replacement. This means that every kiwi being tracked by the team must 

be captured before the battery runs out approximately every six months.

(4) The tracking process is laborious and requires skill on the part of the trackers. The 

kiwis are easily startled and require a significant ‘stand down time’ before they 

will stop moving if they hear noises. Finding the kiwi is by no means a certain 
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outcome. The trackers reported sometimes spending hours without being able to 

find a single kiwi.

(5) Kiwis do not tend to stay in the same burrow. Rather, they usually find new 

places to sleep each day. This tends to make the tracking process challenging as 

the birds are frequently in completely new locations.

(6) While data is collected on each kiwi, it is not ‘exposed’ to the general 

population. This information may or may not be of interest to the public if linked 

to specific kiwi.

(7) Some data may be sensitive and should not be made available to the public. For 

example, the exact location (or previous locations) could be used by members of 

the public to track down and interfere with kiwi. While specific locations should 

not be shown, it may be possible to create an ‘artificial’ map where patterns of 

movement and relative location are displayed without disclosing the actual 

location of wiki.

(8) An extensive network of traps is required to keep the immediate area safe for 

kiwi. These traps require frequent re-baiting and checking to make sure they 

continue to be effective. The traps are maintained and checked by a

separate team.

(9) Amongst the entire MDes student group and staff members, a genuine sense of 

satisfaction was felt when given the opportunity to encounter and touch a kiwi. 

The encounter with live kiwi in their natural environment created an intense 

feeling of satisfaction and privilege. This opportunity is not available to most 

New Zealanders (or international visitors) as kiwi numbers have diminished, are 

nocturnal, and scare very easily.
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▶ 4.2 THE DEPARTMENT OF CONSERVATION ARTHUR’S PASS VISITOR 
CENTRE

The Department of Conservation visitor centre staff invited the group to look around the 

visitor centre with a view to suggesting new ways of displaying static and interactive 

information for visitors. Investigation of the visitor centre involved a thorough walkthrough 

and extensive photographic documentation (see figures 4.04 and 4.05).

Key findings included:

(1) The visitor centre was crammed full of a huge variety of information and displays. 

The visitor centre staff themselves described the centre as cluttered and in need of 

simplification.

(2) The displays consisted of numerous types including: historical, weather, 

informative, and interactive learning.

(3) A diverse range of people came through the visitor centre including (but not 

limited to): trampers (needing information and making use of the intentions form 

service), cruise ship visitors (off the Trans-alpine train from Christchurch), domestic 

visitors passing through, and domestic and international visitors possibly 

spending one or more days in the area.

(4) Educational sessions for groups of school children were offered at the visitor 

centre. An area of the visitor centre was specifically designated for this activity 

(the Kea corner).

(5) The souvenir store is stocked predominantly with mass manufactured items that 

are sourced locally (where possible).
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Figure 4.04: The Department of Conservation 
Arthur’s Pass visitor centre.
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Figure 4.05: The Department of Conservation 
Arthur’s Pass visitor centre.
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Figure 4.06: Map of Temple Col walk, 
dotted line shows the path followed by 
the research group.

▶ 4.3 TEMPLE COL DAY-WALK

In order to experience one of the more challenging day walks in Arthur’s Pass, the group 

walked to the top of Temple Col – a four hour (return) walk accessible from the main 

East/West coast road (see figures 4.06 and 4.07). The walk itself was partially on well 

graded track, partially on rough (but easy to follow) track, and towards the approach to 

Temple Col itself, completely unmarked and a scramble up rock slopes. The Temple Col 

route continued to Goat Pass but the group turned around at the top of Temple Col and 

returned to the valley floor.

A large number and range of photographs were taken and reflected on to provide 

insight into the visitor’s experience with a reasonably popular (but not easy) walking track 

in the Arthur’s Pass area.

Key insights included:

(1) The signage at the start of the trail was not good at indicating to walkers 

whether they were capable of completing the track or not.

(2) The signage at the beginning of the track gave no idea of what the walker 

would encounter. For instance, panoramic views of the area were obtained from 

the ski lodge (and higher). No indication of this view was on any track signage.

(3) The track had several points that would have been good turnaround points for 

walkers of differing abilities. Each point (Ski lodge, hut, and Temple Col itself) 

would have served as appropriate turnaround points for beginner, intermediate, 

and advanced day walkers.

(4) Standard Department of Conservation markers (orange triangles) were used 

sporadically along the walk. These weren’t always visible, and mostly weren’t 

needed as the trail was usually well defined and easy to follow.
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(5) Contextual information was not encountered along the trail. For instance, no 

information on geological features or vegetation zones was given. At prominent 

places where panoramic views were visible, no signage was available to 

indicate what the walker was looking at.

(6) Once the sign at the beginning of the track was left behind, no feedback on the 

walker’s progress along the track was given. There were no distance or time 

markers.

(7) The Temple Col walk was probably not suitable for a lot of day walkers coming 

to the Arthur’s Pass area. No ‘level of difficulty’ was available, although small 

icons on the sign at the trailhead indicated that the walk was not a purely ‘day 

walk’.

(8) Depending on weather, the Temple Col walk may not be suitable for 

inexperienced walkers. For example, cloud started rolling in when the group 

reached the top of Temple Col. If the cloud descended any lower, inexperienced 

walkers may have had trouble following the trail.

(9) Stunning views of a beautiful mountain stream, small waterfall, and swimming 

pool were available from just off the track. This stream was not signposted but 

was accessible after a short scramble down a hill (see figure 4.08).

▶ 4.4 DECEPTION RIVER/KELLEY’S CREEK NATURE WALK

The final field trip excursion saw the team visiting the Kelley’s creek nature trail. This was 

a 30 minute nature walk through rain forest over gentle terrain with a well marked trail 

and numerous signs along the way.

Figure 4.07: Images from 
the Temple Col field trip.
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Fig 4.08: Twin Creek waterfall 
and pool, just off the main 
track (to Temple Col) but 
completely un-signposted.
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Prominent trees and other plants were indicated using low-key signs and plaques. Key 

findings from this visit include:

(1) There is a tremendous diversity of plants present in West Coast rainforest (see 

figures 4.09 and 4.10).

(2) For plants to be identified correctly, a number of criteria may be needed. These 

include: shape, colour, texture, size, overall plant shape, location, and 

elevation. Often two or more of these characteristics may be needed to correctly 

identify a plant.

(3) Location and elevation could be used to help identify a plant. For instance, the 

rain forest on the Western side of Arthur’s Pass differed significantly from that on 

the Eastern side although the distance between the two areas was relatively 

small (15km). In addition, elevation (altitude) plays a large part in the types of 

vegetation a walker will encounter. While a specific elevation does not 

guarantee that a specific plant will not be present, it makes it more or less likely.

▶ 4.5 INTERVIEWS WITH DEPARTMENT OF CONSERVATION STAFF

On the afternoon after the kiwi tracking trip, a one hour interview was conducted with 

two Arthur’s Pass visitor centre staff members. The reason for this interview was to obtain 

the staff’s perception of the visitor centre as it was and what it could be. There was an 

awareness within the visitor centre staff that the current arrangement of the centre’s 

exhibitions and store content was less than optimal and the redesign of it was one of the 

primary reasons for the research group coming to Arthur’s Pass.

Figure 4.09: Lichen, and mosses taken at Kelley’s Creek, 
Arthur’s Pass National Park.
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The interview lasted approximately one hour, and major points from it are summarised 

below.

(1) The current visitor centre is perceived as looking old, and not being very modern.

(2) Currently, the centre is information dense. There is a very large amount of 

information on display and, for the most part, the history of the area is well 

represented but there is no sense of information flow. The centre is seen as a 

collection of small exhibits with no common thread connecting them, or no 

narrative sequencing them in any logical order.

(3) When visitors first enter the building, it is often described as not being 

particularly inviting.

(4) A main exhibit that “catches the eye or the imagination” would be more valued 

rather than many, disconnected smaller exhibits scattered throughout the centre.

(5) The current souvenir shop is very popular with cruise ship patrons that arrive via 

train from Christchurch. The staff’s perception is that the type of merchandise sold 

in the shop is not particularly indicative or relevant to the local area, or New 

Zealand as a whole.

(6) The visitor centre is required to cater for a diverse range of users including cruise 

ship patrons, experienced trampers, day walkers, people driving through for the 

day, and locals. Within these main groups there is further segmentation by 

ability, available equipment, experience, and interests.

(7) Large numbers of cruise ship patrons pass through the visitor centre, and it was 

desirable to engage them more with the wider environment rather than just the 

souvenir shop area in the visitor centre. The Department of Conservation staff 

have advanced warning of when cruise ships arrive in Christchurch and can use 

this to plan for extra visitor numbers.

Figure 4.11: The exterior of the Arthur’s 
Pass visitor centre.

Figure 4.10: Taxonomy of plants, lichen, and mosses 
taken at Kelley’s Creek, Arthur’s Pass National Park.
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(8) The re-establishment of the summer and Easter programmes was seen as a very 

positive thing and enabled the Department of Conservation staff to engage with 

the local community. For example, the Easter programme lasted for a week 

before and after Easter and included evening talks on Department of 

Conservation programmes, guided walks hosted by Department of Conservation 

staff, movie evenings, and village clean-ups. It’s perceived that part of the 

success of these events is the desire of the community to actually see what tasks 

and activities the Department of Conservation and its staff perform.

(9) There is a feeling that the visitor centre is dark and enclosed and completely 

divorced from what is going on outside (the ‘natural environment’).

(10) The existing Arthur’s Pass information booklet is seen as a good starting point for 

all visitors wanting to know about the area.

(11)  Arthur’s Pass is not necessarily seen as a destination, but rather a stopover in the 

journey between the East and West coasts. A substantial number of travelers stop 

and ask what they can do in an hour or two hours. If they find they have already 

passed an area of interest, they tend to carry on in the direction of their journey. 

There is a tension between wanting people to stay in the area, and the capacity 

of the region to accommodate large numbers of additional users. 

(12) Trampers generally know about the tramping opportunities before arriving at the 

visitor centre. They have already done background research into the 

opportunities. In this case, trampers generally are seeking up to date track 

conditions, weather conditions, and want to complete intentions forms.

(13) The souvenir shop is an important part of the visitor centre. It generates revenue 

that helps to fund other conservation activities in the region.

(14) APNP visitor centre staff describe the Franz Josef visitor centre as exceptional 

because of its visual nature, and its flow between the indoor and outdoor 
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environments. One of the more popular interactive exhibitions consisted of a 3D 

model of the immediate area with lights connected to push buttons. When the 

buttons were pressed, the light would indicate the area of interest. This allowed 

users to read about an area of interest, and then immediately see where it was 

located by pushing the relevant button.

(15) In general, the visitor centre is not considered (by the staff) to be children friendly. 

Many of the exhibits are not targeted (or appropriate) for young children. More 

interactivity and dynamism is seen as being needed to engage children.

(16) The Department of Conservation corporate website is seen as the primary means 

of promotion outside of the area. Day-walk booklets are available in other 

Department of Conservation visitor centres, and third party books talk about 

tramping trips in the area. Related activities, such as the trans-alpine express train 

trip explicitly mention Arthur’s Pass and some of its short activities. After articles 

on APNP were published in hunting magazines, noticeably higher numbers of 

hunters visited the National Park.

(17) Existing signage is seen as not necessarily leading visitors through the park 

effectively. Signage is seen as consisting of a series of individual signs, not part 

of a system (even though most signage complies with the standard Department of 

Conservation colour scheme and layout).

(18) A large number of queries directed to the information desk at the visitor centre 

consists of a relatively small number of questions. One such question is of the 

form “I have 30 minutes, what can I see in that time”. The answer to this question 

is often the Punchbowl falls.

(19) During the summer peak periods, about 23,000 people visit the park per month. 

During the off-season, the number of visitors halves. These numbers are based on 

visitor centre records (i.e., the number of people that stop at the visitor centre).



Arthur’s Pass field trip

150

(20) Weather information is updated on a daily basis (early in the morning). More 

effort could be made to explain the weather patterns in the park, for instance the 

fact that on one side of the pass four metres of rain falls annually, yet 12km 

away on the eastern side of the pass only two metres of rain falls annually. 

Many people visit the visitor centre to obtain up to date and accurate weather 

information.

(21) A significant number of people visit Arthur’s Pass for a day, arriving by train 

(from Christchurch) and returning by bus to Christchurch on the same day. These 

people typically have 4-5 hours to spend in the Arthur’s Pass township.

(22) The amount and type of merchandise stocked in the souvenir shop is determined 

by local Arthur’s Pass Department of Conservation staff. Moves are underway to 

improve the overall quality of items sold in the store.

(23) There are three full-time staff and two casual staff members working at the 

Arthur’s Pass visitor centre.

▶ 4.6 METHODS USED

A huge amount of photographic, video, and audio material was collected during the 

APNP field trip. The interviews with Department of Conservation visitor centre staff and 

shadow sessions with the kiwi tracking teams were invaluable in providing insight into 

the users of the National Park and the activities they engaged in as well as the 

challenges facing Department of Conservation staff. These insights could not have been 

gained back in the laboratory or studio space.

Figure 4.12 shows a summary of the IDEO methods used during the field trip.
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(1) Be your customer was used when the visitor centre staff were asked to describe 

the visitor requests patterns. Detailed information on visitor motivations, 

movements, and patterns was obtained.

(2) Character profiles were used extensively when thinking about the activities 

visitors to the National Park would engage in. For example, young backpackers 

staying in Arthur’s Pass would have quite different needs and expectations from a 

family of five passing through the National Park on their way to the West Coast.

(3) Error analysis was considered when the problems of visitors either: (1) missing 

out on experiences because of poor signage, not enough time, or (2) not finding 

the relevant information in the visitor centre.

(4) Extreme-user interviews were conducted with selected visitor centre staff and kiwi 

tracking team members.

(5) Fly on the wall techniques were used to observe how kiwi tracking operations 

took place and how visitor centre users interacted with materials and staff.

(6) Paper prototyping was used at the visitor centre to sketch ideas/concepts as they 

occurred to the field trip participants.

(7) Rapid ethnography was used as the field trip team spent a significant period of 

time talking with staff, and observing the behaviour of staff and users.

(8) Shadowing was used when following the kiwi tracking team. By observing them 

in the field, several insights were gained regarding how mobile technology 

could streamline the tracking process.

(9) Still-photo surveys were used extensively. Annotated, sequenced photos were 

used to describe users’ movements on the climb to Temple Col, the Kelley’s creek 

nature walk (plant taxonomies), the visitor centre, and the kiwi tracking field trip.

(10) Surveys and questionnaires were used to question visitor centre staff.
Figure 4.12: A summary of the IDEO 
techniques used to gather information and 
insights from the Arthur’s Pass field trip.
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Experimental methods are not shown as this was not an experiment, but rather a major 

prompt for the experiments that follow

▶ 4.7 SUMMARY

The Arthur’s Pass Field Trip was invaluable to this research project. It occurred very early 

on in the study and informed many of the subsequent designs. As mentioned previously, 

the author viewed the activities in APNP through the lens of the research question, rather 

than the normal recreational or enjoyment lenses. A small number of experiences 

produced profound observations, or left particularly lasting impressions. These are 

described in the following sections.

▶ 4.7.1 KIWI TRACKING EXERCISE

Amongst the entire field trip team, tracking, finding, and holding a live kiwi produced a 

strong emotional response. While the exercise in tracking the kiwi was interesting, the 

ability to hold the kiwi made a genuine and lasting impression. Participants were left with 

a sense of extreme privilege. On a more practical theme, many opportunities for 

interactive games, promotional applications, and educational applications presented 

themselves as a result of the tracking trip. Sketching these ideas began immediately after 

leaving the bush by the side of the road before returning to Arthur’s Pass township. 

Helping visitors understand the plight of the kiwi, and the nature of the kiwi was seen as 

a real opportunity for smartphone application development. National and international 

visitors were seen as potential targets, and possibly groups of school-age children as 

well. In addition to identifying the area of kiwi promotion and protection as rich areas of 
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exploration, the author also felt a sense of responsibility to contribute to the protection of 

the nation’s iconic bird species.

Although the Department of Conservation staff were not ‘visitors’ to the National Park, 

they do work (and in some cases live) there, so it was entirely appropriate to think of 

ways that smartphone technology could enhance their experience. Numerous possibilities 

to streamline the tracking process presented themselves. For example, the recording of 

kiwi data could easily be done automatically using a GPS enabled application. 

Programming ‘logic’ could be used to:

(1) Estimate the likely location of a kiwi (based on previous movement patterns, 

known speed, age, habits etc.).

(2) Decode the series of beeps from the transmitter that encoded nesting patterns, 

movement speed, and other attributes of the kiwi’s behaviour. It was observed 

that the tracking team would frequently have to stop and wait for the pattern to 

repeat itself if they missed part of the sequence. If an application was capturing 

and displaying this data in realtime, the task of tracking may be made easier.

▶ 4.7.2 TEMPLE COL WALK

While the Temple Col visit produced a very pleasant walk in the mountains it also 

produced two strong insights.

(1) Users, in general, will not stray from a strongly marked trail. In many cases, trails 

talk of beginnings and ends but do not mention areas of interest along the way. 

This information is largely invisible to most users as it is not communicated by 

existing signage. On the climb to Temple Col, many in the field trip party rested 

as the climb was relatively steep. On numerous occasions, walkers would turn 
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around to admire the views but did not know what they were looking 

at. Strong possibilities for enhancing user experiences exist at these 

naturally occurring (or prompted) rest stops.

(2) Many beautiful places exist off the track, and in some cases, very 

short distances off the track. In the case of Twin Creek (see figure 

4.08), a small but beautiful waterfall and pool (deep enough for 

swimming) were literally 50 metres from the marked path. The 

waterfall and pool were discovered, purely by chance, when the 

sound of the waterfall was (barely) detected. It’s safe to assume that 

many more such places exist as walking trails are not necessarily built 

between these places, but rather through the least steep, easiest 

terrain. Many of these places will be completely overlooked by the 

vast majority of users walking the tracks in New Zealand. This simple 

observation produced the possibility of an application that informed 

visitors of the things that may be just out of sight. The idea of crowd 

sourcing these places occurred as this would be a good way of 

building up a database of special places ‘off the beaten track’.

This idea was reinforced when, on the return to Dunedin, the party 

stopped at Cave Stream (see figure 4.13). While the author had 

driven through Arthur’s Pass at least half a dozen times, he was not 

aware of the incredible natural beauty that existed at Cave Stream, 

literally 5 minutes off the main East/West highway.

▶ 4.7.3 DECEPTION RIVER/KELLEY’S CREEK NATURE WALK

This short nature walk on the West Coast side of Arthur’s Pass contained a 

huge variety of vegetation (see figures 4.09 and 4.10). Many of the plants 
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encountered along the trail had quite distinguishing characteristics, but the author was unable to 

identify many of them – despite the fact that he had been tramping in New Zealand for many 

years. From this observation, the idea of a plant identifier concept arose. While many books draw 

pictures and describe plant shapes, much more could be done using interactive software to aid the 

identification process.

Characteristics such as texture, colour, shape, scale, height, flowering or non-flowering, location of 

plant, and elevation could all be used to help identify a plant species. It occurred to the author that 

an interactive, quiz-like application might produce more long term identification/observation skills 

than an application that simply took a photo of a plant and identified it by object recognition 

(assuming that such functionality was possible and accurate). 

▶ 4.7.4 INTERVIEWS WITH DEPARTMENT OF CONSERVATION STAFF

The interviews with Department of Conservation staff yielded a large volume of information and 

insights. However, some responses more than others led the author to think of possible concepts.

Arthur’s Pass is seen as a pathway between East and West – it is not necessarily seen as a 

stopping point. If visitors stop at the visitor centre and they discover they have already passed a 

point that might have interested them, they tend to continue on their travel – they do not want to turn 

around, even for a 5-10 minute drive. A simple solution to this would be to alert them to points of 

interest before they have reached them. Some form of location aware application could easily 

accomplish this.

A large number of queries directed to the information desk at the visitor centre consist of a relatively 

small number of questions (repeated over and over). Typically, visitors will ask questions of the form:

I have 30 minutes, what can I see in that time?

Figure 4.13: A member of the field 
trip party taking a break while 
walking through the Cave Stream 
cave system. (Photo used courtesy 
of Josh Jeffrey).
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This is the type of question that can easily be answered by an interactive kiosk system. If 

additional information is needed, the visitor can then ask from the (now less crowded) 

information desk. A simple, easy to use activity guide that eliminates the need for visitors 

to ask the same questions over and over would eliminate some bottlenecks in the visitor 

centre. This system could operate in a similar way to the Air New Zealand self-checkin 

kiosks in domestic airports (see figure 4.14). The self-checkin system encourages users to 

be self-sufficient in terms of checking in, receiving flight information, choosing a seat, 

labeling their bags and printing boarding passes. If help is needed, it can be sought at a 

dedicated service desk[97]. The notion of a “start here” kiosk system in visitor centres is 

an interesting concept worth exploring.

▶ 4.7.5 NO 3G RECEPTION

While it may be obvious to people who have already visited APNP, it must be noted that 

cellular phone coverage was extremely limited in the National Park. In only a few places 

in the township was a data connection available. Any applications developed would 

need to work independently of the internet, or would need local WiFi hotspots set up.

▶ 4.8 CONCLUSION

The Arthur’s Pass field trip by itself partially answered the main question posed by this 

study. In The space of three days it identified multiple possibilities for enhancing or 

improving a user’s experience in APNP. These possibilities included:

(1) A kiwi tracker interactive game application.

(2) A kiwi protection application (similar in purpose to iGorilla).

Figure 4.14: The Air New 
Zealand self-checkin kiosk 
and bag drop system at 
Wellington domestic 
airport [97].
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(3) An ‘off-the-beaten track’ application.

(4) An interactive plant identifier application.

(5) An interactive kiosk system (possibly running on tablet devices) in the visitor 

centre.

Multiple design problems were uncovered and identified, and in many cases, custom 

smartphone software could provide solutions for these problems. 
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CHAPTER 5: EXPERIMENT ONE



Experiment One

160

Title page image:

Routeburn falls, Routeburn Track, 
Fiordland National Park.
Source, author.
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▶ 5.0 INTRODUCTION

When attempting to explore the ways that National Park visitor experience can be 

enhanced, a number of approaches can be attempted. Ideas can be expressed and 

explored in forms ranging from raw concepts through to fully developed applications.

The primary goal of Experiment One was to explore the ways that visitor experience 

could be enhanced by generating a large number of possible iPhone application 

concepts. This aligns broadly with the IDEO principles of Go for quantity, Defer 

judgement, and Encourage wild ideas.

Each of the generated concepts would represent one way a National Park visitor's 

experience could be enhanced. The generation process was heavily informed by the 

APNP field trip experiences and utilised multiple IDEO ideation techniques and 

procedures. Experiment one relied heavily on solo-designing – that is, no group work. 

The author spontaneously documented all concepts as they occurred to him. On some 

occasions the concepts were generated as a result of a planned session where field trip 

data was reviewed, and on other occasions concepts occurred spontaneously.

Generating concepts partially answers the main research question by producing a wide 

ranging collection, or portfolio, of possibilities. Considered as a package, these 

possibilities would provide insight into how visitor experience could be enhanced. The 

concepts were then categorised according to their primary and secondary function (for 

example, navigation, education, gameplay) to determine in which areas possibilities 

existed.

Experiment One also converted two of the concepts into prototype applications. The 

goals of the prototype production phase were:
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(1) To allow clearer validation of the concept. While a quick examination of each 

individual concept would provide some indication of its merit, a more developed 

prototype would provide more insight into whether the application would provide 

a discernible benefit to users.

(2) To determine which IDEO methods might assist in answering the research 

question. A variety of methods were used during the Arthur’s Pass field trip to 

generate a large volume of text, image, and video data. The concepts would be 

examined to determine which IDEO methods (if any) had been particularly useful.

(3) To evaluate the role of rapid prototyping in the development process. It is 

proposed that rapid prototyping would be of great benefit to mobile software 

design and implementation. This first experiment would help clarify if this was 

indeed the case.

(4) To evaluate the speed at which prototypes could be produced in the Xcode 

environment. Rapid prototyping involves the development of a semi-working 

application in an extremely short period of time The term rapid is somewhat 

subjective though and Experiment One would assist in defining exactly what 

rapid might (or should) be in terms of development hours. At some point a rapid 

prototype becomes more than a simple prototype and it is important to not go 

beyond that point as any benefit (in terms of rapid turnaround for evaluation and 

improvement) from prototyping may be lost.

When evaluating the usefulness of rapid prototyping, the following questions were 

asked:

(1) What level of detail could be produced in the prototype?.

(2) How indicative of the final product might the prototype be?

(3) What is a realistic timeframe for producing a working (indicative) prototype.
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▶ 5.1 RAPID CONCEPT GENERATION

The first part of Experiment One involved the development of multiple concepts for iOS 

applications. Most of the concepts were inspired by material gathered from the Arthur’s 

Pass field trip (chapter 4).

The concepts were created over a three month period and were generated in a number 

of different ways. Some were the result of studying/reviewing the material obtained from 

the Arthur’s Pass field trip, and some were spontaneously generated (although it is always 

hard to know that these spontaneous concepts were not, in fact, the result of background 

contemplation and analysis).

A collection of twenty concepts (see figure 5.01 and 5.02) was kept in the form of 

rough sketches, but each concept was also described (at the time of sketching) in terms 

of its potential users and its core functionality (an ADS – Application Definition 

Statement). A simple concept template was developed that held space for concept 

sketches and the main fields of information that needed to be represented. Each concept 

is arranged on this template, which contains:

(1) Three to six sketches. These sketches were down directly onto paper with printed 

iPhone outlines. The outlines served to other purpose than to give an idea of 

aspect radio and total screen size.

(2) An ADS (Application Definition Statement). The ADS succinctly describes what 

the application does, how it does it, and for whom it does it.

(3) Intended users. Who will be using this application, and how do they differ (if at 

all) from all users, and what are their specific requirements.

(4) Tasks and verbs. What does the application do for the user? What can the user 

do with the application?
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(5) Description. A more verbose description of the application's functionality.

Once the concepts were scanned and collated, each one was inspected for whether it 

contained the noteworthy elements of iOS applications identified in chapter three 

(engagement/connection with the environment ,immersive/compelling UI/UE, use of 

location services, and use of social networking techniques). The presence or absence of 

these characteristics is shown in the info-graphic at the bottom of each concept’s page.

A representative sample of five concepts is shown on the following pages and a 

summary table of all twenty concepts is shown in figure 5.01). The complete collection of 

concepts can be found in Appendix A. In addition, an attempt to classify each concept 

was made and a subsequent map of the concepts was produced (figure 5.02). The 

purpose of the concept map was to:

(1) Help identify where the most opportunity for developed existed (measured by the 

number of concepts that fell under each category)

(2) To identify where naturally occurring cross-overs/connections existed (or didn’t) 

between application categories.

After the sketches were drawn, collated, and placed in concept templates a reflective 

inspection of each concept was undertaken. Each concept was examined in terms of its 

integration of the important iOS application characteristics identified in the literature 

review (engagement with the environment, user interface/experience, location services, 

social networking). This evaluation was in some ways subjective as measures were made 

of potential to reflect these values. Thus, the ratings reflect the intention(s) behind each 

concept, not an actual implementation

During this process, it was easy to overrate a concept’s potential for social networking 

but simply stating ‘the application will share a user’s x’ where x represents a small piece 

of information. This temptation was resisted, and if anything, the social networking scores 
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▶ PLANT IDENTIFIER 

Application Definition Statement
A quick and easy to use application that allows users to easily identify 
NZ native plants and to receive information on the identified plant.

Users 

Anybody wanting to know what plants they may be looking at, but 
particularly walkers in NZ National Parks.

Tasks/verbs 

Reference, Plant guide, Interactive quiz, Interactive identification

Find by name or type, Image identification/comparison, Collect a set of 
favourites, Learning/education

Details
The Plant identifier application seeks to arm a user with a reference 
guide for all NZ native plants. Simply porting a book to the phone is not 
enough however, and more engaging, interactive methods of 
identification would need to be researched to allow users to easily and 
quickly identify the plants they are unfamiliar with.

ui / ue

en
ga

ge
ment

social loca

tio
n

A quick mode might ask the user a 
series of questions and will then 
present a number of potential 
matches. It would then be up to the 
user to make the final determination.

Similarly, an interactive id mode might 
allow the user to specify a number of 
characteristics. These characteristics 
would then narrow down a list of 
matches.
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▶ PEAKS IDENTIFIER 

Application Definition Statement

An augmented reality application that allows users to quickly identify any 
mountain they are looking at.

Users 

Hikers, trampers, day walkers in New Zealand.

Tasks/verbs 

Locate, view details, Identify, Live view, Uncluttered display/interface

Details

While there are many augmented reality applications available, the peaks 
identifier is designed to perform a single task – identify mountains, hills, 
passes, and possibly other major geographical features.

By using a live camera view the application would superimpose the location 
of major peaks on the camera display.

The interface and display would be minimal. Interface elements to determine 
the range of the display (how far the app looks for POIs [points of interest]) 
and display the bearing would be required.

ui / ue

en
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Users would then touch the superimposed 
buttons to view detailed information on the POI.

The application would rely very heavily on GPS 
and digital compass technologies. Accurate 
algorithms to calculate the correct positions of 
POIs would be required, as would an accurate 
database of NZ POIs.

The later is available from the New Zealand 
Government under a public domain license.
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▶ KIWI TRACKER 

Application Definition Statement

An interactive and educational game for school aged children 
to educate them about the Department of Conservation Kiwi 
tracking/breeding programme.

Users 

School aged children from around the world.

Tasks/verbs 

Play

Learn

Interact

Enjoy

Details

After a visit to Arthur’s Pass during a field trip in 2010, the 
process of tracking and monitoring Kiwi was observed.

This process could be simulated on mobile phones/tablets for 
children to learn about the tracking of kiwi.

ui / ue

en
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By learning about the 
tracking of kiwi, users would 
learn about their habits, 
numbers, travel patterns.

Sound, image, and video 
could all be used to create a 
compelling ‘Kiwi Tracker’ 
experience.
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▶ THE TOP TEN 

Application Definition Statement

An application that promotes New Zealand Department of 
Conservation National Park activities/locations through favourites 
lists compiled by prominent New Zealanders.

Users 

Anybody interested in finding special places in New Zealand.

Tasks/verbs 

Browse, Select a list profile, Add to favourites

User contributed lists – browse and add to.

Details

This application is designed to promote New Zealand’s attractions 
and destinations. The app would be bundled with pre-compiled lists 
of ‘top 10’ favourite places as rated by various NZ (or international) 
people. By choosing a wide range of contributors, a diverse range 
of lists wold be available.

For instance, Kennedy Warne could provide a list of 10 top places 
nobody knows about, whereas Robin Skinner could provide a list of 
top 10 heritage areas.

ui / ue
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The app would allow syncing with 
a remote database so new lists 
could be added as they were 
created. Users would have the 
opportunity to add ratings and 
comments and these would be 
shared with other users of the 
application.
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▶ MAORI MYTHOLOGY 

Application Definition Statement

An application that automatically displays rich material on Maori 
mythology based on a user’s location.

Users

Anybody (visitor or NZ citizen) wanting to know more about the 
Maori history of the places they visit in NZ.

Tasks/verbs 

Automatic display based on location

Rich, multimedia experience

Augmented reality

‘Near-me’ GPS location

Details

Once activated, this app would use gps/push notification 
technology to alert a user when they are approaching an area of 
interest. The user would then get the opportunity to view now or 
defer the display of maori history/mythology.

ui / ue

en
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A rich, culturally appropriate and 
accurate slideshow, movie, and/or 
image sequence would be 
displayed.

Related information/sites might be 
shown on a map, and the user 
would be given the opportunity to 
save the show for viewing later or 
add it to their travel diary.
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Figure 5.01: Alphabetically sorted list of iPhone 
application concepts generated. Highlighted concepts 
were selected for prototyping.

Concept name Description (ADS)

Peaks identifier An augmented reality application that allows users to quickly identify 
any mountain they are looking at.

Photoshare
A simple application that allows visitors to a specific National Park (of 
facility) to share photos they have taken with other visitors, or potential 
visitors.

Plant identifier
A quick and easy to use application that allows users to easily 
identify NZ native plants and to receive information on the identified 
plant.

Possum Basher A fun game for all users where the user learns about native species 
protection.

Summer programme An application that provides up to date and location relevant 
information on DOC’s summer events.

Te Araroa trail An application to help users find information on and navigate sections 
of the National Walkway – Te Araroa. 

The top ten
An application that promotes New Zealand Department of 
Conservation estate activities/locations through favourites lists compiled 
by prominent New Zealanders.

Tracks
An easy to use app that allows users to quickly identify and locate 
tracks that they may be interested in walking, are able to complete, 
and have time for.

Concept name Description (ADS)

Arthur’s Pass guide
A comprehensive iPhone application that provides information on 
walking and other activities in Arthur’s Pass.

DOC feedback
An easy to use application that users of DoC facilities (huts, tracks, 
reserves etc) can use to provide on the spot feedback/suggestions/
comments to DoC.

DOC Great Walks
An application to provide users with information (including 
availability) to trampers thinking of tramping a great walk. There 
would also be an option to book places.

DOC Postcards
An easy to use application that allows visitors to New Zealand to 
share annotated electronic postcards with their friends and family

History buff An application that displays location relevant historical information 
on New Zealand rural and urban areas.

Interpretive trails
An application to allow users to navigate through Department of 
Conservation interpretive trails using map views and encoded 
objects along the walk.

Kiwi tracker
An interactive and educational game for school aged children to 
educate them about the Department of Conservation Kiwi tracking/
breeding programme.

Maori Mythology An application that automatically displays rich material on Maori 
mythology based on a user’s location.

Nature hunt A geo-caching type application that allows children to explore nature 
while learning characteristics of that nature.

NZ Favourites
An easy to use application that allows visitors to NZ to find the 
favorite places of other visitors and to share their own favorite 
places.

Pace tracker An application designed to log and display characteristics of a 
user’s walking/tramping and build up a profile over time.

Park gallery An application that showcases New Zealand National Parks by 
sharing user contributed photos.

Figure 5.02: An affinity or concept map of the concepts 
generated in Experiment One. The lines indicate a 
connection between the concept and a category of 
application. The distance from the concept box to the 
category indicates the strength of connection. 
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Summer Programme
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Concept name

Engagement UI/UE Location services Social networking

Arthur’s Pass guide 3 3 4 2

DOC feedback 2 3 2 3

DOC Great Walks 4 4 5 2

DOC Postcards 2 3 2 3

History buff 2 3 4 2

Interpretive trails 4 3 4 2

Kiwi tracker 5 4 4 1

Maori Mythology 4 5 5 2

Nature hunt 4 4 4 2

NZ Favourites 3 3 4 5

Pace tracker 5 4 4 1

Park gallery 3 3 4 4

Peaks identifier 2 3 4 4

Photoshare 2 2 3 4

Plant identifier 4 4 2 1

Possum Basher 4 3 2 4

Summer programme 2 3 4 4

Te Arabia trail 3 3 4 3

The top ten 3 3 5 5

Tracks 3 3 3 3

Average scores 3.2 3.3 3.65 2.85

Figure 5.03: (top) A summary info-graphic representing the combined 
(average) scores for all of the concepts.

(left) A table summarising the evaluations of all the concepts generated 
during Experiment One, phase one. Each concept underwent a post-
design analysis for the degree to which it exploited or represented the 
noteworthy application elements. The average score for each feature 
is shown at the bottom of each column. The highlighted rows indicate 
the two concepts chosen for development into interactive prototypes.
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Figure 5.04 (opposite page): A 
summary of the reflective inspection 
of the twenty generated concepts.
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DOC Postcards Summer Programme DOC Feedback The top ten Arthur’s Pass guide

NZ Favourites Kiwi Tracker Nature Hunt Photoshare Te Araroa Trail

Tracks Plant identifier Park Gallery Peaks identifier Maori mythology

Pace tracker History buff Interpretive trails DOC Great Walks Possum Basher

How sophisticated and professional is 
the user interface and user experience?

To what degree is location-aware 
information used?

To what degree are Social Networking 
tools integrated into the App?

How much does the application encourage 
engagement with the environment?
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tend to be conservative to compensate for this tendency. Of interest is that the score for 

use of location services is relatively high (3.65), indicating that on average the concepts 

integrated user location well.

▶ 5.2 DEVELOPING TWO CONCEPTS INTO PROTOTYPES

From the twenty concepts generated during phase one of Experiment One, two were 

chosen for development into interactive prototypes. Interactive prototypes would take the 

form of semi-finished applications, capable of being used on iOS devices – not simply 

digital mockups that could be presented on the screen or projector.

The two chosen concepts (Peaks identifier and Plant identifier) were selected because 

together they represented all four characteristics (engagement with the environment, 

enticing UI/UE, use of location services, and social networking). They were also selected 

because they were small enough in scope that it was feasible to produce working 

prototypes within the space of 3-4 weeks. The Peaks Identifier concept was seen as the 

easiest to produce and would allow the author to become comfortable with the 

development tools before attempting the more complex and explorative Plant Identifier.

▶ 5.2.1 THE PEAKS IDENTIFIER PROTOTYPE

The application itself consists of an augmented reality view with the names of key 

landmarks superimposed on a panoramic image representing the phone’s camera view. 

In the prototype, these superimposed views were manually transposed using absolute 

coordinates. When the key landmark buttons are clicked on a detailed view appears 

giving details on the view.
Figure 5.05: The Peaks Identifier (aka Mountain 
Viewer) prototype splash screen.
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Similar applications were discovered during the survey of existing navigation iPhone 

applications (see literature review), but the Peak’s Identifier application was designed to 

be streamlined and extremely focused on a single task – ‘tell me what feature I am 

currently looking at’.

A slider at the bottom of the view allows the user to filter the POIs (points of interest) to be 

displayed based on their distance from the user at the time. In an effort to keep the 

screen uncluttered, no additional information on POIs is displayed.

▶ 5.2.2 TECHNICAL CONSIDERATIONS

The prototype application used location services to access values from the digital 

compass. As the user rotated the iPhone whole standing, the image on the screen 

adjusted to the user’s bearing and POIs were displayed on the screen as they came into 

view. 

A simple panoramic image taken by the author was used in place of a live camera 

view. This was done to speed up development. Obviously a live camera view would 

have been preferable, but a deliberate decision was made to use a static image as this 

would clearly demonstrate how the application would work when (and if) completed.

Location data was obtained but was not used as a static image and static list of POIs 

was used to demonstrate how the application would work. The POI data comes from an 

embedded plist.
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Current digital compass bearing (not shown 
as app is being run in the iPhone simulator, 
not on a device).

Current range setting.

Slider to dynamically filter POIs 
by their proximity.

Single background panoramic image that 
scrolls when the phone is scrolled when 
digital compass value changes.

POI superimposed on 
background image.

Figure 5.06: The Peaks Identifier (aka Mountain 
Viewer) prototype running in the iPhone simulator.
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▶ 5.2.3 ANALYSIS OF THE PEAKS IDENTIFIER PROTOTYPE

While the Peaks Identifier prototype is very small in scope, it illustrates great use of 

iPhone technologies (location, live camera view, digital compass) to provide context 

aware information for users. While there are augmented reality applications available 

that attempt similar functionality, they usually overcomplicate the interface and attempt to 

do too much. The Peaks Identifier seeks to do one thing and one thing only – to allow 

users to identify the geographical feature (peak, pass, mountain, river etc) they are 

looking at.

 
ENGAGEMENT WITH THE ENVIRONMENT

By accurately identifying what the user is looking at, the application does provide a 

connection to the environment. Any amount of additional information could be provided 

once the user clicks on a POI/waypoint. The application may enable the user to 

investigate features/places by giving them certainty of what they are looking at.

 
USER EXPERIENCE

Augmented reality applications are amongst the most engaging and eye catching iOS 

applications available. For example, whenever the WordLens application is shown to 

students in class there are generally gasps of amazement and laughs when the students 

realise what the application is doing. The user interface of the Peaks Identifier 

application is extremely minimal and relies of the real world image (through the camera) 

and some very basic artificial projections onto the camera image. The user experience Figure 5.07: Feature analysis of the 
Peaks Identifier application.
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for this prototype is intuitive and appropriate – relying on aligning the device with the 

landscape feature of interest. One simple touch presents information on the feature the 

user is interested in. A simple slider allows users to remove objects from the display that 

are too far away to be of interest, or are cluttering the view.

 
LOCATION SERVICES

Location services are (or would be) heavily used in the Peaks Identifier. Only by knowing 

the user’s location, elevation, and direction (through the digital compass) can POIs be 

accurately plotted on the camera display. The usefulness of this application relies on 

location based information.

 
SOCIAL NETWORKING

Social networking techniques/methods are not utilised in this prototype.

▶ 5.2.4 EXTENDING THE PEAKS IDENTIFIER PROTOTYPE

The Peaks Identifier application could be extended in a number of ways:

(1) Adding categories of features to display (for example, peaks, passes, huts, or 

rivers). A simple interface could be used to allow filtering of one or more of these 

categories.
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(2) Enhancing the distance filter. Currently a single slider is used to determine the 

distance filter. Objects beyond the set distance are not shown on the display 

(primarily to avoid clutter).

(3) Integration with route descriptions. This potential enhancement will now be 

described in detail.

▶ INTEGRATION WITH ROUTE DESCRIPTIONS

The seminal text for route finding (non-marked tracks) in new Zealand is the Moir’s Guide 

South (and North)[1]. These books describe many unmarked (or lightly marked) tramping 

trips in the South Island of New Zealand. Often, these trips are described in terms of the 

geographical features encountered (see figure 5.08).

For new route finders, or for people wanting confirmation that they are indeed heading 

in the right direction, the Peak Finder application could be modified to show where a 

user should be heading. This tool would be designed to indicate to a user whether they 

were in the ‘correct place’, and where they now should head – it would not be designed 

to be a turn-by-turn navigation system. By guiding people to the right locations, and by 

assisting in the identification of geographical features, the application would educate 

users over time to the point where they may become self-sufficient.

Figure 5.08 shows an example of a route description and an annotated photo from the 

Moir’s Guide Book South[1]. The route descriptions are always open to interpretation 

and are dependent on the user’s ability to accurately identify various geographical 

features. The user is also reliant on the appearance of the geographical features (for 

example, a rock fall) remaining constant over time. The description shown in figure 5.08 

is one used by the author to cross U-Pass in 2002 and resulted in an ascent of the 

Figure 5.08: A section from the Moir’s Guide 
Book South (page 35) [1].
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Don’t climb here
Head here

Figure 5.09: A digital mockup showing 
how the Peaks Identifier could be extended 
to incorporate Moir’s Guide book data.

Fern gully

Sidle

Sidle Sidle

Climb over waterfall
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waterfall face in the wrong location. The term “rocky ledges”[1] caused some confusion 

as many areas contained what could be described as rocky ledges.

Figure 5.09 shows a proposed augmented reality view for the proposed Moir’s Guide 

Book iOS application. It clearly projects key points to travel to and indicates areas that 

should be avoided, or areas that may look like the correct waypoint. By clicking on each 

point, users can get the name of the point and directions for getting there. The idea 

would be to keep the information basic rather than specific and detailed. The red curve 

represents the area where trampers should not start climbing. The augmented reality view 

not only shows the correct route, but shows the areas that may be confused for the 

correct route and warns users to avoid them. Points are not necessarily connected in the 

augmented reality view as the route between adjacent points may not be linear. For 

difficult to navigate areas, the density of destination points will increase. Fewer points 

could be used when finding the route is relatively easy,.

A 2D map could also be provided, but as can be seen from the example in figure 5.10, 

even with the 1:50,000 topographic maps that are used by trampers in New Zealand, 

not enough detail is shown to accurately guide trampers along the correct path.

The idea to integrate route descriptions with the Peaks Identifier application shifts the 

major purpose of the original application from identification to navigation – it is a 

different application that offers a different service to a (potentially) different group of 

users. In some regards this is not so much an iteration, but a new concept born from the 

original Peaks Identifier idea. The insight that the Moir’s Guide book information could 

somehow be incorporated into the application only came about after the prototype was 

partially developed and tested in the iPhone simulator. The proposed ‘Route Identifier’ 

application represents a more useful function set that, at the time of writing this document, 

was not being offered by any iPhone application.

Head 
here

Don’t start 
climbing here

Figure 5.10: A mockup of the extended 
Peak’s Identifier application 2D view. 
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▶ 5.3 THE PLANT IDENTIFIER CONCEPT

The second concept chosen for prototyping was Plant Identifier. This concept sought to 

address the problem of how to identify New Zealand native plants. This was identified 

as an issue during the Arthur’s Pass field trip, and offered the opportunity to develop an 

application that was both a reference manual, and an interactive learning tool. The 

intention was to create an application that would allow users to browse plant species 

that they may already be familiar with, and to provide them with a way of identifying 

new species they had not yet encountered. These two quite different modes of operation 

would require at least two distinct interfaces accessing the same plant information 

database.

This concept was also chosen because it would force the author to storyboard a more 

complex user interface and would require a more thorough understanding of the Xcode 

development environment. In short, it represented a challenge to prototype in a short 

period of time and would indeed test the feasibility of rapid prototyping in Xcode.

▶ 5.3.1 THE PLANTS IDENTIFIER PROTOTYPE

A simple application to aid in the identification of New Zealand native plants was 

prototyped. The application was designed to be used in the field, allowing users to 

quickly identify the plants they encounter while walking, tramping, or just picnicking by 

the side of the road.

Three main sections in the application enable identification using different methods:

(1) Reference. A simple list with images that users scroll though until the plant is 

found.
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(left) Plant Identifier prototype 
reference view. Plants are 
simply listed A to Z, users 
click on a table row to view 
details on that plant.

(right) Interactive identification 
mode. Users set basic 
criteria describing the plant 
they wish to identify. Plants 
that match the criteria are 
displayed (sorted by match 
score) at the bottom of the 
screen. Users can click on 
the thumbnails to view 
detailed plant information.

Figure 5.11: The Plant Identifier 
prototype running in the iPhone 
simulator.
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Figure 5.12: The Plant Identifier 
prototype quiz view. A series of 
screens guides the user through the 
identification process. When the quiz 
ends, four possibilities are presented 
to the user. Clicking on the plant 
image thumbnails displays detailed 
information on the plants.
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(2) Interactive mode. On a single screen, users set various criteria that narrow down 

the list of possible matches. Users can view details on the matches by clicking on 

thumbnail image at the bottom of the screen.

(3) Quiz mode. The quiz mode is a more detailed, guided version of the interactive 

mode. On a series of screens, users are guided into making assessments and 

estimations of the shape, texture, colour, and size of the plant leaves/flowers 

they are looking at.

The different modes of operation were created to serve the needs of different user 

groups who might use the application. For example, a person who wants to know 

the average height of a rimu tree would use the reference section. A user who was 

having trouble identifying a tree they had encountered may use the interactive mode, 

and a user who is having trouble telling the difference between silver, mountain, and 

red beach trees might use the quiz mode.

▶ 5.3.2 ANALYSIS OF THE PLANT IDENTIFIER PROTOTYPE

The Plant Identifier application was informed by the various plant identification 

applications described in chapter three and the insights gained during the Arthur’s Pass 

National Park field trip. The TreeID and Audubon applications have similar functionality 

but have vastly more complicated user interfaces. This prototype sought to offer multiple 

methods of identification ranging from reference to interactive quiz.

 
ENGAGEMENT WITH THE ENVIRONMENT

As with the Peaks iIdentifier application, the Plant Identifier application encourages users 

to interact with the environment. By creating an application that makes plant 
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identification quick and easy, it is hoped that users will use the application whenever 

they encounter a plant they cannot identify.

 
USER EXPERIENCE

The user interface in the Plant Identifier application is stripped down and is very basic 

compared to the identification applications examined in chapter three. Alternative 

methods of identification are also provided allowing the user to use the method that 

makes most sense to them. For example, they may decide to browse the reference 

section and identify the plant by the thumbnail image, or they may decide to use the one-

screen interactive method to identify the plant based on some basic plant criteria.

 
LOCATION SERVICES

Location services was not used in the Plant Identifier application except in the one-screen 

identification mode where the user’s elevation is used in the filtering process.

 
SOCIAL NETWORKING

Social networking techniques were not used in the Plant Identifier application.

Figure 5.13: Feature analysis of the 
Plant identifier application.
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▶ 5.3.3 EXTENDING THE PLANT IDENTIFIER PROTOTYPE

The Plant Identifier application represented experimentation with plant identification 

techniques. These techniques were designed to enable learning through thinking about 

the characteristics of plants (for example, shape, texture, colour, size). One logical 

extension to the application would be an automatic identification of plants by taking a 

photo of the leaf and using image processing to compare the plant photographed with a 

database of plants. This functionality would be difficult to implement quickly or easily and 

would also place a barrier between the user being able to identify the pant themselves 

the next time the plant was encountered.

Location services could provide a user’s location to help narrow down the plant a user 

was trying to identify. For example, some plants will not grow south of a particular 

latitude, and some plants only grow in coastal areas. Elevation is already used in the 

prototype to help eliminate plants from the list of potential matches.
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▶ 5.4 EXPERIMENT ONE OUTCOMES

Experiment one produced the following major outcomes:

(1) A series of application concepts designed to directly address the research 

question.

(2) Two working prototypes produced from two of the generated concepts.

(3) Experience with using the Xcode development environment.

▶ 5.4.1 APPLICATION CONCEPTS 

The concept development phase was very productive. The open, unrestricted brief of 

designing any application that enhances a user’s experience in New Zealand’s National 

Parks resulted in a wide range of ideas. By starting with an open brief, ideas were not 

discarded on the basis of being outside the scope of the project. This was helpful as 

ideas were just created and documented rather than being filtered on the basis on their 

conformity with the brief.

Typically, the concepts were generated as a result of one of two approaches:

(1) A deliberate review of material gathered during the Arthur’s Pass field trip.

(2) Spontaneously designed, for example the Department of Conservation feedback 

concept was inspired by an advertisement in the newspaper (placed by the 

Department of Conservation) requiring feedback on which facilities are valued 

and how satisfied users were with them (for example, were huts modern enough, 

were tracks too rough). From this simple prompt, the following questions arose: 

Why is feedback only sought at specific times? Why can’t feedback be given at 

the time the user is using a facility (for example, hut, walking track, interpretive 
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trail), and why can’t the feedback process be continuous instead of being sought 

at discrete times? 

Generally, all concepts had merit and represented ideas the author wanted to pursue. 

The data gathered from the Arthur’s Pass field trip made concept generation both easy 

and productive. Many of the key observations from the field trip resulted in concepts or 

partial concepts.

The simple concept template sheet produced for Experiment One was excellent for 

clearly communicating each concept’s rationale and purpose. Even simple sketches 

(paper prototyping) effectively represented a concept, and the addition of an ADS and 

specific information on the user(s) and the types of activities (tasks and verbs) users would 

engage in augmented the sketches well.

From the number of concepts generated it is very clear that mobile technology does have 

a role to play in enhancing a user’s experience in New Zealand’s National Parks. Many 

of these application concepts fall into the category of information, location guide or 

navigation. This should not be too surprising as National Park visitors will often need 

information on facilities and places to see as the environment is new to them. Many of 

the generated concepts contained elements of navigation or location awareness (as 

shown by each concept‘s infographic). The literature review clearly identified the 

importance of location-based (context aware) applications and the number of application 

concepts that utilise navigation information seems to confirm this finding.

▶ 5.4.2 TWO WORKING PROTOTYPES

The second outcome of the experiment is quite tangible, namely two working prototypes 

that can be installed on any provisioned iOS device. The two concepts were chosen on 

their ability to be prototyped quickly, their relatively small scope, and their ability to solve 
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a user’s identified problem. If more complex concepts had been chosen for prototyping 

they may not have been developed to the point where they could demonstrate their 

potential (i.e. the exercise of producing the working prototype would have been too long 

and complex). Given the author’s unfamiliarity with the development tools, a pragmatic 

and realistic approach was taken.

While the prototypes are not fully functional, they were produced to the point where their 

basic functionality could be demonstrated. The applications could be installed on test 

devices and feedback from real users could be obtained. This is fundamental to rapid 

prototyping and the concept of agile development (as opposed to the waterfall model). 

In addition to other users providing feedback, the author also gained insight into what 

was right and wrong with the application by using it on the device. This insight could not 

easily be obtained through viewing paper (or digital) mockups and prototypes.

A working prototype allows the designer (and users) to determine whether the application 

‘works’, or whether a step backwards in the development cycle should be taken – in 

terms of the IDEO design process, whether a “blind alley”[94] should be exited. While 

the prototype applications were being built (coded) and the interface was being 

developed, ideas for how the application could be enhanced were generated. Some of 

these were technical in nature, and some related to interface and functionality or 

additional features that may be useful (scope creep). These additional (possible) features 

were documented and put to one side until the planned features were prototyped. 

The prototypes, while interesting, represented the very beginning of the process of 

creating professional and useful iOS applications. The suggestions contained in the 

‘extending the application’ sections represent a further level of iteration and were created 

while development was taking place, not afterwards. Thus, the very process of creating 

the prototypes resulted in new ideas being spontaneously generated.
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▶ 5.4.3 EXPOSURE TO IOS PROGRAMMING AND UNDERSTANDING OF OOP DESIGN 
PATTERNS

Development of the prototypes gave the author experience with developing iPhone 

applications. A basic understanding of the design patterns important to iOS 

programming was developed. These included:

(1) The basics of the target/action mechanism.

(2) Delegation.

(3) User interface view hierarchy.

(4) Use of location services APIs.

(5) Object oriented programming with objective-C.

(6) Manual memory management (no garbage collection).

Objective-C varies significantly in syntax and structure from other object oriented 

programming languages, and becoming proficient with this syntax and structure was a 

major outcome of this experiment.

▶ 5.5 FINDINGS FROM THE CONCEPT GENERATION PHASE

Experiment One clearly showed that:

(1) There are many opportunities for smartphone applications to enhance a user’s 

experience in New Zealand’s National Parks. The suite of concepts produced in 

Experiment One clearly demonstrates this. A large proportion of the application 

concepts were classified as being navigation or information or location guides.

(2) An interesting opportunity exists to explore the concept of a self-help kiosk in 

Department of Conservation visitor centres, possibly modeled loosely on the Air 
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New Zealand self-checkin kiosk system[97]. This opportunity was first proposed 

during the APNP field trip, but appeared again in Experiment One in multiple 

application concepts. 

(3)  IDEO methods were extremely useful in the concept generation phase. While it 

is impossible to know for sure that these concepts would not have occurred to the 

author if the IDEO methods had not been utilised, in many cases there was a 

clear connection between an insight gained during the field trip (or during the 

review sessions) and the concept being generated.

▶ 5.5.1 WHICH IDEO METHODS WERE USEFUL

Various discovery and evaluation methods were used during Experiment One and are 

shown in figure 5.16. Note that this diagram includes most of the methods used during 

the Arthur’s Pass field trip as the information gathered there directly informed Experiment 

One. 

The scenarios method was particularly useful for the Plant Identifier prototype when 

considering how users might want to interact with it. The identification of three distinct 

types of user led to the varying identification modes in the prototype (reference, 

interactive, and quiz). A fourth mode, ‘automatic’, was considered for development but 

was discarded. In automatic mode, the user would be able to take an image of the plant 

they were attempting to identify, and the application would try to find matches from its 

database. This idea was excluded because it would be extremely time consuming to 

implement in any meaningful way (even to the prototype level) and it moved the 

application away from one of its fundamental aims – to encourage users to engage and 

learn from the environment. By making an application that offered a point, shoot, and 

identify mode users might never use the other modes that encouraged them to consider 

the characteristics of the plants (for example, colour, texture, shape, size etc).
Figure 5.16: A summary of the IDEO 
methods used in Experiment One.

Surveys and 
questionnaires

Try it yourself
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Quick and dirty 
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Of all the techniques used, paper prototyping (concept sketches), quick-and-dirty 

prototyping, and try it yourself were most useful and informed multiple concepts.

▶ 5.5.2 PROMPTS FOR CONCEPT GENERATION

The large volume of still-photo survey material collected at APNP constantly provided 

useful prompts for concept development. During the process of concept generation it was 

observed that initial ideas could be elicited from multiple sources and could happen quite 

spontaneously. For example, on one particular morning the author was listening to a 

regular series of interviews with Kennedy Warne (a prominent New Zealand 

photographer) named Off the beaten track on Radio New Zealand National [109]. On 

this particular day, Warne was talking about the best kept secrets of New Zealand, 

referring specifically to a place called Sawcut Gorge in North Canterbury[108]. His 

observation was that apart from a small, regular road sign pointing to a poorly 

maintained gravel (metal) road, passers by would have no idea of the natural beauty that 

existed a short distance away.

It is interesting to note that the author had driven past the turnoff to Sawcut Gorge on 

numerous occasions oblivious to the fact that it even existed. At the conclusion of the 

interview the author discovered that Sawcut Gorge was described on the Department of 

Conservation website, but was difficult to browse to as it was four levels down website’s 

hierarchy. An immediate question was generated from this event: How many more 

places are there like this that are not widely known? This question triggered a memory of 

an observation made during the Arthur’s Pass field trip when a beautiful, yet unmarked, 

waterfall and pool was encountered about 25 meters off the marked trail on the climb to 

Temple Col. From this simple observation came the idea to create an iPhone application 

that would be preloaded with information on Warne’s (and potentially other peoples’) Figure 5.17 (above):An image of 
Sawcut Gorge [108].
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‘favourite spots’. Location services (GPS) could be used to alert the visitor to these places 

in advance as they approached the turnoffs to these ‘hidden’ places.

At other times, the author’s direct experience of tramping (hiking) and exploring New 

Zealand’s National Parks prompted concept creation. All of these prompts (experienced, 

researched, and observed (spontaneously) aided the generation of new and interesting 

ideas.

▶ 5.6 FINDINGS FROM THE PROTOTYPE GENERATION PHASE

Rapid prototyping was an extremely valuable tool for quickly producing a more 

interactive version of the concept that:

(1) Revealed flaws in the original concept.

(2) Produced ideas for enhancements.

The rapid prototyping phase was very productive and produced working prototypes in a 

relatively short period of time. The prototypes were installed on iPhones/iPods and were 

tested by a variety of users. Ideas and insights were generated during the production of 

the prototypes and while using the prototypes on the devices. This type of rapid 

prototyping was seen as extremely valuable and an essential step in development of iOS 

software. To improve the quality of the final product, rapid prototyping should be 

performed early in the development process as this will enable early evaluation of the 

underlying concept.
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However, three important issues with Xcode’s ability to enable rapid prototyping were 

identified:

(1) Interface Design: A key aspect of software rapid prototyping is the ability to 

quickly build rich graphical user interfaces without having to write computer 

code. Prior to version Xcode 4.0 (released in October 2011), interfaces were 

designed using a separate Interface Builder application. Interface Builder uses 

drag and drop techniques to build up interfaces one screen at a time. However, 

it does not allow navigation between screens of content or the viewing of all 

screens of content (views) in one window – each scene is designed, edited, and 

viewed separately. This runs counter to the methods used to map out the 

application (paper storyboarding) in which screens of content are considered in 

relation to each other and navigation between scenes is explicitly set.

(2) Navigation between scenes: A major weakness of the Xcode prototyping tools is 

the need to write computer code to prototype even basic interaction, for example 

navigation between scenes. In versions 3.2 and earlier, Xcode is not a tool that 

designers would find useful for prototyping as the required programming 

knowledge would eliminate most from being to construct meaningful prototypes. 

(3) Memory management: The programming language used for iOS development 

(Objective-C) normally includes a facility called garbage collection. Garbage 

collection allows programmers to quickly write code without having to worry 

about the details of how to allocate memory and how to release it again when it 

is no longer required. It is much easier and faster to write computer code when 

automatic memory management (garbage collection) is available. However, in 

iOS, garbage collection is not available.

The constant need to trace the use of memory slowed down development of the 

prototype applications. In addition to slowing down development, if manual 



Experiment One

196

memory management is not handled correctly, the applications themselves 

behave unreliably, often crashing at unpredictable times. Once again, this slows 

down development as the programmer is forced to fix the source of the memory 

‘bug’.

Due to the author’s inexperience with iOS development, the rapid prototypes were not 

developed as quickly as would have been preferred. Xcode’s ability to produce rapid 

prototypes for non-programmers is limited due to weaknesses in its interface building tool 

and the lack of garbage collection in the Objective-C language used in iOS.

▶ 5.6.1 THE IMPORTANCE OF PROTOTYPING

While paper prototyping proved useful for capturing ideas as they presented, the act of 

producing a functional prototype provided a far better means for identifying strengths 

and weaknesses of a concept. For example, as the Peaks Identifier application was 

being produced, the idea to extend it by including route information was produced. This 

idea did not occur as a result of producing the paper prototype, but rather presented 

once the prototype application was being interacted with on the iPhone device. 

Similarly, alternative methods for specifying plant characteristics were discovered while 

using the Plants Identifier application on an iPhone.

While evaluating the prototypes in the iPhone simulator (on a computer) was helpful, it 

was not a substitute for using the prototype application on an actual iOS device. Only 

when it was being used on the device did issues of layout, font size (readability of text), 

size of buttons, and positioning of buttons for easy touch interactions became apparent.
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▶ 5.7 SUMMARY

Experiment one produced both conceptual and concrete outputs. Both were extremely 

useful and were in some ways interdependent. For example, during development of the 

prototypes, additional conceptual sketches were generated that could be included in 

subsequent iterations of the prototypes. The generation of these additional ideas occurred 

as a result of the process of prototyping and occurred during development, not after it.

The conceptual stage used a (relatively) wide scope, and the development of the 

prototypes used a narrow one. Keeping the scope open during concept development 

resulted in a wide range of interesting ideas that were unrestricted and innovative. 

Certainly, keeping the scope narrow during the prototyping process resulted in faster 

development, even though the temptation was to stop developing the prototype and 

attempt to integrate the newly generated ideas.

The main findings from Experiment One that relate to the research question are:

(1) The portfolio of concepts contained many interesting ideas for how to enhance 

visitor experience in New Zealand’s National Parks. These were generated 

largely as a result of the APNP field trip. They clearly demonstrate substantial 

opportunity for smartphone technology to solve the problems users encounter in 

New Zealand’s National Parks.

(2) The IDEO tools used in the field were extremely effective for providing prompts 

and insights at the concept generation stage.

(3) When considering how to answer the question of how visitor experience can be 

enhanced it was important to keep the brief very open. Only considering, for 

example, location-based concepts would have narrowed the concept scope 

unnecessarily.
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(4) Rapid prototyping is absolutely critical to the communication of a concept’s 

intent. While elements of a concept may have looked valid on paper, 

potential problems were clearly identified when they were translated into a 

working prototype. Using the application prototype on a device is very 

important as the iPhone simulator (part of the Xcode tools) masks issues of 

touch accuracy (how big items need to be before a user can touch them), 

text readability, and how quickly the application responds to user 

interactions. 

▶ 5.8 BUILDING TO EXPERIMENT TWO

Experiment One explored pure concept development and rapid prototyping. These 

activities were carried out by the author and many of the concepts were inspired by 

data and experiences generated during the APNP field trip.

All work in Experiment One was carried out by the author, and generally this 

produced results efficiently and quickly. However, the results may be seen as the 

work of a single voice or perspective and would have benefitted from more varied 

viewpoints . In Experiment Two, a more collaborative approach to design takes 

place.

The author acted as the designer and programmer in Experiment One. As discussed 

in the literature review, this is sometimes seen as a weakness and sometimes seen as 

a strength. Certainly the ability to design and produce a prototype quickly was 

aided by the fact that the designer was the programmer. There seemed little 

evidence of the potential pitfalls of this approach, namely that the designs become 

subservient to the technology (i.e. the programmer knowing what was easy, or even 

possible, to implement).
Figure 5.18: A summary of the techniques 
and methods used in Experiment One.
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Experiment Two built on Experiment One by employing complementary methods and 

techniques. While all of the work in Experiment One was conducted by one person 

(the author), Experiment Two will involve much more group work and more iterative 

development.

In Experiment Two, Xcode 4.0 is tested to see if two new technologies (interface 

storyboarding and ARC) eliminate the issues of relatively slow prototype development 

encountered in Experiment One. Eliminating the bottleneck in rapid prototyping is 

essential to this study as the ability to quickly produce working applications from 

concepts is considered to be a critical component to a successful mobile software 

development process.

While the outcomes of Experiment One are not necessarily built on or extended in 

Experiment Two, the insight, experience and knowledge gathered was certainly 

drawn upon.
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CHAPTER 6: EXPERIMENT TWO
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Title page image:

Beech trees near Glade House, Milford 
Track, Fiordland National Park.
Source, author.
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 ▶ 6.0 INTRODUCTION

Experiment One created opportunities for enhancing visitor experiences by producing a 

series of application concepts and two working prototypes. Experiment One also 

exposed two potential problems with developing rapid prototypes with Xcode.

Experiment Two continues to explore possibilities for enhancing National Park visitor 

experience by developing more concepts and prototypes in response to new prompts. 

The goals of Experiment Two were:

(1) To determine if possibilities exist for promoting the goals of the BNZ Save the 

Kiwi Trust through smartphone technology.

(2) To provide further validation for the use of IDEO methods during concept 

generation.

(3) To use group design methods to determine if further opportunities exist for 

enhancing visitor experience in New Zealand’s National Parks.

(4) To re-evaluate the usefulness of Xcode for producing rapid prototypes in light of 

new Xcode 4.0 storyboarding features.

(5) To produce a greater number of interactive application prototypes and to create 

several iterations for each.

(6) To evaluate the usefulness of digital prototyping (digital mockups) for 

communicating the purpose and operation of application concepts.

Concentrated use of rapid prototyping will once again be used. In Experiment One, two 

problems were identified with Xcode’s ability to produce rapid prototypes. Between the 

conclusion of Experiment One and the end of Experiment Two, a new version of Xcode 

was released that contained two new critical features: Automatic Reference Counting 

(ARC) and interface storyboarding. ARC eliminates the need for developers to worry 
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about memory management, thus enabling faster development. It was anticipated that 

ARC would make the development of rapid prototypes faster and easier. Interface 

storyboarding promises to vastly simplify the user interface design and creation process. 

Furthermore, it allows developers to build a ‘map’ of their application that more closely 

resembles early storyboard sketches. It was suspected that this would also speed up the 

prototyping process.

Experiment Two uses a combination of individual and group design techniques and 

supervised sessions with DESI313 and DESI323 students at the Department of Applied 

Sciences, University of Otago to produce a series of concepts, digital mockups, and 

working prototypes.

▶ 6.1 THE RATIONALE FOR CLASS AND GROUP INVOLVEMENT

Much of the concept generation work in Experiment Two was conducted by students in 

Environmental Design papers DESI313 and DESI323. In DESI313 students worked 

individually, while in the subsequent DESI323 course they worked in teams of three to 

five. The goal of this was to develop a lab-based collaborative approach to getting as 

many different minds generating multiple concepts, responses, and ideas related to the 

design problem. The overarching 'design problem' for the DESI313/323 students was 

how to enhance visitor experience within the contexts of the Orokonui Ecosanctuary, 

New Zealand National Parks and the 'virtual world' of the kiwi.

The DESI313 paper is described as follows:

“Design can never exist in isolation. All design is a response to the context in 

which it is made. More significantly the activity and outcomes of  design shape 

environmental and cultural meanings. In this paper we will focus on three main 
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questions. Firstly what, from a design perspective, is meant by environment? 

Secondly how can designerly strategies be used to understand and manipulate 

issues of  context? And lastly how can design both respond to and instrumentally 

shape wider societal concerns including sustainability, landscape, place and 

belonging?” [110]

DESI323 is described as:

“The course is 100% project based. The group project will be a team entry 

prepared for an international design competition or a response to a local design 

scenario.” [110]

Both papers relied heavily on studio based learning and experimentation. These studios 

used a team approach to prompting and guiding students in this wider research 

question, and involved Mick Abbott's expertise in scenario development; Andrew 

Wallace's expertise in product innovation; and the author's expertise in software design 

and development.

In terms of this research, and in responding to its underlying questions, it was decided to 

structure the second experiment around engaging these students with similar methods, 

contexts and issues as had been undertaken in Experiment One. One of the core tenants 

of IDEO's design philosophy is the construction and deployment of multidisciplinary 

ethnographic research teams to identify and solve design problems. These teams are 

dispatched to the scene of a potential design opportunity and are tasked with looking, 

learning, and then designing a possible solution. In Experiment One, the author assumed 

all responsibility for all concept generation, development, and implementation.

In Experiment Two the collective backgrounds and perspectives of a group of third year 

design students were engaged as it was considered they could bring a diversity of 

perspectives, expectations, prior knowledge, and insights. All of the students went on the 

Orokonui field trip, all attended the BNZ Save the Kiwi Trust seminars, and 10 of the 
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students attended the 2011 APNP field trip, which followed a similar pattern to that of 

2010 (see Chapter 4). 

Collectively, the class was able to capture many more ideas and insights than was 

managed by the author acting as a single designer in Experiment One. This effect was 

enhanced when the students formed groups for developing their prototypes. Each group 

was able to draw upon the skills, experiences and insights of three to five members when 

making decisions or exploring ideas. Frequently, groups would discuss ideas and often 

there would not be total agreement on the final decision. This was seen as evidence that 

different views were present and were being articulated, interrogated, and analysed.

Following the development of a broad range of scenarios and concepts in DESI313, 

small groups went on to develop solutions of a material nature (for example, cookers, 

huts, equipment) or a virtual nature (for example, web sites, mobile applications, 

interactive displays) in DESI323. Those working in the virtual group were supervised by 

the author, and the material generated as the students and author worked together, forms 

the substance of the material produced in Experiment Two.

▶ 6.2 THE CONCEPT GENERATION PHASE

As with Experiment One, Experiment Two consisted of concept generation and prototype 

production phases. The concept generation phases were aided by:

(1)  A site visit to the Orokonui ecosanctuary. Students were guided around the 

ecosanctuary grounds and self-navigated around the visitor centre.

(2) A presentation given by Michelle Impey (executive director of the BNZ Save the 

Kiwi Trust) and a series of supervised workshops targeted towards identifying 

opportunities for advancing the aims of the Trust.
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(3) A concept generation session conducted with Michelle Impey and Master of 

Design students and staff.

(4) The author’s attendance at the Save the Kiwi Trust National Hui in Napier, New 

Zealand. During this hui, three electronic mockups (digital prototypes) were shown 

to attendees and their feedback and additional ideas/needs were gathered.

(5) A quarter of the DESI313 class (about 10 students) attended a field trip to APNP. 

The field trip was run along the same lines as the 2010 field trip described in 

chapter 4.

▶ 6.2.1 OROKONUI ECOSANCTUARY FIELD TRIP

During this three hour field trip students were guided around the grounds by ecosanctuary 

staff. The staff explained the operation of the ecosanctuary, the bird species present, the 

predator fence, and the issues facing the ongoing operation of the ecosanctuary. Students 

then explored the visitor centre buildings and were given a talk on the issues facing the 

ecosanctuary. 

A very important goal was increasing visitor numbers, and specifically, to encourage 

return visits and increase community involvement.

▶ 6.2.2 PRESENTATION AND WORKSHOP SESSIONS WITH MICHELLE IMPEY

While Experiments One and Two focused on applying smartphone technology to any 

aspect of National Park visitor experience, the first half of Experiment Two had a narrower 

focus. After the field trip to Arthur’s pass in 2010, the question of how smartphone 

technology might enhance the kiwi tracking experience was raised. Initially, the field trip 

itself served as the inspiration and source of information for this idea. However in April 
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2011 Michelle Impey (Executive director for BNZ Save the Kiwi Trust) visited the 

Department of Applied Sciences at the University of Otago and presented a seminar (on 

the plight of kiwi and the operation of the BNZ Save the Kiwi Trust) and participated in a 

series of concept generation workshops. These sessions provided valuable insights and 

inspiration for a series of concepts designed to advance the goals of the Save the Kiwi 

Trust.

▶ 6.3 ABOUT THE SAVE THE KIWI TRUST

Before describing the specific process and methods used in the first part of Experiment 

Two it’s important to understand the activities of the Save the Kiwi Trust and the plight of 

the kiwi itself. Understanding the operation of the trust allows identification of users and 

groups of users as well as the activities they engage in. IDEO principles state that users 

should immerse themselves in the environment they are designing for, and gaining a full 

understanding of kiwi, the potential extinction of the kiwi, and the efforts to preserve kiwi, 

is essential when designing potential solutions to these problems. Informed insights can 

only come after the designer has gained an understanding of the design context. The 

broad goals and objectives of the trust provide targets for (and give substance to) any 

possible design interventions.

The following section describes the design context (for the Save the Kiwi Trust) and is a 

result of the seminars, lectures, and workshops conducted with Michelle Impey and 

further background research conducted after her visit.
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▶ 6.3.1 THE EXTINCTION OF KIWI

There are five species of kiwi, all are flightless, and all are unique to New Zealand. All 

five species are endangered or vulnerable to extinction. The kiwi population of 80 years 

ago was around 5 million[99] while currently, the total number of kiwis is around 

70,000. This number of 70,000 seems large (by comparison to other threatened or 

endangered species), but is tracking down and will eventually (if left alone) lead to the 

extinction of all kiwi in New Zealand[100]. Currently, up to 88% of kiwi chicks hatched 

in the wild will be killed within 100 days of hatching and it’s estimated that the mortality 

rate of chicks hatched in the wild in the South Island is as high as 95%[99].

Aside from habitat loss (New Zealand now has only 25% of its original forest cover 

remaining) the biggest threat caused by humans is the introduction of pests. Prior to the 

arrival of humans, there were no terrestrial pests that could harm the kiwi. Now, dogs 

are the number one predator of adult kiwi, while stoats and cats are the biggest threat to 

juvenile kiwi. Kiwis can also be hit by cars when crossing roads.

 

▶ 6.3.2 THE TRUST

The BNZ (Bank of New Zealand) Save The Kiwi Trust is a collaboration between the 

BNZ, the Department of Conservation, and the Royal Forest and Bird Protection Society. 

Its stated aim is to prevent the extinction of kiwi species on mainland New Zealand. It 

builds on work completed by the Kiwi Recovery Programme which began operation in 

1991. Initially it was not known how many kiwi remained, how many were being born, 

and how many were being killed before reaching adulthood. Once these numbers were 

established it was possible to predict that kiwi numbers were indeed on the decline and 

it was entirely possible that they would become extinct within 50 years[100].
Figure 6.01: Front cover from the BNZ save the kiwi 
trust “How to Save Kiwi” guide book, 2010/11 [98].
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The BNZ’s contribution to the trust includes funding all of the trust’s operating expenses 

including providing office space for staff. By doing this, the trust is able to claim that 

every cent of every dollar donated goes to protecting the kiwi and is not used to cover 

administrative expenses.

As well as contributing directly to the trust, the BNZ also:

(1) Encourages customers to stop their paper statements. By doing this, the savings 

(around $13,000) were donated to the trust.

(2) Promoting the Kiwi EFTPOS card that generates a once-a-year automatic 

donation of $10. This card is currently only available to BNZ customers.

(3) Encouraging staff to volunteer for kiwi community based projects (the “closed for 

good” campaign).

(4) Soliciting for donations at BNZ branches and from people taking part in 

research panels and through BNZ museum visitors.

The Department of Conservation's ground work covers all five kiwi species and the five 

kiwi sanctuaries. The Department of Conservation also conducts its own research and 

collaborates with external kiwi researchers. The Department of Conservation’s kiwi 

related activities include[101]:

(1) Protecting kiwi in the five kiwi sanctuaries.

(2) Collaborating with community groups to setup new protected areas for kiwi 

populations on the mainland and on offshore islands.

(3) Developing strategies/procedures for managing the impact of dogs on kiwi 

populations.

(4) Sharing its skills, technology, and knowledge with community groups, captive 

facilities, and the tourism industry.
Figure 6.02: The Save the Kiwi Trust website [107].
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(5) Managing the development of long term, sustainable kiwi conservation methods 

(for example, Operation Nest Egg™).

(6) Developing new technology, for example automatic call recording equipment.

The Forest and Bird Protection Society provides a neutral voice on the trust board and 

integrates its activities with those of the trust. The BNZ Save the Kiwi Trust describes itself 

as being:

“...both the leader and the glue. As leader, it pulls together the work of  key 

national players, providing professional direction via Department of  

Conservation and the kiwi recovery group, and support for those working to 

save kiwi. As glue, it stands alongside a myriad of  on-the-ground projects, 

helping to build a strong national programme that works for the good of  the 

five kiwi species – the whole is very much greater than the sum of  its 

parts.” [101]

At a fundamental level the trust sees its role as supporting those in the field and on the 

ground who are working to save kiwi. The trust describes a multi-pronged approach to 

protecting the kiwi which includes:

(1) Controlling predators.

(2) BNZ Operation Nest Egg™.

(3) Restoring habitats.

(4) Education and advocacy.

(5) Teaching dogs to avoid kiwi.

(6) Research.

(7) Raising funds and sponsorships.

(8) Building technical skills and expertise.
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(9) Identifying best practice.

These goals are important when considering what mobile technology can do for the 

trust. Any software or systems developed need to align with one or more of these goals.

The trust provides numerous documents detailing its activities, and provides a wide 

range of educational resources for schools. The trust also operates a very large and 

comprehensive web site[107] (http://www.savethekiwi.org.nz/, see figure 6.02). 

While the site is comprehensive and very detailed, it does seem impenetrable in places 

and almost overloaded with information.

▶ 6.3.3 ABOUT OPERATION NEST EGG™

Around 1994, kiwi researchers noticed that older, heavier kiwi chicks were better able 

to defend themselves against stoat attacks. A plan was devised whereby kiwi eggs 

would be removed from the wild and hatched/raised in captivity until the chicks 

matured to a level where they are better able to defend themselves (usually when they 

weigh around one kilogram). The process starts with Department of Conservation staff 

tracking tagged kiwi in the wild (using the process outlined in the Arthur’s Pass field trip 

chapter) and retrieving any kiwi eggs found. It is very important that the egg remain at 

the correct temperature. To ensure this, Department of Conservation staff collect the egg 

and place it in a specially constructed transportation container (heated chilly bin). Once 

collected, the egg is transported by ground (or in some cases air) to a rearing facility.

The egg is placed in an incubator and is monitored closely. Regular ‘cooling periods’ 

are provided to simulate the actual rearing process in the wild. While in the incubator 

the egg is turned, weighed, and candled – a process by which light is shone through 

the egg to reveal any potential problems. Figure 6.03: Image of a kiwi 
hatching, The New Zealand 
Conservation Trust website [99].

http://www.savethekiwi.org.nz
http://www.savethekiwi.org.nz
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After between 38 and 60 days the egg hatches and the hatching process can take over 

100 hours (see figure 6.03). After hatching, the chick is weighed and is placed in a 

thermal life support cabinet for a few days under very close supervision. The yolk sac 

from the egg sustains the young kiwi for up to two weeks, and during this period it is 

quite normal for the chick to loose weight. It can take another two weeks for the chick to 

regain its original hatch weight. After three days the chick is moved to a larger pen. 

Once an acceptable weight has been obtained, the chick is placed in a pre-release pen 

for potential release back into the wild. When a weight of around 1200 grams has 

been obtained, a decision is made about the future of the bird. Options include:

(1) Captive breeding programmes.

(2) Display in various institutions.

(3) Release back into the wild (but tracked).

(4) Relocation to controlled environments over New Zealand. The six captive-rearing 

facilities are:

- Auckland Zoo.

- Kiwi Encounter at Rainbow Springs in Rotorua.

- The Whangarei Native Bird Rescue Centre.

- Napier’s Westshore Wildlife Reserve.

- Ototohanga Kiwi House.

- Willowbank Wildlife Reserve in Christchurch.

An Operation Nest Egg™ chick has a 65% chance of survival (once reintroduced into 

the wild) compared with 5% for wild born and reared chicks.
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▶ 6.4 CONCEPT GENERATION SESSIONS

The process of concept generation consisted of three distinct phases.

(1) Phase 1: Framing. Michelle Impey delivered a one hour seminar outlining the 

goals of the BNZ Save the Kiwi Trust, the current methods of revenue generation, 

the activities of the trust, and the major threats to kiwi in the wild.

(2) Phase 2: Brainstorming. The entire DESI313 class was asked to consider 

everything they had learned during the seminar. Using IDEO techniques they 

were guided in the the process of creating mind dumps of everything they could 

remember. They were then asked to start generating potential solutions to the 

problems as they saw them.

(3) Phase 3: Proposing concepts. The following day a small group of senior students 

was assembled to consider what had been produced from the DESI313 class 

session. They worked in pairs to produce sketched mockups of potential iPhone 

application solutions.

(4) Phase 4: Refinement of concepts. The DESI313 students worked in class over the 

space of a semester to refine their individual concepts. 

The first concept generation workshop was conducted about an hour after the BNZ Kiwi 

Trust presentation. The participants were 30 DESI313 students, three tutors, and Michelle 

Impey. The initial task given was for students to create a ‘mind dump’ of all the 

information and ideas they had just received from Michelle’s talk. They were told to write 

about, sketch, and draw any aspect of the talk that they considered important or 

interesting. Students were encouraged to move around large sheets of paper so they 

could see the ideas expressed by their classmates and could extend them if they wished.
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As the students produced freeform knowledge maps, the tutors and other staff talked 

briefly to each group about their ideas. Michelle Impey answered additional questions 

as they were asked.

The outcome of this exercise was a series of large sheets of paper containing salient 

aspects of kiwi, kiwi protection, and the activities of the Save the Kiwi Trust. Following 

the mind dump exercise, students were asked to start creating concepts or insights using 

four prompts, or categories:

(1) Generating money (through donations).

(2) Creating an emotional connection with the Kiwi and the Save the Kiwi Trust.

(3) Educating users about the activities and goals of the Save the Kiwi Trust.

(4) Gameplay.

These categories were chosen as they represented the diverse goals of the trust. The 

concepts were written or sketched on post-it notes and were placed on a grid with two 

axes: (simple to implement/complex to implement and bad idea/great idea [see figure 

6.06 and 6.07]).

This exercise produced a vast number of possible responses to the problem at hand – 

how best to support the activities of the Save the Kiwi Trust. While many of the ideas 

were considered for further development, focus was given to ideas that were both easy 

to implement and had ‘potential’ and ‘resonated’ with class participants. Some aspects 

of ideas that were difficult to implement were considered for integration with other ideas 

that were easier to deliver. 

Some of these responses had aspects that would benefit from the application of mobile 

computing technology and some did not. Those concepts that had potential to be turned 
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into smartphone applications were considered during the next phase of the concept 

generation exercise – the focused concept creation session.

6.4.1 FILTERING OF THE CONCEPTS

An iPhone application that allowed users to automatically donate ten cents from every 

electronic transaction would be extremely difficult to implement as it would require tight 

integration with the banking and financial services sector. While it may be a great idea, 

it would not be pursued. However, elements of the idea may be incorporated into other 

concepts.

All of the concepts generated from the DESI313 workshops were holistically assessed for 

how easy they would be to implement. The ideas were mapped onto a two axis graph 

that displayed ease of implementation and perceived merit. Perceived merit took into 

account:

(1) Potential to educate users about kiwi.

(2) Potential to raise awareness of the Save the Kiwi Trust and its activities.

(3) Potential to raise funds for the Save the Kiwi Trust.

(4) Potential to create an emotional connection with kiwi (and the plight of kiwi).

(5) Potential to involve individuals in the protection of kiwi.

Interestingly, many of the concepts generated were located on the ‘difficult to implement’ 

area of the graph. These concepts may have had potential, but were deemed to difficult 

to implement so were documented, and were not considered for further development.

Figure 6.04: Examples of 
the ‘mind dump’ exercise 
for the DESI313 class 
following Michelle Impey’s 
seminar.
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1 Competitions between schools for raising the most donations to save the 
kiwi trust. Winner gets to track/hold/release live kiwi.

2 Kiwi fighter game

3 Shock ads ( similar to cigarette packet health messages)

4 Kiwi call ringtone

5 Photos holding a kiwi

6 Rugby world cup revenue ‘tax’

7 Kiwi experience – release your kiwi into the wild

8 Global kiwi tax

9 Volunteer networks to monitor/patrol areas for dogs

10 TV campaign

11 Sponsor a kiwi (like sponsor a child appeal)

12 Possum kill tracker on your car

13 Reduction in dog licensing charge if completed (free) training 
programme.

14 FarmVille™ style game for kiwis / Tamagotchi

15 ID Dogs who are trained and track those that aren’t

16 Kiwi awareness week

17 Large billboards to promote the trust

18 Possum shooting contest

19 Dog collar that zaps when in range of a tracked kiwi

20 Video blogs from kiwi carers with progress etc

21 Home ‘trap making’ network

22 Volunteer network – what needs doing in your area

23 Eftpos charge – rounding or auto 1 cent on all transactions goes to
save the kiwi trust

24 Kiwi telethon

25 Use TradeMe as a vehicle for collecting automatic donations on all 
purchases

26 Annual bunny hunt, do for possums/stoats

27 Volunteer workshops

28 Golden kiwi scratchies

29 More kiwi signs on the side of the road

30 Dog tracking system in rural areas

31 Annual national Kiwi day, collections in all towns

32 Kiwi role playing game (educational)

33 Stamps from NZ post to raise awareness

34 Have a kiwi named after you for a significant donation

35 Well designed museum exhibits on threats to kiwi

36 Webcam in kiwi burrow

37 Buy the opportunity to hold a kiwi

38 Kiwi comic, life and times of real kiwi

39 Calvin Klein underwear

40 Coordination of the donation of (peoples’) time

41 Donation app that allows the user to target their donations to specific 
aspects of kiwi protection

42 Tours of the egg creche

43 Death notices when kiwi are killed by pests/predators

44 Ringtone (and others) in return for your donation
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Figure 6.06: A simple mapping of the ideas 
generated during the DESI313 sessions. The 
ideas are projected onto a two axis graph 
where the horizontal axis determines the 
complexity of implementation (difficult on the 
left, easy on the right), and strength of 
concept (weak at the bottom of the axis and 
strong at the top).
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DESi313 sessions.
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 Raise profile

 Raise funds

 Emotional connection

 Increase involvement



Experiment Two

220

 Education

 Raise profile

 Raise funds

 Emotional connection

 Increase involvement

1 1

1 1 1

2

2

23 3

3

4 4

44

5

5 5

6

6

7

7 7

8

8

9 9

9

10 10

1111

11 11 11

12

12

13 13

13

14 14

14

15

15

16 16

16 16

17 17

18

18

19

19

20 20

20

21 21

21

22

22 2223

24

24

24

25

25

26

26

27 27

27 27

28

28

29

30

30

31

31

32 32

32

33

33

34

34 34

35 35

35

36 36

36

37

37 37

38 38

38 38

39

39

40

40 40

41

41

42 42

42 42

43 43

43

44

44 44

Hard Easy

Strong

Weak

Concept selected for 
development either in full or 
mostly unmodified.

Concept contains elements that 
were included in one or more of 
the developed concepts.



Experiment Two

221

The top rating possible to implement concepts (as assessed by how many of the key goals 

each concept addressed) were then taken forward to a smaller, more focussed concept 

generation session involving Master of Design (MDes) students and staff.

▶ 6.5 FOCUSED CONCEPT CREATION SESSION

The final concept generation session involved a group of six Master of Design and 

Honours Design Students, two lecturers at the Department of Applied Sciences, and 

Michelle Impey from the Save the Kiwi Trust. From this two-hour session a smaller number 

of more focussed semi-developed concept sketches were produced (see following pages). 

While most of these concepts were derived from the material from the DESI313 sessions, 

some concepts were completely new. Each of these concepts was assessed using the 

same basic evaluation tool described in Experiment One (chapter 5).

The session started with Michelle giving a short summary of her talk from the previous day 

(for the benefit of students who could not attend it). The participants then considered, 

analysed and discussed the outcomes from the DESI313 session. Following this 

discussion, the participants broke into groups of two and started generating iPhone 

application concepts. The author and Michelle mingled amongst the groups prompting 

and asking questions where appropriate. After about 45 minutes the participants 

presented their ideas to each other and sought feedback and ideas for enhancement. 

After the presentation phase, the groups were free to further develop their ideas for 

another 30 minutes.

The outcome of this session was a series of ideas for potential iPhone applications that 

aligned with the five prompts outlined on page 215. Appendix B contains all of the 

material and concepts generated from this session. Four sample concepts are now shown 

followed by a summary of all 22 concepts.

Figure 6.07: Using the same 
projection system described in figure 
6.06, each concept was examined 
to see which requirements it 
(potentially) fulfilled. 
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▶ CALL RECORDER

Call recorder. An application that 
records, geotags, and identifies 
bird calls.

The application can be used by 
backcountry trampers, or day 
walkers. Education is the primary 
role of the application, but 
sightings of rare or endangered 
species can be recorded and later 
reported to a cloud based service 
for collation and analysis if 
required. 
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▶ KIWI TRACKER

Kiwi tracker. An application 
designed to be used by 
Department of Conservation 
staff to track and record data on 
kiwi. The application will present 
movement patterns, last known 
location, and likely location data 
to the user.

Once located, the application 
will allow recording of data 
including location, weight, and 
current image. Video/audio 
could also be recorded. This 
data can then be synced back 
to a cloud based service once 
the user is within WiFi or 3G 
network coverage.

The application can use 
SkyTracker data (if available), or 
can operate on a standalone 
basis.
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▶ KIWI SANCTUARY 
GAME

Make NZ a Sanctuary game. A 
game that allows users to work 
towards the goal of making New 
Zealand predator free and a kiwi 
sanctuary – the kiwi in your 
back yard idea.

This game could work 
interactively, or could use the 
client/server offline/restful model 
to create a game that runs in 
the background with users 
checking in regularly to monitor 
progress.
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▶ KIWI PROTECTOR 
GAME

Kiwi Protector game. A 
simulation game in which users 
protect an ever expanding 
section of land. By earning 
credits, users can decide to 
either expand their territory or 
further protect (with fences, 
poison bait, tracking teams etc.) 
existing land.

The areas can be artificial, or 
could relate to actual parts of 
New Zealand with the ultimate 
goal being the protection of the 
entire country, and kiwis in 
everybody’s backyard.
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Figure 6.08: (top) A summary infographic representing the 
combined (average) scores for all concepts. 
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Concept name

Engagement UI/UE Location services Social networking

Adopt a kiwi 5 2 1 4

Call recorder 5 3 4 4

Donation app 2 2 1 3

Egg market 5 2 1 5

Foster a chick 5 2 1 4

Kill reporter 5 2 4 5

Kill tracker 5 2 4 5

Kiwi anatomy 5 5 1 1

Kiwi bank 5 2 1 1

Kiwi book 5 5 1 3

Kiwi buys 5 2 1 2

Kiwi community 5 2 2 5

Kiwi egg hunt 4 3 5 5

Kiwi informer 4 4 1 2

Kiwi protector game 5 5 2 5

Kiwi sanctuary game 5 3 1 4

Kiwi tracker 5 2 5 5

Ring tones 5 4 5 5

Trap builder 5 2 3 3

Trap monitor 5 4 4 4

Volunteer network 4 2 4 5

Webcam 5 2 1 3

Average scores 4.7 2.8 2.4 3.8

Figure 6.09: (left) A table summarising the evaluations of all 
the concepts generated during the MDes focused concept 
generation session. Highlighted rows indicate concepts that 
contained elements that were included in one or more of the 
digital prototypes presented at the Save the Kiwi Trust hui.

Figure 6.10: (opposite) A summary of the reflective inspection 
of each generated concept.
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Adopt a kiwi Call recorder Donations / Kiwi egg hunt / Volunteer 
network Egg market Foster a chick

Kill reporter  Kill tracker Kiwi anatomy Kiwi bank Kiwi book

Kiwi buys Kiwi community Kiwi informer Kiwi protector game Kiwi sanctuary game

Kiwi tracker Ring tones Trap builder Trap monitor Webcam

How sophisticated and professional is 
the User Interface and User Experience?

To what degree is location aware 
information used?

To what degree are Social Networking 
tools integrated into the App?

How much does the application encourage 
engagement with the environment?



Experiment Two

228

The feature analysis infographics revealed that the concepts were very good at 

connecting the potential users to their environment. In the case of the Save the Kiwi 

Trust, this was assumed to mean awareness raising, educating users on the kiwi, and 

generally getting people to care about the kiwi. Social networking or sharing 

information was also incorporated into most of the application concepts. In general, 

location services were not used in the concepts. While user interface and experience is 

always important in any iPhone application, none of the concepts were considered to 

be implementing user experiences that were out of the ordinary.  

6.5.1 DIGITAL PROTOTYPING

From the total pool of concepts generated at the MDes session, three concepts were 

further developed and digitally mocked up for presentation at the BNZ Save the Kiwi 

Trust National Hui, held in May 2011. The three concepts were:

(1) Sponsor a kiwi from egg to release. This concept was designed to raise 

awareness and provide a mechanism by which people could connect to the 

kiwi that is, generally, invisible.

(2) Volunteer network. This concept was designed to connect potential volunteers 

with community organisations that needed work done (for example, construction 

of predator fences, planting of native trees).

(3) Trap tracker. This concept was designed to allow disparate groups of people 

involved in the predator control programme to monitor the activities of each 

other and coordinate to cover greater areas of land.

The digital prototypes did not necessarily correspond to only one concept. In some 

cases a prototype drew ideas from multiple source concepts (for example, the trap 

monitor prototype). For the rapid production of these prototypes, OmniGraffle iOS 

Figure 6.11: A kiwi rearing pen 
at the Westshore kiwi rearing 
facility, Napier. The Westshore 
facility participates in Operation 
Nest Egg™ (O.N.E).
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prototyping templates (see figure 6.12 in the literature review chapter) were used. 

OmniGraffle is a vector graphics application designed to create technical and 

organisational diagrams. Numerous stencil kits are available that extend its functionality 

by providing prebuilt components that can be used to build complex diagrams. The 

iPhone 3G stencil kit contains prebuilt vector objects representing all of the components of 

the iOS interface (UIKit). Using drag and drop, these components can be used to build 

realistic digital prototypes of iOS applications.

Using this tool not only produced more accurate mockups (in terms of realistic 

representation of interface elements), but resulted in faster prototyping due to the 

abundance of prebuilt elements.

▶ 6.5.2 THE BNZ SAVE THE KIWI TRUST HUI

The 2011 BNZ Save the Kiwi Trust National hui was a two-day event held in Havelock 

North, New Zealand on the 12th and 13th of May. It brought together researchers, 

Department of Conservation staff, field-workers, iwi, and community groups, all of whom 

were involved in the kiwi protection movement. The hui provided an opportunity for 

information exchange, personal networking, and briefing on new technologies and 

findings from research studies.

Although the 2011 event focussed on North Island kiwi species, much of what was 

discussed and presented was equally relevant to South Island species, or the kiwi 

protection programme in general.

During the hui, the digital mockups were presented to hui attendees for feedback. The 

informal questionnaire (see appendix C) attempted to elicit both responses to the concepts 

presented, and ideas the interviewees might have. Thus, the questionnaire simultaneously 

sought validation (of existing ideas) and spontaneous concept generation (new ideas). 
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While the sample size was small (n=6), the insight gained from these informal interviews 

provided one new concept, and validation that two other concepts had potential to be 

useful for community groups involved in the kiwi protection movement. The digital 

prototypes are shown and described on the following pages. Key findings from the 

informal interviews include:

(1) Community groups involved in kiwi protection activities see mobile technology 

has having a role to play in streamlining and coordinating their activities.

(2) Young adults are a key demographic to target in terms of increased 

participation (volunteer activities).

(3) Social networking is seen as an important way of attracting new, younger 

volunteers. Facebook was seen as an important vehicle for this recruitment, and 

mobile phone technology (particularly smartphones) was also seen as having a 

critical role to play in recruitment.

(4) All of the presented concepts were seen as having some value. Some aspects of 

the concepts were seen as particularly relevant (for example, adopt a kiwi egg, 

trap tracker (but built for the trapper in the field). One particular participant (a 

pest trapper) commented that a tool that helped him record locations, kill history, 

time last checked data for traps would be of exceptional use, but only if the 

device was ‘field-proof’, i.e. weather proof and durable.

(5) One concept that was suggested was a call recorder application. This could be 

used by people tracking kiwi numbers by call identification. Although a concept 

for this was not presented to the participants, this concept was generated by the 

author during Experiment One. A hui session presented by Andrew Digby from 

Victoria University outlined research progress on automatic kiwi call recording 

and species recognition. This session was particularly interesting given the 

iPhone call identifier concept.
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Cancel Details

A new egg has been 
recovered by Operation 
Nestegg™. Click on the 
details button to view... 

Eggs up for auction

IMG
Great spotted kiwi
Willowbank.

IMG

IMG

Great spotted kiwi
Willowbank.

Great spotted kiwi
Willowbank.

Great spotted kiwi
Willowbank.

New eggs My kiwi

1

Forums NestEgg™

Species Great Spotted

Current bid $150

Date recovered Dec 1 2011

Location Willowbank

Recovered from Arthur's Pass NP

Bid on a kiwi egg

Place a bid

Eggs

New eggs My kiwi

1

Forums NestEgg™

▶ 6.5.3 SPONSOR A KIWI

This application seeks to connect 

everyday users with the kiwi recovery and 

protection movement. As new kiwi eggs 

are recovered from the wild, they are 

auctioned and users can bid for 

‘ownership’ of the egg. Several users can 

co-sponsor the egg.

Owners are able to track progress of their 

eggs and kiwis as they mature and are 

released into the wild. Since all managed 

kiwi are tracked and monitored, regular 

updates on movement patterns, weight, 

beak size etc can be monitored by the 

owners.

Owners will be notified via push 

notification when important events in the 

life of their kiwi(s) occur.
Users are notified via push notification 
when a new egg is available for 
purchase (sponsorship).

The ‘egg marketplace’ allows users to 
see what eggs are available for 
sponsorship and where they are being 
reared.

Users can use in-app purchase to buy 
the eggs/kiwis. In effect this is 
sponsorship and the proceeds go to 
the Save the Kiwi Trust.

ui / ue

en
ga

ge
ment

social loca

tio
n

Figure 6.12: Sponsor a 
Kiwi concept.
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Images

New eggs My kiwi

1

Forums NestEgg™

Tahi

10 Dec 2010
Tahi being weighed at the willowbank centre prior to 

being released.
Photo Credit: Mehgan Murphy/ Smithsonian’s National Zoo

Images

New eggs My kiwi

1

Forums NestEgg™

Tahi

30 March 2010
Bird House keeper Kathy Brader holds the Zoo's brown 

kiwi chick, which hatched early Tuesday morning.
Photo Credit: Mehgan Murphy/ Smithsonian’s National Zoo

Images

New eggs My kiwi

1

Forums NestEgg™

Tahi

Cancel

Email

Facebook

Use as wallpaper

Cancel Details

Your Kiwi Tahi's profile has 
updates. Click on the details 

button to view them.

Your kiwi

IMG Tahi (2 updates)
Willowbank, raising pen

IMG

IMG

Rua
Released to Arthur's Pass

Toru
Released to Orokonui sanctuary.

New eggs My kiwi

1

Forums NestEgg™

Users are notified via push notification 
when updates are available for their 
eggs/kiwis.

A user’s family of kiwis is shown with 
each kiwi’s current location and 
status.

Images and other media for a user’s 
kiwi(s) are available in the kiwi’s profile 
page.

Hi-resolution images with captions are 
used to display key moments in the 
kiwi’s life.

Photos (3 new)

Movies   (1 new)

Movement   (1 new)

News   (2 new)

Tahi

New eggs My kiwi

1

Forums NestEgg™

Measurements   (1 new)

Bird calls   (1 new)

Figure 6.13: Sponsor a 
Kiwi concept (continued).
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Users can share images and other media 
vie email or social networking sites.

Images

New eggs My kiwi

1

Forums NestEgg™

Tahi

Cancel

Email

Facebook

Use as wallpaper

Measurements

New eggs My kiwi

1

Forums NestEgg™

Tahi

HeightWeight Beak

10-Dec 2011
800g

Movements

New eggs My kiwi

1

Forums NestEgg™

Tahi

10-Dec 2011

2km

2km

3km

3km

4km

3km

Measurements throughout the active 
management of the kiwi are available 
to the sponsor(s).

Movement patterns can be 
determined by regular tracking of the 
kiwis. This data is currently collected 
for kiwis that are tagged with radio 
transmitters.

Figure 6.14: Sponsor a 
Kiwi concept (continued).
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▶ 6.5.4 VOLUNTEER NETWORK

This application seeks to connect people 

wishing to donate their time to organisations 

involved in kiwi protection. Many community 

organisations rely on volunteers to check 

traps, erect predator fences, control weeds, 

plant trees, and maintain kiwi protection 

infrastructure.

This application utilises a user’s location, 

their skills, the types of tasks they are 

prepared to undertake to show tasks that 

need to be completed that meet their criteria.

The reward could be points (to encourage 

competition between users). When a certain 

tier of points is achieved, users may be 

invited to attend special events, for example, 

the release of a new kiwi at the Orokonui 

ecosanctuary.

Cancel Details

Volunteers are needed for a 
Kiwi protection programme 
in your area. Click on the 

details button to view 
information about the event.

Users are notified of upcoming events that 
volunteers may be needed for.

Details on the help needed can be viewed. If there 
is overlap in terms of what the user can do, whether 
they have time, whether the reward available is high 
enough, and whether the activity is close enough, 
they may decide to volunteer.

Skills required
Handling birds

Construction skills
Tracking

Cedits 200

Work

Volunteers are urgently 
required to help repair the 

predator free fence at 
Orokonui ecosanctuary...

Location Orokonui Ecosanctuary

Date 1 Dec 2011 -  10 Dec 2011

EventEvents

Event list Around me

1

Work done

Volunteer for this work

My work

ui / ue
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social loca
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Event list

IMG
Fence repair
Orokonui ecosanctuary.
1 Dec 2011 to 3 Dec 2011

IMG

IMG

Kiwi release
Orokonui ecosanctuary.
1 Dec 2011 to 3 Dec 2011

Trap checking
Orokonui ecosanctuary.
1 Dec 2011 to 3 Dec 2011

Native tree planting
Orokonui ecosanctuary.
1 Dec 2011 to 3 Dec 2011

Event list Around me

1

Work doneMy work

12 km

8 km

6 km

17 km

Settings Events

10-Dec 2011

Settings

12-Dec 2011

14-Dec 2011

Event list Around me

1

Work doneMy work

Settings

Date range within 2 weeks

Credits 200

Show within: 20km

Filter by kind General

Credits gained 100 or more

Save settings

Cancel

Event list Around me

1

Work doneMy work

Figure 6.16: Volunteer Network concept (continued). 
If users are actively looking for events to volunteer for 
they can perform simple searches (left) then view the 
results either in list view (middle) or map view (right).

Figure 6.15: Volunteer Network concept.
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Skills required
Handling birds

Construction skills
Tracking

Cedits 200

Work

Volunteers are urgently 
required to help repair the 

predator free fence at 
Orokonui ecosanctuary...

Location Orokonui Ecosanctuary

Date 1 Dec 2011 -  10 Dec 2011

EventEvents

Event list Around me

1

Work done

Volunteer for this work

My work

Add to calendar

Cedits 200

Name
Predator fence repair at 
Orokonui ecosanctuary

Dates I can work
1 Dec 2011
2 Dec 2011
3 Dec 2011

Need pickup?

VolunteerEvent

Event list Around me

1

Work done

Volunteer for this work

My work

ON

ON

Figure 6.17: Volunteer Network 
concept (continued).

Details on each event are displayed. 
Users can click on a button to volunteer 
for an event. Once they have done this 
they can set some more detailed 
settings like what dates they are 
available for, whether they need 
transportation, and whether they want 
the event added to their calendars.

Skills required
Handling birds

Construction skills
Tracking

Cedits 200

Work

Volunteers are urgently 
required to help repair the 

predator free fence at 
Orokonui ecosanctuary...

Location Orokonui Ecosanctuary

Date 1 Dec 2011 -  10 Dec 2011

EventEvents

Event list Around me

1

Work done

Volunteer for this work

My work

Add to calendar

Cedits 200

Name
Predator fence repair at 
Orokonui ecosanctuary

Dates I can work
1 Dec 2011
2 Dec 2011
3 Dec 2011

Need pickup?

VolunteerEvent

Event list Around me

1

Work done

Volunteer for this work

My work

ON

ON

Figure 6.18: Kill Tracker 
concept.
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▶ 6.5.5 KILL TRACKER

The Kill Tracker application is designed to 

allow community groups, or individuals to 

coordinate their pest control activities. By 

mapping an individual’s traps, and the 

entire user base’s traps, trappers can see 

where coverage gaps are, and where 

areas of high and low activity are.

Users can also track kill rates over time, 

analyse what is being caught, how often, 

and where.

Key to this application is a sophisticated 

way of visualising trap and kill data on the 

phone and on a corresponding web 

application portal.

AT&T

MoreSearch4`�[YHWZ(J[P]P[`*V]LYHNL

*V]LYHNL OptionsOptions

ui / ue

en
ga

ge
ment

social loca

tio
n

A map indicates areas or regions of 
coverage based on your traps, and those 
of other users. The locations of your traps 
are shown but the locations of other 
users’ traps are hidden (unless they 
decide to make their locations public).

The visibility of other user’s traps could be 
shown, and maybe it’s the case that any 
user can clear/reset any other user’s traps 
if they are close by. This would certainly 
be more efficient and cooperative. 
Certainly, traps can belong to a group 
rather than an individual, and maybe a 
user could designate their traps as 
private/public when they create entries for 
them.

By looking at the regions covered by you 
and other users, you are able to see what 
areas are not covered and what areas 
may be over-subscribed. An overlay of kill 
rates by time, type of pest, frequency, 
etc., can also be displayed on the map.

All data would be cached on the phone 
itself and would be synced with a web 
service once the device had network 
connectivity.
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AT&T

MoreSearch4`�[YHWZ(J[P]P[`*V]LYHNL

;YHW�
���:[H[\Z SaveSaveTrap 13Trap 13

Empty

Egg gone...

Stoat killed

Possum killed

Rat killed

Trap statusTrap status

CommentComment

AT&T

MoreSearch4`�[YHWZ(J[P]P[`*V]LYHNL

;YHW�
��MapMap

Kill historyKill history

Jan 10 May 10 Aug 10 Oct 10 Dec 10 Feb11 Now

Type

Last checked

Set location

Kills

Standard 402

13

12 Dec 2010 4PM

-45° 46' 30.89"
+170° 37' 49.67"

By clicking on one of your trap pins 
you can get information on the trap, 
view its kill history, see when it was 
last set and checked, etc.

By clicking on the Last set (etc) row, 
you will be able to record a kill at 
that trap.

Not shown here is the option to 
move the trap to a new location. All 
locations are automatically recorded 
using GPS/location services.

Set the parameters of the kill you 
are recording. Add an optional 

comment, photograph, etc.

Figure 6.20: Kill Tracker concept 
(continued).

Figure 6.19: Kill Tracker concept 
(continued).
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AT&T

MoreSearch4`�[YHWZ(J[P]P[`*V]LYHNL

;YHW�HJ[P]P[` 6W[PVUZ
AT&T

MoreSearch4`�[YHWZ(J[P]P[`*V]LYHNL

;VW�RPSSLYZ
Andrew Jones

Bruce Edgar

Jeremy Coney

John Wright

Lance Cairns

Martin Crowe

Richard Hadley

Tim Southee

119 kills

101 kills

98 kills

45 kills

34 kills

19 kills

8 kills

3 kills

Kill detailsKill details

DetailsDetails

AT&T

MoreSearch4`�[YHWZ(J[P]P[`*V]LYHNL

(UKYL^�1VULZUsersUsers

Rats PossumStoats

12 17 4

Profile

Number of traps 12

The trap activity maps the areas that are 
covered by traps (shown by red areas) and 
superimposes areas of actual kills (shown by 
blue areas). This simple visualisation shows 
where gaps or ‘hot-spots’ may be developing 
and may need more intensive trapping. The 
location of your traps are shown by red pins.

All users in the trapping community can 
monitor the progress of other users. A mini-
competition can be setup by measuring the 
number of kills each user has logged.

A web forum can be setup alongside the 
mobile application to allow users to exchange 
information and hints with each other.

A users kills can be tracked and divided into 
species counts. Over time this data can (when 
aggregated across all users) indicate success 
or failure of trapping programs or other useful 
patterns.
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(6) Raising awareness of the plight of the kiwi and the activities of the Save the Kiwi 

Trust and community groups was seen as being a priority, however, exactly 

how this would be done or by whom was unknown.

(7) Gameplay was seen as an effective way of involving and educating young 

people about the kiwi and its plight. When the kiwi game sketches (from MDes 

concept generation session) were shown, they were generally received 

positively and several attendees thought they might have the potential to interest 

people in a similar way to FarmVille on Facebook.

Although the data obtained from the hui informal interviews has a very small sample 

size, much of the feedback provided basic validation for the idea that there is potential 

for mobile applications to advance the goals of the BNZ Save The Kiwi Trust. The two 

concepts that were most favoured were a call recorder (for field workers and volunteers) 

and the trap recorder application, also designed for field workers.

▶ 6.6 DEVELOPMENT OF CONCEPTS IN DESI313 AND DESI323
While the work for the Save the Kiwi Trust was progressing, parallel work in DESI313 

was taking place to develop broad ideas for how mobile technology could be used 

within New Zealand’s National Parks. This work took place in the DESI313 paper 

(Department of Applied Sciences, University of Otago). The author gave a series of 

seminars and workshops introducing students to the concepts and principles of iPhone 

development. This included a background to user interface design, iOS user interface 

elements, issues unique to mobile software development, and the process of application 

design (in particular, the process by which paper prototypes are developed). At this 

point, Xcode was only shown briefly as it was not a tool that non-programmers would 

find useful. 

Figure 6.21: A selection 
of the concepts generated 
by DESI313 students.



Experiment Two

241

Edible Nz.

After typing in your key word the App 

will search through its preloaded data 

to find options that match. The option 

will appear under loading icon and the 

user can select which one by touching 

with finger.

The home page being mainly a title of  the App, “Eat up nz”, suggesting the 

obvious- eating. It also gives the user four options to select New Zealand 

native flora from due to their uses. Many of  the options overlap so if  the 

user chooses the wrong option the app with direct to the correct sub-

heading. 

The final result is page that informs 

the user of  what it looks like, 

accompanied with image, where and 

when to find the plant and how to 

use it. Its title will always have the 

maori name and scientific name, as 

well as the page having the option 

to back throught the previous steps 

or back to the home page.

If  the name is unknown the user can 

take a photograph of  the plant and the 

App will search an image data base to 

compare and locate the type of  plant 

and its information.

The objective of  this I-App is to be a reasource that could enhance the New 

Zealand environment by allowing the useer to educationally informed of  the 

uses of  native New Zealand bush. This could also be useful for emergancy 

survival if  lost and needing food or medicine, it could be used to education 

children in a schooling situatioins and could be enlarge to be used on a 

website and computer. 

Work by Ella Mildren-Sheath

Native I.D. - From Orokonui to a backyard sanctuary

This  application takes advantage of the augmented reality 
technology. The application allows the user to take a snapshot of a 
bird or a plant that they are interested in learning more about. The 
application can then analyse the photo of the bird or plant to classify 
what type of bird or plant it is. 

This  iPhone tool provides a way for 
visitors at the Orokonui ecosanctuary to 
gain their knowledge about the native 
birds and plants around them in a more 
swift and convenient manner.

Take a photo of a bird
The application analyses the photo

The  application is capable of 
identifying native birds and 
plants

This is a 
Nothofagus solandriAnalysing leaf...

Analysing Bird... This is a Kea
Cancel Back Learn more about this bird Main

Cancel Back Learn more about this plant Main

Back

Back

Exit Favourites

21 3

21 3

n a t i v e         I D

Identify Plant

Identify Bird

Orokonui ecosanctuary

Work by Anthony Lee

Kiwi Game for iPhone

Use this text box for all annotations It can float 

and the dimensions changed as you feel fit. 

DO NOT change the font, leading, kerning, left 

justification in any way!!. 

Duplicate or delete as many as you need...

Players control the kiwi’s left to right movement 

and speed by tilting the iPhone. This utilises the 

phones gyroscope and provides an interactive 

gaming experience.

A status bar along the bottom of  the screen 

indicates the energy level of  the kiwi. This 

increases as it eats and defeats predators. 

The kiwi uses the energy as it runs.

The kiwi’s actions are controlled by tapping 

thumbs on the bottom corners of  the touch 

screen. The kiwi may scare away a competitor, 

snatch a bug or kick a predator.

The end of  each level is reached when the kiwi 

has defeated the predators and successfully 

found a suitable burrow.

Work by Ceire Hopley

Possum Hunter

This developed concept is a 

2d platform game in response 

to the BNZ Save the Kiwi Trust 

design promts. It will attempt to 

generate interest, domestic and 

international,  engage a new market 

through social media and will be a 

downloadable application for the 

iphone and ipod. The game will 

feature all things New Zealand with 

references to Maori culture and the 

history of  the infamous possum, 

brought over from Australia. 

The whole idea around the game 

will be based around a ‘Kiwi Vs 

Possum’ theme and the goal will be

to save the baby kiwis’ from the 

homewrecking possums who have 

been causing havoc in New Zealand 

conservation since 1837. The 

game attempts to connect the user 

with New Zealand culture in a fun 

and controversial way, which will 

hopefully generate a hightened 

interest. 

The story line of  the game will be 

based around the user playing as 

a renegade kiwi who has taken 

a stand against the wrath of  the 

possum and attempts to fight 

back with an interesting outfit of  

weapons. 

The style of  game has been chosen 

as a side on platform game, where 

the user controls the movement 

of  the kiwi with left, right and jump 

buttons, and the user fires the 

relevent weapon by tapping on the 

screen. This style has been chosen 

for useability reasons as the goal is 

to have a small learning curve for

the game, enabling anyone to pick 

up the game and not have to spend 

a lengthy amount of  time learning 

how to play. 

From research, I have identified 

some elements that many 

successful games share. A common 

characteristic is that these games

are simple to learn, easy to play 

and also provide a challenge and 

expansion. The comedy factor is 

also quite important so characters 

and weapons have been designed 

accordingly. The weapons and 

functions are expanded further on 

the following page. 

In terms of  generating revenue 

for the BNZ Save the Kiwi Trust, 

the game will be available from the 

Apple app store for free. This trial 

free version of  the game will only 

include one weapon and one level, 

giving the user the option to buy 

the rest of  the game after they have 

first experienced it. 

After the user has trialed the game 

it will be made clear that provided 

they purchase the full version, the 

proceeds will be donated directly to 

the BNZ Save the Kiwi Project, which 

should hopefully help generate 

sales. 

Work by Jonathan Verbiest
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Work by Ryan Hamilton Work by Simon Morrice

Work by Samuel Stuchbury Work by Troy Croudis

Figure 6.22: A selection of the concepts 
generated by DESI313 students.
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The left and right white arrows are to 
enable the user to use the swipe motion 
to change the bird they are looking for. 
Each interface will change the colour to 
enable the user to speed things up when 
searching. there is also a back button to 
return to the main menu.

The perk system is to help educate the user 
about a certain bird with unique skills in-game 
and relate to the bird in real-life. For example 
the morepork is nocturnal, so allocating a skill 
based on that factual information can enhance 
the learning of that birds unique abilities, and 
have a unique upgrade system for your in-game 
character.

The ‘feather perks and rewards’ menu was 
speci!cally designed to help communicate 
a wide variety of information. The colour 
represents the bird, and the feather colour 
aswell as the amount of feathers collected. The 
3 icons below are the unique perk images, and 
the reward description below it. 

When defending the endangered birds from evil threats, you are 
rewarded with feathers,. each type bird has their own individual 
colour. Upon recieving a coloured feather you are able to trade 
a certain amount of feathers for a unique characteristic of that 
bird., these are known as ‘perks’. Each bird has their own set (3) of 
perks that are based on actual real-life abilities. 

The menu above is another in-game shot of the ‘feather perks and rewards’ 
screen. It demonstrates the action of swiping your !nger to the right, going 
from Little Owl to the Morepork display. You can also see the di"erence 
in the bird’s perks, and their actual real-life abilities. This will increase 
knowledge and create an emotional relationship with people when they 
visit the Orokonui eco sanctuary.

Work by James Reid-Lourie

iGuide me around New Zealand

iGuide has an easy to use menu, 

with features that are practically 

self-explanatory even to novice GPS 

users.

The iGuide also has a ‘Save My 

Walk’ function, illustrated in the 

fifth screen, enabling users to load 

specific routes onto the application. 

This can be used to follow the same 

walk again or to make sure you 

iGuide iApp features

into the application. This will 

pinpoint your location, enabling 

you to then be guided around the 

National Park.

The second screen shows the 

view when being guided through 

the park. Features include pre-

programmed information about 

summits, trail heads, elevation 

levels, tracks, road names, 

campsites, picnic areas, waterfalls, 

recreation areas and many more.

The third and fourth screen 

provides users with information 

about all the plant life in the 

National Park. That is, native birds, 

insects, animals, trees, and plants. 

The application uses a combination 

of  descriptions, images and voice 

recognition to inform the user. The 

The iGuide uses navigational 

techniques to locate any one of  the 

14 New Zealand National Parks. 

The iApp uses satellite imaging to 

pinpoint your position and guide 

you through dense bush, whether 

you’re wanting to follow tracks and 

pathways or not. 

(From left to right) the first screen 

shows the GPS system integrated 

take a different route next time. 

The ‘Save My Walk’ function allows 

users to have visual images of  flora 

and fauna that they have seen and 

recorded on their walk.

Other features of  the iApp include 

the preset tour guide commentary 

function (available for all 14 

National Parks) and the tri-axial 

compass.

As illustrated below, the iApp can iGuide you 

around 14 different New Zealand National 

Parks. Not only does the application provide 

users with a tour guide commentary but it 

also uses imaging recognition features to 

pinpoint specific geographical landmarks.

Work by Jessica Stone

NZ city and national park specific scavenger hunt iapp

The scavenger hunt opens the users eyes to 

their surroundings. To encourage awareness of  

ones surroundings the app gets the user to look 

out for specific things and in the process learn 

important skills in navigation and looking beyond  

a persons immediate bubble.

The National Park hunt can be used to teach 

hunters about the local flora and fauna as well 

as enhancing the tramping experience through 

greater awareness of  ones surroundings. The 

application can also be a great way to encourage 

the not so keen, to enjoy our national walks. 

Photos can be uploaded and judged by other 

users of  the application.

The application offers the option of  a city 

hunt. This could be a great tourism tool that 

could be used to market New Zealand to both 

international and domestic tourists, whilst 

encouraging them to visit not just the most 

well known locations. Users must also learn to 

navigate the city they are in. There is also a timer 

so that serious competitors can log their times 

and potentially compete for prizes.

Select city

Auckland

Wellington

Christchurch

Dunedin

Queenstown

Tauranga

Rotorua

Upload image Next Challenge

Map

Get a photo with the 
giant squid at Te Papa

00:36:47 Placeholder

Te 
Papa

You are 
here

OptionsBack Km

00:36:47

Select national park

Upload image Next Challenge

Get a photo of a native 
New Zealand bird

00:36:47 Placeholder

Route

Placeholder

Urban Hunter

National Park Hunter

Work by Jessica Ralfe

Kiwitron

Kiwitron is a game application made for smart phones as well as iPads. It 

is based around both BNZ save the kiwi trust, educating players about the 

risks of  pests that kill kiwi and cause extinction. It is also set up to help 

advertise the Orokonui eco sanctuary in Dunedin. Giving away prizes that 

can be used at the sanctuary to get more customers to experience what’s 

there and how they can help.

Once your health bar runs out or you have destroyed the forest with bad 

aiming the game is over and your score is saved. The Game Over screen 

appears and you have 3 options. Either go to the main menu, play again or 

submit your score. If  your score is high enough you may have the chance to 

win prizes.

If  your score is in the top 10 at the 

end of  the week you will be emailed 

information on how to receive your 

prize.

Ever 500 points scored a new 

upgrade becomes available. Once 

you click on the button to apply 

upgrades on the game play screen 

it will bring you to the weapons 

page. Here you can go through the 

new available weapons and choose 

the 4 you wish to take with you for 

If  we can get Mitre 10 as a sponsor 

by advertising there products in 

the game, they will be able to pay 

for the prizes given out each week. 

Because this game is based around 

getting more customers to the 

Orokonui eco sanctuary, all prizes 

From the main menu you will be 

able to select the Pests page where 

you can view what you need to 

aim for in the game. This educates 

people on what real pests are to 

the kiwi so they can be aware. This 

This game is not limited to just being an application. You do use touch 

screen interface but this could easily be turned into a click on a computer 

mouse or a target on a TV screen for gaming consoles. A good idea would 

be to embedded the game into the Orokonui eco sanctuary site to help 

advertise what the place is all about when people browse through the site 

before or after playing the game.

Above is the game play screen. 

Once tapping each pest with your 

fingers they get brutally murdered 

by the weapon of  your choice. You 

can choose 1 of  4 weapons you 

have selected before playing the 

game on the bottom by tapping the 

coloured circles. Kiwitrons health 

bar is displayed on the right hand 

side to show your health get lower 

as pests attack your if  you don’t 

get them fast enough. If  you have 

bad aim and miss hitting a pest, 

your weapon will affect the forest. 

The forest has health too, this is 

displayed on the green bar on the 

left-hand side of  the screen. Every 

500 points the blue button on the 

bottom left will flash where you can 

click to view and add new weapon 

upgrades available. The purple 

button on the bottom right pauses 

the game and brings you back to 

the main menu screen.

the next round. Each weapon gives 

you a reading on how much damage 

it does, the effect it has on the 

forest if  you miss a shot and how 

good it is on reloading. Considering 

all weapons are products that are 

available to buy from our sponsor 

(Mitre 10),  there is a link on the 

bottom right hand side that takes 

you to the Mitre 10 website where 

you can view the information and 

price of  the product chosen.

displays how many shots it takes to 

kill the pests in the game and when 

they will roughly start to appear.

will be related to them. For example 

prizes could be a free entry to the 

tour, a certain amount of  money 

to spend at the gift shop or a free 

meal at the cafe, depending on your 

score at the end of  the week.

Work by Rheon Slade

Figure 6.23: A selection of the concepts 
generated by DESI313 students.



Experiment Two

244

The purpose of these seminars and workshops was to show the students what was 

possible and to demonstrate a basic process by which concepts could be developed. By 

showing the process of paper prototyping and rapid prototyping it was hoped the 

students would develop a wide range of ideas within a relatively short period of time. By 

showing a broad range of existing applications it was hoped that they would see how 

their ideas could be turned into digital prototypes.

Over the space of twelve weeks the students worked as individuals to develop multiple 

concepts for iPhone applications based on their insights (see previous pages, figures 

6.21-6.23). At the conclusion of this concept generation phase, the entire class handed 

in their individual electronic prototypes and concept sheets. These were examined and 

five were chosen for further development in DESI323 (a second semester paper).

▶ 6.7 PROTOTYPE DEVELOPMENT

Five of the concepts from DESI323 were chosen for development into working prototypes 

in DESI323. The class was split into groups of between three and five students and each 

group was assigned a concept.

▶ 6.7.1 XCODE 4

In Experiment One, the Xcode development environment was identified as being good 

for programmers, but not particularly useful to non-programmers. While individual screens 

could be designed, it was not possible to provide any level of interactivity without 

entering programming code. Additionally, multiple concepts could not be seen on the 

screen simultaneously, and an overview (storyboard) of the application could not be 

viewed as all screens (views) were created in separate files.
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In mid 2011 Apple released beta versions of Xcode 4 which offered two new 

technologies of particular interest to this project:

(1) Automatic Reference Counting

(2) Storyboarding

(3) Storyboard segues

Automatic reference counting made development for the programmer much easier by 

eliminating the need for manual memory management and will be discussed later in this 

chapter. Storyboarding in Xcode 4 was a huge step forward (see figures 6.24 and 

6.25) because it allows designers to create screens (views) of content quickly and easily. 

It also allows them to create multiple versions (iterations) of the same screen and view 

them side by side. Multiple storyboards can also be created for the same project and can 

very easily be switched in or out to demonstrate multiple ways an application may look 

and function. Moreover, storyboarding allows an overview of the entire application with 

each screen displayed and the connections between screens are explicitly shown. 

Storyboarding in Xcode also allows non-programmers to display scrolling tableviews 

without entering any computer code. Prior to Xcode 4 this was not possible and made 

producing meaningful prototypes difficult and time consuming. 

Segues allow non-programmers to add interactivity to prototypes. Using segues, a drag 

and drop interface is used to create connections between objects like buttons and their 

destination views (screens). Segues can also be setup between table rows and 

destination views (screens). Once again, this was not possible prior to Xcode 4.

These three Xcode 4 technologies allow designers to create rich, visually accurate and 

interactive prototypes. Moreover, they allow designers to create, organise, and review 

the structure of their prototypes easily and without the need to enter any computer code. 

Xcode 4 was essential as it enabled design students to create prototypes quickly, easily, 
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Figure 6.24: An application’s view in a 
single XIB (interface) file. This is the 
means by which interfaces were 
designed and built using Xcode 3.x and 
earlier. A single screen is displayed and 
edited at one time. Connections 
between screens are not shown (it’s not 
possible to construct these links in the 
graphical editor).

The multiple views (screens) are 
represented by file entries in the Xcode 
sidebar (see red line).

Figure 6.25: An application’s storyboard 
in Xcode 4.0. The entire application is 
displayed in a single canvas area. 
Connections between buttons or table 
rows are represented by segue lines and 
arrows. New views can be dragged onto 
the canvas at any time and connections 
can be dragged from the source object 
(for example, button) to the new view. 
These connections created true 
interactivity in the application prototype 
when it is run on the iOS simulator or on 
actual iOS devices.
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and professionally without having to spend significant amounts of time learning how to 

program in Objective-C. Additionally, storyboarding allowed designers to create 

multiple concepts for views and easily switch them on or off. The discarded views can 

be disconnected from buttons and table rows and can be placed off the side of the 

storyboard to remain as an indication of process or iterative development.

In summary, Xcode 4 enabled design students to build prototypes with minimal need for 

programming assistance. By simply building screens of content and creating live 

connections between the screens indicative, interactive prototypes were easily built.

▶ 6.7.2 CONCEPT DEVELOPMENT

Each group had, as a starting point, a concept created in DESI313. Over a series of 

weeks they were guided in the development of these concepts. Sketching was seen as a 

vital part of the development cycle, so in the early phases the groups turned their 

attention to sketching possibilities and potentials.

Later in the process they were encouraged to develop user profiles (using IDEO methods) 

by considering the types (and groups) of people who might use their application, where 

it might be used, and how it might be used.

The first goal was to create a working prototype eight weeks into the course. After the 

groups all had viable paper prototypes, instruction was given in how to create actual 

prototypes using Xcode 4. Typically the groups assigned one or two people to this task 

while other members turned their attention to graphic elements and content creation. The 

groups were all able to build their prototypes to the stage where multiple screens of 

content were displayed and navigation between these screens could be demonstrated. 

Xcode’s ability to create static tableviews (using drag and drop) was used extensively. Figure 6.26: Summary of the 
concepts chosen for prototype 
development.
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Concept name and description

Engagement UI/UE Location services Social networking

Arthur’s Pass Which Activity

An application designed to inform users about the activities and facilities 
available in Arthur’s Pass National Park. Provides comprehensive 
information (including images and video) on options for visitors. Activities 
can be found using a filtering system based on criteria important to users.

2 3 3 2

Author’s Pass

An interactive application that allows users to read, hear, and view 
passages from New Zealand sounds, poems, and books based on the 
user’s location in Arthur’s Pass. The user’s location triggers the presentation 
of various media snippets as they walk along the Author’s Pass trail.

4 3 5 2

Bonus Level

A navigation based application that allows users to plan their travel along 
a particular road/route. Users are able to see the various activities along 
the road to Arthur’s Pass and add them to their itinerary. As they approach 
the sites, the application provides information on the sites.

2 2 4 3

iBird

A simple application designed to provide information to users on New 
Zealand birds.

2 2 1 1

RunWild

An application based loosely on the concept of scavenger hunts or 
geocaching. Users explore an area as they try to mark off all of the items 
on their list. Users may communicate with other users via the walkie talkie 
screen as they compete/cooperate to complete their lists first. 

4 3 4 4

Average scores 2.8 2.6 3.4 2.4
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Figure 6.27: Arthur’s Pass Which Activity prototype screenshots.

Figure 6.28: Arthur’s Pass Which 
Activity prototype storyboard.

In this application users can view information on any of 
the activities in Arthur’s Pass National Park. Users can 
search for specific types of activities by length of time, 
difficulty, type (for example, walk, overnight tramping trip, 
or viewpoint).
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Figure 6.29: Author’s Pass prototype 
screenshots.

In this application, users walk around 
Arthur’s Pass, possibly on a specially 
constructed interpretive trail and 
receive prompts in the form of audio, 
image, and text when they arrive at 
specific areas. The prompts will come 
from New Zealand poems, music lyrics, 
extracts from short stories or historical 
accounts.

This application was almost 100% 
functional due to the group’s quick 
prototyping/concept generation.

Figure 6.30: Author’s Pass prototype 
storyboard.
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Figure 6.31: Bonus Level 
prototype screenshots. In 
this application, users 
were able to see what 
places of interest or 
activities there were along 
their path (in this case, the 
Christchurch to West 
Coast highway through 
Arthur’s Pass).

Users were able to add 
places to their itinerary 
and the application would 
plot their way along the 
road and would provide 
directions and reminders 
when the user was about 
to arrive at one of their 
stops on the itinerary.

Figure 6.32: Bonus Level 
prototype storyboard.
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Figure 6.33: iBird prototype screenshots.

Figure 6.34: iBird prototype 
storyboard.

In this application users can view information on New 
Zealand Native birds. The application shows information 
on each bird and allows the user to listen to the bird’s 
sound(s).

The around me section is designed to show (on a map) 
where users are likely to encounter specific birds, for 
example, where they might be likely to see or hear a kiwi 
or other endangered bird.
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Figure 6.35: RunWild prototype 
screenshots.

RunWild is a type of scavenger 
hunt application. Users choose 
from a list of hunt types (for 
example, plants, geological 
features, sounds etc) and 
attempt to find each of the items 
on their list.

Users can communicate with 
other users playing RunWild via a 
‘walkie talkie’ function, and other 
users’ locations are plotted on a 
radar like display.

Once the user has completed a 
list, they can move on to another, 
more advanced list.

Figure 6.36: RunWild prototype 
storyboard.
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However, to achieve true prototype functionality it was necessary 

to combine the student generated interactive scoreboard prototypes 

with programming code. For example, the Author’s Pass concept 

required the use of MapKit and Location Services APIs and 

required several hundred lines of code to include a live map with 

the GPS plotting the user’s realtime location. By adding this 

functionality, the concept’s functionality was more clearly 

demonstrated. The groups all submitted working prototypes for the 

interim handin and these are displayed on the previous pages.

The first phase of the group project work was intensive and resulted 

in very complete prototypes considering the students had very little 

experience with iOS development.

Over the next five weeks the student groups were supervised further 

as they refined their prototypes. Often this was characterised by a 

reduction in functionality as they attempted to produce prototype 

applications with usable, efficient interfaces. The groups were 

encouraged to consider their interim prototypes as prompts for 

further development rather than an end point. Sketching new ideas 

was encouraged as the students entered another round of iteration 

and they were frequently reminded of the users they were 

designing for.

An example of this is shown in figure 6.37 where a relatively 

complex user interface was refined down to a much simpler version 

where the content occupied most of the screen space and the 

space used by the filtering elements was minimised. The second 

phase of the development proved more challenging for the student 

Figure 6.37: Examples of interface 
refinement during the second 
phase of prototype development in 
DESI323. First version of Arthur’s 
Pass Which Activity left image, 
second iteration on the right.



Experiment Two

261

groups as they had to consider issues of usability, economy, and user experience rather 

than just pure functionality.

As the students got closer to their desired function set they required more programming 

support to add actual functionality to their applications. This tended to slow down the 

development process as they were required to wait for programming to be done before 

they could evaluate the result. However, at the conclusion of the course, most of the 

student groups had produced prototypes that were indicative and communicated their 

intent. In some cases, sections of the prototypes were fully functional.

▶ 6.8 RESULTS FROM THE CONCEPT GENERATION PHASE

The concept mapping sessions were extremely open and unrestrictive and a very large 

number of insights were generated and captured. From this pool of insights a large 

number of iOS application concepts were produced. 

The concept generation phases produced:

(1) A large set of innovative iOS application concepts (created by DESI313 

students) presented as digital mockups and concept sheets.

(2) A set of concepts (expressed as paper prototypes) related to the operations of 

the Save the Kiwi Trust produced by MDes staff and students (including the 

author).

(3) A set of three digital (quick and dirty) prototypes chosen from the pool of Save 

the Kiwi Trust paper prototypes.
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As with Experiment One, the sheer diversity of concepts produced indicates that there is 

significant scope for enhancing visitor experience through the use of smartphone 

applications. 

Once again, the IDEO methods selected in chapter three proved useful during concept 

generation phases. The field trips to Arthur’s Pass and Orokonui ecosanctuary clearly 

provided the students with great prompts and helped them to observe and anticipate the 

needs of the users they were designing for.

For the Save the Kiwi Trust concept generation phase, the concept of a National Park 

visitor was expanded to include:

(1) Department of Conservation workers.

(2) Community volunteers involved with kiwi protection activities.

(3) Individuals accessing information about kiwi from their homes, businesses, or 

other urban environment. In some ways, these users can be though of as ‘virtual 

visitors’.

In Experiment Two, a greater emphasis was placed on producing digital prototypes 

rather than the hand drawn concepts of Experiment One. This was especially true of the 

three concepts shown at the Save the Kiwi Trust hui. Not only did individual screens or 

views show more detail, but the application concepts were mapped out in significantly 

more detail (in terms of the number of screens). Functionality was much more considered, 

as was navigation from one screen to another. 

While the digital concept sheets clearly communicated more information than hand 

drawn sketches, their production tended to halt any subsequent sketching. As soon as an 

idea was fixed in digital form, participants were reluctant to ‘take a step back’ and 

reexamine ideas through drawing. This is problematic as digital prototypes take 

considerably longer to produce than sketched prototypes and this may hinder the 
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development or exploration of new ideas. For example, a new idea may be generated 

but may be discarded due to the amount of time required to produce it digitally and/or 

incorporate it into an existing digital prototype. This runs counter to the process outlined 

by IDEO which suggests frequent revisiting of previous assumptions and multiple iterative 

loops within any overall process.

Overall, the power of digital prototypes seems clear. When the digital mockups of the 

Save the Kiwi Trust prototypes were shown to hui attendees, they immediately saw the 

purpose and usefulness of the application. On numerous occasions they would touch 

parts of the paper as if the prototype would respond. Because they could see a sufficient 

level of detail, they suggested improvements to the arrangement of information, or 

indicated what information could be left off the screen entirely.

Save the Kiwi hui attendees were Department of Conservation workers, representatives of 

community organisations involved in kiwi protection, or private citizens with no 

organisational affiliation. Amongst the group it was generally agreed that smartphone 

technology could benefit them in their kiwi protection activities. Four main opportunities 

were identified:

(1) Promotion of the kiwi and the protection movement.

(2) Generation of revenue through sponsorship and donations.

(3) Involving ‘young’ people in the kiwi protection movement.

(4) Tools for field work activities – for example, kiwi tracking, call recording, or pest 

eradication.

The generated concepts, and their validation by hui attendees demonstrates clearly that 

smartphone applications can enhance the experience these users have in New 

Zealand’s National Parks (or reserves).



Experiment Two

264

▶ 6.9 RESULTS FROM THE PROTOTYPE GENERATION PHASE

In Experiment Two, five prototype applications were produced and each prototype went 

through two design iterations. The concepts for the prototypes were chosen from the total 

pool of individual submissions from DESI313 and represented a wide range of activities 

including bird identification, an interpretive trail companion, an activity finder, and a 

scavenger hunt.

The students worked in groups and were shown how to use the Xcode storyboarding 

tools. Experiment Two found that non-programmers can easily produce interactive 

prototypes capable of running on an iOS device (iPhone, iPod touch, or iPad). In most 

cases the students reported that the drag and drop interaction style of Xcode was similar 

in nature to other digital tools they had used. 

There were limitations to what the student prototypes could do. For example, to include 

location data or map overlays, the author had to provide programming support, and in 

most cases the author added an extra level of interactivity to each prototype for the 

interim and final submissions. However, it was very easy for the students to produce a 

prototype that allowed navigation between scenes and clearly demonstrated their 

application’s intentions.

Once again, prototypes were invaluable in evaluating the usability and effectiveness of a 

concept. The ability to install the prototype on a device and observe others using it 

provided valuable insight into weaknesses and strengths of the concepts.

In Experiment One prototype development did not include any iteration. Once work 

began on a prototype it typically continued until the prototype was built. Although ideas 

were generated throughout the prototype’s production, these were documented and set 

aside. In Experiment Two, an iterative element was added to the prototype production 
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phase. In all cases this improved the quality of the final prototype. Examples of problems 

uncovered in the first prototypes included:

(1) Screen clutter (hierarchy too shallow). Screens needed to be split into two or 

more other views.

(2) Deep navigation. Too many levels of navigation (hierarchy too deep).

(3) Small elements. Text too small to read easily or buttons too small to accurately 

activate by touch.

(4) User interface conventions not followed. In many cases standard user interface 

elements were used incorrectly (out of context).

(5) Errors in categorisation of functions. Related functions were not put next to each 

other in the prototype’s interface.

Building in an iterative step allowed groups to correct these basic mistakes and further 

enhance their concepts for the second (final) version of their prototypes.

▶ 6.10 SUMMARY OF EXPERIMENT TWO

Digital prototyping was found to be a very powerful tool for communicating a concept to 

people outside of the design team, but during concept generation and exploration paper 

prototyping or sketching was much more appropriate. While sketching and paper 

prototyping are excellent tools for concept generation, digital prototypes may be more 

appropriate for presentation back to clients or other people not familiar with the design 

project. However, care must be taken to revert to sketching when new ideas are 

explored as digital prototyping represents a significantly larger investment in time and 

effort. Once again, prototyping is seen as an essential element for exploring how 

smartphone applications can be developed for National Park visitors. IDEO observation 
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methods could be used to observe and interpret the behaviour of users as they use any 

interactive prototypes developed. This would undoubtedly produce a better, more 

informed product.

Xcode 4 provided excellent prototyping capabilities for non-programmers. In many cases 

the prototypes developed by the students did not require any programming until towards 

the end of each implementation cycle. The students were able to map out their 

storyboards electronically in a very similar way to how they drew them on paper – 

screens of content connected with arrowed lines indicating navigation paths. Thus, the 

storyboarding tool (and inclusion of storyboard segues) in Xcode mirrored the way the 

designers were planning their application. This was a vast improvement over the old 

Interface Builder application used prior to Xcode 4. In essence, the storyboarding tools 

have democratized the production of prototypes. Any designer with knowledge of basic 

digital media tools can now produce their own prototypes easily and quickly.

In terms of programming, the addition of ARC (Automatic Reference Counting) vastly 

improved prototype development time (for the programmer). With the burden of manual 

memory management removed, the programmer was able to produce prototypes 

significantly faster. This speed increase led to true rapid prototyping and very fast 

turnaround for the next evaluation phase.

The students used basic IDEO observation techniques to watch and learn from others 

using their prototype application on iOS devices. In all cases they evaluated their own 

concept and went out in the field to test their prototypes. Once again, the IDEO toolkit 

proved useful at various stages of the production and evaluation phases.

The group design approach used in Experiment Two yielded lively discussion and 

debate, and although there is no numerical measure of this, it was observed that many 

ideas were expressed and discussed on the way to making the final prototypes. This 

contrasts starkly with the prototypes from Experiment One where a single designer/
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programmer was responsible for all phases of development. Group work was seen as 

desirable, even if it was only to demonstrate functionality and gain feedback (basic user 

and scenario testing). However, the design team was left waiting on several occasions 

for the programmer to complete his task, so the time taken to develop the application 

may have been longer than necessary. 

The class activity (individual and group) aligned with the IDEO guidelines for ideation, 

namely:

(1) Go for quantity (produce a large volume of possibilities).

(2) Defer judgement (don’t worry about the practicality of implementation).

(3) Encourage wild ideas (as these will likely be innovative).

It certainly appeared that the class and group development phases produced a wider 

range of concepts than could have been generated by an individual designer/

developer.

Five application prototypes were produced that showed potential for enhancing visitor 

experience in Arthur’s Pass.The semi-functional prototypes clearly demonstrated benefits to 

users and offered functionality not currently available. 

The reactions from the Save the Kiwi Trust hui show that smartphone technology may also 

have a role in the field, for example with Department of Conservation kiwi trackers, or 

staff monitoring pest eradication traps.

Experiment Two provided convincing evidence that the ideas developed in this study can 

move from concept to prototype and if developed to completion may indeed enhance 

visitor experience in New Zealand’s National Parks.
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Figure 6.38: Screenshots from the final 
version of the Author’s Pass application.

This application prototype had near full 
functionality by the time the second 
iteration had been completed. Users 
were able to navigate around a trail and 
the application would provide contextual 
prompts when they approached 
predefined positions on the map.
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Figure 6.40: A summary of the techniques 
and methods used in Experiment Two.

Team

Outcomes

Scope

Roles

Process

Figure 6.39: A summary of the IDEO 
techniques used in Experiment Two.
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Scenarios
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Paper prototyping

Extreme-user 
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Be your customer

Rapid ethnography



Experiment Two

270

▶ 6.11 BUILDING TO EXPERIMENT THREE

In Experiment One the outputs were predominantly conceptual with two semi-working 

prototypes. Experiment Two built on this and produced a range of digital concepts as 

well as five functional prototypes.

Experiment Three builds on this further by:

(1) Using the insights gathered to date to build a fully functional prototype 

application based on one of the concepts from Experiment Two.

(2) Developing two completely functional applications for deployment at Arthur’s 

Pass National Park visitor centre.

Rapid prototyping is used throughout the development of these three applications, and 

all of the IDEO methods mentioned previously will contribute where appropriate.

Experiment Three produces artifacts that can be evaluated directly for their ability to 

answer this study’s main research question.
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Title page image:

Hollyford river, Fiordland 
National Park.
Source, author.
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▶ 7.0 INTRODUCTION

Experiments One and Two produced a large collection of application concepts and a 

smaller number of working prototypes. These outcomes represent considerable 

opportunity to enhance visitor experience in New Zealand’s National Parks.

Experiment Three provides further evidence for this direction by extending three existing 

concepts into fully developed applications. Two of these applications were trialed in the 

Arthur’s Pass visitor centre over the 2011/2012 summer period, and one was presented 

at the CRNI (Centre for Research into National Identity) symposium in Dunedin, New 

Zealand, November 2011.

The two applications for Arthur’s Pass were based on concepts developed by the author, 

student groups, and Mick Abbott in Experiment Two. These two applications were 

reconfigured for iPad deployment and were installed in the Arthur’s Pass visitor centre 

over the 2011/2012 summer season.

The third application, a New Zealand bird reference/game/reporter, was inspired by 

the author’s initial concept sketches and some development work conducted by one of 

the DESI323 groups. The prototype developed in DESI323 was limited in scope and 

functionality and presented obvious opportunities for improvement. The Bird identifier 

concept was also extended to include sighting functionality. This idea originated from a 

number of other concepts developed during Experiments One and Two.

The IDEO look and learn methods used previously in concept development would not be 

used extensively in Experiment Three. Rather, Experiment Three would concentrate on the 

production and evaluation methods. Experiment three was characterised by rapid 

development, rapid prototypes, and frequent evaluation. 
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In Experiment Three, the primary means of exploration (of the research question) was 

design – that is, the creation of three well designed, fully functional working applications 

capable of demonstrating utility to National Park visitors. This chapter will describe the 

development of each of these applications in turn.

▶ 7.1 APPLICATIONS FOR ARTHUR’S PASS

By the end of the second semester several of the concepts were sufficiently well 

advanced to consider developing for use in the Arthur’s Pass visitor centre. From this 

point, student involvement ceased and development of the applications became the 

responsibility of the author. It was decided to convert parts of two prototype applications 

into iPad applications as Arthur’s Pass had access to iPads (not iPhones) and visitor 

centre staff wanted kiosk like functionality rather than applications visitors could 

download and bring with them. The author worked with Mick Abbott and, through him, 

staff at the visitor centre in Arthur’s Pass.

The two concepts chosen for development were:

(1) Which Activity: An easy to use application that allows users to quickly find 

activities in the Arthur’s Pass area they are able to engage in.

(2) Native Bird Game: A fun, interactive game that allows users to identify New 

Zealand native birds visually, and by their call.

These concepts were chosen for two reasons.

(1) Firstly, they helped to address basic issues first identified during the APNP field 

trip. In the case of Which Activity, visitor centre staff clearly stated their frustration 

at answering the same basic questions over and over. The rationale for the Bird 
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Figure 7.01: (left) The original 
NZ Birds application 
prototype. This application 
was designed to act primarily 
as a reference and 
identification tool. The game 
and bird of the day features 
were added part way through 
the concept development 
stage.

(right) The final Arthur’s Pass 
Bird Identification Game 
running on an iPad.
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Identifier application came from the observations that New Zealand’s native 

birds are often heard but not necessarily seen, and that one of the activities 

carried out in the visitor centre was education (in particular, education of 

children in the Kea corner). 

(2) Secondly, these two concepts could easily be adapted for iPad use and were 

suited to the larger display and different interaction style offered by the iPad.

The developed concepts were stripped back, reassessed, and reduced to only the most 

essential, core functionality.

▶ 7.1.1 THE BIRD IDENTIFIER GAME IPAD APPLICATION

The Bird Identifier Game had its genesis in the iPhone NZ Birds application concept (co-

developed with DESI323 students). The iPad application is an extension of one of the 

proposed functions from the iPhone prototype – an interactive bird game. The game was 

never implemented in the iPhone prototype, but a screen with bird images was included 

in the prototype to demonstrate how the game might work.

The iPad application abandoned the use of simple silhouetted icons to represent the 

birds. The simple icons were required to aid identification of the individual bird shapes 

on a small (iPhone) screen, but the iPad’s increased screen size allowed larger full colour 

images of the birds to be used. The images used in the iPad application tended to show 

the birds in their natural habitat, for example, the nocturnal kiwi was shown at its burrow 

entrance at night.

The game itself is very simple. The user clicks on the play bird song button and a 

random bird song is played. The user then attempts to identify the bird by touching its tile 

on the screen. If the bird is correctly identified, the user receives six points and 

information on the bird is displayed in a scrolling popup window. If the bird was 
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incorrectly identified, the amount of points the user receives is halved and they again 

attempt to identify the bird. The user can at any stage touch the play bird song button to 

hear the bird song replayed.

The game continues until the last bird has been identified and the user then receives their 

score. If they have exceeded the current high-score, their score becomes the new high-

score. The notion of a high-score was used to introduce a basic element of competition 

between users, and to encourage users to play the game more than once to achieve a 

higher personal score.

At least three prototype versions of this application were developed before the final 

application was settled on. The prototypes varied in terms of basic gameplay and 

composition and arrangement of screen elements.

▶ 7.1.2 REFLECTION ON THE BIRD IDENTIFIER GAME

The Bird Identifier game is a very simple application designed for a very specific 

purpose. It represents a single piece of a larger opportunity in terms of interactive 

educational iOS software designed to be used in New Zealand’s National Parks. It 

extends the prototype produced by the DESI323 students by reducing the application 

scope, using richer media, and simplifying the user interactions.

The early development of the NZ Birds iPhone prototype produced valuable insights into 

how to create a simple yet meaningful game model and this was carried over into the 

iPad application. The idea to make sound the primary means of identification was 

included very early in the process and remained core to the application throughout. This 

insight was uncovered by the simple observation that it is often the case that New 

Zealand native birds are heard but not seen, or if they are seen, they disappear very 

quickly not allowing visual identification or recognition. The decision to replace the 
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simple black on green bird icons with full colour images was justified by the iPad’s larger 

screen. Icons are sometimes used to enable instant identification of objects when the 

representation of the object they stand for is compromised by the display method (for 

example, when the image is too small to see any detail, or the colour gamut is not 

sufficient to display a continuous range of colours). The iPad’s screen was certainly good 

enough to display an actual image of each bird, and at the larger size it is certainly 

possible to identify distinctive features of each bird that would enable users to make a 

visual identification should the bird be seen in the wild.

 ENGAGEMENT WITH THE ENVIRONMENT

Obviously the primary purpose of the application is to educate and inform users about 

New Zealand native birds. Often when walking in the National Parks birds are heard 

but never seen. By making the bird call the primary means of identification and 

recognition, the application allows users to be educated on the birds they may have 

heard on multiple occasions, but never seen. By encouraging users to try and identify 

birds by their calls it is hoped that users will pay more attention to their surroundings and 

become more aware of the sounds and experiences around them.

 USER EXPERIENCE

The user interface and user experience for this application is extremely straightforward. 

There are no barriers to using the application, there is a single screen displaying all of 

the interactive elements at one time. Animation (movement and fading) is used in 

appropriate ways to indicate when something has been correctly or incorrectly identified.
Figure 7.02. Feature analysis of the 
Arthur’s Pass bird identifier game.
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Although the challenge of implementing an easy to use, intuitive interface was not difficult 

in this case, it has been done in a professional, consistent, and meaningful way. High 

quality images, high quality sounds, a simple screen layout, and appropriate use of 

animation means this application meets or exceeds all of the requirements of a usable 

and enjoyable iOS application.

 
LOCATION SERVICES

Location services were not used in this application. The species of birds included in the 

game were preselected by Department of Conservation staff at Arthur’s Pass, so in a way 

the application was tailored to the user’s location. For future versions of the application, 

location services could be used to determine where the iPad was, and the application 

could then choose birds the user had a reasonable expectation of seeing or hearing. This 

feature could be a simple preference that is turned on or off at the user’s request.

 
SOCIAL NETWORKING

Social networking is not used at all in this application. An obvious way to include some 

basic social networking would be to integrate with Game Center to produce a leader-

board or high-score list linked across all iPads running the application.
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▶ 7.1.3 EXTENDING THE BIRD IDENTIFIER GAME

As mentioned previously, an easy way to extend this application would be to construct 

the list of birds to identify from species that the user is likely to encounter at their current 

location.

Another idea would be to create an iPod touch version that allowed school groups to 

identify birds as they were heard and add them to their ‘collection’. The iPod touch is a 

low cost platform that has most of the functionality of the iPhone. The major difference is 

the absence of GPS technology, rendering location services useless as it would rely on 

WiFi hotspot location data.

If the application was transferred to the iPhone, it could be modified to allow users to 

identify birds and report a sighting. At the Save the Kiwi Trust hui it was stated that, 

outside of several specific areas in New Zealand, people’s chance of hearing or seeing 

a kiwi are very small. By developing an iPhone Bird Identifier application and a method 

of storing sightings in the cloud, users could report their sightings as they happen (or 

shortly after once internet connectivity is available). Other users could then view these 

sightings and view areas where they might be more likely to see or hear the same birds. 

This could also fit in (in a very informal way) with the national kiwi call monitoring 

programme.

▶ 7.1.4 DOES THE APPLICATION ENHANCE VISITOR EXPERIENCE?

At this point, an essential question needs to asked. Does this application enhance a 

visitor’s experience? Does it represent a wider opportunity for a collection of interactive 

games that would enhance visitor experience? The Bird Identifier game enhanced visitor 

experience by teaching users about new Zealand birds. It allowed users to identify birds 

by their song, so that when they walked on the trails around Arthur’s Pass they were more 
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likely to recognise (or maybe even notice) bird song. Certainly, the deployed application 

is simple in purpose, and part of its effectiveness is its simplicity. However, the basic 

gameplay could easily be expanded to create a more engaging application that holds 

user attention for longer, or provides extra functionality (for example, identification of 

birds by silhouette). By itself it is an interesting beginning point for further exploration.

Further evidence for the usefulness of the Bird Identifier game comes from a review of the 

iPad deployment carried out by APNP visitor centre staff. Of particular interest are the 

following post-use comments recorded by visitor centre staff[102]:

“The results were fantastic particularly with the bird call game; most visitors had 

a basic knowledge of  some bird calls, but were able to add to this knowledge;”

 “I learned about the birds”

“A good game, nice to learn about birds”

“Bird song, I know the keas”

“I can now recognise grey warbler – it made it easy to learn names of  birds”

“Distinguishing the calls of  each bird”

“I learnt what a kea sounds like”

“Even more significantly, several adults noticed that their children were 

transferring this knowledge to use out in the external park environment.”

“Our (aged 4 ½) girl played with this and then went on a walk and was so 

engaged with what she heard in the forest – asking “what’s that bird call”, 

“what’s that”. I’m sure it’s this game that’s done it.”

“I thought kiwi were silent but they have a voice.” (10 year-old boy)

“(Sarah talking to guardian on guided trip) Kieran (11) played and played (got 

high score of  27). Kieran recognised a tomtit calling in the forest while on a 
Figure 7.03. The two iPad applications being used 
in Arthur’s Pass visitor centre [102].
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guided walk while the two adults thought it was a grey warbler. A visual 

sighting then confirmed Kieran as correct! Kieran was also able to 

describe accurately the rifleman call.”

▶ 7.2 THE WHICH ACTIVITY IPAD APPLICATION

The second application developed for Arthur’s Pass was Which Activity. This 

application was designed to enable visitors to pick their own activities rather than 

queueing up at the information desk at the visitor centre. From the interviews 

conducted with Department of Conservation visitor centre staff in 2010 it was 

found that an extremely large proportion of the questions that visitors had were of 

the nature:

I have x amount of  time, what can I do? 

The activity picker application seeks to address this issue by freeing the staff to 

engage in more useful activities rather than answering the same (or very similar) 

question on multiple occasions day after day.

Once again, this application had its origins in DESI313/DESI323. However, the 

iPad version varies significantly from the prototype generated by students. 

Generally, the student version of the application concentrated too much on the 

filtering process by which users would find the walks they were interested in. Early 

versions (see figure 7.04) had the filtering interface occupying over half of the 

available screen space. It was suggested to the student group that while the 

criteria used for narrowing down the activities were all valid, the assumption that 

they all needed to be visible at the same time should be questioned. Also 
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questioned was the assumption that a user would need to filter by more than one 

parameter at one time (for example, time and difficulty). While all information on an 

activity is important, users are most often concerned with one characteristic at one 

time (usually time – see Department of Conservation interview summary in chapter 

4). As long as related information is presented to the user in an easy to digest way, 

it may be that activities need only be filtered by one parameter at a time. By 

removing the complex filtering interface, the content (beautiful images of the 

National Park) show through.

The iPad version of Which Activity extends this idea further by filling the entire 

screen with an indicative image of the activity and overlaying additional information 

on the activity using a heads-up display with partial transparency. Filtering of events 

takes place with two touches: one to select the filtering criteria (for example, time, 

difficulty, or weather) and another to specify the criteria’s value (for example, short 

walk, long walk, overnight, two days, etc.).

Once these two touches are made, the old results fade out, the new results fade in 

and the user can swipe through the search results until they find the activity(s) they 

are interested in. The final version of this application follows the maxim that ‘less is 

more’ by stripping out the complex filtering system in earlier prototypes and 

displaying the information on each activity in an unobtrusive way. To accomplish 

this, some flexibility has been sacrificed. For example, users can no longer specify 

multiple search criteria. But, as indicated earlier, this did not accurately reflect the 

way users asked questions of visitor centre staff, so there is no reason to think that 

this functionality would be missed (use of the application in the visitor centre would 

test this assumption). Instead, they get the material they are interested in more 

quickly and easily.
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(left) the early student 
prototype. All search criteria is 
displayed on the same screen 
as the results. This produces 
a cluttered and relatively small 
results display area where the 
thumbnails of the images are 
almost useless.

 (right) An alternative suggested 
by the author. The content 

(images of the places/activities) 
is made more prominent. The 

interface responsible for filtering 
the activities is placed at the 
bottom of the screen and is 

vastly simplified, only allowing a 
simple sorting (for example, for 

difficulty, activities might be 
sorted from least difficult to 

most difficult).

Figure 7.04. Early prototypes of the 
Which Activity iPhone application.
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Figure 7.05. The final version of the 
Arthur’s Pass Which Activity application.
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▶ 7.2.1 REFLECTION ON THE WHICH ACTIVITY APPLICATION

As with the Bird Identifier Game, the Which Activity application is narrow in scope and 

fulfills a very specific task. This is often the case with iOS applications as complex 

interfaces leave users frustrated and less likely to use the application again (see literature 

review).

 ENGAGEMENT WITH THE ENVIRONMENT

The application most definitely encourages engagement with the environment by 

connecting people with the activities they are able to participate in. This is a very basic 

form of connection between application user and environment, but makes it more likely 

that the user will find an activity that interests them, and therefore more likely they will 

subsequently leave the visitor centre and ‘engage’ with their surroundings.

 
USER EXPERIENCE

The user interface is extremely uncluttered and basic. This is deliberate. Most of the 

screen area is dedicated to the material that really matters – an image that accurately 

reflects the activity. The images were chosen carefully for their ability to reflect the nature 

of the activity and give users an idea of what they could expect to see or do. Additional 

information on activities is presented in an unobtrusive way across the top of the 

scrollable area and can be hidden with a single touch should users want the entire 

image visible. Figure 7.06. Feature analysis  
of the Arthur’s Pass Which 
Activity application.
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Choosing how to filter or sort the activities is accomplished by a maximum of two 

touches. Thus the entire application can be used by two touches, then a swiping gesture 

to scroll through the search results.

 
LOCATION SERVICES

The user’s location is not used in this application. The application was designed to be 

used at the Arthur’s Pass visitor centre, therefore no variation in the user’s location is 

possible. Other versions of the application could be built that utilise the user’s location to 

display activities of interest around their present location.

 
SOCIAL NETWORKING

No social networking methods are used in this application.

▶ 7.2.2 EXTENDING THE WHICH ACTIVITY APPLICATION

Some obvious ways this application could be extended are:

(1) Build an iPhone version that utilises the user’s location to display nearby 

activities. The application could use audio alerts to notify a driver when they are 

about to approach an area of interest. This interaction would require careful 

planning as distracting users while they are driving could be potentially 

dangerous.
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(2) The application could be modified to include a new root view (the first view in 

the view hierarchy) that displays a list of centres (for example, National Parks), 

and once a centre is chosen, the user will encounter the previously designed 

screen where they can filter activities in that area. A map view could be used to 

display annotations for the activities the user has filtered.

(3) Social networking methods could be used that enable users to:

(a) Rate the activities and leave comments.

(b) Submit their own activities.

In the case of users submitting their own activities, moderation of submissions 

would need to be considered to prevent inappropriate or misleading material 

from being posted and pushed out to all users.

(4) A simple photo gallery could be used to give users more of a taste of what they 

can expect to get from each activity. Currently a single large image is used for 

each activity. This could be extended to allow users to submit their own 

geotagged photos. Moderation and curation would need to be considered if 

user contributed material was being displayed.

(5) Itinerary sheets. When users have selected a series of activities, they would be 

presented with an option to print their itinerary. The itinerary would be a booklet 

containing all of the activities they chose and also an overview map displaying 

detailed directions on how to get to each point. Users would be given the option 

to print this material, or email it to their own email accounts (assuming WiFi 

access was available in the visitor centre [or wherever they are using the 

application]). This idea could integrate with the self-service kiosk concept 

suggested in Experiment One.
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▶ 7.2.3 DOES THE APPLICATION ENHANCE VISITOR EXPERIENCE?

As with the Bird Identifier application, the APNP staff’s review of the Which Activity 

application revealed some usability issues. Specifically, some users didn’t realise that 

more than one result was available when activity filtering was performed. These issues 

could be easily fixed in a subsequent release. Additionally, some users requested slightly 

more information on each activity, possibly a new screen for each activity with more 

photos and a map. Once again, this feedback could easily be integrated into a new 

version of the application.

APNP visitor centre staff recorded application user’s comments and feedback on the 

Which Activity applciation, and these are shown below:

“Different walk options”

“Lots of  different length and skill level tracks”

“Now I know where O’Malley’s track is”

“A lot of  activities to do, classifications good”

“Found out distances”

“Got info you needed to do walks”

“Yes – going to for a while – gives you quick info about short walks.”

The Which Activity application was well received and was generally seen as providing 

benefit to its users by displaying information on local walks in an easy to use way.
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▶ 7.3 THE NZ BIRDS APPLICATION AND WEB APPLICATION

As a result of feedback received at the Save the Kiwi hui, work began on developing a 

bird call recorder application. The purpose of this application was to record kiwi calls as 

part of the national call monitoring programme (see Experiment Two).

The National Call Monitoring Programme[113] is a coordinated effort to provide 

estimates of the numbers of kiwi in the wild. Typically, volunteers would visit known 

locations inside of predator controlled spaces for a consecutive number of nights and 

would quietly sit and record the number of kiwi calls they heard over time. The calls were 

recorded on paper (see figure 7.07). When they had finished their block of recording 

days the volunteer would post their recordings to the coordination centre for inclusion in 

the national call recordings database. While it may seem unreliable, the Department of 

Conservation states that call recording is a valuable tool in obtaining reliable estimates of 

actual kiwi numbers.

Initially, the call recorder application sought to create a more usable electronic version of 

the call recorder sheet. Some potential improvements that an iOS application could 

provide include:

(1) Automatically geotagging any calls. 

(2) Automatic bearing recording – point the device in the direction the call is heard 

from and the digital compass will record the bearing automatically.

(3) Recording of sessions for later analysis (sometimes it was not possible to 

distinguish sex, species, or individual kiwis at the time the call is heard).

(4) Call hints. The ability to play back examples of male and female kiwis from each 

species, enabling users to compare what they heard with prerecorded calls. 

Calls could also be displayed as sonograms for visual comparison.
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Figure 7.07. The National Call 
Recording Programme call 
recording sheet [113].
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(5) Automatic organisation of recorded calls and submission via the internet.

(6) Possible detection of the same kiwi. When recording a call in the same 

generation area, it may be possible to determine whether it is the same kiwi 

making the call, or a different one. Obviously this is important when trying to 

obtain accurate numbers of kiwi in the wild.

Initial sketches and Xcode storyboards were produced for the call recorder application in 

June 2011 but quickly reached a point where input from call monitoring volunteers and 

staff would be required. The Call Recorder concept may well be of benefit to the 

National Call Monitoring Programme, but for it to be useful, an inclusive co-design 

process involving call monitoring staff, volunteers, and other stakeholders would be 

required. Development of this concept stopped and the early sketches and storyboards 

were put to the side (see Appendix B for application storyboards).

In September 2011 work began on developing a NZ birds application that included:

(1) Reference material on New Zealand native birds.

(2) The bird identification game (adapted from the iPad game).

(3) Bird sighting reporting/sharing functionality.

The NZ Birds application would be targeted towards any visitor to New Zealand’s 

National Parks or other conservation land. Several versions of this concept were 

developed and worked on over the space of a month and it was quickly discovered that 

a web application to display sightings would be needed, as would a dedicated web 

service to handle the syncing between the iOS devices and the master database 

containing all sightings reported by all users.

The RealBasic Web Studio IDE was used to produce rapid web application prototypes. 

The RealBasic Web Studio enables the development of complex web applications very 
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quickly using prebuilt interface elements, much like the interface builder in Xcode. Rather 

than being an end point, the web application was designed to show what was possible 

in terms of visualising crowdsourced data. It involved extremely rapid exploration, 

development and implementation. The iPhone application and web application 

components were developed concurrently using rapid prototyping techniques.

Other than icons and other images, very little was borrowed from the prototype 

developed by the students in DESI323. Several different ways of presenting the 

reference material (information on the birds) were explored including: A simple table (list) 

view, a tile view (each bird displayed as an icon), a scroll view (where users swiped 

between bird ‘cards’), and a page view (where each bird was on a separate page and 

used page curl animations). The reference view is actually the least resolved section in 

the NZ birds application and needs more work before the application can be released.

▶ 7.3.1 REFLECTION ON THE NZ BIRDS SYSTEM

The NZ Birds system (iOS application, web service, and interactive web application) is 

the first experiment output that attempts to collect user information, store it in the cloud, 

and display it in a meaningful, useful way. The most interesting aspect of this system is 

the crowd sourcing of sighting information and the sharing of that data between users. 

The bird identification game (as seen on the Arthur’s Pass iPad application) was adapted 

for the iPhone, and the reference section of the iPhone application provides basic 

information on birds as well as images, bird song, and the crowdsourced sightings for 

each bird.

Figure 7.08. Feature analysis  
of the NZ Birds system.
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Figure 7.09: The prototype Bird 
Identifier application developed by 
DESI323 students and the author.
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When the sightings button for a bird 
is clicked a map is shown that 
displays reported sightings of that 
bird. Sightings shown by red icons 
were made by the user, sightings 
shown by black icons indicate 
sightings reported by other users.

The reference section of the NZ Birds 
application. This image shows the 
page view, but a list view was also 
available.

The bird identification section (similar 
to the Bird Identification game in the 
Arthur’s Pass iPad game).

The My Sightings section allows 
users to view the sightings they have 
made and allows them to create new 
sightings. The small cloud icon next 
to some sightings indicates that the 
sightings have been shared (uploaded 
to the web service).

Figure 7.10: The NZ Birds application 
developed by the author.
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Web portal
The web site is an interactive portal that allows 
users to view the sightings reported by all users.

It offers two distinct ways of visualising sightings 
and automatically displays new sightings as they 
are uploaded by users.

iPhone application
The iPhone application allows 
users to report sightings of 
birds by sharing any 
observations they have made. 
It also allows them to view 
sightings made by other users.

Figure 7.11: The components 
of the NZ Birds system.

Web based cloud service
This service is responsible for allowing 
users to upload and download sighting 
information from/to their phones.

It also provides data to the Web Portal. 
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The My Sightings section allows users 
to view the sightings they have made 
and allows them to create new 
sightings. The small cloud icon next to 
some sightings indicates that the 
sightings have been shared (uploaded 
to the web service).

By clicking on the + button at 
the top of the ‘My Sightings’ 
screen users can create a new 
sighting.

Synchronising with the cloud 
is performed by clicking on 
the Share tab and clicking on 
the Cloud Sync button.

This uploads the user’s 
sightings and downloads any 
shared sightings made since 
the last download.

The sighted bird is selected 
from a scrolling table view list.

Users can override the 
automatically set time/date 
and location (the location 
override requires an internet 
connection as it uses MapKit).

Users can also enter an 
optional comment to describe 
the nature of the sighting.

Figure 7.12: The process of sharing a 
sighting in the NZ Birds iPhone 
application.
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Figure 7.13: The NZ Birds web application 
standard view.

Each sighting is plotted on an embedded 
Google Map.

Users can zoom in to specific parts of the 
country by clicking on the location buttons.

Users can view sightings of specific birds by 
clicking on one or more of the bird icons at 
the bottom of the window.

By clicking on sighting icons on the map 
users can see details of the sighting 
including information on the bird sighted, 
the date, who made the sighting, and a 
comment left by the sighter.

The map auto-refreshes (updates are 
pushed) and new sightings ‘drop in’ in 
realtime as they are uploaded from the 
iPhone application.
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In the alternative view, sightings are 
represented by a single blue dot. The size of 
the dot represents the age of the sighting 
(how long ago it was made).

This was intended to show how a simple 
visualisation technique could display crowd 
sourced data to produce added value. For 
instance:

- By examining the sightings of kiwi in a 
specific area a user might see how kiwi 
move over time.

- By examining the size of the sighting 
icons a user might be able to see where 
they would be more likely to see a 
particular species of bird on that day (in 
the standard view all sightings are 
displayed in the same way irrespective of 
how old they are and this difference 
would not be displayed).

Many more possibilities exist and this view is 
merely an experiment intended to explore 
what may possible.

Figure 7.14: The NZ Birds web application,  
alternative sightings view.



Experiment Three

300

 
ENGAGEMENT WITH THE ENVIRONMENT

The NZ birds application does encourage users to notice the birds around them and to 

share their experiences with other users. Ideally, the reference section may encourage 

users to attempt to identify a particular bird they may have seen or heard although more 

work needs to be done on a streamlined identification process for both visual 

characteristics of birds and the audio qualities of bird song.

The bird game encourages users to learn about New Zealand birds merely by playing a 

simple, quick, and fun game.

 
USER EXPERIENCE

Overall, the user experience of using the NZ Birds iOS application and web application 

is good. Certainly, the reference section of the iPhone application needs more work to 

create a truly attractive and intuitive way of looking up birds. Central to this is the 

development of a system that users can use to find a bird based on its visual 

characteristics, its sound, and the user’s location. The visualisations of sightings in the 

iPhone application and web application is straight forward, elegant, and easy to use. 

The process by which a sighting is made is intentionally simple and straightforward. A 

sighting can be created with two touches in the interface, and sharing the sighting is 

extremely straightforward.
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LOCATION SERVICES

Location services is used heavily to geotag user sightings in the iPhone application. The 

maps in both the iPhone application and web application rely heavily on location 

information and would not function without it.

 
SOCIAL NETWORKING

The NZ Birds system relies heavily on the sharing of sighting information. Without 

multiple users sharing their sightings the system provides bird identification but little else. 

An important question is ‘will users bother reporting their sightings of birds?’. It’s not 

possible to test this without deploying the application and waiting for data to come in (or 

not). School groups might use the application to survey an area for bird life and could 

use the web application as a visualisation tool when back in the classroom.

▶ 7.3.2 THE ROLE OF RAPID PROTOTYPING IN THE NZ BIRDS PROJECT 

Rapid prototyping, or Rapid Application Development (RAD) was used extensively in the 

development of the NZ Birds application. In line with the IDEO belief that rapid 

prototyping identifies ‘blind alleys’ early before too much time is wasted, the NZ Birds 

application had multiple, short turnaround production/evaluation cycles. This was true for 

the iPhone application and the corresponding web portal.
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▶ 7.3.3 EXTENDING THE NZ BIRDS SYSTEM

As previously noted the reference section of the iPhone application needs more 

development as it is not fully resolved. The exact style of presentation needs to be 

determined and a method by which a user can identify a bird visually needs to be 

developed. A similar system to that used in the Plant Identifier from Experiment One 

could be used where essential criteria of a bird’s appearance (for example, size, 

colour, beak shape, etc.) could be used.

Similarly, a coding system for bird songs could be developed that would help users 

identify the birds they hear but don’t see. For example, songs could be classified as 

melodic, harsh, clicking, high pitched, etc. As more and more birds are eliminated 

from the result set, users might touch the screen to hear the bird’s song.

The web application was designed primarily as a simple way of displaying bird 

sightings as they are made. Much potential exists to extend the display and analysis 

of sightings (for example, comparing sightings that are similar temporally or 

spatially).

▶ 7.4 SUMMARY

Experiment Three produced two applications that were used to enhance visitor 

experience in Arthur’s Pass National Park and one application that, with a small 

amount of development, could be released to the iTunes Application Store for 

general distribution.

The feedback from the evaluation of the Arthur’s Pass applications shows that the 

simple iPad applications developed in Experiment Three provided benefit to users. 

There are many helpful comments from this feedback that could be incorporated to 
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improve the user experience again, and this could be considered a further iterative 

step. As they stand, the two Arthur’s Pass applications represent a tremendous 

potential for further, coordinated work to produce a suite of applications for use in 

(and out of) the visitor centre at any of New Zealand’s National Parks.

The NZ Birds application received positive comments when it was presented at the 

CRNI symposium, and again, offers the ability to enhance visitor experience. 

Furthermore, it started to demonstrate the potential of crowd-sourced data (in this case 

bird sightings). The two visualisations (type of bird sighting and recency of bird 

sighting) were indicative only, and were designed to demonstrate potential. Certainly, 

it may be the case that this sighting data could be used in a more formal context by 

the Department of Conservation to record kiwi sightings, or other users/visitors 

interested in seeing or hearing New Zealand’s native birds. For example, school 

groups could, as they explore the National Park, record the species they encounter, 

then upload and combine their sightings for analysis back in the classroom.

Together, these three applications clearly show the potential of smartphone (and 

tablet) technology for enhancing visitor experience in New Zealand’s National Parks. 

The concepts developed were quite simple in nature and could certainly be extended 

with more development. Other concepts developed in Experiment One and Two 

could easily be developed to this level of detail for evaluation purposes.

The concepts behind all three application outputs in Experiment Three had already 

been developed (to varying degrees of resolution) and improved on during 

Experiments One and Two. Experiment Three saw them go from semi-functioning 

prototypes to completely functional, refined applications. Key to achieving this in a 

short timespan was the technique of rapid prototyping. The entire NZ Birds system 

was built in less then five weeks, and rapid prototyping allowed frequent iteration. It 

was extremely easy to develop a portion of the system, evaluate it, test it, refine it, 
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and rebuild it. This tight development cycle produced a fully functional, usable system in 

a relatively short period of time. Producing prototypes to a near finished level provides 

opportunities for much more detailed and useful feedback to be generated. In addition to 

‘blind alleys’ being avoided, rapid prototyping can be used to determine whether an 

idea has interest or potential.

While a fewer number of the IDEO methods were explicitly used in Experiment Three 

(see figures 7.15 and 7.16), it is fair to say that they informed many of the initial 

concepts that led to the concepts and prototypes that Experiment Three extended. Rapid 

prototyping was used to produce frequent iterations of the prototypes, and activity 

analysis, be your customer, character profiles and try it yourself were used extensively 

during Experiment Three to anticipate how users might interact with the applications/

devices. Throughout the process, quick and dirty prototyping was used inside Xcode to 

produce alternatives quickly and efficiently. Xcode’s ability to contain multiple 

storyboards within a single application project file meant it was extremely easy to flip 

between alternative lines of investigation very easily and very quickly. This certainly 

enabled rapid development and evaluation of alternative user interfaces.

In Experiment Three, as in Experiment One, the majority of design and implementation 

was performed by a team of one – the author. However, components of this work was 

built on elements of work created by classes and smaller groups of students in Experiment 

Two. Some of the feedback received from the Arthur’s Pass visitor centre on the Bird 

Identifier game and Which Activity may have been revealed by more rigorous testing or 

group based development and evaluation before deployment.

In summary, the three applications produced during Experiment Three clearly showed that 

multiple opportunities exist for smartphone and tablet applications to enhance visitor 

experience in New Zealand’s National Parks. 
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Figure 7.16: A summary of the techniques 
and methods used in Experiment Three.
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Figure 7.15: A summary of the IDEO 
techniques used in Experiment Three.
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CHAPTER 8: CONCLUSIONS
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Title page image:

Wilson Creek, Haast Pass road, Mount 
Aspiring National Park.
Source, author.
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▶ 8.0 INTRODUCTION

This study has answered the following research question:

How can the new generation of  mobile devices enhance a user’s 
experience in New Zealand’s National Parks?

To answer this question, three experiments were conducted. The experiments answered 

the research question by:

(1) Testing the effectiveness of various ideation and production methods and 

procedures.

(2) Producing a wide range of concepts that, if developed, would enhance visitor 

experience by offering functionality not currently available.

(3) Producing prototypes that tested the usefulness of rapid prototyping and clearly 

demonstrated their underlying concept’s potential.

(4) Producing working applications that were used by visitors to the Arthur’s Pass 

National Park visitor centre over the 2011/12 summer period.

As this study has progressed, the outcomes of the experiments have moved along a 

continuum with conceptual work at one end and concrete applications at the other. The 

experiments have produced a wide wide of outcomes, and have built on each other as 

the outputs became closer and closer to real solutions able to be used and validated in 

situ (see figure 8.01).

In section 3.5 the following observation was made in relation to this study’s research 

question:

Experiment 
one

Experiment 
two

Experiment 
three

Conclusions

Conceptual

Concrete

Figure 8.01. A diagram showing the type of 
outputs from Experiments One, Two, and 
Three and how these will be extended in the 
following chapter by the design of the 
Denniston application.
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Investigating it [the research question] requires two 
approaches, as the question itself  has two aspects. On one 
level the research question asks which methods and 
techniques will produce ideas and products that will enhance 
National Park visitor experience, and on another it asks what 
concepts and products might prove useful to users. 

The findings relating to the components of the research question will now be addressed 

separately below.

▶ 8.1 SUMMARY OF TECHNIQUES AND METHODS

Designing innovative applications requires the generation of new concepts and ideas. 

The following sections describe the methods and techniques that enabled this and offer 

suggestions for how these could be incorporated into any future design process for 

creating smartphone applications for use in New Zealand’s National Parks.

▶ 8.1.1 THE DEVELOPER AS DESIGNER AND PROGRAMMER

It has been suggested that when the designer and programmer are the same person, the 

programmer’s pragmatic responses to implementation issues may interfere with the 

designer’s ideation at the very beginning of the design process.

This study found that far from being problematic, combining the roles of designer and 

programmer was an advantage in terms of development speed. In each of the 

experiments, prototypes and/or applications were generated from concepts very quickly. 
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On several occasions, ideas on how a feature might be implemented occurred as the 

concept was being developed, but this did not prevent the free flow of concepts. This is 

evidenced by the sheer number and range of concepts generated in Experiments One 

and Two. Many of the concepts generated in Experiment Two were described as ‘hard 

to implement’, indicating that a pragmatic sense of ease of implementation (the 

programmers’s voice) was not preventing these concepts from being expressed or 

considered for development.

When developing applications in short periods of time it is useful for the designer to 

understand the amount of time it would take to implement his/her concepts. If time is not 

a constraint it is possible that the programmer’s pragmatic assessment of ease of 

implementation may unduly influence whether a concept survives to the development 

phase. In this situation, considerable care must be taken by the developer to remember 

which role they are currently fulfilling. However, when projects have a well defined 

development time (in particular, a short development time), the rapid development a 

hybrid designer/programmer enables is extremely beneficial.

Ultimately, the potential conflict between designer and programmer ‘voices’ can be 

minimised by the developer making a conscious effort to delay thoughts of 

implementation until the programming phase. This is a matter of discipline and 

experience rather than an insurmountable problem with no solution.

The arguments against designers being programmers largely boil down to the following 

observations:

(1) Programmers cannot put aside the urge to ‘think about how something needs 

to be done’ when in the early stages of the design process.

(2) Programmers approach a problem with the knowledge of the tools they know 

how to use and this may lead them to use inappropriate (but familiar) tools.
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These problems can be simply negated. In the case of iOS application design, there is 

only one tool (Xcode and the Objective-C programming language) and all developers 

must use it. In the case of point two, it was identified that a simple rule can be followed:

A developer (programming designer) can experiment faster, prototype faster, 

test faster, and iterate faster but they must be careful to put programming 

considerations aside when generating ideas. Ideas must not be excluded because 

of  the perceived difficulty of  implemention, or on the basis of  whether an 

existing implementation method exists.

If this rule was ignored, potential innovations might be discarded due to the perceived 

difficulty of implementing them. If a single person development ‘team’ is being used, the 

developer should defer issues of implementation until after the concept generation phase.

▶ 8.1.2 INSIGHTS COME AT ANY TIME

In this study insights and new ideas occurred at multiple stages of development. The 

concept generation phases of this study produced a large number of ideas, but 

enhancements, further opportunities, and new ideas were also generated during the 

process of production. At times, ideas were generated spontaneously, for example, 

during the radio interview with Kennedy Warne.

Irrespective of when new ideas occur, it is important they are recorded even if they are 

not acted on at the time as agile methods and Rapid Application Development processes 

are able to incorporate new ideas as needed.

Figure 8.02. A simple rule that was 
identified from this research for 
handling the potential problem of 
Programmer overriding Designer.

A developer (programming 

designer) can experiment 

faster, prototype faster, test 

faster, and iterate faster but 

they must be careful to put 

programming considerations 

aside when generating ideas. 

Ideas must not be excluded 

because of  the perceived 

difficulty of  implemention, 

or on the basis of  whether 

an existing implementation 

method exists.
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▶ 8.1.3 KEEP CONCEPT GENERATION PHASES COMPLETELY OPEN

The workshops in Experiment Two generated a wide range of concepts, and no concept 

was excluded during any of the generation sessions. Every idea was captured and 

mapped onto a matrix indicating its merit (or value) and ease of implementation. Even 

though a concept was classified as difficult to implement, elements of it may be useful for 

other, more achievable concepts. If the concept development process had excluded 

ideas based on the ease of their implementation, components of these ‘difficult to 

implement’ concepts would have been lost.

Any concept generation phase should be kept open and free from limitations imposed by 

constraints of time, money, and perceived difficulty. Exclusion may happen later in the 

development process when it will become clear what is feasible given the resources 

available.

▶ 8.1.4 THE ROLE OF PROTOTYPING

Prototypes allow designers to explore their ideas with a relatively small investment of time 

and effort. They allow designers to, potentially, avoid ‘blind alleys’. In this study, three 

types of prototypes were produced:

(1) Paper prototypes. These required the least amount of time to produce, were 

good for capturing concepts early in a design process, and were produced 

spontaneously as needed.

(2) Digital prototypes (mockups). These required considerably more development 

time and demonstrated a wider range of a concept’s functionality.

(3) Interactive prototypes. In this study the interactive prototypes were created using 

Xcode. Interactive prototypes were even more useful when running on a device 
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(as opposed to running on the iPhone simulator) as this allowed a more accurate 

evaluation of usability.

During this research it was identified that any concept was best illustrated on paper and 

working prototypes (created using Xcode) as these demonstrated much more of an 

application's potential than a 2D digital mockup could.

Normally, an interactive prototype would require significantly more effort to construct than 

a 2D digital prototype. The Xcode development environment was found to minimise the 

amount of effort requrieed to construct interactive prototypes, thus rendering the digital 

prototype less important. When compared to digital 2D rototypes (mockups), interactive 

prototypes developed using Xcode 4.0 offered a greater benefit to cost ratio.

Digital prototypes (mockups) were found to be most useful for communicating a concept’s 

purpose and functions to those outside of the design ‘team’, for example, when 

communicating a concept to attendees at the Save The Kiwi Trust hui.

▶ 8.1.5 PROTOTYPES NEED TO BE EXPERIENCED ON THE DEVICE AND IN CONTEXT

While the iOS simulator is great for debugging, testing, and demonstrating a prototype, 

it is no substitute for viewing the prototype on an actual device. A certain amount can be 

communicated by a paper sketch, more by a paper prototype, yet more by an Xcode 

prototype, and yet more by the prototype running on a physical device. The iOS 

simulator uses mouse clicks that have pixel accuracy whereas iOS devices typically are 

only accurate to a 40 by 40 pixel area (the size of an ‘average’ fingertip), thus problems 

with buttons being too close to each other would only be exposed when the application 

was tested on a device.
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During the experiments it was found that applications must be tested on an actual device 

frequently and early to uncover problems that do not present themselves on the iPhone 

simulator. This is best done early in the development process.

▶ 8.1.6 ITERATE OFTEN

Frequent iteration is important to the delivery of a good product. In this study, iterative 

development occurred in Experiments Two and Three and allowed the designer to 

incorporate changes based on user testing and other feedback.

The applications deployed in the Arthur’s Pass visitor centre were, in some ways, 

advanced prototypes capable of demonstrating full functionality. While the Arthur’s Pass 

applications were capable of being deployed in a ‘real world’ context, the feedback 

received from their use indicated that, with relatively minor adjustments, they could better 

suit the needs of the intended users. This feedback could easily be incorporated into 

another round of iteration. This extra round of iteration would have delivered a better 

product for testing in the visitor centre if it had occurred prior to deployment.

▶ 8.1.7 THE MOST USEFUL IDEO METHODS

Figures 8.03 and 8.04 show the techniques that were used most often in this study. The 

character profiles and activity analysis methods were used throughout and proved useful 

for incorporating user needs and patterns of behaviour. Be Your Customer and try it 

yourself were also employed at multiple times to assess whether the concept being 

developed had merit.

The IDEO methods used in this study enhanced concept and product development. They 

consistently produced a rich set of outcomes that could not have been generated had the 
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Figure 8.03: A summary of the IDEO methods 
using during the field trips and experiments.

Activity analysis
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Figure 8.04: A summary of the techniques 
used during the experiments.
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methods not been used. Use of the methods in future software development projects is 

likely to enhance the quality of any products produced.

Throughout all stages of this study paper prototyping and rapid prototyping were used 

extensively. The use of prototypes was fundamental to this study and consistently led to 

better designed outcomes. The prototypes allowed early evaluation of concepts and 

implementations throughout the development process.

In this study the author assumed three main roles: designer, programmer, and guide/

facilitator/supervisor of student groups by adopting a simple strategy (see figure 8.02). 

In Experiment One all concepts and products were produced and developed by the 

author. In Experiment Two, concept generation and development phases involved a 

large group of staff and students and as a result, the outcomes were more varied than 

those of Experiment One. In this study, group development led to more varied outcomes. 

While it is possible for a single developer to create applications, this is not always the 

best strategy for creating quality products that meet all user needs. At the very least, a co-

design process with the client and users should be used to mitigate the problems 

associated with a single person design ‘team’.

Of profound importance to this study was the Arthur’s Pass field trip. This field trip, the 

methods it employed, and the insights it generated informed everything that followed. 

There is no substitute for immersion in, and experience of, the environment being 

designed for. The IDEO practice of dispatching teams to the site of a design intervention 

is critical if the designer is to gain a deep, empathetic understanding of the issues facing 

the users they are designing for.
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▶ 8.1.8 XCODE STORYBOARDING AS A VISUALISATION TOOL

Prior to Xcode 4 the iOS development tools were not useful to non-programmers. 

Experiment Two very clearly demonstrated that design students without programming skills 

can use Xcode very effectively to produce working prototypes. The students found the 

process engaging and relatively simple once Xcode’s interface was demonstrated.

The layout of views on the storyboard was similar in appearance to how students 

produce paper storyboards of other time based media (for example, digital video, 

animations, or web sites) and was very intuitive. The drag and drop system for creating 

segues (connections) between elements was very simple to use once learnt. Of course, at 

a certain point the students could not take their prototypes further without programming 

expertise, for example, to make use of location services GPS data. However, even 

without the extra programming, the interactive prototypes were still capable of 

demonstrating a concept very successfully.

The use of Xcode by non-programmers to produce interactive prototypes can help 

establish an understanding of the terminology, concepts, and interactions possible when 

developing for iOS. Thus, the designer with experience of Xcode will be in a better 

position to discuss technical issues with programmers when they later work on larger 

development teams.

▶ 8.1.9 THE ROLE OF CONNECTION TO THE ENVIRONMENT, USER EXPERIENCE, 
LOCATION, AND SOCIAL NETWORKING

Throughout this study, all concepts, prototypes, and finished applications were described 

in terms of the following four characteristics: connection to the environment, user interface 

and user experience, use of location services, and social networking. While many of the 

concepts created in this study contained aspects of these characteristics it was seldom 
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the case that the extent of all four characteristics was high at the same time. This is not a 

concern as these characteristics were seen as components of successful applications and 

it would not make sense to force an application to include functionality that was not 

relevant or useful.

Engagement with the environment should have been delivered as a matter of course. The 

prompts for all of the concepts revolved around a visitor’s experience in the National 

Parks (before, during, and after a potential visit). Engagement comes in many forms and 

ranges in degree. For example, some of the feedback from the Bird Identifier game in 

Arthur’s Pass indicated that children were more engaged with the outside environment 

after using the application[102]. This must be viewed positively and indicates, once 

again, that potential exists for mobile devices to encourage National Park visitors to 

interact with their surroundings.

In general, location information was used extensively in a significant proportion of the 

outputs from this study. This makes sense given that the contexts for most of these 

concepts related to the ‘outdoors’ and navigating through space.

With the exception of the NZ Birds application, social networking did not have a large 

presence in most concepts and is a clear area for further investigation. Crowd data 

sourcing, in particular, could be used to enhance many of the concepts proposed in this 

study. This could range from simple recommendations, comments, and reviews through to 

complete content provision.

Throughout the study the quality of user interface and user experience was constantly 

considered. The ratings given for user experience were based on ease of use, level of 

engagement, and the ‘wow’ factor. It was certainly the intention to keep the user 

interface as clean as possible in the prototypes and applications produced. In all cases 

this was achieved. 
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▶ 8.2 THE POTENTIAL FOR MOBILE TECHNOLOGY IN NEW ZEALAND’S 

NATIONAL PARKS.
This study shows clearly that there is substantial opportunity for smartphone software to 

enhance a visitor’s experiences in New Zealand’s National Parks. Multiple outputs from 

all three of this study’s experiments confirm there is considerable scope for development:

(1) The number of concepts generated in Experiment One confirm that there is a 

considerable opportunity for a wide range of potential interventions. These 

include information guides, navigation aids, games, trip planners, activity 

guides, and media browsers. 

(2) The digital prototypes shown to BNZ Save The Kiwi Trust hui attendees indicated 

that volunteers and field workers can benefit from smartphone technology as 

well. Of particular interest to community volunteer groups are concepts related to 

trap monitoring and the recording of trapping data.

(3) The two iPad applications (Which Activity and Bird Identifier game) deployed at 

the Arthur’s Pass Visitor Centre generally received positive feedback and were 

found to enhance visitor experience.

(4) When a prototype version of the NZ Birds application (along with the web 

application) was presented at the CRNI symposium there was agreement that 

one of the key strategies for capturing younger people’s attention may be the use 

of smartphone/mobile technology.

Collectively, the outputs from this study show that there are multiple opportunities for 

smartphone technology to play a role in engaging people, promoting the use of 

National Park facilities, and guiding people through these National Parks. Opportunities 

exist in the following application categories:

(1) Reference and identification (plants, birds, mountains, other animals, etc.).
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(2) Visitor centre interactive displays and guides.

(3) Fieldwork tools (for example, pest eradication, call monitoring, kiwi tracking).

(4) Navigation through National Parks and place or facility finding.

(5) Games. These are an extremely interesting class of applications to explore. The 

very simple Bird Identifier game in Arthur’s Pass generated considerable interest, 

especially amongst children.

▶ 8.3 DO MOBILE DEVICES BELONG IN THE BACKCOUNTRY?
The use of waterproof tents, warm clothing, multi-fuel stoves, and digital cameras in 

backcountry areas is seldom questioned. It is possible that utility, safety, and comfort has 

made these devices use in the backcountry ubiquitous and unchallenged. However, the 

appropriateness of smartphone devices (in the backcountry context) may not be so well 

accepted. It is possible that existing smartphone devices (and software) do not yet offer 

the utility or functionality that makes them an indispensable part of the tramper's ‘kit’.

Physical limitations (for example, battery life, weight, and weather tightness) may mean 

smartphones never replace a map and compass. However, it may be that smartphone 

devices make themselves indespenible to trampers by providing advanced navigational 

functionality that a map and compass cannot duplicate.

Why should this environment be any different from, for example, finding the best cafes in 

a city the visitor has never been to before? While the specific interactions may be 

different, the fundamental problem of providing information when, where, and how it is 

needed remains the same. As long as the application has been well conceived and well 

designed, the device (and application) can provide tangible benefits to the user – 

namely a richer set of interactions with their environment. 
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Once a critical mass of functional iOS applications are available (as has happened for 

GPS navigation, for example) will the ‘cringe factor’ associated with pulling out a 

smartphone in a backcountry hut disappear? Only time will tell, and this question is 

outside the scope of this study. 

This study sought to explore how smartphone technology might assist visitors to New 

Zealand’s National Parks, and how ideas for applications might be developed. By 

creating a large number of concepts, prototypes, and fully functional applications it 

clearly demonstrates a tremendous potential for visitor experience to be enhanced. 

However, these enhanced experiences must be carefully designed and must be informed 

by a real understanding of, and empathy for, the users at the centre of the design 

process.

A subset of the methods contained in the IDEO method deck proved extremely valuable 

for creating ideas and concepts based on user needs. These easy to use methods 

provided benefits at every stage of the development process.

▶ 8.4 THE ROLE OF THE DEPARTMENT OF CONSERVATION

Currently there exists a number of applications that can be described as being useful for 

visitors to New Zealand’s National Parks. These applications have largely been created 

by independent developers with no common thread or strategy. A possibility exists for the 

Department of Conservation to develop a national strategy for the conception, 

development, and deployment of applications for smartphone devices that continue to 

grow in popularity and capability.

The Department of Conservation has invested a significant amount of time, expertise, and 

money to develop a comprehensive, encyclopaedic web site. A key opportunity now 
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exists for it to turn its attention to the next wave of digital devices and lead the adoption 

of smartphone and tablet devices for visitors to the areas it administers.

▶ 8.5 EMBODYING THE CONCLUSIONS

Throughout this sustained programme of research, and as noted at the conclusion of 

Experiments One, Two, and Three, a large number of relevant insights and findings were 

identified. In terms of this study’s body of research, it could be considered that sufficient 

has been identified and communicated. However, given that this research has been 

underpinned by the use of design as a key method of inquiry, it has been considered 

appropriate and valuable to conclude this study with one final outcome.

The insights and findings of this study will now be combined and applied to a final 

project – the development of the Dennison application for the Department of 

Conservation.

The conclusion, and the dissertation, closes with a description of this application that 

embodies the key findings gained from the overall programme of research. It answers the 

research in a designerly way by providing a product that directly enhances visitor 

experiences. It is this undertaking that chapter nine now summarises.



Embodying the Conclusions

325
CHAPTER 9: EMBODYING THE CONCLUSIONS, THE DENNISTON APP
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Title page image:

The breakhead on the Denniston 
Plateau, Westport, New Zealand.
Source, author.
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▶ 9.0 INTRODUCTION

In late 2011 and early 2012 a project was undertaken with the Department of 

Conservation to develop a ‘tour guide’ iOS application to guide users around the historic 

Denniston plateau. The opportunity to develop this application was created by Mick 

Abbott (Senior Lecturer, Department of Applied Sciences, University of Otago). This 

project needed to produce a professional fully finished iPhone application that was 

ready to be submitted to the iTunes Application Store. The application needed to be 

developed within a short period of time as it was scheduled for release at the same time 

the Denniston site was officially opened in March 2012.

While a large amount of material was made available for this project, ideas about how 

the application would work and what it would do were not predetermined. However, 

the Department of Conservation staff knew that the application needed to be easy to use 

and needed to present the media they had assembled in a professional and meaningful 

way. They were also adamant that the application should augment the visitor’s 

experience rather than replacing the experience of walking around the interpretive trail.

▶ 9.1 DENNISTON, THE PLACE.
The town of Denniston sits on the Mount Rochfort Plateau at an altitude of around 600m. 

During the early part of the 20th century Denniston was a thriving community with 

churches, schools, and hotels and a permanent population of around 2000. The current 

population (2012) is less than 50. Denniston the town served no other purpose than to 

support the operation of numerous coal mines on the plateau. While there was 

significant industrialisation across the plateau, Denniston is best known for the Denniston 

Incline – once described as the eighth wonder of the industrial world[111].
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The Incline actually consisted of two inclines. The first incline descended abruptly from the 

edge of Denniston plummeting towards the ‘middle brake’ area. At this point, coal 

wagons were decoupled from the ropes and loaded onto the lower incline for a slightly 

less steep descent to Conn’s Creek. At Conn’s Creek the coal was transported via 

railway to Westport. The incline was approximately 1.7km in length and fell 510 

metres. At times the gradient was 1:1.25. It was ‘powered’ by gravity with descending, 

full coal wagons pulling empty wagons back up the incline. The Incline consisted of a 

single rail track for most of its length but had several passing zones where downward 

and upward wagons would pass each other.

A major reason so many people decided to live in Denniston despite the isolation, 

rugged landscape, and inhospitable weather, was that the Incline (for many years) was 

the only way on and off the plateau[111]. Only when a new access road opened in 

1902 did the residents begin to move to nearby Waimangaroa. The road was widened 

and the first motorised vehicle came to Denniston in 1915. Subsequently, a 33 seat bus 

made the daily trip from Waimangaroa to Denniston and many of the permanent 

residents moved away.

Many people lived and died in Denniston. Life was incredibly difficult, and working 

conditions were exhausting and perilous[111]. An often mentioned fact was that the 

ground Denniston was built on was solid rock, so the dead could not be buried near 

their families. Instead, the coffins were loaded onto the coal wagons and were ferried 

down to the cemetery at Waimangaroa. Part of the challenge of the Denniston 

application project was communicating this hardship, sense of isolation, and the stories 

of the people that once lived there.

Figure 9.01. An aerial view 
of the Breakhead (A), the 
Denniston Incline (B), and 
Conn’s Creek shown at the 
bottom (C).

A

B
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▶ 9.1.1 THE DEPARTMENT OF CONSERVATION INTERPRETATIVE TOUR

The Department of Conservation began restoring the Denniston site as early as 

1997[112]. In 2007 work began on a complete redesign and implementation of an 

interpretive trail highlighting the important features of the plateau. This included: 

enhancing visitor facilities (ongoing), relaying parts of the railway near the brakehead, 

stabilising the Banbury arches, restoring the historic fan house, and vegetation control on 

the Incline[112]. The incline itself is considered too unstable to walk or climb but a 

significant amount of time and money was spent restoring the site of the brakehead (at 

the top of the Incline). This work was carried out by volunteers and Department of 

Conservation staff and was often carried out in difficult weather conditions:

“Hot food was available at all times and workers had to seek shelter regularly as 

the weather was unpredictable at the altitude of  over 2000 feet. The team 

endured torrential rain, gale force winds, snow blizzards and ankle deep mud to 

finally complete the job in two 4-day stages.” [103]

Once basic restoration of key points on the plateau was complete work started on 

creating a 17 point interpretive trail over the Denniston plateau. The points, or ‘stops’, 

corresponded to important places or events in the history of Denniston and its inhabitants. 

▶ 9.1.2 THE DENNISTON ROSE BOOKS

A key ingredient of the Denniston guided tour was The Denniston Rose and Heart of 

Coal books written by Jenny Pattrick. These books were fictional accounts of life for 

Denniston residents. The Department of Conservation area staff, in particular Penny 

McIntosh (Westport office) and Jackie Breen (Hokitika office) were instrumental in 

producing a supplemental guide to the Denniston tour. This guide expanded on the 

information available on the interpretive panels by giving extracts from Jenny Pattrick's 

Figure 9.02. A view of the Brakehead 
before (top) and after (bottom) 
restoration. Source, Department of 
Conservation website [103].
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books. Although the Denniston Rose and Heart of Coal books were fiction, they were 

based on what life in Denniston would have been like and mentioned, by name, many 

of the actual places in Denniston.

▶ 9.1.3 THE DENNISTON MINE EXPERIENCE (COMMERCIAL TOUR OF THE BANBURY MINE)

In addition to developing the 17 point self-guided walk around Denniston and the 

plateau, the Department of Conservation spent considerable of time and money creating 

a tour of the Banbury mine. The tour includes a short trip by locomotive along restored 

rail tracks to the entrance of the mine and then a winched ride into the mine itself. Parts 

of the mine were made safe using modern strengthening techniques and the mine shaft 

was heightened to allow people to walk comfortably (the original mine workers had to 

work hunched during their entire time in the mine).

The tour includes a large multimedia component with sounds throughout the mine 

triggered by motion sensors, and a small ‘amphitheater’ area where tour participants sit 

down and watch a dramatisation of a trapped miner’s story projected into a translucent 

screen. Once developed, the Department of Conservation granted a concession to run 

the tour to the private sector, but the Department of Conservation themselves must be 

credited for developing the tour to the point where it was a viable commercial venture.

▶ 9.2 THE INTERACTIVE IPHONE APPLICATION

In late 2010, representatives of the Westport Department of Conservation area office 

expressed a desire to create an interactive iPhone application that related to the 

Denniston site experience. Although there were no specific ideas of what the application 
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would do, a large amount of material was made available including oral histories, 

images, video clips, and newspaper articles. An extensive amount of work had been 

done by Penny McIntosh and Jackie Breen to create the Denniston experience – a 17 

point guided walk of the Denniston plateau. Much of the material they uncovered was 

available for use in the iPhone application.

The project brief contained the following guiding principles:

(1) The application needs to extend the experience for the user. A basic assumption 

was that most users would not have access to an iOS device. Therefore, the tour 

experience could not reply on visitors having a device. The application must 

augment the user experience, but must not be essential to engaging with the site.

(2) The application needs to be unobtrusive. The experience of exploring the 

Denniston area must not be diminished by an application that requires constant 

attention, or is constantly on the user's mind. Notifications should be kept to a 

minimum, and context aware information should be provided at appropriate 

times and places. In this way, the application should not be driving the 

interactions but should be subservient to the user, providing information when 

needed.

(3) The application needs to be extremely easy to use. While all iOS applications 

should be easy to use, the proposed Denniston application relied on a simple, 

consistent, easy to navigate interface. No specific learning should be needed to 

use the application, and wherever possible, standard user interface items should 

be used and conventions followed.

(4) Use of location. The application must make use of location services to orient the 

user within the tour area. Tour stops would be geotagged and a user's location 

would need to be shown in relation to these locations. Thus, the application 

needed, at the very least, to locate the user within the tour map and give them 
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some sense of how to navigate between points on the map. The 

application needs to run on as many devices as possible so it needed to 

add value even on devices with no GPS like the iPod touch.

(5) ‘Spirit’ of the place. Wherever possible, as long as points #2 and #3 

were adhered to, the application needed to be themed in a style that 

was sympathetic to the area and it's historical context. The application 

style needed to reflect the historical nature of the site, the sense of a ghost 

town, or of a place that is almost unrecognisable from its recent past.

(6) The application must operate in offline mode. All content must be 

contained in the application and the application must not rely on having 

a cellular or WiFi connection. This was partially because cellular 

connectivity was patchy on the plateau, but primarily because overseas 

visitors would attract heavy data roaming charges and might hesitate 

before downloading and using the application.

A survey of available material was made, initial sketches were drawn, and a 

storyboard was developed by the author and Mick Abbott (see appendix D) and 

was sent to the Department of Conservation office in Westport for feedback. The 

feedback on the storyboard was positive and work began on an initial prototype. 

Digital prototypes were developed directly using the Xcode development tools, 

and frequent refinements were made while design and coding took place.

During this phase the storyboarding tools in Xcode allowed fast concept 

development and testing. Development time was saved by prototyping features, 

evaluating their effectiveness and either discarding them or developing them 

further.
Figure 9.03. A series of 
stops on the Department 
of Conservation’s 
interpretative tour of 
Denniston.
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▶ 9.2.1 DEVELOPING A STANDALONE MAP ENGINE – A TEST OF THE DESIGNER AS 
PROGRAMMER

While designing the interface for the Denniston application it was immediately obvious 

that an interactive, fully functional map would be extremely important to the user. The 

map would be the central navigation element and needed to plot the locations of the 

stops on the tour, the user’s location (if GPS was present), and other important landmarks.

When designing iOS applications using maps, the iOS MapKit framework provides a 

very rich set of high level functions that allows developers to easily display, annotate, 

rotate, animate, and zoom maps. However, the MapKit framework relies on using 

Google Maps. The license agreement governing the use of embedded Google maps 

demands that maps are always displayed in an online fashion — meaning that the maps 

must be downloaded on demand and cannot be cached. One of the application’s 

requirements was that it must be standalone, requiring no data over the air (i.e over 

cellular or WiFi connections). This presents a problem as MapKit enables extremely quick 

development by performing most of the heavy lifting required to produce interactive 

maps. Other solutions do exist, for example, the open street maps system, but these 

provide street and terrain maps and would not be particularly useful on the Denniston 

Plateau. Instead, the Department of Conservation provided an extremely high quality 

aerial survey image that served as the basis of the map view.

While the author was sketching the interface, thoughts of how to implement the map in a 

professional way (through coding) without using MapKit did present themselves. As the 

interface was being drawn, questions such as ‘how am I going to do this?’ arose, as 

predicted by Mathis[86]. At this point it would have been very easy to take the simple 

(but flawed) approach and just include a large jpeg image and allow scrolling but not 

plot locations based on actual GPS location (as at the time this was perceived as being Figure 9.04. Page two from the 
Department of Conservation’s 
Denniston Rose brochure[104].
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6. The fire at the Bins
When a fearsome fire broke out, the 
Scobies and their miner friends fought to 
save the area.
‘A finger of fire … will bypass the Camp 
and drive around to threaten the Bins, 
where the great conglomeration of sheds 
and stacks of coal invite disaster. Already 
it is racing up through scrub, drawing 
a wide curve of leaping orange flame. 
‘To the Bins! To the Bins!’ shouts Josiah. 
Saving the Camp is not their battle … 
Their preparations seem pitiful in the 
face of the crackling flames that are now 
creeping onto the plateau, but the miners 
stand fast, solid as fenceposts, waiting to 
see where the fire will strike.’  
 Denniston Rose, ‘Charring and scarring’

Keep walking away from the sea. 
You will come to the entrance to 
the Denniston Mine Experience. 
Ahead you can see the entrance to 
Banbury Mine. This is a good time 
to take the ride into the mine. 

7. The accident in Banbury 
Mine
Frank and Samuel Scobie were trapped in  
Banbury Mine as the top-coal came down. 
‘Frank and Peter hear the coal shift. ‘Bloody 
hell, it’s coming down,’ shouts Peter, 
‘Where’s that brother of yours?’ But Frank is 
already running down the shaft and through 
the brattice. As he reaches the junction, the 
top-coal comes down with a roar. The black 
tide rolls towards him across the floor. His 
feet are trapped. Frank knows he must stay 
upright but he is desperate for Samuel. 
‘Sam! Sam!’ he shouts above the roar of the 
coal all around him. He is in total darkness.’ 
 Denniston Rose, The Miners’ Curse

Banbury Mine.  
Photo: Fell-Smith Collection.

9. Hanratty’s Guest House 
in Dickson Street 
Hanratty’s Guest House was in this area 
above the Bins, as was Rusty McGill’s 
barber shop and Inch Donaldson’s drapery. 
‘Behind the bar Tom Hanratty presides, both 
hands spread on the polished wood, ready 
with opinions and advice … The bar — no 
bigger than two decent-sized rooms — is 
crammed with men … Mostly these are not 
miners, but above-ground workers. The men 
who spend their evenings in Tom Hanratty’s 
saloon work at the Bins, filling the wagons, 
or maintaining the miles of railway tracks 
that carry the coal.’ 
 Heart of Coal, ‘Backing for a Stud Service’

8. The strike 
Josiah Scobie incited the miners to strike 
inside this mine. You can hear his words 
inside the mine. 
John Lomas was the real-life leader of the strike, 
and became the inaugural president of Denniston’s 
first coalmining union. 

Above the Bins area and to the right is 
where Denniston township was. The 
next few stops are in this area. You 
can walk up or go back to your car 
and drive up. (You will need the car 
soon to drive to Burnett’s Face.)

Dickson Street crossed Boswell 
Street, (where people are pictured 
standing). The Volunteer Hall was 
down Dickson to the right.

Hanratty's corner of Dickson St. 
Photo: Coaltown Museum.

Strikers outside Ironbridge Mine. 
Photo: Coaltown Museum.

10. Concerts at the 
Volunteer Hall 
Rose and Brennan sang here as children. 
Later, Brennan played here along with the 
champion Denniston Brass Band.
‘[Brennan] brings cornet to lips and the 
silver notes slide, supple as a silk ribbon 
through the quiet air. Here is magic! Oh, 
this visiting Scobie is good! Bandmaster 
Cooper sits forward. He wants the 
lad. Could he be persuaded to return? 
Brennan’s last item is that beautiful love 
song The Rose of Tralee, and there she 
is, the Denniston Rose, standing alone at 
the back of the hall, motionless for once, 
listening to him.’ 
 Heart of Coal, ‘A Public Proposal’ 

11. Rose’s Schools
As a young woman, Rose taught first at 
Burnett’s Face School (see 11) and here, at 
Denniston School. As a child she went to 
school down at the Camp (see 5). 
‘[Rose and Janet] were thick as thieves, 
both teachers at the school. The way the 
mining children progressed in leaps and 
bounds under these two had given the 
whole community a boost. This year, in 
a competition organised by Rose, the 
Burnett’s Face pupils wiped the floor 
with their rivals  at Denniston in spelling, 
arithmetic and even rivers of New Zealand. 
History and Football were another matter.’ 
 Heart of Coal, ‘A Rose of Many Hues’

The next five stops are in the 
Burnett’s Face area. Drive 
over the plateau towards the 
hills. As you head down into 
the valley, look for the sign to 
where the old Burnett’s Face 
School was. 

Drive down into the valley 
and park in the car park. This 
was the junction where the 
rope-roads from Ironbridge 
Mine and Coalbrookdale Mine 
joined to carry on through 
Banbury mine to the Bins.

Denniston School photograph 
circa 1900s. Photo: B. Stephens.

12. Where the Scobies 
lived: Burnett’s Face
The Scobies built their house on the other 
side of the stream and rope-road, backing 
onto Mount William. Where you’ve parked 
your car is where Brennan met Nolly when 
he returned from Christchurch, in Heart of 
Coal. Rose’s teacher, Henry Stringer, lived 
on the plateau, near the Friends of the Hill 
Museum.

Burnett’s Face.  
Photo: Coaltown Museum.

13. Ironbridge Mine
The slip that nearly killed Rose happened 
on the slopes above the gorge, and above 
Ironbridge Mine.
‘A section of cleared hillside … shocked 
by the underground cave-in, separates 
from its parent rock with a crack … Miners, 
eating Sunday dinner inside their homes 
at Burnett’s Face, set down their knives 
and forks and walk to their doors, puzzled 
… [Some] are in time to see a whole jutting 
landmark sheer away and slide, slowly at first, 
and then with increasing noise and velocity, 
down past the dark entrance to Ironbridge, 
towards the gorge below. 
 Heart of Coal, ‘Letting Go’

Walk back along the track into the valley. The rope-
road followed the valley floor.

14. Rose at Burnett’s Face
As a child, Rose once visited the settlement 
at Burnett’s Face. Then it was full of houses, 
a library, pubs and a chapel. The Scobie 
family drove her away as they came out of 
the chapel.
‘The boys don’t move. Their stillness is 
more terrifying than anything else they 
could do, for Rose is used to shouted taunts. 
She looks wide-eyed from boy to boy … 
They are as daunting as a coalface in their 
shiny black suits … Rose’s cheeks are bright 
red. Great tears stand in her eyes … Like a 
cornered rabbit, she faces the Scobies until 
Brennan, shaking and tearful himself, takes 
her arm. ‘She is Rose of Tralee,’ he says.  
 Denniston Rose, ‘Playmate and Pariah’

As you walk along the Burnett’s Face valley, look 
for the track on the right, which follows the ‘new’ 
rope-road. 

15. The new rope-road
In Heart of Coal, Brennan surveys the new 
rope-road, which would take the coal boxes 
above ground to the Bins, instead of through 
Banbury Mine.
‘There goes Rose, the school day over, 
striding out … to see how Brennan is doing 
with the new rope-road … Her arms are 
circling wildly, illustrating some theory 
he can’t possibly follow at such a distance. 
Brennan straightens his levelling tool. He is 
supervising the actual laying of the railway 
lines now, up to his ankles in mud. Between 
him and his wife is a minefield of wooden 
sleepers, iron pins and shingle heaps.’ 
 Heart of Coal, ‘A Rose of Many Hues’

There are two more stops, but before you drive back 
up the way you came, you might enjoy a walk further 
into the valley. You’ll see entrances to mines and the 
remains of the great fan that ventilated them.

When you’re ready to continue, drive back over the 
plateau to the top of Denniston Road, which opened 
in June 1902 on the same day that the end of the 
Boer War was announced.

Denniston 
Power House 
and rope-road. 
Photo: Friends 
of the Hill.

16. Isolation ends 
‘That morning the mine manager rode 
up the six and a half winding miles in a 
smart new trap. Henry Stringer brought the 
schoolchildren to meet him at Hudson’s 
Dam … They stood there, Rose among them, 
looking over the edge, down the winding 
snake-bends, ready to cheer the first vehicle 
(other than a coal wagon on the Incline) to 
reach Denniston. … Wheeled transport all 
the way from Westport! What other miracles 
will this new century deliver?’
 Heart of Coal, ‘An End to Isolation’

Now drive down the hill, turn north onto Highway 
67 and drive for about a kilometre. Turn left over the 
railway line and follow Newcastle Road back along 
the other side of the railway line. Take the first right 
into Sunderland Road and drive towards the sea. 
(Sunderland Road becomes Pottingers Road). 

Close to the sea, on the left-hand side of the road, 
is the old Waimangaroa Graveyard. Look up to see 
the top of the Incline where this journey began. Many 
Denniston graves face up to the Hill.

The ‘New Track’, taken 
a little later than Rose’s 
time. Photo: Friends of 
the Hill.

‘The houses of Burnett’s Face, every 
chimney pluming, huddle together as if for 
warmth. They are built higgledy-piggledy, 
no discernable plan or pattern, on either 
side of the rope-road … Nolly draws up at 
the railway yard where lines snake in all 
directions. He waves to Ned Farmer and 
Johnny Mitchell, who were at school last 
year and now, at fourteen years old, are 
clippies, out in all weather, blowing on their 
fingers and stamping their feet, waiting for 
the next box to come down.’
 Heart of Coal, ‘Fresh beginnings’

Walk down the rough road away from Burnett’s Face. 
Across the valley, towards Waimangaroa Gorge, was 
Ironbridge Mine.

Burnett’s Face Library and rope-road. 
Photo: Coaltown Museum.

Entrance to Ironbridge Mine. Photo: Fell-Smith Collection.
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relatively difficult). However, the rule (see figure 8.02) was adhered to and all issues of 

implementation were deferred until the prototyping stage.

When it was time to produce the first prototype, significant time was spent producing 

generic classes (programming code) to replicate much of the functionality of MapKit 

including panning, zooming, scaling, annotating, and locating objects using latitude and 

longitude coordinates. In reality, the problem was not as difficult as first anticipated. 

Some issues in accurately plotting the location of objects were encountered but they were 

dealt with during the first production phase.

In fact, the custom classes developed by the author proved to be extremely 

advantageous as the second iteration of the application made use of these classes to 

create annotated images and the interactive ‘deaths map’ view.

▶ 9.2.2 THE FIELD TEST

In mid March 2012 the author flew to Westport for presentation and testing of the first 

prototype followed by three days of workshops with Department of Conservation staff.

The trip to Westport allowed for the testing of location services functionality and an in situ 

test of how well the application guided users through the space. The working prototype 

was presented to the Department of Conservation staff for feedback and was then 

installed on a variety of devices for testing on site by five different users. The author 

followed the users around the site, making observations about when and how the 

application was being used. On the whole, the application was extremely well received 

and required only minor revisions.

Figure 9.05. One of the 
panels on the 17 point 
Denniston Plateau tour.
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Having an almost fully functional prototype within three weeks of the concept first being 

developed meant the field testing had much more value. Because it was so functional, 

almost every aspect of the application's functionality was tested and validated. This was 

accomplished with the relatively small investment of three weeks development.

Following the on site testing a Joint Application Design session (see literature review) was 

used to identify problems and propose solutions. The issues, identified by the author’s 

observations and the Department of Conservation staff were:

(1) While the basic GPS functionality worked well, there seemed to be a level of 

confusion when swapping between the Trail stops view and the Trail map view. 

Users perceived that when viewing information on a particular trail stop in the list 

view, that stop should then be highlighted on the map. Solution: This revealed a 

fairly fundamental issue with the organisation of the application's functions. Due to 

time limitations, this was not addressed in the application that was released, but a 

solution has been proposed and will likely make it's way into a future version.

(2) The quick facts view was found to be “a little boring" (as described by some 

Department of Conservation staff). Solution: Simple cutout figures from some of the 

historical black and white photographs were used to present a personal face to the 

quick facts being shown. By adopting a paged interface that the user swiped 

through, the problem of a screen full of text was avoided. The individual fact 

screens were designed to convey the notion of ‘memories’ from the past.

This new interface helped avoid the perception that the facts screen was text heavy 

by spreading the burden of reading across a series of screens of content rather than 

one full screen. Frequent use of a simple colour palette, often just black and white, 

helped reinforce the idea that users were using an application that dealt with the 

past, memories, and ‘ghosts’ of a bygone era (see figure 9.07).
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(3) Issues were identified with spatial closeness of points on the map, and some 

basic mistakes with the location of some features were uncovered. Solution: The 

maximum scale factor on the map was increased which allowed users to zoom 

in to a greater detail, moving the pins further apart (see figure 9.08).

(4) A new method for indicating where the user is and where the user needs to go 

to reach the next point (see point one above) was requested. Solution: The map 

annotations were modified to include a stop number and were coloured to 

indicate the stop users were at, the stop they were heading towards, and any 

unvisited stops (see figure 9.08).

(5) A method for giving directions to the next point was proposed. Map overlaps 

were suggested as a solution, but given that these would need to be 

implemented manually (no MapKit), time dictated these would not make it into 

the release version. Solution: A directions button was added to the map and list 

views. By touching the directions button a new view would be displayed giving 

simple text based instructions for getting to the next stop. Warning messages, for 

example ‘be aware of coal trucks’, were displayed on this view (see figure 

9.08).

(6) Interactive photos (part of the slideshow) were suggested. These interactive 

photos would need markers indicating significant features. Solution: Interactive 

photos were implemented by modifying the existing generic classes for handling 

scrollable maps. Simple pin annotations were used to indicate points of interest. 

An example of this was the aerial photo of Ironbridge Mine where ten points of 

interest, including the user’s current location, were indicated by pins that could 

be touched for more detailed information (see figure 9.10).

(7) A new view (the deaths map) was proposed where users could see where 

Denniston workers and inhabitants died, and how they died. Initially a list of 

deaths was proposed but the author suggested a more interactive method, and 
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the ‘deaths map’ came out of a short brainstorming session. Solution: The 

generic map view classes were once again modified to produce the ‘deaths 

map’ (see figure 9.10 and 9.11).

(8) The introduction screen seemed quite isolated and didn’t really allow the user to 

start using the guide immediately – the user had to search for the entry point to 

the interactive tour. Solution: This issue was addressed by redesigning the start 

screen and the simple addition of a ‘start tour’ button that moved the user to the 

map view and displayed directions for getting to the first point on the map (see 

figure 9.06).

(9) The media player (for audio) needed to have caption text displayed on it and the 

play and pause buttons were too small and not obvious. Solution: The media 

player controller was completely redesigned (see figure 9.09).

Within the JAD session some of these solutions were prototyped, demonstrated, and 

improved. The designer proposed the ‘deaths map’ view as an alternative to the 

conventional display of deaths via a text table. Knowing that only two weeks remained 

before the application needed to be finished, the designer was able to use his 

programming knowledge to determine that the deaths map was achievable in the time 

remaining.

During the three day workshop several improvements were suggested by the author (for 

example, map overlays). However, these were dismissed as impractical given the time 

available. On the surface this may appear as an example of how the programmer has 

overridden the designer. However, an alternative explanation is that the knowledge of 

the programmer has informed the designer that this is not possible given the time 

available. This is actually a positive example of the programmer contributing to the 

success of the project by not over-promising functionality and knowing when something 

was possible to deliver within a given timeframe.

Figure 9.06. The redesigned home screen. 
This is the view first seen when the 
application launches. The Start Tour button 
explicitly states ‘Click here to start the tour’.
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Figure 9.07: The old facts view (left)  
and the new, redesigned facts view 
(two examples, right).
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Figure 9.08: Map view and 
directions view from the final 
application.

(left)

Main trail map for the application. 
Points are shown using trail stop 
numbers and are colour coded 
depending on where the user is 
and where they need to go (green 
shows destination, red shows 
current location). The directions 
button at the top of screen toggles 
directions on or off.

(right)

Directions view shown. These 
directions are shown in response to 
the directions button being touched, 
or the ‘next stop’ button being 
touched in the details view screen. 
By adding stop numbers, directions, 
and ‘next stop’ buttons the user 
was presented with a more obvious 
interface for navigating between 
points on the tour.
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Figure 9.09: Details view (viewed once a trail 
stop is selected on the map or list view). Old 
on left, updated on right.

(left)

The old details view showing 
the old media player and 
details buttons. Note the 
position of the main tab bar 
icons (moved from the 
bottom of the screen to the 
top) has already been 
changed in response to 
suggestions made during the 
JAD session in Westport.

(right)

The new details view. The next 
stop button was added to allow 
an easy way for the users to 
get directions to the next point 
on the tour. The media player 
was also redesigned to make 
the play button more prominent 
and easy to toggle. In addition, 
the player indicates (via title and 
subtitle) what it is playing. A 
simple touch toggles the 
display of the media player.
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Figure 9.10: Enhanced annotations in the second 
iteration of the Denniston application.

Simple photo annotations used at the Ironbridge 
Mine stop. Points of interest are shown on the map 
using pins. The user’s current location is shown in 
blue, the major point of interest is shown in green.

Simple photo annotation showing how images can 
show more information than just a simple title.

The ‘Deaths map’ showing the clusters of deaths on 
the Denniston plateau.
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Figure 9.11: Further enhancements 
made in the third iteration of the 
Denniston application.

(left)

The new eyewitness text 
view. The old white text on 
black background was 
replaced by a more 
appealing newspaper view.

(right)

The ‘deaths map’ view was 
further enhanced to add the 

age of the person at the time 
of their death. Death markers 

were also changed in 
appearance once they had 
been viewed (turned black) 

and were moved to the 
bottom of the stacking order 

so other, unveiled markers 
could be seen and activated.
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▶ 9.3 ANALYSIS OF THE DENNISTON APPLICATION

The Denniston application can be judged to be a success. It was extremely well received 

by Department of Conservation staff and exceeded the requirements of the design brief. 

On a TVNZ Close Up programme story[105] the application was showcased and was 

acclaimed for the innovative way it augmented the “Denniston experience”. The success 

or failure of the application will be measured over time as it is downloaded and either 

used, or discarded. It is intended that the user feedback section of the iTunes Application 

Store will be monitored for positive and negative comments.

 
ENGAGEMENT WITH THE ENVIRONMENT

The nature of the Denniston application means that it naturally encourages interaction 

with the user’s immediate environment. The application is designed to augment an 

existing system of interpretive panels and to map information to existing locations.

 
USER EXPERIENCE

The application certainly provided a consistent user interface and required very little 

learning. The application proved easy to use and this was witnessed first hand as the 

author followed five users around the Denniston site as they used the application on a 

variety of devices.

As previously discussed, user experience is enhanced by a truly immersive interface but 

this level of immersion was cautioned against by the project’s guiding principles. 

Wherever possible, interactive elements were used to create more interesting displays of Figure 9.12: Feature analysis of 
the Denniston application.
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basic information. Examples of this include the ‘quick facts’ view, the ‘annotated photo’ 

views in the slideshow section, and the ‘deaths map’ view. These were quite basic 

interactions by iOS application standards but were a middle ground position – neither 

too distracting, nor too static. This was deliberate as the application was required to 

augment the visitor’s experience of Denniston (the place), not replace it. Many 

possibilities for enhancement to the user experience were considered (see location 

lervices below) but it was decided to keep the initial version of the application very 

simple and clean.

 
LOCATION SERVICES

The application uses location services to determine the user’s location on a custom map. 

Originally it was proposed that the application alert the user to their proximity to stops on 

the tour but it was decided that the physical trails stops themselves would be the triggers 

for accessing the supplemental material the application contained. The concern was that 

the application would drive the visitor’s navigation, and not vice versa. 

Three further location services enhancements are suggested:

(1) Augmented reality characters triggered by region enter and exit events. This 

would use location services to check the user’s location and trigger specific 

interactions when predefined geographic boundaries have been crossed.

(2) Additional annotations on the map that supplement the main stops. These would 

have a different appearance to the main trail stop annotations and could 

possibly appear and disappear as the user approaches or leaves an area.

(3) ‘Ghost’ photographs. When users took photos within the application, GPS 

location and compass bearing would determine whether a black and white 
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‘ghost’ character would be inserted into the photo. The user would not necessarily 

know the character had been added until after the photo was taken.

 
SOCIAL NETWORKING

The social networking component of the Denniston application is negligible. Proposals 

were suggested at the early concept generation phase, but given the time available they 

were discarded as not being of core importance to the application. Suggested social 

networking components included:

(1) User generated annotated or captioned photos. Photos would be geotagged, 

captioned, and emailed to friends and family in the user’s address book.

(2) Before and after photos. At predefined locations on the map, a user would be 

able to take a photograph. The application would then use compass bearing 

and location to match the taken photograph with a historical image. The images 

would then be placed side by side or merged into a single, geotagged and 

captioned photo. This would then be sent via email, Twitter, or Facebook.

(3) Integration with Twitter and Facebook to allow direct posts from within the 

application.

(4) User annotation of the map. Users would be able to add (and importantly, share) 

their own locations on the map with comments and photos. For example, the 

map could be populated with photographs taken by multiple users at different 

times. Users of the application who had not visited Denniston (or indeed virtual 

visitors who may not be able to visit Denniston) could get more of a sense of the 

place from the user contributed images. Obviously when any user contributed 
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content is involved issues of storage, curation, arbitration, and removal of 

objectionable material need to be considered.

▶ 9.4 EXTENDING THE APPLICATION

In many ways, the application developed for the Department of Conservation completely 

answered the brief and they were extremely happy with it. It certainly was easy to use, 

provided information and material that was not available on the existing interpretive 

elements, and was very unobtrusive in the user's hands. However, it could also be 

described as being slightly unambitious in terms of creating an immersive and engaging 

environment. At first glance the terms immersive and engaging may be viewed as being 

incompatible with lightweight, easy to use, and unobtrusive, but this is not necessarily 

true. For example, simple prompts based on user location could have been user to trigger 

small events such as ambient sounds or voices.

In some ways, these elements could be built into a more ‘scavenger hunt’ application that 

could be tailored more to school groups. Some staff at the Westport Department of 

Conservation office have expressed their desire to bring school groups from the West 

Coast and Christchurch to Denniston, and a more explorative, less explicit series of 

interactions might be appropriate for this user group.

Many relics of Denniston lie scattered around the site. These items are not signposted or 

explained. The application could be extended to provide a ‘what's here’ function that 

provides information on, for instance, the fireplace by the side of the trail. Alternatively, 

the users themselves could annotate the map and contribute their sightings back to a 

central database for sharing with other users.
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Augmented reality could have been used to superimpose animated 

characters presenting facts or short passages of oral histories. 

Location services could be used to trigger these events in specific 

areas. A system similar to that used in the groundbreaking 

immersive game Myst (see figure 9.13) could be used to project 

character animations into the real world view seen through the 

camera.

Historical images could be projected onto the camera view using 

augmented reality methods to give the user an idea of what the 

town of Denniston looked like in ‘its prime’. The key would be to 

alert the user to these possibilities in a discrete, unobtrusive way. If 

the user missed these prompts, or chose not to respond, there should 

not be a critical gap in their experience.

Extensions were made to the slideshow images to allow simple 

annotations and this could be extended to allow region annotations, 

or animated annotations (for example, showing the areas of 

population over time, or the number of deaths by area over time).

The ‘deaths map’ view was well received but there are a few 

problems when multiple deaths are located at the same point. The 

application adds a random distance to each point so they do not sit 

right on each other, but a more sophisticated way of viewing 

multiple deaths at the same point would be useful. This was 

addressed in a further iteration (released May 2012) where death 

markers that had been viewed had their colour changed and were 

moved to the bottom of the stacking order, allowing covered 

markers to become visible. 

It is actually 2 inclines, the 
top one being steepest 
with a grade of 1 to 1.25 
the lower one a grade of 1 
to 1.69. The wagons 
reached speeds up to 
80kms

Figure 9.13: (top) A mockup of how augmented reality 
kits might be used to make the Denniston application 
more compelling. Although a speech bubble is shown in 
the mockup, a simple masked video (black and white) 
would be much more effective.

(bottom) A screenshot from the Myst iPhone application.
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▶ 9.4.1 THE ROLE OF RAPID PROTOTYPING

Development of the Denniston application involved the use of some IDEO methods 

validated in this study’s three experiments. Chief amongst these methods was rapid 

prototyping. By developing the prototype to near completion, the field test in Westport 

identified important usability issues and enhancement requests. 

Rapid prototyping, rapid application development, and Joint Application Design (JAD) 

were used to develop a professional iPhone application in a very short period of time.

▶ 9.5 CONCLUDING REMARKS

The Denniston application was developed using knowledge gained from this study’s 

experiments. It is a fully complete application published to the iTunes Application Store. 

The application was uploaded to the iTunes Application Store in late March. Since that 

time it has been downloaded over 100 times. Ultimately, it’s success will be measured 

by how many times it is downloaded and used.

As shown by the Denniston application, New Zealand's National Parks provide 

boundless opportunities for smartphone application developers. To date, there are 

relatively few custom designed applications and those that do exist seem to be basic 

‘brochureware’ that simply seek to duplicate existing web or print based information. By 

carefully considering the user and the activities they engage in, new opportunities for 

exploration, interaction, and education may be created.
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These opportunities are even more important to explore in light of the results of a recent 

Ericsson survey[106]:

(1) The proportion of New Zealanders using smartphones will increase from 30% to 

50% over the next six months.

(2) The proportion of New Zealanders using smartphones may increase to 95% 

within three years.

(3) Only 7% of New Zealanders currently own tablet devices, but this is expected to 

grow to 20% within six months.

Given these trends, the development of innovative solutions for National Park visitors 

should be made a priority.
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Title page image:

Lake Horizon, Dusky track, Fiordland 
National Park.
Source, author.
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▶ DOC POSTCARDS 

Application Definition Statement

An easy to use application that allows visitors to New Zealand to share 
annotated electronic postcards with their friends and family.

Users 

Any visitor to the Department of Conservation estate, but most probably 
an international visitor.

Tasks/verbs 

Choose a photo, add a message, choose recipient(s).

Geotag, generate map with location shown.

Send

 

Details

This application will allow users to create electronic postcards from a 
base set of Department of Conservation photographs showcasing New 
Zealand National Parks. The user can type a message, choose font, 
colour, size etc. The chosen image (from library, or taken with the 
camera) should be resizable and cropable. The app will automatically 
generate a map of New Zealand with the image location shown.
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Single or multiple recipients can be 
chosen and the postcard could be 
delivered via MMS, email, or web 
referral.
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▶ SUMMER PROGRAMME 

Application Definition Statement

An application that provides up to date and location-relevant 
information on DOC’s summer events.

Users 

Visitors to New Zealand Department of Conservation areas, particularly 
those with children who may be interested in family events.

Tasks/verbs 

Browse by location and by date.

View details.

Ask questions about events.

Details

This is a simple, single-purpose application that provides users with 
information on DOC’s summer programme activities.

A remote database collects events from all around the country to 
summer visitors can coordinate their travel dates around relevant 
activities.
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▶ DOC FEEDBACK 

Application Definition Statement

An easy to use, informative application that allows users to keep 
track of actual Kiwi involved in the Department of Conservation kiwi 
tracking and breeding programme.

Users 

Anybody using Department of Conservation facilities.

Tasks/verbs 

Rate.

Give feedback.

Find high rated activities/places.

Details

This application is based on the web version of the Department of 
Conservation feedback portal. Users could give feedback on 
facilities they may have used, or request facilities that do not yet 
exist.
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▶ THE TOP TEN 

Application Definition Statement

An application that promotes New Zealand Department of Conservation 
estate activities/locations through favourites lists compiled by prominent 
New Zealanders.

Users 

Anybody interested in finding special places in New Zealand.

Tasks/verbs 

Browse, Select a list profile, Add to favourites.

User contributed lists – browse and add to.

Details

This application is designed to promote New Zealand’s attractions and 
destinations. The app would be bundled with pre-compiled lists of ‘top 10’ 
favourite places as rated by various NZ (or international) people. By 
choosing a wide range of contributors, a diverse range of lists wold be 
available.

For instance, Kennedy Warne could provide a list of 10 top places nobody 
knows about, whereas Robin Skinner could provide a list of top 10 
heritage areas.

ui / ue

en
ga

ge
ment

social loca

tio
n

The app would allow syncing with a 
remote database so new lists could 
be added as they were created. 
Users would have the opportunity to 
add ratings and comments and 
these would be shared with other 
users of the application.
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▶ ARTHUR’S PASS GUIDE 

Application Definition Statement

A comprehensive iPhone application that provides information on 
walking and other activities in Arthur’s Pass.

Users 

All visitors to Arthur’s Pass National Park.

Tasks/verbs 

Search/filter activities, check weather, explore.

View images, contribute images.

Details

This application is designed to provide visitors with all the information 
they need to find activities they may be interested in when visiting 
Arthur’s Pass National Park.

Weather in the area will include up to date forecasts for the area and 
will be used to determine if a walk should be attempted or not (i.e. 
does bad weather mean the activity should not be attempted).

A store section will provide users with a way to view material available 
for sale at the Arthur’s Pass visitor centre and could possibly allow 
online purchasing and shipping to 
friends/family.

The application may include 
supplemental information such as 
places to stay and where to eat as 
well as private company tourist 
activities.
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▶ NZ FAVOURITES 

Application Definition Statement

An easy to use application that allows visitors to NZ to find the favorite 
places of other visitors and to share their own favorite places.

Users 

Any visitor to new zealand, for urban and rural areas.

Tasks/verbs 

Search.

Alert [GPS].

Share.

Rate.

Collect favourites.

Details

Users receive alerts when an area of interest (as determined by their 
preferences) comes into range.
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Users can browse areas using a 
table view, and they can also create 
areas and submit them to the cloud 
based support app.

Support for geotagging and image/
movie uploads would be provided.

Network connection would not be 
needed for alerts (due to caching).
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▶ KIWI TRACKER 

Application Definition Statement

An interactive and educational game for school aged children 
to educate them about the Department of Conservation Kiwi 
tracking and breeding programme.

Users 

School aged children from around the world.

Tasks/verbs 

Play, learn, interact, enjoy.

Details

After a visit to Arthur’s Pass during a field trip in 2010, the 
process of tracking and monitoring Kiwi was observed.

This process could be simulated on mobile phones and 
tablets for children to learn about the tracking of kiwi.

By learning about the tracking of kiwi, users would learn about 
their habits, numbers, travel patterns.

Sound, image, and video could all be used to create a 
compelling ‘Kiwi Tracker’ experience.
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▶ NATURE HUNT 

Application Definition Statement

A geocaching type application that allows children to explore nature while 
learning.

Users 

Children visiting National Parks, or anywhere managed by Department of 
Conservation.

Tasks/verbs 

Treasure hunt, Geocaching, Foraging, Levels of hints/clues, Scores, sharing 
of scores.

Details

This application is inspired by the notion of a treasure hunt. The (relatively) 
new genre of geocaching applications also inspires this application.

Once a treasure hunt is selected, users must navigate through the hunt by 
finding a series of objects based on clues given by the application. Objects 
to locate could be trees, views of mountains, river beds, sounds, lichen on 
rocks, etc.
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Progressively more details clues could 
be given. Once the hunt is completed, 
the user is given the opportunity to 
take a geo-tagged photo and their 
score is logged and the hunt is added 
to the list of completed hunts.

The hunts could be shared via a web 
portal online, and the possibility exists 
for users to upload their own hunts for 
other users to download and 
complete.
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▶ PHOTOSHARE 

Application Definition Statement

A simple application that allows visitors to a specific National Park (of 
facility) to share photos they have taken with other visitors, or potential 
visitors.

Users 

Any domestic or international visitor.

Tasks/verbs 

Photograph & geotag.

Add comment, Share.

Curation, display a slideshow.

Details

This application allows users to take photos that are automatically 
geotagged. Users can upload (post) to a central server (once a network 
connection is available). These images are then pooled together and 

< Possible visitor centre display.
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curated for automatic display on, for 
instance, a large screen television in 
a visitor centre.

Other visitors could then see a 
slideshow, or an interactive map 
display with photos taken and 
shared by other visitors. This could 
be a way of displaying up to date 
images from an area, for instance a 
waterfall after heavy rain.
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▶ TE ARAROA TRAIL 

Application Definition Statement

An application to help users find sections of the National Walkway 
– Te Araroa. 

Users 

National and international visitors wanting to walk part or all of the 
national walkway.

Tasks/verbs 

Find sections, navigate to start/finish, find next/adjacent section.

Rate, annotate with photos, geotag.

Details

This application allows users to find sections of the Te Araroa 
national walkway. It allows users to see sections of the walkway 
in isolation and to view details on particular sections (for example, 
length, facilities, places to stay etc).

It also allows users to submit their own photos and ratings of the 
sections of the walkway.

News on the walkway would be posted to the ‘news’ section.
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▶ TRACKS 

Application Definition Statement

An easy to use app that allows users to quickly identify and locate tracks 
that they may be interested in walking, are able to complete, and have 
time for.

Users 

Anybody interested in walking/tramping in New Zealand.

Tasks/verbs 

Search/Filter tracks, Set preferences (fitness, scenery preference).

Find by location (distance from current location), Rate walks.

Keep collection of favourite walks.

Details

This application seeks to solve the fundamental problem of not knowing 
what walks are available in unfamiliar areas. When traveling away from 
home, a user can use the phone to display a map or list of walks nearby. 
By selecting a walk they can get further details on the walk including 
distance, level of difficulty, elevation gain, scenery type, and photos 
submitted by other users.
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The user should be able to set 
preferences including their level of 
fitness, their likes (for example, seeing 
endangered wildlife, waterfalls, alpine 
vegetation, or views), whether the walk 
is a loop or one way, and other 
characteristics. By supplying these 
preferences the user allows the app to 
prioritise (or rank more highly) tracks 
that match the user’s needs.
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▶ PLANT IDENTIFIER 

Application Definition Statement

A quick and easy to use application that allows users to easily identify NZ 
native plants and to receive information on the identified plant.

Users 

Any body wanting to know what plants they may be looking at, but 
particularly walkers in NZ National Parks.

Tasks/verbs 

Reference, Plant guide, Interactive quiz, Interactive identification.

Find by name or type, Image identification/comparison, Collect a set of 
favourites, Learning/education.

Details

The Plant identifier application seeks to arm a user with a reference guide for 
all NZ native plants. Simply porting a book to the phone is not enough 
however, and more engaging, interactive methods of identification would 
need to be researched to allow users to easily and quickly identify the plants 
they are unfamiliar with.
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A quick mode might ask the user a 
series of questions and will then 
present a number of potential 
matches. It would then be up to the 
user to make the final determination.

Similarly, an interactive id mode might 
allow the user to specify a number of 
characteristics. These characteristics 
would then narrow down a list of 
matches.
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▶ PARK GALLERY 

Application Definition Statement

An application that showcases New Zealand National Parks by sharing 
user contributed photos.

Users 

Anybody wishing to view images on areas they are thinking of visiting. 
Anybody wanting to contribute their own photos.

Tasks/verbs 

Slideshow, user contributed images, visitor centre display.

‘Near-me’ GPS location, geo-tagging of images.

Favourite photos.

Details

This application presents and displays images of New Zealand National 
Parks. The images could be provided by Department of Conservation or 
users/trampers/hikers etc.

The images would showcase NZ’s National Parks and could be hooked 
up to a interactive display unit in visitor centres to give visitor centre 
visitors a time accurate idea of what is happening/available in the park.
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Curation of the images would be 
required to avoid abuse or 
inappropriate use.
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▶ PEAKS IDENTIFIER 

Application Definition Statement
An augmented reality application that allows users to quickly identify any 
mountain they are looking at.

Users 
Hikers, trampers, day walkers in New Zealand.

Tasks/verbs 
Locate, view details, Identify, Live view, Uncluttered display/interface.

Details
While there are many augmented reality applications available, the peaks 
identifier is designed to perform a single task – identify mountains, hills, 
passes, and possibly other major geographical features. By using a live 
camera view the application would superimpose the location of major peaks 
on the camera display.
The interface and display would be minimal. Interface elements to determine 
the range of the display (how far the app looks for POIs [points of interest]) 
and display the bearing would be required.
Users would then touch the superimposed buttons to view detailed 
information on the POI.
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The application would rely very heavily 
on GPS and digital compass 
technologies. Accurate algorithms to 
calculate the correct positions of POIs 
would be required, as would an 
accurate database of NZ POIs. The later 
is available from the New Zealand 
Government under a public domain 
license.
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▶ MAORI MYTHOLOGY 

Application Definition Statement

An application that automatically displays rich material on Maori 
mythology based on a user’s location.

Users

Anybody (visitor or NZ citizen) wanting to know more about the 
Maori history of the places they visit in NZ.

Tasks/verbs 

Automatic display based on location, rich, multimedia experience.

Augmented reality, ‘Near-me’ GPS location.

Details

Once activated, this app would use gps/push notification technology 
to alert a user when they are approaching an area of interest. The 
user would then get the opportunity to view now or defer the display 
of Maori history and mythology.

A rich, culturally appropriate and accurate slideshow, movie, and/or 
image sequence would be displayed.
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Related information and sites 
might be shown on a map, 
and the user would be given 
the opportunity to save the 
show for viewing later or add it 
to their travel diary.
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▶ PACE TRACKER 

Application Definition Statement

An application designed to log and display characteristics of a user’s 
walking/tramping.

Users 

Day walkers and trampers in New Zealand.

Tasks/verbs 

Walking, tramping, climbing.

Log and display, Learn about user’s capabilities.

Details

This application is designed to allow a user to calibrate their own walking/
tramping speed against the Department of Conservation recommended 
times. There seems to be great variation in how accurate the official times 
are. The application would log a user’s average speed and would also track 
resting periods, climbing rates and descent rates.
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Thus, over time a profile would be 
developed that would allow the user 
to have a greater understanding how 
long a particular walk would take. 
This app could be combined with 
other apps (for example, apps that 
gave information on tracks), to give 
the user a more accurate idea of how 
long they would require to complete 
a walk/tramp.

The app would also show fitness/
speed progress over time by 
presenting a series of graphs and 
visualisations.
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▶ HISTORY BUFF 

Application Definition Statement

An application that displays location-relevant historical information on 
New Zealand rural and urban areas.

Users

Anybody (visitor or NZ citizen) wanting to know more about the history 
of the places they visit in NZ.

Tasks/verbs 

Automatic display based on location, rich, multimedia experience.

Augmented reality, ‘Near-me’ GPS location.

Details

Once activated, this app would use GPS and push notification 
technology to alert a user when they are approaching an area of 
interest. The user would then get the opportunity to view now or defer 
the display of historical content.
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▶ INTERPRETIVE TRAILS 

Application Definition Statement

An application to allow users to navigate through Department of 
Conservation interpretive trails using map views and encoded objects 
along the walk.

Users 

Visitors to Department of Conservation areas where interpretive walks 
are installed.

Tasks/verbs 

Navigate, Self-navigation, pre-configured walks.

Scan codes for additional information, audio information.

Details

The app could use QR codes that encode information. These codes 
could link to data on the phone and could be used to trigger video, 
audio, image, and/or text information based on the code that was 
scanned. GPS technology could provide rough, location based 
information but barcodes could be used to provide very fine-grained, 
context-sensitive information.

A user’s progress through the walk 
could be shown on an interactive map 
that could be as obscure or as literal as 
required.

Users could scan codes for 
instructions on how to navigate to the 
next waypoint, or just receive 
information.
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▶ DOC GREAT WALKS 

Application Definition Statement

An application to provide users with information (including availability) 
to trampers thinking of tramping a great walk. There would also be an 
option to book space in huts.

Users 

Any domestic or international tourist thinking of walking a great walk.

Tasks/verbs 

Inform, Wow the user, Map information, difficulty rating, Weather 
information, Hut/campsite availability, book (and pay for) places in 
huts/campsites, Checklist of what is required (for example, waterproof 
jacket, boots).

Details

A promotional application that ‘sells’ the great walks to visitors. 
Visitors would be able to easily see when space was available on the 
great walks. Using push notification they could also be alerted when 
space becomes available, or when, for instance, heavy rain warnings 
are issued.

Slideshows, movies, route 
descriptions, side-trips, hut, and 
pricing information could all be 
displayed simply and effectively.
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▶ POSSUM BASHER 

Application Definition Statement

A fun game for all users where the user learns about native species protection.

Users 

Anybody interesting in fun and quirky games, but possibly more targeted at 
younger people.

Tasks/verbs 

Trapping, Poisoning [?], Protecting, saving, Possums, Kiwi, Takahe.

Details

The exact details of the game are not defined, but the basic premise is that the 
user deploys and checks traps in various areas and revisits the spots where 
traps have been checked. Success and failure to correctly trap an area could 
be shown by an increase or reduction in the number of native birds hatched.

Sounds of birds and possums could be used to enhance the gaming 
experience.

This could take the form of a stand-alone (action) game, or it could have it’s 
logic located in the cloud so that users could dip into the app for brief periods 
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to set and check traps. If located in the 
cloud, users could collaborate with other 
users to make sure larger areas were 
protected.

Credits could be earned that would enable 
predator free fences to be constructed, or 
islands to be cleared.
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Title page image:

Tarn on Mt Memphis, Dusky track, 
Fiordland National Park.
Source, author.
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▶ KIWI TRACKER

Kiwi tracker. An application designed 
to be used by Department of 
Conservation staff to track and 
record data on kiwi. The application 
will present movement patterns, last 
known location, and likely location 
data to the user.

Once located, the application will 
allow recording of data including 
location, weight, and current image. 
Video/audio could also be recorded 
(see previous concepts on adopt a 
kiwi). This data can then be synced 
back to a cloud based service once 
the user has WiFi or 3G network 
coverage.

The application can use SkyTracker 
data (if available), or can operate on a 
standalone basis.
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▶ KIWI BUYS

An iPhone application that allows 
users to collect points when making 
regular purchases in a similar way in 
which the FlyBuys scheme currently 
works in New Zealand. However, 
instead of being able to buy airline 
tickets or other consumers goods, 
users could collect points to enable 
them to purchase, for instance, a 
possum trap, that would be supplied 
either to themselves or a community 
group activity involved in kiwi 
protection.

This is an example of an idea that 
may have great merit but requires 
significant effort and financial 
backing to implement successfully.
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▶ FOSTER A CHICK

This application works in 
conjunction with project 
NestEgg™ and allows users to 
adopt a kiwi chick once hatched.

Regular updates on the chick’s 
progress would be pushed out to 
the user. This information would 
include measurements (weight, 
beak length, etc.), and would 
include hi resolution photos, audio, 
and video. 

Graphs of the kiwi’s progress 
would be presented, and once 
released back into the wild, the 
kiwi’s movements and habits (if the 
kiwi is tracked) would also be 
presented. The key is to present 
fresh, relevant, and personalised 
information on a regular basis.
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▶ EGG MARKET

An iPhone application that is related 
to the ‘adopt a kiwi’ program 
proposed on a previous page). 
When kiwi eggs are transferred form 
the wild (under the Project 
NestEgg™ scheme), they are 
auctioned. A user would receive 
notification that a kiwi egg as 
available, and they would be invited 
to bid on the egg.

If they were successful (highest 
bidder), they (or a small group of 
users) would become the egg’s 
owner(s) and would have a stake in 
the kiwi’s future once hatched. 
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▶ DONATIONS

 KIWI EGG HUNT

 VOLUNTEER NETWORK

(left) A simple application that allows 
users to make spontaneous 
donations of various sizes and 
equates the donation to what that 
person will be giving up (for example, 
cup of coffee, burger, etc.).

(middle) An application that allows 
users to track down a hidden kiwi 
‘egg’. This application is inspired by 
idea of geocaching/treasure hunting 
and could be based around a specific 
time of the year, for example, Easter.

(right) an application that connects 
the diverse members of the kiwi 
programme volunteer network. The 
application tracks activities that need 
to be completed and available 
resources.
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▶ ADOPT A KIWI

Another ‘adopt a kiwi’ concept that 
allows donors to give money in 
exchange for part or complete 
sponsorship of an individual kiwi.

This concept also allows for regular 
feedback on the progress of the 
adopted kiwi as well as the option for 
various amounts of one-off or 
continuous donation.
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▶ KILL TRACKER

A simple application that allows users  
(hunters and community groups 
involved in pest eradication) to track 
and coordinate their efforts. Numbers 
killed, and the areas in which they 
were killed will be logged and 
analysed centrally to provide 
visualisations of where pests are a 
major problem, and areas that have 
yet to be trapped.

ui / ue

en
ga

ge
ment

social loca

tio
n



Appendix B

394

▶ KILL REPORTER

A similar application to that on the 
previous page. Kill reports for 
possums, stoats, rats, etc. would be 
collated and presented to the user.
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▶ KIWI BOOK

 The KiwiBook idea revolves around 
providing information on kiwi via an 
iPhone application. Beautiful, high-
resolution images and appropriate 
media files (audio and sound) would 
educate users and would motivate 
them to become involved in the 
protection of the kiwi.
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▶ KIWI COMMUNITY

An informative application that allows 
a community of kiwi supporters to 
interact and receive messages/
updates on success of the kiwi 
protection programme. 
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▶ KIWI ANATOMY

An application that draws upon the 
idea of an anatomy atlas used by 
medical students.

Using beautiful, high resolution 
images, users get to explore the 
unique anatomical features for the 
kiwi (for instance breathing through 
the bill, small wings with claws, 
feather patterns, thick, textured legs).
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▶ KIWI PROTECTOR GAME

Kiwi protector game. A simulation 
game in which users protect an ever 
expanding section of land. By earning 
credits, users can decide to either 
expand their territory or further protect 
(with fences, poison bait, fences, 
tracking teams etc) existing land.

The areas can be artificial, or could 
relate to actual parts of new Zealand 
with the ultimate goal being the 
protection of the entire country, and 
kiwis in everybody’s backyard.
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▶ KIWI SANCTUARY GAME

Make NZ a sanctuary game. Similar 
in nature to the previous concept, a 
game that allows users to work 
towards the goal of making New 
Zealand predator free and a kiwi 
sanctuary – the Kiwi in your back 
yard idea.

This game could work interactively, or 
could use the client/server offline/
restful model to create a game that 
runs in the background with users 
checking in regularly to monitor 
progress.
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▶ TRAP MONITOR

An application that allows community 
groups to log and monitor activity of 
their pest traps. Volunteer trappers 
will be able to update the location of 
their traps (using GPS), and will be 
able to report confirmed kills 
(numbers and types).

This kill information can be collated 
by a cloud based service to provide 
maps of coverage so all trappers 
could see gaps in trapping areas, or 
hotspots that may require more 
intensive trapping.

The application may also include 
logic that suggests good locations for  
new traps to be placed.
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▶ TRAP BUILDER

An application that allows individuals 
to source the materials to build their 
own pest traps (for example, from 
local hardware merchants) and gives 
instructions on how to build it.
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▶ RING TONES

Ring tones. Upon entry to New 
Zealand, every international visitor 
could be issued with a free SIM card 
that allows the user to use their 
iPhones on New Zealand mobile 
networks. The accompanying 
application will allow the visitor to 
take on the persona of an 
endangered New Zealand bird (for 
example, Takahe, Kiwi, Kea, Blue 
Duck).

The application will run permanently 
in the background but will activate 
when in the presence of other users 
(also running the application). The 
application will respond to other 
users by playing the bird song of the 
bird they have chosen.
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▶ KIWI BANK

Kiwi Bank. An application that 
accompanies all “KiwiBank” kids 
accounts. Bank statements can be 
presented in conjunction with Kiwi 
imagery, fun facts, and multimedia.

The application will closely link the 
growth of the bank account with the 
Kiwi recovery and protection 
programme and may include 
elements of sponsorship (by the 
bank) as well as opportunities for the 
user to donate (rounding up to 
nearest dollar, portion of interest 
payments etc).
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▶ CALL RECORDER

Call recorder. An application that 
records (and geotags) and identifies 
bird calls. The application can be 
used by backcountry trampers, or 
day walkers.

Education is the primary role of the 
application, but rare or endangered 
species can be identified and 
reported to a cloud-based service for 
collation and analysis if required. 
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▶ KIWI INFORMER

A variety of application screens for 
communicating the plight of the kiwi 
and the threats they face.
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▶ WEBCAM

An iPhone application that displays 
webcam images of kiwi currently 
being raised in project NestEgg™ 
sites.
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The early storyboard for 
the Call Monitoring 
application (described in 
Experiment Three).
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Title page image:

Lochnagar, Mount Aspiring National Park.

Source, author.
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Title page image:

Tummel Burn hut, Shotover River, 
Mount Aspiring National Park.
Source, author.
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Splash screen/loading screen
Quite like this image, could animate slightly to make 
pendant sway as app loads.

Splash screen/loading screens
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About section #1

About
Background info on the area, the book, and the project

The book
Image and background info on the book(s). Links to online 
bookstore to purchase book.

The author
Background info on Jenny Patrick.

Getting there
Driving instructions to site, access instructions once at site. 
Can include road maps and google map (live) since users 
may be viewing this section of the while while having an 
internet connection.
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About section #2

DOC’s role
Info on the role of DOC at the site.

Credits
Info on the parties, the application, and the project.

Chapter one
The text for chapter one of the book.

Getting there #2
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Guided Walk section

Map view
Unvisited waypoints shown as icons of one colour, visited 
waypoints shown in another colour.

Map zoomable, pannable. Can also switch on road map 
overlay (if provided).

Current location shown by icon (uses gps).

Click on a waypoint to see disclosure button (name and 
“more button”).

Waypoint view
Starts by showing automatic slideshow of images with 
audio playing in background. If timing provided, images 
could transition based on position in audio track (i.e. 
images could be synced to audio commentary).

Click on video to view video (if any).

Click on facts to view facts screen.

Click on Eye Witness to view/hear eye witness audio files.

Facts
Scrollable list of facts - could display images if provided.
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List view section

List view
For those that want to view waypoints as a list, this view will 
display a scrollable sorted list. Clicking on the table row 
displays the same view used with detailed view in the map 
view.
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Title page image:

The “Chasm”, Milford highway, 
Fiordland National Park.
Source, author.
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ADS (Application Definition Statement)

A simple one to two line statement describing 
what an application does, who it does it for, 
and how it does what it does.

Android

A smartphone operating system developed by 
Google Inc. Android is based on Linux and is 
used by a wide variety of smartphone 
hardware manufacturers.

API (Application Programming Interface)

A set of rules, procedures, or protocols that 
allow individual pieces of software to 
communicate with each other. Often APIs 
allow access to system level resources such as 
graphical user interfaces, networking 
functionality, or video playback.

APNP

Arthur’s Pass National Park. A National Park 
located in the Souther Alps between 
Christchurch (on the East coast) and Hokitika 
(West coast), South Island, New Zealand.

App (application)

An app is the term that has come to describe a 
smartphone application.

Department of Conservation (DoC)

A Government department primarily 
responsible for the management of all 
conservation land (and other resources) 
publicly owned. “The Department of 
Conservation's challenge is to manage natural 
and historic heritage assets for the greatest 
benefit and enjoyment of all New Zealanders, 
by conserving, advocating and promoting 
natural and historic heritage so that its values 
are passed on undiminished to future 
generations.”[67]

Framework

A collection of APIs (Application Programming 
Interface) that collectively provide high level 
functionality to programmers. An example 
framework would be MapKit on iOS. MapKit 
provides easy to use mechanisms for 
displaying, annotating, scaling, and rotating 
maps. Frameworks perform many of the 
mundane tasks that are repeated over and 
over, freeing to developer to concentrate on 
writing code that makes their application 
different.

Geotagging

A technical term that refers to the embedding 
of location information within other data. For 
instance, when the iPhone takes a photograph 

using the built-in camera, the photo is 
geotagged with the user’s current location.

GPS

Global Positioning System. A system that uses 
a collection of satellites to calculate a user’s 
exact position on the Earth. Generally, GPS 
accuracy is within 10 metres, but can vary 
depending on how many satellites are 
overhead and the nature of the terrain (for 
example, heavy forest canopy).

Hui

A Maori term used to describe a meeting or 
gathering. Used increasingly by non-Maori to 
describe events that are not necessarily Maori.

IDE

Integrated Development Environment. A set of 
tools such as compilers, editors, and 
debugging tools that allow a developer to 
create software for a specific platform. 
Examples of IDEs are RealBasic and Xcode.

iOS

The operating system developed by Apple and 
used on all of their mobile devices (iPod touch, 
iPad, iPhone).
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LocationServices

An iOS framework that allows developers to 
determine a the location of a user’s phone. 
LocationServices uses GPS, WiFi and 3G 
triangulation to determine location. It can also 
provide elevation (altitude) information as well 
as bearing using the built-in digital compass.

MapKit

An iOS framework that allows users to easily 
and quickly incorporate maps into their 
applications. MapKit works closely with 
LocationServices to allow developers to overlay 
user location and other POIs on maps.

ONE (Operation Nest EggTM)

“Kiwi eggs and chicks are removed from the 
wild and hatched and/or raised in captivity 
until big enough to fend for themselves – 
usually around one kilogram. They are then 
returned to the wild. A BNZ Operation Nest 
Egg™ bird has a 65% chance of surviving to 
adulthood – compared to just 5% for wild born 
and raised chicks.”[114]

OOP (Object Oriented Programming)

A modern programming paradigm where code 
is centred around objects. Objects typically 
have properties and can perform tasks on 
themselves or other objects.

Open Street Maps

An alternative to Google Maps that allows 
developers to cache (or download in advance) 
maps. The standard Google Maps license 
agreement forbids caching, so applications 
that wish to use MapKit for the display of maps 
must have an active internet connection.

plist

Property List. A plist file is a file that contains 
text data that an iOS application can load and 
use. Typically, plist files contain data that does 
not change and simply provides information to 
the application loading it. An example of a 
plist file would be the waypoints plist file that 
contains all information on the trail stops used 
in the Denniston application.

POI (Point of Interest)

An object on a map, typically categorised into 
subtypes, representing an area or object that 
may be of interest to the user.

Scope Creep

A term that describes the slow (but steady) 
increase in a software project’s functionality. 
Typically Scope Creep occurs as a result of the 
“Wouldn’t it be great to add x as well!” 
statement.

Segue

In XCode 4.x a segue is used to describe the 
transition from one scene to another. Typically, 
segues will be used to display new material 
when a button has been touched, or a table 
row selected.

SkyTracker

A receiver unit attached to fixed-wing aircraft 
that detects and records radio signals from 
tagged kiwi. Used by the Department of 
Conservation to track the movement of kiwi in 
some areas.

Software As A Service (SAAS)

A software distribution model where the 
application is stored on a remote server and is 
loaded into a client browser when needed. 
SAAS applications are typically built using 
HTML, Javascript, CSS and make extensive use 
of web services for exchanging data between 
the client and the server.

Sonogram

A visual representation of sound. Also known 
as a spectrogram. In the context of this study, 
sonograms were used to detect the differences 
in the calls of different species of kiwi.
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Tramping

The New Zealand term for Hiking. Tramping is 
generally considered to describe a walk that 
includes one night.

UIKit

A core iOS framework that is responsible for 
displaying and handling most of the graphical 
user interface in iOS applications. UIKit 
provides the clean, consistent look that most 
iOS applications exhibit.

UIWebView

A standard user interface object used in iOS to 
display HTML or web based content. 
UIWebViews can take over the entire screen, 
or a small part. WebViews can load material 
from the internet, from files stored in the 
application, or from strings created dynamically 
within the application.
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