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Design Dialogues
Coursework 2

“Design and evaluate ideas for a visitor-centred physical
system to be installed in the grounds at Merchiston, which
demonstrates the blending of aspects of permaculture and UX”
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1. Introduction
1.1 The System
The system is an mixed-reality system which enables visitors to uncover information
concerning the culinary and medicinal uses of herbs planted in the planned ‘Herbs /
Medicinal’ zone of ‘The Lions’ Gate’ urban permaculture gardens at the Edinburgh Napier
Merchiston campus.
The system comprises:
●
●
●
●

A set of cardboard Virtual Reality (VR) Glasses
A hologram table
An augmented reality (AR) app
A smartphone

1.2 Motivations
Herbal medicine is classified by the UK government as one of the five ‘Group 1’
Complementary and Alternative Medicines (CAM), and as such “appropriate for NHS
funding” (Coleman, Thomas, 2004). Despite this classification, and despite herbs and plants
having paved the way for many of the key pharmaceutical products we benefit from today
(Veeresham, 2012), a
 round a third of the UK “reject the use of CAM in general” (Stoneman
et al, 2013). Western medicine has moved away from natural remedies to synthetic drugs
since 1899 (UK Parliament, 2000), and it is plausible that in 2018 we are living in a
environment where synthetic drugs are accepted as the norm, and herbs, in their ubiquity,
are nothing more than an “everyday and the mundane backdrop” (Benyon, O’Neill, 2015).
The herb spiral is a highly productive and energy efficient, vertical garden design, created by
Bill Mollison, author of ‘Permaculture: A Designer’s Manual’. The design maximises the
natural force of gravity to allow for multiple microclimates to be created in a compact space
(Gibson, A, 2016)
The motivations for the proposed mixed-reality system are (a) to promote an element of
permaculture that is viable for practice in small, urban spaces (the herb spiral), and (b) to
establish / re-establish awareness of herbs and their health benefits via a user experience in
a blended space which evokes feelings of fun and psycho-pleasure (Tiger, 1992).
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In his 2012 paper ‘Presence in blended spaces’, Benyon describes mixed reality as “a blend
of a physical space and a digital space” in which “new relations are established”, and posits
that “the blended space will be more effective if the physical and digital spaces have some
recognizable and understandable correspondences”. The mixed-reality system proposed by
this project is grounded in the former assertion and hopes to confirm the latter. By blending a
physical herb spiral in The Lions’ Gate with a corresponding digital herb spiral, the system
will blend the recognizable and the novel so as to create a pleasurable user experience, and
in doing so establish a new relationship between the visitor and the herbs found in natural
world around them.

1.3 Objectives to achieve
The objective of this system is to utilise blended space to create a novel and pleasurable
experience which is intended to establish, enhance, or renew a user’s relationship with herbs
and their health benefits.

2. Design approach
The system was designed using an iterative user-centred design approach.
The concept was iterated through 3 times. The design was then taken to the “Wizard of Oz”
phase of the life-cycle, with a combination of paper and digital prototypes being combined to
replicate the end-to-end interaction.
The system relies not only on augmented reality, but also interactions with a hologram. To
move into the high-fidelity iteration would require technical expense and expertise that is not
available to this project at the current time. Subsequently, the “Wizard of Oz” prototype was
utilised for the final evaluation.
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The system has been conceived, envisioned, and tested in terms of 2 specific points on the
journey map below: “Activate System”; “Interact with System”. “Activate System” was
focused on in detail before “Interact with System” was fully developed.

6

40414669

3. Understanding Phase 1
3.1 Semi-structured Interviews
With consideration to the project brief requiring a “visitor-centred” system, the preliminary
semi-structured interviews were conducted to gain an understanding of who might visit the
urban permaculture gardens at the Merchiston campus, and why.
The gardens are not yet open, and as such it was not possible to perform an ethnographic
study of actual visitors. As Merchiston is an urban campus, it was hypothesised that visitors
could plausibly be professionals and students working or studying in an urban environment.
Semi-structured interviews were selected as a methodology as these preliminary interviews
were intended to be exploratory.
2 professionals and 2 students who worked / studied in urban environments were selected
as interview subjects. The subjects responded to a request for the semi-structured interviews
sent out to people with whom I had mutual connections.
The interviews explored the subjects motivations for visiting gardens / green spaces. At this
point, the concept of the urban permaculture gardens had not been explained to participants.
Questions / topics covered:
1.
2.
3.
4.
5.

Describe the area surrounding your current working / studying environment
How often do you deliberately visit or pass-through green spaces
What appeals to you about green spaces
What effect does green space have on your mindset?
Your friend tells you about a new green space in Edinburgh - what follow-up
questions would you ask, and what would be key deciding factors in whether you
actually took the time out of you day to visit?

3.1.a Interviews Round 1: Results
Results: Summary
These interviews provided information for constructing personas, and were also the subject
of thematic analysis to in order to provide an affinity diagram of common themes.
For a full summary of the interviews, including the thematic analysis, please see Appendix A,
Section 1.
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Results: Conceptual Sketches
As the space at the Merchiston urban permaculture
gardens is limited, projections could be used to virtually
open the space up, for example:
1) Photographs of open landscapes
2) Live video stream from an open-space in
Edinburgh (e.g. Pentlands)
3) Photographs / videos of open landscapes in a
different season, juxtaposing the current season /
conditions of The Lions’ Gate gardens
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Original Photo Credit:
●
https://www.callumegan.co.uk/gallery/ : “Library garden - looking north”

Questions raised:
● Are there times when the wall is not in the shade?

Space at the Merchiston Gardens is limited, and with the
close proximity of the Bruntsfield Links to the campus (a
large green public space where walks can be taken), the
walking space in the urban permaculture gardens will not
be addressed by this system.
The system, however, could encourage movement or
require it for interaction (it should be noted that this may
cause accessibility concerns or exclude certain users).
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The virtual open space of the Merchiston Gardens could
be triggered by an interaction with the gardens, providing
the sense of having entered into another world.

Original Photo Credit:
●
https://www.callumegan.co.uk/gallery/ : “Library garden - looking north”

Questions raised:
● Will the trigger be indicated or should the user run their hand over the tree until it is
found?
● Should there be multiple triggers at different heights for accessibility?
● How can the triggers be indicated in a manner that is environmentally friendly and
does not damage the tree?
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Edinburgh is a city with an abundance of
green spaces. The Merchiston campus
itself is just a short walk from Bruntsfield
Links, and the Meadows.
For a user to deliberately visit the urban
permaculture gardens at Napier, there
would need to be a reason other than
simply the green space.
Plans for the Lions’ Gate garden (shown
below) indicate the various features which
will be included in the Lions’ Gate Garden.

Photo Credit:
●
https://www.callumegan.co.uk/gallery/ : “Lions’ Gate Interim Design”

Each zone in The Lions’ Gate garden has potential to provide an interesting experience.
Online research revealed that:
●
●
●

There is little unpaid access to interactive herbalist education in Edinburgh
A ‘herb spiral’ is considered to be a good introductory permaculture project
Edinburgh itself has a long history with herbal remedies
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This led to the conclusion that ‘Zone Four Herbs / Medicinal’ would be the zone this
system focuses on. For a summary of online research conducted, see Appendix A,
Section 2.

Image Credits:
●
●
●

https://www.pexels.com/photo/brown-wall-cladding-912124/, accessed 11/08/18
https://www.pinterest.co.uk/pin/556757572663982625/, accessed 11/08/19
https://stock.adobe.com/uk/images/christmas-background-with-spruce-branches/70938495, licensed 11/8/18

3.2 Observation 1 (shadowing)
The preliminary interviews described above narrowed down the section of the garden which
this system will focus on as the Herb Garden.
With this in mind, the first observation of the project was a shadowing observation of a young
professional as they visited the herb garden at the Royal Botanical Gardens in Edinburgh
(RBGE), on Sunday, November 4th 2018. The visit lasted approximately 30 minutes.
Shadowing observation was selected so as to gain an understanding of the herb garden
experience in a purely physical space.
12
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The subject was an interviewee for the semi-structured interviews in 3.1, regularly visits
green spaces, and had expressed an interest in visiting the herb garden at the RBGE.
The participant spoke aloud to the researcher about their experience in the RBGE herb
garden as they walked around.

3.2.a. Observation 1 Results
Results: Summary
●
●
●
●
●
●

●
●

Participant touched and smelt the herbs, which they found interesting and enjoyable
Sparse information is more frustrating than no information at all
Detailing a medicinal use without any of the science to support it leads to more
questions than it answers
Unclear / inconsistent signage is frustrating
No information on how to use / prepare the herbs is not helpful
QR codes that lead nowhere are frustrating, due to there being an upfront effort to
download the app required to read them. Digital interfaces should provide more
information, not lead the user down a dead-end.
More information is required to describe why the herbs are considered beneficial for
the cited ailments / body parts
Only including the scientific names is not helpful, more interest was elicited when the
participant could relate to or recognise the herb

For a full summary of participant reactions to specific garden elements, please see Appendix
A, Section 3.

Results: Conceptual Model (Activate System)
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3.3 Observation 2 (participant observation)
Observation 2 was a participant observation where the researcher joined research subjects
on a ‘Herb Walk’, organised by the Edinburgh & Lothians Greenspace Trust and led by a
herb expert from Grass Roots Remedies.
The walk lasted 90 minutes and took place on Monday, November 5th 2018. A flyer for the
walk was seen on the Edinburgh & Lothians Greenspace Trust Facebook page on Saturday,
November 3rd, 2018.
Participant observation was selected as it provided an insight into what particular aspects of
the herbs interested the walk participants.
The walk was held at 10am on a Monday morning, and all 6 participants were over 50. This
does not align with the user group of this system, but this was the last Herb Walk of the
season. If the opportunity to attend a Sunday herb walk had been available at the time
research was conducted, this would have been preferred, as the weekend attendees were
reported by the walk leader as being from a younger age group.
For full observation notes, please see Appendix A, Section 4.

3.3.a Observation 2 Results
Results: Summary
Herb Walk Participants
Below is an overview of common questions asked by participants, repeated actions by
participants, and the points where the participants were notably interested (expressed either
with sounds of appreciation, the striking up of further conversation in smaller groups around
the topic, smiles, laughs, or follow-up questions).
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Questions raised:
1. How to include such a large amount of information in a form that is digestible and
enjoyable
2. How to maintain the physical interaction with the plants in a digital interface
3. Recipes and preparation information are information heavy. How can this be provided
in a format that could be referenced after visitor left the garden?
Herb Walk Leader
The walk leader, in addition to providing the information detailed in the table above regarding
the usage, history, and general facts about each herb, also made repeated comments
around the ethics and sustainability of foraging and herb consumption.
Particularly in the context of an urban permaculture garden, which in essence strives for
maximum yield with minimum human intervention over time, these ethical and sustainability
concerns should not be overlooked by any system installed in the Merchiston grounds.
For a summary of comments made by the Herb Walk Leader during the walk, pertaining to
ethics, and the ethical guideline handout provided, see Appendix A, Section 4.
Questions raised:
1. How to include the ethical disclaimers?
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Results: Conceptual Sketches
Due to the large amount of information about these plants which interests people, it would be
interesting to explore the gamification of the information. Simply presenting people with large
amounts of information, even divided between multiple screens, would result in information
overload, and could become boring quickly.
Facts about the herb could be presented as a multiple choice question, to engage and
inform.

1. Herb is touched to trigger system
activated
●

Rationale: Touch & feel shown to be of
interest to users. Interaction with land
important within permaculture.

3. Projection displays key information
about herb
●

Rationale: New information about herbs
observed to trigger interest in users

2. Projection shows an image that
opens up the space
●

Rationale: “The openness of green
space is considered appealing”

4. Projection offers the user a
challenge
●

Rationale: There is lots of information to
be shared, a quiz could make it more
digestible
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Image credits:
●
●
●

●
●

https://www.pexels.com/photo/brown-wall-claddin
g-912124/, accessed 11/08/18
https://www.pinterest.co.uk/pin/556757572663982
625/, accessed 11/08/19
https://stock.adobe.com/uk/images/christmas-bac
kground-with-spruce-branches/70938495,
licensed 11/8/18
https://stock.adobe.com/uk/images/lavender-field-i
n-provence/225185533, licensed 11/11/18
https://stock.adobe.com/uk/images/lavanda/27098
690, licensed 11/11/18

The interaction for how to answer the questions and select options “A”, “B”, or “C” still
requires further research, and consideration needs to be paid to accessibility within any
method selected. Options include:
●

Sensors in paving slabs. Attention could be drawn to the slabs via LEDs, or simply
with artwork on the floor.

●

Movement, waving arms in the air, or standing in a certain place.

3.4 Personas & Concrete Scenarios
2 personas and 1 initial concrete scenario were created. These proved useful for highlighting
blind spots in the initial conceptual ideas.

Results: Summary
The following questions were raised:
(1) how to clearly instruct a user to touch the leaf to begin
(2) how to ensure the user thinks to look up once they have touched the leaf
and are not waiting for something to happen at ground level
(3) will all herbs be tagged? New herbs / seasonal herbs may not be tagged
straight after planting

For full personas and scenarios, please see Appendix A, Section 5.
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4. Envisionment Phase 1
4.1 Storyboard 1
This storyboard covers the initial stages of activating the system. Due to the iterative nature
of the design process, testing was executed using this storyboard to ensure the System itself
was viable before the “Interact with the System” stage was fully envisioned.
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4.1 Mood board 1
The mood boards below explore ideas for the “Interact with the system” stage.

Floor Sensors: Mood Board

https://www.pinterest.co.uk/pin/3576140266
57670392/

https://www.pinterest.co.uk/pin/3576140266
57670389/
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https://www.pinterest.co.uk/pin/3576140266
57670395/

https://stock.adobe.com/uk/images/grunes-li
cht/32623466

https://www.pinterest.co.uk/pin/3859726305
60809222/

https://www.businessinsider.com.au/the-10things-you-must-see-at-vivid-sydney-before
-it-ends-on-monday-2014-6

Movement: Mood Board
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https://www.pinterest.co.uk/pin/13623395
7461272717/

https://www.pinterest.co.uk/pin/36732491334
2512986/

5. Testing Phase 1
5.1 Walk-through of the storyboard & moodboards
Testing was conducted with the interviewees from the original semi-structured interviews
(see 3.1).
The concept of the urban permaculture gardens at Napier was explained, using the designs
for the garden found at https://www.callumegan.co.uk/gallery/ as a reference point.
Permaculture as a concept was also briefly explained.
The storyboard was presented as a low-fidelity envisionment that was disposable, and the
interviewees were encouraged to critique what they saw. The storyboard was walked
through, with each image being briefly described in terms of the user action being depicted.
The mood-boards were shown to the interviewee, and the ideas behind the images
discussed.
A narrated storyboard walk-through and mood-board discussion were selected as testing
methodologies as this initial round of testing was considered a proof of concept. The concept
was not yet developed enough to create a task list for a cognitive walkthrough, nor was it
considered appropriate before the idea itself had been validated with users.
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Results: Summary
●

The projected virtual landscape element was not popular with adults (“digital open
space is no replacement for actual open space”; “green space is sacred, why do we
have to faff around with technology?”).

●

Touching the herbs to reveal more information proved popular, and there was definite
interest in learning about how the herbs could be used.

●

The movement-based interactive game element proved unpopular with adults, it was
deemed child-like.

●

The multiple-choice quiz element was not popular

6. Understanding Phase 2
6.1 Card-sorting
As the preliminary testing revealed an aversion to the multiple-choice quiz, a card-sorting
exercise to refine the herb-related topics of most interest to the target user group was
prepared.
The cards below were presented to the subjects from the initial interviews (3.1), and they
were asked to order them in priority of what interested them, with topics that did not interest
them at all being put to one side.

Health Benefits How to Identify
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Recipes

Local history

Name
Etymology

Usage
throughout
history

Is it edible?

Usage around
the world

How to use it

Medicinal
Usage

Results: Summary
●

The information that most interested the user’s proved to be the lengthier information,
such as recipes and information on preparation (“I want to know, ‘what benefit does
this have for me?’”).
23
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7. Envisionment Phase 2
Revisions
The following changes were made to the system, based on the feedback from Testing Phase
1, and Understanding Phase 2:
●

The concept of using the projection to “open up” the space was removed

●

The movement-based interactive game was removed

●

Information areas were stripped back to: culinary use, medicinal use, identification
information. Focus was placed on the benefits the herb could provide for the user.

●

A means for the user to reference the lengthy information such as recipes after
leaving the garden was added

●

The desire for some users to enjoy nature without technology was taken into
consideration

Revised concept:
A ‘mixed reality’ feature at the border of the garden that offer additional information to visitors
who wish to interact with it. Visitors that would prefer to enjoy the gardens without
technology are free to do so. Information would be accessible from visitor’s phones so that
recipes etc., could be reread after the initial garden visit, from any location.

7.1 Moodboard 2
24

40414669

Moodboard: Mixed Reality / holographic table

https://www.birminghampost.co.uk/news/re
gional-affairs/virtual-reality-could-transformcommand-9263553

https://saab.com/region/saab-australia/abou
t-saab-australia/latest-news/stories/stories--australia/2016/mixed-reality-for-royal-austr
alian-air-force/

http://home.bt.com/tech-gadgets/future-tech
/what-is-mixed-reality-microsoft-fall-creators
-update-11364220952658

https://internetnz.nz/blog/mixed-reality-hack
athon

https://www.trendhunter.com/trends/home-c
https://www.videoblocks.com/video/futuristic ontrols
-farmer-hand-touching-on-rubber-tree-barkand-display-hologram-controls-plant-resear
cher-is-checking-rubber-trees-in-the-garden
-h39wlltcqzjfgzimea
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7.2 Storyboard 2
Note: it was observed in the Observation 1 (shadowing) that QR codes are a potential
source of frustration due to (a) the hassle of establishing whether you have a QR reader,
and if not downloading one, and (b) the resulting digital interface accessed during that
observation not having been worth the hassle. However, they are preferred to NFC as they
are not restricted to one mobile operating system, and as such have been included as the
entry point to this system.
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8. Testing Phase 2
8.1 Cognitive Walkthrough Focus Group
4 Design Dialogues students were provided with Storyboard 2, Moodboard 2, and the task
sheet included below.
The students were familiar with the concept of the urban permaculture gardens, and were
aware that the system would be a physical installation that blended the physical and digital
space. They were also familiar with UX principles, although these were not explicitly
discussed during the walkthrough.
The students were provided with the task list below, and no other narrative information was
provided, unless the users specifically asked due to uncertainty at a point in the process.
The rationale was to observe whether the system, and this design stage, was easily
understood, and could potentially provide a pleasurable experience.
The students were asked to speak aloud as they moved through their task list. As the tasks
were not genuine interactions with a physical installation, expected task timings were not
created.

Tasks:
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Results: Summary
Activate the System
●

●

Activation appeared to be easy to understand. Both users recognised that there was
a QR code, and intuitively understood the sequence of events prompted by the QR
code.
There was a positive response to the space in the tree trunk opening to reveal the
headset (“ohhhh neat, that’s cunning”; “oh cool”), although there was concern over
“how would people not steal it?”.

Interact with the System
●
●

There was confusion and additional explanation required as to what happened next
after the headset had been put on
The concept of the holographic garden was explained, but how to interact with the
garden still proved confusing (“Am I just moving my hand? Is that my actual hand?” ;
“How do you activate the menus?”)
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9. Envisionment Phase 3
9.1 AR Prototype
Testing Phase 2 confirmed that the mixed-reality concept would be potentially pleasurable
for the users, albeit confusing without proper instructions.
To begin testing interaction, Blippar app was used to create a low-fidelity prototype. An
upside-down wooden stationary container was used as a “blipp” to trigger to the AR,
representing the wood stump.
The “blipp” (image that triggers the AR response):

The limitations of Blippar as a prototype within the context of this system are as below:
1. Buttons on the physical phone must be pressed to in order to detect the AR trigger
(the ‘home’ button is pressed and held until the app finds the trigger image)
2. Buttons on the phone screen must be pressed to navigate the augmented interface
However, Blippar is quick and easy to use, and affords itself to rapid prototyping. As such, it
was considered an adequate envisionment method as it would allow the testing of:
(a) a user’s reaction to a blended space in which their actions result in digital information
being displayed in a mixed-reality
(b) the proposed navigation system (see below).
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Blippar screenshots:

Navigation:
For the sake of simplifying the diagram, “can return to page” is only shown for the far-left
options. These return routes would be identical for each page of a matching hierarchy level
(i.e. ‘medicinal use’ has the same architecture as ‘recipes’).
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10. Testing Phase 3
10.1 Usability / Pleasure Observation
A user from the original interview group (see 3.1) was provided with the trigger image, and a
phone on which the Blippar app had been installed and the test code for the “blipp” had been
added.
The user was instructed to press down on the home button of the mobile phone whilst
pointing the phone at the container, and provided with the task list below. The user was
made aware that this was a low-fidelity prototype.

Results
●

The user was observed to navigate back and forth through the interface intuitively,
and expressed amusement and pleasure at the augmented reality appearing on the
screen.
33
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11. Envisionment Phase 4
An end-to-end ‘Wizard of Oz’ prototype was created. This involved:
●
●
●
●

A paper prototype of the tree, with cardboard glasses hidden therein
A genuine QR code that would load a static website, representing the app.
Keynote slides projected on a wall, showing the hologram and the augmented reality
navigation buttons, to represent the mixed-reality view through the glasses.
The researcher changing the displayed slide in response to the user “touching” the
“hologram”, to represent the response of the system to the user’s interaction.

Paper Prototype “tree” and information board
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Information sign with QR code
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Static website prototype “app”
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(if user clicks to “cancel” on screen 1)
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Keynote slides for projection
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Projected Display
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12. Evaluation
The end-to-end ‘Wizard of Oz’ prototype described in Evaluation Phase 4 was set up for
both stages of the evaluation.
The evaluation was held in the researcher’s flat due to time / space constraints.
An original interviewee (3.1) took part in the evaluation.

12.1 Co-discovery
The user was given the end-to-end task hierarchy shown in the table below. The tasks were
kept deliberately vague so as to not lead the user in their actions (i.e. “begin using with the
system”, rather than “read the information board, and scan the QR code”). This was
considered a more appropriate test of the learnability of the system.
The user talked aloud about their experience, and we discussed it afterwards.
The table below documents the observations of the researcher during the evaluation.

Task

Does the user
try to achieve
the right
effect?

Do they notice
that the correct
action is
available?

Will they
associate the
correct action the
effect they are
trying to achieve?

If the correct
action is
performed, will
people see that
progress is being
made towards the
goal of their
activity?

1) Begin using
the system

Y

Y

Y

Y

2) Download
the app to
your phone

Y

Y

Y

Y

3) Retrieve the
headset

Y

Y

Y

Y
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4) Set-up the
headset

N/A

N/A

N/A

N/A

5) View the
digital
interface

Y

Y

Y

Y

6) Select a
herb of
interest

Y

Y

N

N

7) Select a
recipe

Y

Y

Y

Y

8) Bookmark a
recipe

N

N

N

N

9) End session

N

N

N

N

10) Return
headset to
storage

N

N

N

N

11) Access
bookmarked
information
at a later
date

N

N

N

N

Additional observations:
●

User wasn’t sure which herb they were selecting - could benefit from audio
feedback, or the herb changing colour

●

Was unsure what the stars meant until the viewed the recipe page including
“bookmark for later” micro-copy

●

Right-aligned text on recipe was difficult to read

●

2 back buttons on opposite sides was confusing

●

Hygiene would be an immediate concern if the goggles were a shared
resource, as you are putting it on your face

●

Wouldn’t trust the strength of cardboard goggles to prevent phone falling out
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For full post-task comments, please see Appendix D.

12.2 Usability Survey
An adapted ‘Post Study System Usability Questionnaire’ (PSSUQ) (Lewis, 1995) was utilised
to evaluate usability. The questionnaire was kept short, with only 5 questions which were
deemed relevant to the system in question. The adapted length was selected to ensure the
participant’s interest was maintained.
See Appendix C, Section 1, for usability survey questions.
Results
●

The system scored highly for usability, with an average score of 2 (out of 7, with 1
being “strongly agree”).

12.3 Pleasure Survey
An adapted ‘Pleasure with products (general index)’ (Jordan, 2000) was utilised to evaluate
usability. The questionnaire was kept short, with only 5 questions which were deemed
relevant to the system in question. The adapted length was selected to ensure the
participant’s interest was maintained.
It should be noted that the participant answered the questions in the context of their
imagination informing what the experience could be, rather than the reality of the paper
prototype and informal setting. Furthermore, the user who participated in the Pleasure
Survey had also participated in the “co-discovery” evaluation, and it is debatable whether an
experience can truly be enjoyed when you are being required to speak aloud throughout.
On reflection, this may have not been an appropriate evaluation technique for this stage of
the prototype. Survey results are included for reference.
See Appendix C, Section 2, for pleasure survey questions.
Results
●

The system scored adequately for pleasure, with an average score of 2.2 (out of 4, 1
being “strongly agree”).
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13. Conclusion
The objective of the system was to create a pleasurable, novel experience that established a
new relationship between the user and nature around them. The user was observed to
experience pleasure when interacting with the system, and it was noted that the physical
interaction with the tree in order to activate the system “reinforced that connection [between
the physical and digital]”, and that “the novelty of the VR and touch interface is fun”. This
supports the use of blended space in this system.
However, the evaluation only involved one user. It would be of interest to conduct multiple
evaluations of the system and interview the participants a week later to explore whether their
awareness of nature, interest in herbs, etc. had been notably heightened as a result of the
experience, thus explicitly addressing the objective of the system. It is also of note that the
Evaluation user was familiar with the system concept from previous testing sessions, and as
such immediately understood how to retrieve the goggles. This was not a true reflection of
the uninitiated user experience.
The evaluation was useful in highlighting a number of areas within the system that can be
improved, such as the navigation, the lack of feedback, and issues around hygiene and
shared goggles. It was noted that anyone who was not digitally literate may struggle with the
system. It would have been beneficial include a wider variety of users, particularly as the
idea that urban professionals and students would be the garden’s main visitors was a
hypothesis. Opinions from a larger group should have been analysed before narrowing the
user group down. Personas created were not diverse enough to add real value to the
process. However, the use of concrete scenarios alongside personas did help to inform
unconsidered areas of the system, thereby complementing the initial phases of the iterative
process.
Design language, and the app element of the system (for referencing the information later),
were neglected during the design process. The lack of design consideration was apparent in
the evaluation. The system navigation was tested using the AR prototype, on a small mobile
screen. What was simple to understand within the compact mobile environment did not
translate to the mixed-reality full visual field projection. Future work should involve A/B
testing for fonts, colours, microcopy, and layout, conducted on an appropriate screen size.
In regards to the iterative process, it was beneficial to have regular feedback from the users
as it shaped the direction of the project significantly. However, users should have been
involved sooner. The initial concept with the image projected on the garden wall need not
have gone further than the first conceptual sketch. In terms of testing, it was observed that
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the iterative process places strain on participants - it requires regular contact time that
time-pressed participants may not be able to commit to.
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Appendix A: Understanding
Semi-structured User Interviews

1

Thematic Analysis Key:

1

Interview 1

2

Interview 2

2

Interview 3

3

Interview 4

3

2. Online Research

4

3. Observation A (shadowing)

4

4. Observation B (participant observation)

8

Analysis Key:
5. Personas & Concrete Scenario 1

8
10

Persona 1: Jimmy

10

Persona 2: Jessica

11

Concrete Scenario 1

12

6. Concrete Scenarios 2, 3, 4

12

Concrete Scenario 2

13

Concrete Scenario 3

13

Concrete Scenario 4

14

1. Semi-structured User Interviews
Thematic Analysis Key:
●
●
●
●

The openness of green spaces is considered appealing
Being able to go for a walk in a green space is considered appealing
Green space / walking alone is not enough to cause a shift in focus away from
everyday stressors
A unique feature would make the garden worth visiting

Interview 1
29-year old professional, working as a PA/Office Manager in Leith, recent
student and employee at QMU
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●

Works in Leith on an office at a busy junction. Even opening the offices in the
summer is an unpleasant experience as the air is heavy with car exhaust and the
noise from the traffic makes it difficult to hear conversations in the office. Leith Links
is a 15 minute walk yet work pressures don’t justify being away from the desk for long
enough to get to the Links and enjoy them.

●

Doesn’t often visit, but wishes they could. Would love to get away for a weekend and
just have some peace and quiet, and to be hidden away somewhere where no-one
can ask for favours, no-one can make demands on their time.

●

Went to University and later worked at QMU, and found the rural setting and open
space incredibly helpful for well-being. Work could be done outside on benches,
there were often dog-walkers, there were often horse-riders, there was a lot of
non-university activity visible and it made it easy to step away and away from the
buildings that were generating the stress. It was also possible to take walks, which
the individual found refreshing and good for overall well-being.

●

Finds it easy to visit the countryside, regardless of distance, when family or friends
are visiting, but even when a free weekend arises just for the individual themselves,
they end up sleeping through it because they feel too exhausted to get themselves
out into a green space.

Interview 2
39-year old professional, working as a Head of Software Development in
Edinburgh City centre
●

Office itself is in a built-up area, with construction work going on outside, preventing
them from opening the windows and getting any fresh air. However, the office is
located centrally, with the Princes Street Gardens on the doorstep. The individual
also purposefully walks a slightly longer route to the office in order to go through the
gardens to get there.

●

The appeal of the gardens is the size (allowing for an extensive walks) and the
proximity to the office. However, if the individual eats lunch at their desk and then
spends the whole of their lunch break walking, they find themselves ruminating on
work issues throughout. The reset in their day comes from sitting on a bench, eating
their lunch and listening to a podcast, before then taking a walk around the gardens.
The interaction with the staff in the cafe where lunch is purchased, and the topic of
the podcast serves to shift focus from the morning’s work to non-work related topics.

●

Between the Princes Street Gardens, the Meadows, and the Royal Botanical
Gardens, Edinburgh has fantastic green spaces to explore at length. To be inclined
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to visit a small garden that is off the beaten track, the garden would have to offer
something unique.

Interview 3
26-year old student at the Edinburgh College of Art
●

They are redoing the building at the moment, so there’s a lot of scaffolding and big
boards up covering things. There are work men in each day. They keep it quiet
though, they’re doing it very well.

●

There is a green space by the main entrance which is really nice (said with
emphasis). Don’t spend much time actually in there, I just walk through it. Probably
because it’s winter. The cafe looks out onto the green space which is really nice
(said with emphasis), they’ve redone it recently and it has huge windows.

●

I visit / pass-through green spaces every day, I think it’s really important to be in
touch with nature. Otherwise we’re just stuck in concrete walls, it’s important to get
time out. I like to walk a lot, have the Water of Leith outside my flat which is really
nice.

●

Green space gives me a minute to breathe, there’s so much to do when you get to
Uni, a lot of people to see, it’s good to just focus on my breath

●

My first questions if I was told about a new green space would be “where is it?” “how
far is out of my way”. Realistically, if it was more than 15 minutes out of my way (on
foot), I wouldn’t go. Maybe if there was something really interesting, I would visit
once.

Interview 4
30-year old student at the University of Edinburgh
●

●
●

Lecture spaces are urban, but due to the nature of my degree, I spend a lot of time
outside at Uni, but I still value it a lot in my free time. I’ll always walk through Leith
Links to get to the gym, even though it’s not the most direct route. I think it’s so
important for mental health to be in nature and have those big spaces.
I love just looking over the hills and smoking a cigarette, it makes everything better
I don’t go very far out of my way - I would take a detour, or the long route to
somewhere I’m already going, but not necessarily travel specifically to visit a garden
unless there was a good reason.
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2. Online Research
Each zone at the Merchiston campus has potential to provide an interesting experience.
The Mardale Crescent Garden at the Merchiston campus includes a greenhouse and raised
beds. An experience involving the food being grown could prove interesting, however
Edinburgh already has a number of community projects where people can go for advice, and
to try their own hand at growing their own food (Edible Gardens at the Botanics; Grow Your
Own meetups; Crofts in Pots, etc.). These groups have access to more space than is
available at the Merchiston gardens, and thus could support larger numbers of visitors and
thus maintain the permaculture ethics of sustainable yield and interaction with the land, it is
considered that these pre-existing plots would offer users a more beneficial food forest
experience.
Online research suggests that what there is limited access to in Edinburgh, without paywall
or extended time-commitment, is information on medicinal herbs. At present, to learn more
about herbology in a more interactive manner than simply searching online, requires the
user to sign up for a Herbology course, or an appointment with a Herbalist.

3. Observation A (shadowing)
The observations are summarised, and photographs included also show the questions the
participant asked / observations the participant made on encountering the photographed
element.
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Photo 001: “Well that was worth it”.

The garden included a sign which introduced the project, and included a QR code.
Participant took the time to get their phone out of their pocket (and getting cold hands as a
result), find an app which recognised QR codes, and scan the QR code. The QR code led
to the RBGE Herbology course page, which contained information on a paid course which
had already started in September, as opposed to giving any further information on the
herb garden. Participant was bemused and slightly annoyed that they had gone to the
trouble and found out no information.

Photo 002: “Is the sign pointing to something previously
planted closer, to the herb to the right. What is the name of
the herb to the right? How does it help the digestive system?
How would it need to be prepared to in order for it to help
the digestive system?!”

The herbs were labelled, but inconsistently. The participant described the sparse and
inconsistent information as being almost worse than having no information at all. In some
instances it was even unclear which herb was being labelled by which sign. Some labels
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described the ailment the herb could aid, some labels named the herb, and a few labels
both named the herb and the ailment.

Photo 003: “What self heals? Does the plant self heal? Or
does it promote self-healing of the human body? If so, how?
Is there a more common name for this herb or only a
scientific name?”

Photo 004: “What herb is this? Does it cause ‘coughs and
colds and flu’, prevent them?! If so, how, and how should it
be prepared? “
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Photo 005: “This is actually helpful information, and because
I’m already familiar with oregano, it is easily to imagine
without further instruction how it could be used in food.”

Photo 006: “it would be interesting to know the mechanism
by which this affects the eyes.”
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Photo 007: “Sponsored sign is more helpful, but the
information seems contradictory - how can it poison you yet
also be used to treat heart failure?! Needs more info!”

4. Observation B (participant observation)

Analysis Key:
Blue: Herb Walk Leader
Yellow: Feel
Green: Say
Seasonality: 2nd Spring flush before the frost takes over
1. Sticky Willow
Reactions observed: people enjoyed having the herb stuck to them, enjoying smelling it
Questions asked: “can you use it”
Answered covered: Age (can tell this is too old to be fresh by looking at leaves); How to
include in food (blend in smoothie, include in stir fry, chop small); includes vitamins and
calcium; is good for the lymphatic system for swellings, used commonly in spring detoxes. In
UK don’t often distinguish use between food and medicine; can be prepared as tea, but is
important to either cover the cup or the pot as many of the volatile oils in the steam hold the
medicine.
Questions: “is this sold or can we just pick it?”
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Answer covered: location is important, this isn’t clean because of dog walking etc., but
observation in wider spaces helps us get to know the plants.
1. Shepherd’s Purse
Reactions observed: interest in the heart-shaped leaf.
Cultural use differs across the global (listeners were interested), in the UK it is used mostly in
medicine, but in Japan it is grown commercially as a salad leaf. Stipic, stops bleeding (got
good reaction), can be used on cuts.
Abundance is relevant because we have to consider the sustainability of foraging, and the
ethic reasons for doing so. Make sure that sustainability is built into any application.
1. Ribwort
Reactions: element of surprise and interest that “I’ve seen them but hadn’t a clue”
Semantics of words seemed to interest people, for example, anything ending in “wort” is an
old word for plant. Also observed during observation A at the Botanics.
Uses: good for stings (better than dock leaves, which got a reaction), and good for splinters
and good for drawing grit out of wounds.
Differences in topical / internal uses.
“expectorant” – gets rid of flem.
Good for hay fever as it contains antihistamines.
People interested in: how to tell when it’s ready to eat or use – for example, if it’s old, the
ribwort leaves get tough and leathery.
People interested when they found out that the Hawthorne was related to Kale. We like
things with familiarity?
1. Hawthorne
Berries – everyone is interested in berries.
Questions asked: “can you eat them”
● Mostly a big seed you don’t want to eat. “closely related to apples” <- people very
interested as this was unexpected.
“what is it used for”
● Herbal medicine
● Conventional bio-medicine ← people nodded approvingly
Increases blood supply to the heart
Ethical disclaimer: we are all individual people, what works for 9% of people might not work
for you. Try everything in small doses. Again, importance of ethics.
Specific cooking instructions: simmer on heart for an hour, like drinking apple pie (people
interested because it’s unexpected)
Ethical disclaimer: mindful of what other creatures might need it to get through the winter.
Vinegars are a good preparation tool for plants, high in nutrients.
Ethics: foraging as a fad, sustainability.
1. Chickweed
Used to be fed to chickens to strength their egg shells as it contains lots of calcium (check),
medicinally it is good for rashes.
Questions: How does it taste? Bitter? Bland? (actually a good thing) Sweet?
Reactions: people liked to reach out, touch and smell the leaves.
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Questions: how would you make a cream? (difficult, maybe less important to focus on).
Appearances can be deceiving – wild and straggly herbs are often more nutrient-rich than
cultivated plants.
1. Nettles
Nettle pesto, high in iron, nettle instead of spinach in saag aloo.

Chemical composition changes with age – harder to digest
Nettles – if you grab them with strength you won’t get stung, but if you brush them you will
get stung multiple times.
Harvest the top 4-6 leaves. Stings melt with heat.
High in calcium, iron, more nutritious than salad found in the supermarket.
Nettle seeds can be used for protein seasoning. Research being carried out on
“adaptogens”.
1. Rosehip
Rosehip contains 20x more vitamin C than oranges, and during the war when there was a
shortage of oranges, rosehip syrup was used to treat ailments, children were sent out to
collect rosehips and they were sent to a central store. Rosehips can be uplifting for mood.
Interest in specific recipes, 12 rosehips for 2.5 flasks of tea, people enjoyed the smell.
Stories shared about collecting rosehips in school

“The ethical approach to foraging matters - if foraging becomes a fad, is undertaken because
it’s ‘trendy’, there will be an impact on the sustainability of the plants”
“Consider abundance when picking berries, please do not pick them when they are scarce
as there are creatures who rely on these berries to get through the winter”
“We are all individuals. Remember that what works for 90% of people may not work for you,
or may have an adverse reaction. Always try plants in small quantities at first”

55

40414669

56

40414669

5. Personas & Concrete Scenario 1
Persona 1: Jimmy
Active garden visitor

Age: 42
Job: Software Developer
Digital experience: High
Jimmy appreciates nature and makes a concerted effort both during the working week and
the weekend to either walk, or cycle, in order to get some exercise and fresh air.
He likes the idea of travelling further afield to see gardens that have unique features, such
as outdoor sculptures, but in reality his social life and family commitments prevent him from
going too far afield, as he finds it difficult to ring fence the time.
He’s interested to learn about different plants but isn’t likely to go home after a garden visit
and actively research further information. However, if the information was there in front of
him, he would engage with it.
Interests
●
●

New technologies
Science

Frustrations:
●
●

Difficult to ring-fence time to get out
of the city
Doesn’t own a car and is restricted
by public transport options / times
when attempting to get out of the
city

Persona 2: Jessica

Appreciates nature, but only visits green spaces when there is cause to do so, interested in
sustainability
Age: 29
Job: Office Manager
Digital experience: Moderate - High
Jessica enjoys getting out into open spaces and visiting places of interest but rarely has the
opportunity to do so in her day-to-day life. She commutes, she works long hours, and she
has a lot of commitments outside work. When she has the opportunity to take more time for
herself, she ends up just sleeping through the day as she is exhausted.
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However, when she has friends or family visiting, she will generally take them out areas of
natural beauty and interesting visitor sites, sometimes driving 4 hours each way to do so.
Each time she visits somewhere in the countryside, she remembers how much she loves it.
She’s keen to make changes in her diet, and explore more natural remedies, but right now
she has too little time.

Interests
●
●

Spending time with friends and
family
Cooking

Frustrations:
●

No time

Ahead of envisionment and testing phase 1, a concrete scenario was only written for the
“activate the system” stage, as the “interact with the system” concept was still in the
preliminary stages.

Concrete Scenario 1
People: Jessica
Activity: Entering the gardens and activating the interactive system
Context: Has friend’s visiting, decided to take them somewhere unique
Technology: Carrying a smartphone
Jessica enters the urban permaculture gardens through the Lion’s Gate entrance, with her
friends. As Jessica enters and heads down the steps, she sees that to the left of her (as she
is facing the library windows from the Lions Gate steps), there is a wall painted white behind
a herb garden. She also sees painted paving slabs on the ground in front of the herb garden.
Intrigued, she and her friends move through the herb garden. She can’t see how the painted
wall fits in with anything, but notices that there is a sign near the wall inviting her to, “Touch a
herb to learn more”.
The herbs are all labelled. She reaches out and touches a mint leaf. To her surprise, the
white wall suddenly has a digital screen projected on it, showing her a mint plant from
different angles, and listing its health benefits.
Issues identified:
●

How will the user move through the garden? Is there a paved route?
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●

How to draw the user’s attention to how to use the system. In particular:
(1) how to clearly instruct them to touch the leaf to begin
(2) how to ensure they think to look up once they have touched the leaf and
are not waiting for something to happen at ground level
(3) will all herbs be tagged? New herbs / seasonal herbs may not be tagged
straight after planting

6. Concrete Scenarios 2, 3, 4
Created in the context of the revised conceptual model.

Concrete Scenario 2
People: Jimmy
Activity: Entering the gardens and activating the interactive system
Context: Heard there was a digital installation and wanted to find out more
Technology: Carrying a smartphone
Jimmy enters the gardens via the Lions Gate entrance. He looks around for a while before
seeing a large tree trunk at the edge of a plot of land full of small plants. Next to the tree
trunk is a sign explaining the system. He scans the QR code on the sign, which prompts him
to confirm he would like to download an app. He confirms. Using the app, he unlocks a
wooden box next to the tree trunk, which contains a cardboard virtual reality headset for him
to slide his phone into. He inserts his phone, puts the goggles on, and when he looks back at
the tree trunk he can see a 3D rendering of the entire herb garden on the tree trunk.
Instructions displayed on the screen tell him to pinch his fingers around a herb of interest,
and then spread his fingers to trigger the display of information on that specific herb.
Issues identified:
●
●
●
●
●

What is someone is not familiar with a VR headset?
How to make the activation and interaction instructions easily understandable?
How to ensure someone returns the headset (would the accountability of having
unlocked the box with their phone, thus leaving a digital footprint, be enough?)
How will the cardboard fare on a rainy day?
Can the system be used without a smartphone? VR goggles with the app
pre-installed would be expensive equipment to leave out for use in a public garden.
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Concrete Scenario 3
People: Jessica
Activity: Interacting with the system
Context: In the gardens with her friends
Technology: Carrying a smartphone
Jessica and her friends have discovered the tree trunk, read the instructions, loaded up the
app on Jessica’s phone, and have begun interacting with the system. Jessica notices a herb
with colourful berries and is intrigued as to what it is - she pinches, zooms, and the screen
detailing the name, health benefits, and edibility of the herb appears. Amused, she wants to
share what she is seeing with her friends, so she removes the headset and passes it to her
friend on the other side of the tree trunk.
Issues identified:
●

●

AR works using visual triggers - if the headset is removed and passed to another
person, who uses it from a different angle / location, would the screen for the
previously accessed herb persist, or would it be lost because the visual trigger was
not in view whilst the headset was being passed to the 2nd user.
What happens if multiple people interact with the system using multiple headsets and
phones? Would there be interference or does each participant have their own
individual experience?

Concrete Scenario 4
People: Jessica
Activity: Browsing recipes
Context: In the gardens with her friends
Technology: Carrying a smartphone
Jessica has zoomed in on a herb that interests her, and has selected the “recipes” button, by
pushing her finger into the physical space in front of her which corresponds with the virtual
button displayed on her screen. She is presented with a list of recipes, with accompanying
photos, and she can scroll up and down the list by moving her finger up and down in the
physical space in front of her, which corresponds to the virtual scroll-bar displayed on her
screen. When she sees a recipe she likes, she clicks “Save to app”.
Issues identified:
●

The AR should only work when the user is facing the tree trunk, otherwise a user
might accidentally poke, push, or attempt to scroll a passer-by.
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Appendix B: Consent Forms
1. Herb Walk (participants & leader)
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Appendix C: Evaluation Surveys
1. Usability
1. It was simple to use this system
Strongly Agree

1

2

3

4

5

6

7

Strongly Disagree

5

6

7

Strongly Disagree

Comments

2. It was easy to learn how to use the system

Strongly Agree

1

2

3

4

Comments

3. The information provided for the system was easy to understand

Strongly Agree

1

2

3

4

5

6

7

Strongly Disagree

7

Strongly Disagree

Comments

4. I could easily complete the given tasks using the system

Strongly Agree

1

2

3

4

5

6

Comments

5. The organisation of information on the system screens was clear

Strongly Agree

1

2

3

4

5

6

7

Strongly Disagree

Comments
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2. Pleasure
1. I feel stimulated when I use this system
Strongly Agree

1

2

3

4

Strongly Disagree

4

Strongly Disagree

4

Strongly Disagree

4

Strongly Disagree

4

Strongly Disagree

Comments

2. I feel entertained when I use this system
Strongly Agree

1

2

3

Comments

3. I feel excited when I use this system

Strongly Agree

1

2

3

Comments

4. This system makes me feel enthusiastic

Strongly Agree

1

2

3

Comments

5. This product gives me satisfaction

Strongly Agree

1

2

3

Comments
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Appendix D: Evaluation
1. Co-discovery comments (post-task)

“I like that the information is something I can use, but would be good to have
information how what preparations a particular herb is available in, so I can go
and do something with that. Maybe use generic names so it wasn’t
commercialised”
“If using for real life, would be hesitant about shared VR goggles. In the cinema
they are plastic-wrapped. I would probably feel better if when I took it out it was in
a plastic bag. Would definitely be a tension there between a disappointment at
seeing plastic used and the hygiene benefits.”
“Unlocking in the tree is really cool, but for 3D cardboard glasses would want to
pay some money and pay on the way in, and could take away and use it with
other VR stuff. “
“If the cardboard got wet and someone’s phone slipped out”.
“I don’t trust the Google Cardboard strap but I would hold the phone to my face “
“I liked the tree as it really reinforced that connection”.
“Maybe you could have the tree trunk open and you could choose what you want
to learn more about, take an object out, put it on top, gives purpose to physical
interaction and there’s a migration into the digital interaction from a first physical
step. Headset is definitely cooler. Needs to be either Google glasses or phone for
now. Should be able to move around it, can touch past it, but would still be
compelling and fun. Different object would encourage longer interactions. Rental
pair of google-glass style glasses. Subtle audio cues to help with recognition
when you have pressed a button, as it can be difficult to get coordination in the
mixed-reality world.”
“Would want a shortened URL, a bitly or something, for anyone who can’t figure
out how to do QR codes”
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