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User Centred Design of a Mobile Interface

Abstract
This report contains the design of a mobile interface (Ml), through the use of a user-centred design
process. Included is the process used to carry out usability evaluations of the design. The design has
not been finalised to product level but instead completed to a hi-fidelity prototype.
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Introduction

| have designed and user evaluated a mobile interface design. As there are many kinds of ‘interface’ i
chose to centre my design on the GUI (Graphical User Interface) of the mobile device. | also had to
decide what style of mobile interface to use. | chose an area that i felt i had strong knowledge with,
this being mobile phone devices.

| have chosen to design a cooking application for a mobile phone device. This application is being
designed to allow users to search through a library of recipes, choose a recipe and then cook the
chosen recipe. During the process all of the steps required to complete the process such as
ingredients and cooking times will be available to the user.

A function for downloading new recipes will also be included in the design of the software, to allow for
better functionality.

This mobile interface will not be completed to product level but instead to a hi-fidelity prototype. | will,
however, create low-fidelity and mid-fidelity prototypes and carry out user testing and evaluation on all
of these levels of design.

Implementation of the UCD Process (User Centred Des  ign Process)

In the design of the MI | will be implementing a User Centred Design Process. UCD is an approach to
design that anchors the process around the future users of the product. UCD considers these users
during the planning, design and development of a product.

The UCD design process considers many aspects and a step-by-step approach can be taken;

Initial UCD Process
1. Identification of problem space
2. Identification of the users
3. A number of iterations — Understanding users, Requirements, Prototyping and Evaluation

Secondary UCD Process
1. Understanding users
2. Requirements — for prototypes based on understanding of users
3. Prototyping
4. Evaluation — of prototypes by users to asses success

The Specific Methods Used for Designing and Usabili  ty

Usability methods

| am going to use both qualitative and quantitative data to form a suitable verifiable, user centred
design. By using both of these forms of data | will be able to build a better understanding of users
needs and understandings of the design. This will allow me to design a product far more suited to the
user’s requirements. As there are aspects of the context which may change such as the testing
venue, for example, Quantitative data is a suitable as it is relatively unaffected by context.

However Qualitative data can be affected by context. | still believe that this is a suitable method to use
though, as at each iterative stage of testing the context in which the testing is carried out will remain
consistent.

In regards to quantitative data, metrics are suitable with this design process as | am testing the
usability of software based on time to completion for some tasks. By measuring this time and
recording it | will be able to produce descriptive statistics based on the findings.

One form of qualitative data that | will collect is interviews and questionnaires. When designing a
software product | feel that user satisfaction is an important aspect of design. To really gauge and
understand user satisfaction it is necessary to directly ask them for their personal experience when
using the product. By doing this | will be able to design a ‘better’ product with the user’s requirements
directing the core design process.
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When completing usability studies it can also be important to consider the ethnography of the study.
Ethnography is a branch of anthropology that provides scientific description of individual human
societies. (

I
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Due to the nature of the product that i am designing i will be conducting usability studies from a broad
ethnography and will not specifically be focussing on one society in particular.

Conceptual Frameworks

When designing this GUI i will consider Conceptual Frameworks that i have experience with from past
assignments. The main conceptual framework that i will consider is Design Principles by Don Norman.
Considering design principles are important when designing a product. This will allow me to consider
current design ‘norms’ that exist within the current market and ensure that i do not stray too far from
these creating a product that is not usable.

Usability goals are also important to consider. There are certain aspects that are not relevant to my
current design however there are many that apply. | will closely consider the efficiency, effectiveness,
learnability and Memorability whilst designing this GUI. | will consider the works of J. Preece, J. Sharp
and Y. Rogers when designing this product.
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Iterative Evaluation Process
In addition to the methods described above | will also use an iterative evaluation process. This will be
carried out on the 3 stages of prototype development. These steps are:

Iteration 1:
Lo-fi prototype
User evaluation
Iteration 2:
Mid-fi prototype
User evaluation
Iteration 3
Hi-fi prototype
User evaluation

Iterative Design evaluation is an important aspect to consider when designing a GUI product. It can
been seen as the repetitive cycle of designing, prototyping, testing and modifying the design based on
the results of the testing. The idea being that a product cannot simply be created by the vision of the
designer alone. Refinements to the original design will likely take place as prototyping and testing play
an important role in how the final product or design will take shape.

Users

To complete a UCD successfully | must run user studies. It is very important to carefully choose the
users and the environment that the study will be conducted under. | will conduct the study using a
minimum of 3 users whom will remain the same for all iterations.

Ensuring my User Data is Verifiable
The user data that i collect must be verifiable. This ensures that no person can object to any
aspect of the study that is calling upon the user data as there is proof that the data was
collected and how it was collected.
| will ensure this through a number of steps;

1. | take signed consent forms from all of the users

2. Photographs will be taken of the study being carried out

3. Any further comments or thoughts i will get signed off by each of the users

I will include all of this information into this report so that it can be called upon if needed by
any person reading the document.
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Scope

What features and functions | will specifically focus on. At each prototype level i will supply my users
with the tasks outlined below. The user testing sequences below will refer to the iteration processes
below, depending on the level of the prototype.

User Evaluation — Iteration 1 (Low Fidelity Prototy  pe)

Provide the user with a recipe choice. Ask them to select the recipe and follow the software
through to achieve a successful end result
1. Measure the length of time taken to complete the task (record which they decided to
use)
2. Record the amount of failings of required number of prompts to complete the task
successfully
3. Ask the user for their suggestions on the functionality and design of the software

Free test (User chooses what to do)

Speak with the users individually and discuss with them what, if any, improvements or
alterations they would make to the software.

User Evaluation — Iteration 2 (Mid Fidelity Prototy  pe)

Provide the user with a recipe choice. Use the software to complete the steps necessary to
cook the dish.
1. Measure the length of time taken to complete the task (record which they decided to
use)
2. Ask the user for their suggestions on the functionality and design of the software

Ask the user to cook a recipe of their choose bearing in mind they only have chicken as a
main ingredient and also do not have any garlic
1. Record the length of time it takes the user to complete the task. (Record which task
they chose to do)
2. Record how many ‘routes’ they have to go down, before getting to a solution path.
3. Record suggestions and opinions on functionality.

For each user i will also ask them for their overall opinion of the software. This will be in the
terms of functionality and also the design of the software. This will help me to improve the
design of the product.
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User Evaluation — Iteration 3 (Hi Fidelity Prototyp  €)

Choose a recipe of your choice. Use the software to complete the steps necessary to cook
the dish.
1. Measure the length of time taken to complete the task (record which they decided to
use)
2. Ask the user for their suggestions on the functionality and design of the software

From the download new recipe, choose to download “Choose Recipe”, and then use the
software to successfully cook the newly downloaded recipe.
1. Record the length of time taken to complete the task.
2. Record which path they decided to use to search for the recipe chosen to download.
3. Record suggestions and opinions of design and functionality.

For each user i will also ask them for their overall opinion of the software. This will be in the
terms of functionality and also the design of the software. This will help me to improve the
design of the product.
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Iteration 1
Low Fidelity Prototype

Process

The initial stages of development of the product consist of a low fidelity prototype. | firstly
drew rough sketches of the product so that | could consider how the system would function.
Once | had gathered an initial understanding of how | wanted the software to function |
conducted initial research on the hardware (Nokia N8).

Further to this | then developed a step by step process path for the cooking application. This
allowed me to ‘see’ each section of the GUI that | needed to develop. By doing this | was able
to ensure that | manufactured the correct amount of stages for the interactive paper prototype.
(These initial sketches and research pages are included in the appendix and are clearly
headed)

The paper prototype produced was an interactive initial version of the GUI. It allowed for
completion of certain processed through the software but did also include many path
redundancies. These are processes that could not be completed using the paper prototype
but would want/need to be fully functional with the final product. To include every aspect of
the software GUI in paper prototype would not be suitable as there would be hundreds of
paths required meaning that hundreds of paper versions of each stage of the software would
need to be created.

(The Low-Fidelity prototype is included in the appendix.)

By making a low fidelity interactive prototype i was able to test the initial design stages of the
GUI. Once the testing is complete, this would allow me to further develop the GUI with
specific user requirements and needs in mind.

Testing
Below are images of the low-fidelity prototype, this was used by each of the test subjects
interactively, to mimic the processes the final product would supply.
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Main Software Screens
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User 1 (Verifiable Testing)
Below are images of user 1 conducting the usability test of the low-fi prototype. This user was
a male student aged 20.

User 1 Results

Due to path redundancy at the low-fidelity stage i informed the user to choose the recipe
‘Roast Chicken'’. By providing users with this recipe it would allow for a successful completion
using the GUI.

This user decided to use the A-Z search function from the GUI. This then allowed me to time
the overall completion of using the software through to a successful finish. This particular user
took 1minute 40seconds to complete the requested process. This is exactly the same amount

10



Scott Langford 203CR — Designing for Usability 2743099

of time that i recorded when i timed myself completing the same process. This is an indication
that the GUI that i have engineered is useable and learnable as a new user’'s completion time
is close to that of an advanced user. This is obviously a very rough indication and the most
suitable time to compare this to will be the time this user takes at the mid-fi. This will then
allow me to evaluate whether the design changes i make have made a positive improvement
to the software. The process the user followed is listed below:

Software main screen

Search/Download recipe screen

‘Search recipe by’ screen shown

A-Z search selected

Letter 'r' is selected

Recipes beginning with ‘r' shown

Roast Chicken is selected

Ingredients shown (Next button Pressed)

Cooking instructions shown (Next button Pressed)
10 Timer for cooking shown (Next button Pressed)
11. Successful completion screen shown (Next button Pressed)

©oNogOk~wNPE

This particular user required no prompting and no mistakes were made during the testing.
The above process steps are the choices that the user selected. This is one of 3 ways to
complete the process none of which are quicker than the other. This is very positive as a GUI
that is simple to use and learnable will be fair more usable and is more likely to produce a
positive user reaction.

11
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User 2 (verifiable testing)
Below are images of user 2 conducting the usability test of the low-fi prototype. This user was
a female student aged 21.

12
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User 2 Results

Due to path redundancy at the low-fidelity stage i informed the user to choose the recipe
‘Roast Chicken’. By providing users with this recipe it would allow for a successful completion
using the GUI.

This user searched for the roast chicken recipe by using the recipe name search function
from the GUI. | then timed the overall completion of using the software through to a
successful finish. Again i compared this to the time that it took myself to complete the task,
which was 1min 40sec, the same time as user 1. This particular user took 2min 04sec to
complete the task. This is clearly longer than the other user, but again a real comparison of
design improvement can only be made once the user completes the test on the mid-fi
prototype. The process the user followed is listed below:

Software main screen

Search/Download recipe screen

‘Search recipe by’ screen shown

‘Recipe name’ search selected

Roast Chicken result shown

Roast Chicken recipe was selected

Ingredients shown (Next button Pressed)

Cooking instructions shown (Next button Pressed)

Timer for cooking shown (Next button Pressed)

10 Successful completion screen shown (Next button Pressed)

©CoNoOkr~wNPE

This particular user needed to be prompted once however no mistakes were made during the
testing. The above process steps are the choices that the user selected. This is one of 3 ways
to complete the process, none of which are quicker than the other. This is very positive as a
GUI that is simple to use and learnable will be fair more usable and is more likely to produce
a positive user reaction.

13
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User 3 (Verifiable Testing)
Below are images of user 3 conducting the usability test of the low-fi prototype. This user was

a male student aged 19.

User 3 Results

Due to path redundancy at the low-fidelity stage i informed the user to choose the recipe
‘Roast Chicken’. By providing users with this recipe it would allow for a successful completion
using the GUI.

This user searched for the roast chicken recipe by using the A-Z search function from the
GUI, the same as the first user. | then timed the overall completion of using the software
through to a successful finish. As with the other users i timed the length of completion and

14
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compared this to the time that it took myself, which was 1min 40sec, The time user 2 and user
1 took. This particular user took 2min 12sec to complete the task. Again a real comparison of
design improvement can only be made once the user completes the test on the mid-fi
prototype. However it is reassuring as a designer to notice that all of the times of completion
are very close to each other. The process the user followed is listed below:

Software main screen

Search/Download recipe screen

‘Search recipe by’ screen shown

A-Z search selected

Letter 'r' is selected

Recipes beginning with ‘r' shown

Roast Chicken is selected

Ingredients shown (Next button Pressed)

Cooking instructions shown (Next button Pressed)
10 Timer for cooking shown (Next button Pressed)
11. Successful completion screen shown (Next button Pressed)

©oNoTOkr~wONPE

This user needed to be prompted on several occasions, however these were purely with
reference to with how to use a paper prototype opposed to what to do with the software. No
mistakes were made during the testing. The above steps are the route that was chosen to
complete the task. This is one of 3 ways to complete the task, none of which are quicker than
the other; this is the same as the 2 previous users. This is very positive, as a GUI that is
simple to use and learnable will be fair more usable and is more likely to produce a positive
user reaction.

Qualitative User Opinions

After speaking with the users after conducting the tests some areas that required improvement were
outlined. The main problem that was outlined was the need for a digital prototype as the paper one
was confusing and a little hard to understand. This was my plan for development of the prototype
process from the offset.

Including this the users agreed that the graphical aspect of the prototype needed improving. It was
made clear that by improving the quality of the aesthetics the product would not only look better it
would be more functional.

One user also commented on the fact that the tasks were pre-defined and did not allow for much
freedom when testing. This is one area that can be improved at the next stage of prototyping as a
digital prototype will be easier to expand than a paper one.

15
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Iteration 2
Mid Fidelity Prototype

Developments since Low-Fidelity Prototype

After conducting verifiable user testing on the interactive low-fidelity prototype i was able to
identify various areas that could be improved.

| have identified that that the systems GUI step process is clear and easy to understand and
this requires no real adjustments to maintain a useable GUI. At this stage of prototyping it is
also important to reduce the amount of path redundancies that exist within the prototype. This
will allow me to further test these aspects of the software and work towards the final GUI
product.

After testing i also received feedback that the paper prototype was confusing but this was
purely due to the fact that the prototype was made of paper and did not provide any user
feedback whilst being used (Other than myself changing each screen by hand). Because of
this the next stage of prototyping will be produced using programming software on a
computer. This will allow for a more interactive Mid-Fi prototype. | will also be able to produce
a prototype that is more aesthetically pleasing.

Process

As i had already created the solution path of the GUI at an early stage i was able to use this
and the interactive prototype to develop the interactive mid-fi prototype.

Using Microsoft Visual Studio (Trademark Microsoft) | began programming the interactive
mid-fi prototype. | used an image of the hardware device, the Nokia N8.00, as the initial
screen stage of the software. From here onwards the GUI was created using forms within the
programming software and code.

From the testing of the low-fi prototype it was outlined that i needed to reduce the amount of
path redundancies. | managed to achieve this by including more possible successful paths
within the software. This would allow for more thorough testing at the mid-fidelity prototype
stage of the design of the product.

Below are screenshots of the software that i developed. | have included screenshots that
show the step by step process of one possible path completion. This being opening the
application, searching for a recipe and continuing to completion. (The software from the mid-fi
prototype is included on a CD included in the appendix of this document).

Phone Desktop Cooking App Main Screen

16
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Cooking App Second Screen

Search Recipe’s

A-Z Search Recipe’s

Select Recipe ‘R’

17
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A-Z Search Results

Selected Recipe Ingredients

Cooking Instructions

Cooking Timer

18




Scott Langford 203CR — Designing for Usability 2743099

Cooking App Close screen

As with the user testing stage of the low-fidelity prototype i tested the mid-fidelity prototype in
the same manner. | used the same test subjects to ensure that the results would be accurate.

19
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User 1 (Verifiable Testing)
Below are images on user 1 conducting the usability test of the mid-fidelity prototype. This
user was a male student aged 20.

20
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User 1 Results

The first task that this user undertook was to choose the ‘Roast Chicken’ recipe and follow the
software to completion. At the mid-fi stage of prototyping this took this user 1minute and
20seconds to complete. In comparison to the low-fi prototype this is an improvement of
20seconds. | believe this is a very good improvement and has meant that digitising the
prototype has lead to it being more efficient and useable.

It was also important to notice that this user followed exactly the same solution path as they
did in the low fidelity prototype. | believe that this is due to the fact that the GUI is simple to
learn and memorise. This leads to the software being easy to use leading to my ultimate goal
of developing a usable product.

21
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User 2 (Verifiable Testing)
Below are images on user 2 conducting the usability test of the mid-fidelity prototype. This
user was a female student aged 21.

22
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User 2 Results

Again at this stage of testing the user was required to select ‘Roast Chicken’ from the recipe
list and follow the software through to completion. At the low-fi testing sequence this operation
took the user 2minutes 04seconds. At the mid-fi prototype stage this user took slightly les
time to complete the task, 1minute 58seconds. The time taken to complete this task was
slightly reduced at this stage of testing compared to the low fi results for this user. As with
user 1 this is a slight improvement on the time to completion and this hopefully highlights an
improvement in design and usability.

When completing this task the user followed the same solution path as they used previously
at iteration 1. | put this down to the fact that the GUi has a memorable process system.

23
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User 3 (Verifiable Testing)
Below are images of user 3 conducting the usability test of the mid-fi prototype. This user was
a male student aged 19.

User 3 Results

At this stage of testing this user found the electronic form of the GUI far easy to use than the
previous paper prototype. This can be the explanation between the large reduction in time it
took this user to complete the task that was set to them. At iteration 1 this user took 2mintues
12 seconds but at iteration 2 only took 1minute 30seconds. Which is clearly a vast
improvement compared the original time posted by this user.

24
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Another important feature to notice is that this user also required some prompting and
assistance during the last iteration stage, however at this stage of testing completed the task
unaided.

Difficulties with User Testing at Iteration 2

| also asked the users to compete a second task at iteration 2; To choose a recipe with the
main ingredient bearing in mind they did not have any garlic.

Unfortunately i made a human error, this being that the only recipe that was suited to this task
was the Roast Chicken recipe. This would have resulted in the second task being identical to
the first task at iteration 2.

However i did carry this task out for each of the users and i thought it was beneficial to note
that each of the users immediately used the ‘search by main ingredient’ tool within the GUI.
This was the tool of searching that i had hoped the users would select to complete this task.
Ultimately although these results were compromised by a human error i was still able to
establish that the search function present within the GUI was the correct and most effecient
function to include.

Qualitative User Opinions

After testing was carried out for the users at iteration 2 (mid-fi prototype), i again carried out
gualitative testing. This allowed me to communicate with the users and gauge what their
personal opinions and thoughts were with the product. These combined with the quantitative
testing in iteration 2 and iteration one allowed me to continue development of the product with
the user in mind.

At this stage of development the 3 users agreed on a number of points that could be further
improved with the product. Again similar to iteration 1, the users highlighted the graphical
aspect of the GUI as being a weak component. From this i further probed to establish what
the users meant. | was able to gauge that the GUI looked too primitive and did not compare to
current products available on the market.

Further to the design aspect requiring further development aspects of the software that did
not function were also highlighted by the users. At the point of testing all 3 users inquired to
what some of the other functions were; to which i replied “in the final product these will be”. All
3 users reactions to this were the same and felt that the ability to test all aspects of the GUI
was an important aspect to consider.

25
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Iteration 3
High Fidelity Prototype

Developments since Mid-Fidelity Prototype

After conducting verifiable user testing on the interactive, digital mid-fidelity prototype i was
able to identify further areas for improvement.

| was able to identify that the prototype did not allow for user errors to occur. Due to this i
decided to keep the style of the GUI menu’s and layouts the same and alter very little with
regards to this. At each stage it was clear to the user what would happen next and if the
wrong step was taken the option to take a step back was always available to the user.

| was able to establish 2 main areas that could be developed for the High-Fidelity prototype,
the first being that of aesthetics. The mid-fi prototype was outlined to look ‘clunky’ and under-
developed leading me to the decision that a more aesthetically pleasing graphical user
interface would be needed.

The final area that i felt needed to be improved was path redundancy. This will allow the High-
Fidelity prototype to be tested freely without the user being required to complete pre-defined
tasks. The main area that needed to be included, at the very minimum, was a single recipe for
each alphabetical search. This would allow the software to function fully without any path
redundancy.

Process

At this stage of prototyping i was now aware of the users requirements based on the previous
testing at earlier stages. Since the mid-fi prototype i was able to establish the above areas of
concern and from these points further develop the product to the following level.

| decided that the design of the software needed to be altered and to do this i matched each
of the menu frames to the initial one that looked like the Nokia N8. Below is an example of
this.

Mid-Fi GUI Hi-Fi GUI

From these 2 screens it is clear to the see the graphical improvement.

26
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The Previous prototypes were also missing the feature of being able to download a new
recipe. At the final product level this would ideally happen via an internet connection so the
consumer could browse a large list of recipes. However for prototype purposes i had to create
a small library of 3 new recipes that the user could ‘download’ and continue to view the
process of cooking the recipe. This allowed me to simulate the process that would be
available on the final product.

Below are some screens of the ‘downloading’ section of the software.

The Download Menu Newly Uploaded Recipe Menu

Search by A -Z Function View by Main Ingredient

27
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Results from Usability Testing Iteration 3

Further results from this iteration were taken. These are available on request however due to
the constraints of a word limit on this document i was unable to include this in this portfolio. If
you would like these results email langfor8@uni.coventry.ac.uk

28
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Appendix
In this section is supporting evidence of work. Listed below are the documents that are included in the
appendix.

Copy of the Consent Form

Low-Fidelity Prototype

Mid-Fidelity Prototype (On the CD Rom)

High-Fidelity Prototype (On the CD Rom)

Questionnaires and Interviews (Raw Format)
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