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Abstract

Customers of the bank need to hedge their exposure to interest rates risk on long term debt in
order to protect themselves against adverse interest rate movements and request a fixed
interest rate from the bank for this purpose. The bank in turn needs to go to the financial
markets and off-set its risk by entering into an interest rate swap at the given market rates.
The fixed interest rate quoted to the customer should therefore be market related to support

the business model of the bank and prevent it from taking on undue interest rate risk.

The existing system used for this purpose is a cumbersome manual process and a new quick
usable system at the fingertips of the Relationship Executives would give the bank a
competitive advantage over banks using manual systems. In order for this system to be
effective and adopted by the Relationship Executives the design of a user centred system and

in particular the user interface becomes of the utmost importance.

In our search towards an interactive mobile fixed rate calculator, in this dissertation, we are
interested in the human-centred design and in particularly exploring the mobile user interface
design and the user experience (usability) thereof. A mobile solution will allow real time rate
quotes to Relationship Executive while they are on the move or out of the office rather than a
desktop application.

The methodology adopted was to make use of a structured approach for observation and
scenario creation in the design by starting with a contextual inquiry. As the users are the most
important stakeholders in user-centred design we made use of participatory design techniques
as the users are seen as active collaborators rather than passive participants. While traditional
design approaches focus on observations and questionnaires participatory design focuses on
the user, what they think, feel and dream. In this study we make use of proven participatory
design techniques namely the CARD (Collaborative Analysis of Requirements &
Design)/CUTA (Collaborative User’ Task Analysis) and PICTIVE (Plastic Interface for
Collaborative Technology Initiatives through Video Exploration) methods of design. The
outcome of these methods resulted in a low-fidelity paper prototype which then evolved to a
low-fidelity software prototype. Finally, we evaluated the usability of this mobile interface

design.



ACKNOWLEDGEMENTS

Acknowledgements

I would like to express my heartfelt thanks to:
My supervisor
My Wife

My Friends and Colleagues

Vi



CONTENTS

Table of Contents

A DS ITACT. Lttt e
AcknOWledgement. ... ... o e
Lo Introduction ...
O Y7 (03 A2 18 o) 4
1.1.1. Customer Interest Fixed Rate Loans...................oooin,
1.1.2. Pricing of a Fixed Interest Rate Loan....................coo
1.1.3. Mobile User Interface Design...........cocooiiviiiiiiiiiiiiiii e
1.1.4. User Centred DeSigI. ... ....oviiiiiiiiiii i
1.2. Research ObjectiVes. .. ..ot
1.3. Organisation of this Dissertation..............ooiiiviiiiiiiiii i
2. Background. ... ...
2.1. User Centred Interface Design..........oooveiiiiiiiiiiiiii e
2.2, Participatory Desi@n..... ..o
2.2.1. Reasons for Using Participatory Design.............c.ccovviiiiiiinnnn..
2.2.2. The Process of Participatory Design.............coociiiiiiiiiininnnn,
2 3 POt O Y PINE . ettt e
2.4. Usability testing of the Interface Design.................oooiiiiiinn
2.5. Other Mobile Systems in Use........oouviiiiii e
2.5.1. Open Data Kit (ODK).......oooi
2.5.2. Applications for Mobile Intelligence..............ooooiiiiiiiiii i
3. Methodology . ...

3.1. Significance of Research..............oo i

3.2. User Participatory Design for Interface Design..............ccooviiiiiiiiiiin

3.4, ConteXtual Design. . ...ooveit i
3.5. Participatory Design Techniques...........cooiiiiiiii i
3.5.1. The CARD/CUTA Technique.........oovvviiiiiiiiiiiiiiiiienn,
3.5.2. The PICTIVE Technique........coovvniviiiiii e
3.5.3. The Comparison between CARD/CUTA and PICTIVE Techniques....
3.6. Conceptual Model EXtraction. .. ...
4. Participatory DeSIgN. .. ...

T T 1o U 0 e 11 (o5 (0} « VN

vii



CONTENTS

4.2. The Design Team.......oooiiiii e 27
4.3. Data-Gathering with Contextual Inquiry................ooiiii i, 28
4.4. Findings of the Contextual Inquiry...........c..oooiiiiiiiiiiiii s 30
4.5. Turning Understanding into Design... ..o, 31
4.5.1. Preparation for the CARD/CUTA Sessions..........ccoevveeiiviiineinnnn. 31
4.5.2. The CARD/CUTA SeSSI0N. . ..iviitiiitii i 32
4.5.3. The Results of the CARD/CUTA Session........oc.eevveviiiiiniinennnn. 33
4.54. Preparation for the PICTIVE session............coooooiiiiiiiiii e 35
4.5.5. The PICTIVE Workshop Session..........c.ooovivviiiiiiiiiins 36
4.5.6. The Results of the PICTIVE Session.............ocoooiiiiiiiiiiiiiinn, 38
4.6, E-Prototype. ..o 40
4.7. Finding and Analysis. ... ..ooeiiiii e 41
4.8. Evaluating the Interface Design...........cooooiiiiiiiiiiiii e 41
48.1. Conceptual Model Extraction (CME)............ociiiiin 42
4.8.2. The USers. .t 42
4.8.3. The Conceptual Model Extraction Session.............cceoeviiiiiinnninn. 42
4.8.4. Findings and Analysis.........coooiiiii 44
4.8.4.1. Existing Functionality that differs from Expected Functionality......... 44
4.8.4.2. Changes to be made to the Interface Design..................c. 45
4.8.4.3. Users impression of the Interface Design..................cooc. 45

5. COMCIUSION. Lttt e e e 49
5.1, Research QUestionS. ... o e 49
R 0707515 ¢ 101013 (o) s DU PP 49
5.3 Future Work. ..o 49
5.3.1. Extending the Fixed Rate Calculator....................oooiiie, 49
5.3.2. New Design Tools. ..o 49
ReOIONCES. ...t 50

viil



CONTENTS

Figure 1
Figure 2
Figure 3
Figure 4
Figure 5
Figure 6
Figure 7
Figure 8
Figure 9
Figure 10
Figure 11
Figure 12
Figure 13
Figure 14

List of Figures

The Term Structure of Interest Rates. .. ..ooooveiii i

Structure of a Fixed Rate Loan.......ooooveeiiin i

Example of a Roambi BI Dashboard application..............................

Equipment and materials used in PICTIVE technique........................

Manual Fixed Interest Rate Quoting Process Flow Diagram...............
Sample Playing cards for the CARD/CUTA session...............co.c..e.
Task: 1 Sign-In. .. ..o

Task: 2 Fixed rate quote...

Task: 3 Help system........

Example of materials prepared by the designer...................cocveeiiin

The PICTIVE SeSS101 1N PrOgress. . v ouutueete ittt iiieieeeiaaieaiiaienen

The paper prototype of the

interface design.............coooiiiiiiin i,

Screen movements of the paper prototype.........oooviiiiiiiiiiiiiinnenn

e-Prototype: Screen layout

18
24
29
32
34
34
34
36
38
38
39
41



CONTENTS

List of Tables

Table 1 Example of a fixed interest rate quote..............c.ooeviiiiinnn..
Table 2 The equipment used for the low-fidelity prototyping in PICTIVE
Table 3 QUESHIONS. ...ttt e e



CONTENTS

ATM
BI
CARD
CUTA
IDS
MID
MDD
Mobile BI
NCA
ODK
PD
PICTIVE

RE
SAFEX
UCD
Ul
USABILITY

List of Acronyms

Automated Teller Machine
Business Intelligence
Collaborative Analysis of Requirements & Design
Collaborative User’ Task Analysis
Information System Development
Mobile Interaction Design

Model Driven Development
Mobile Business Intelligence
National Credit Act

Open Data Kit

Participatory Design

Plastic Interface for Collaborative Technology Initiatives through Video

Exploration

Relationship Executive

South African Futures Exchange
User Centred Design

User Interface

User Experience

Xi



1. INTRODUCTION

1. Introduction

The mobile banking market has grown significantly over the last several years with many
financial institutions offering some form of mobile service to their customers. According to
the Mobile Banking Associaion (2009) most large U.S. banks offers a basic mobile solution
to their customers. The most common services available are:

* Account balances, updates and history

* Account alerts, security alerts and reminders

* Customer service via mobile

* Branch or ATM (Automatic Teller Machine) location information

* Electronic bill payments delivered by secured agents and mobile client applications

* Funds transfers

* Transaction verification

However, Hatch (2008) points out that a large number of companies are rapidly undertaking
mobile BI (Mobile Business Intelligence) owing to market pressures such as the need for
higher efficiency in business processes, improvement in employee productivity (e.g. time
spent looking for information), better and faster decision making, better customer service,

and delivery of real-time bi-directional data access to make decisions anytime and anywhere.

Fitzgerald (2010) states that Gartner analyst Ted Friedman believes that mobile delivery of
business intelligence is all about practical, tactical information needed to make immediate
decisions. "The biggest value is in operational business intelligence information in the
context of applications, knowledge pushing lots of data to somebody's phone." The real-time
flow of bi-directional data in a mobile fixed rate calculator will improve the efficiency and

speed in the delivery of a fixed interest rate contract to the customers of the bank.

1.1. Motivations

1.1.1. Customer Fixed Interest Rate Loans

Sullivan (2003) states that an interest rate is the price a borrower pays for the use of money
they borrow from a lender; for instance a small company might borrow capital from a bank to
buy new assets for their business, and interest is the return a lender receives for deferring the
use of funds, by lending it to the borrower.

Volatility in interest rates is a given as the economy follows a cyclical trend. In order for the

borrower to protect against future adverse interest rate movements the interest rate may be

1



L INTRODUCTION

fixed, especially n the case of long term borrowings. The question is at what level must the
fixed interest rate for a specific term be scl to wke into account the risk assoclated with

adverse movements in future interest rales?

L1.2, Pricing of a Fixed Interest Rate Loan

Figure 1; The Term Structure of Interest Rates

SAFEX {South African Futures Exchange) Yield Curve
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Interest is the cosl the borrower pays for borrowing money for a certain term, Crousehore
{2010} delines the relationship between interest rales with different terms 10 maturity as the
term structure of interest raics and the yvield curve the plot of interest rates for a given dare for
debt seeunitics with differing times to maturity in which the vicld to marurity is shown on the
vertical axis and the tme o maturity is shown on the horizontal axis. For example, the South
Afvican Rand interest rates paid on treasury securilics (misk-free securitics) for various
maturitics are plotted on a graph by the South African Futures Exchange (see figure 1) which
is informally called "the vield curve." More formal mathematical descriptions of this relation

are often called the term strueture of Interest rates,
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Marshall & Bansal (1992) point out that the yield curve is not static. It is continuously
changing in response to evolving market conditions. Such shifts, however, are usually not
parallel. Rather, the short-maturity end of the curve (short end) might shift by more than the
long-maturity end (long end) or vice versa. The financial market yield curve (see figure 1) is
the starting point for all interest related pricing by the bank. From this curve the bank
determines the risk-free fixed interest rate for a specific customer for a specific term and
allows the quote to be valid for 30 minutes even if the yield curve moves during this time.
This riskless rate forms the base fixed interest rate for the contract with the customer and
statutory costs, consisting of cash reserving costs and liquid asset cost, as determined from
time to time are added. Depending on the liquidity position of the bank a liquidity premium
may be added to the base rate and statutory costs. Finally a customer credit risk margin is
added to arrive at an all-in customer fixed rate. This credit risk margin is determined by the

risk profile determined by the bank for every customer.

The validity period of 30 minutes of the fixed rate quote allows a window of opportunity for
the customer to accept the fixed rate quote or reject it. The bank in turn needs to go to the
financial markets and off-set the risk of future interest rate movements by entering into an
interest rate swap at the given market rate (see figure 2.). Should the quote be accepted by the
customer the bank will enter into the interest rate swap agreement with a counterparty to
hedge its own position. The interest rate quoted to the customer will be in the format as per

table 1 reflecting the all in fixed rate to be off-set in the market.

Table 1: Example of a fixed interest rate quote for a specific customer

This is an example quote at a specific point in time for a specific term, say 10 years.

Fixed Term Base Rate 8.70%
Statutory costs — Cash Reserving & Liquid asset costs 30%
Liquidity Risk Premium 15%
Credit risk margin (the bank’s margin) | 3.00%
All in customer fixed rate 12.15%

Marshall & Bansal (1992) indicates that hedging takes place when the bank does an opposite

transaction in the derivative financial market to swap a variable interest rate cash flow for a
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fixed interest rate cash {low to be able (o provide the customer with a fixed rate loan. This is

called an Interest Rate Swap (IRS) agreement.

Figure 2: Structure of a Fixed Rate Loan

Floating rate

Bank A

Fixed rate

Derivative Market

Bank B

According to Marshall & Kapner (1993) a swap 15 a contractual agreement evidenced by a
single document in which two partics. called counterpartics. agree to make periodic payments
to cach other. Marshall & Bansal (1992) explains that in interest rate swaps the exchangeable
nationals take the form of quantitics of money and arc called notional principals. In such a
swap, the notional principals to be exchanged are identical in amount and involve the same
currency. As such, ihey can be dispersed with; which explaing the origin ol the term notional.
Furthermore, since the periodic usage payments, called interest in this case, are also of the
same currency. only the value differential needs to be exchanged on the penodic settlement
dates. He points out that swaps are used to reduee cost of capiral, manage risks, exploit
cconomics of scale, arbitrage the world’s capital markets, enter new markets, and create
synthetic instruments. In the above fixed rate structure the RS is used (1o manage interest rate

risk for the client and the bank.

The existing fixed rate process is a cumbersome manual process prone to human error with a

validity window of 30 minutes to perform the following actions:
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The Relationship Executive must establish whether the proposed fixed rate customer falls
within the National Credit Act or not. This is done without the required information being
readily available and requires further investigation into the qualifying criteria;

Obtaining a market related fixed rate quote by the Relationship Executive is difficult as at
least two centralised departments (Structured Product and Treasury) are involved and the
mode of communication is by phone or e-mail;

After the fixed rate quote is given by the Treasury Department the validity period to
establish a market related hedge in the derivative market is 30 minutes. Once this time
expires a new quote must be obtained as there may have been movements in the yield
curve since;

Once the customer accepted the fixed rate quote a contract must be drawn up and signed

by the customer and the bank.

This manual fixed rate process place tremendous strain on resources:

Time

- The process is time consuming using time that the Relationship Executive could spend
with other customers.

- As the fixed rate quote is only valid for 30 minutes this deadline is often missed
resulting in the process to be repeated for a new quote.

- Time is wasted as the process to contact centralised department e.g. Structured Products
and Treasury by phone or e-mail is slow.

People

- Comprehensive training needs to be provided to the Relationship Executives to prevent
human errors in the execution of the process.

- More Relationship Executives are required to service the customers in view of the
slowness of the process.

Finance

- Costly investigations and loss of income may result should human error in the manual
process cause incorrect fixed rate quotes.

Marketing

- Marketing efforts are curtailed in view of the processes not being customer friendly as
delays in rate quoting are experienced. This would sometimes lead to customers accepting
fixed rate quotes from competitors.

Operations
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- the processes have too many manual intervention allowing for human error.

The solution may be an application that ties all the information together in one place on a
platform that people take with them. A mobile system would therefore be the ideal solution as
it would be a system which would allow the Relationship Executive to have immediate real
time access to market interest rates and other relevant information while at the customer’s
premises or on the move. This would allow the Relationship Executive to properly negotiate
and set the fixed interest rate for the customer. This will allow for the transaction to be
concluded within’ the timeframe of 30 minutes without placing the bank at any undue interest
rate risk. A web based solution would not allow the same flexibility as experienced by a

mobile solution.

The challenge is to design a system that is useful that would provide an overall pleasant
experience. Jones & Marsden (2006) considers two useful ways of improving the overall user
experience. The first concerns the identity of a product — the message the design sends to the
user; the way it makes them feel and act. Then there’s the need to extend the influence of
interaction design beyond the technology itself to the whole package presented to the user:
the marketing, customer care, charging plans, etc. In both cases, the aim is to present the user

with an experience that is solid, distinct, understandable, trustworthy and satisfying.

1.1.3. Mobile User Interface Design
Mobile technology is not fully used in the South African banking sector. Although mobile

technology is used where clients interact with the bank to conduct their daily banking, it is
not used in the internal processes of the bank to assist in delivery of enhanced products. Most
banks use mobile technology to deliver e-mail communication where technology such as
Blackberry phones and Blackberry Enterprise Servers make use of “push technology” to
deliver e-mail messages. The delivery of an interactive mobile fixed rate quote calculator that
the Relationship Executive can use whenever they are the customer’s premises or at any

different location would be a first in the South African banking sector.

1.1.4. User Centred Design

A fixed rate calculator with mobile interaction will provide the Relationship Executive with
the ability to price the customer effectively at their business premises and enhance the

delivery of this product. However, the users (Relationship Executives) should be central to

6
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the design and particularly the user interface thereof. They should accept or “buy in” to the
design and it should provide a pleasant usability to the Relationship Executives; in other
words, it should be a user centred design. The focus of this study will be the user centred
design of the calculator and especially the interface design.

In addition, this research pursues the interface design of the calculator resulting in a paper
prototype and ultimately an e-prototype. This research will not go beyond the interface design
of the quote calculator, and future research may well include design of a fully workable fixed
interest rate system which will include the establishment of the fixed rate contract with the

customer,

1.2. Research Objectives

The research is aimed at answering the following questions:

1. Is it possible to make use of user centred design techniques and methods to
effectively design a mobile interface that includes all the elements and functionality

needed to obtain a fixed rate quote for a customer?

2. Does the evaluation of the Interface Design using Conceptual Model Extraction
indicate a design that is in line with the mental model of the users?
Will the existing Relationship Executives be able to use the tool to complete the tasks
successfully? By successfully, we expect the Relationship Executives to use the interface
to complete a task more efficiently and effectively than with existing methods.
Will the usability of the interface design be such that the Relationship Executives “buy-

in” and want to use the interface? A low level prototype will be produced for this

purpose.

1.3. Organisation of this dissertation

This thesis is organised into the following chapters.
In Chapter 2 we provide an integrated, organized overview of significant literature published
on our research topic of user centred design, user interface design and mobile interaction

design. The methodology used in this thesis is explained in Chapter 3. Chapter 4 presents
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participative design work sessions and the results thereof to produce a first paper prototype of
the interface and the evolving e-prototype that follows. The e-Prototype is then evaluated
using the Conceptual Model Extraction technique. This is followed by a conclusion in chapter

5 on the research questions raised and possible future research.



2. BACKGROUND

2.Background

In this chapter, we review and evaluate the existing literature regarding the issues of
developing a mobile interaction interface design for a customer fixed rate calculator for use
by the Relationship Executives of a South African bank. The headings described in this
chapter are based on the topics established in the motivations section in the introduction

chapter.
2.1 User Centred Interface design

The topic of designing a mobile user centred interface was briefly introduced in the previous
chapter.

In this section, we examine this topic in more detail. We consider participatory or
collaborative design and prototyping in more detail with emphasis on interface design.

Tim Brown (2008) defines “design thinking” as a methodology that includes the full
spectrum of innovation activities with a human-centred ethos. He explains that innovation is
powered by a thorough understanding of what people want and need in their lives. He
describes it as a discipline that uses the designer’s sensibility and methods to match peoples’
needs with what is technologically feasible and what a viable business strategy can convert
into customer value and market opportunity.

In our search towards the usability of an interaction mobile fixed rate calculator, in this
dissertation, we are interested in the human-centred design and in particularly exploring the
mobile user interface design and the usability thereof. User centred design is a multi-
disciplinary design approach focusing on the user (Moa et. al., 2005). The goal is to better

understand the user and the task analysis.

Pekkola, et. al. (2006) points out that in the past numerous information system development
(ISD) projects have failed. Budgets or deadlines have been exceeded or a significant portion
of features is excluded from the final implementation. Regardless of the type of failure, the
reasons can often be traced back into inadequate and incomplete requirements specification.
The process of requirements development and specification — elicitation, analysis and
validation throughout the development process — is complex even when designing ‘simple’
single user systems. This is because often users cannot properly articulate their needs.
Obtaining the proper user requirements and needs for an information system development is
part of a user centred design and without this the project would not be successful. Various

methods may be used to gather user requirements e.g. Contextual Inquiry, Artefact

9



2. BACKGROUND

Walkthroughs, Participatory Design methods, Traditional ISD methods, Technology Probes,

and Model Driven Development to name a few.

According to Jones & Marsden (2006) technology probes may be used to assist in gathering
information where prototypes are installed and people’s behaviour with and around them are
studied. This may sound like the standard design practice of evaluating a prototype in
context; however, these pieces of technology are not designed to meet a specific need, tightly
providing a constrained set of services; rather, they facilitate a basic activity — such as
communication — in a way that is very simple for the user to operate and also highly

accommodating of their whims.

Bergman (2010) sees Model Driven Development (MDD) as a technical ICT design
approach which divides software design into two distinct phases. Firstly, the software
functionality is modelled in a modelling language such as Unified Modelling Language
(UML). UML provides a method for visualizing and modelling software architecture,
including the actors in the system, the business processes, the software processes, and
database transactions and messaging. Importantly, a UML model of a system is independent
of the underlying implementation technology. In the second stage of software design, the
UML description is translated, either manually or automatically, into a particular
implementation, using specific software components, database systems, messaging systems,
and distributed systems middleware. The principles of MDD will be used to provide a means
of describing the system’s operation separate from the underlying implementation
technology. MDD is therefor rather a valuable addition to methods used for gathering user

requirements and needs by modelling functionality.

Pekkola, et. al. (2006) indicates that Traditional ISD methods have proved to be insufficient
in involving users in the design, since the methods are not flexible enough for changing
situations, environment and context. One reason for the deficiencies in ISD methods and
obscurities in systems development is the difficulty of anticipating its use in working
environment. As a consequence of this, systems developers cannot create complete use cases
or make appropriate design decisions. Instead, they have to rely on end-users and consider
them as the sources of information and most important factors in successful systems

development. User participation is especially critical when anticipating the changes the

10



2. BACKGROUND

system will cause when it is introduced into an organisation or when acquiring appropriate

domain knowledge.

Lee (2007) describes that the Participatory Design approach has been known to be very
useful to elicit users’ tacit and latent needs, and thus can provide abundant data on user’s
cognitive process for design. Participatory design process uses stakeholders’ collective
generatively rather than a designers’ individual creativity to solve design problems that are
very specific to the context. By analysing what users create, researchers can elicit users’ tacit
needs, which cannot readily be expressed in words.

We start the PD (Participatory Design) with a Contextual Inquiry and Requirements Analysis.
The basic method of research in a Contextual Inquiry involves observing people as they go
about their work and identifying the tools they use and the problems they encounter while
performing certain tasks.

Bergman (2010) advocates that Participatory Design is a technique which has been used
successfully for more than 20 years in the design of technology. The key principle of PD is to
actively involve the real end users of the system in the design, implementation and evaluation

of the systems that they will use.

Lim & Stolterman (2006) concludes that evaluation of an interface design is done by testing
the prototype of that design, be it a low-fidelity, high fidelity or a fully functional prototype.
The results of the PD workshops are transformed into a low-fidelity prototype design of the
interface that was used during the iterative design process and after completion of the PD

sessions to evaluate the usability of the design.

Finally testing the usability and the interface we used the technique of Conceptual Model
Extraction with the goal to evaluate how the users experience the usability of the interface for

the first time.

2.2. Participatory design

Lee (2007) advocates the use of participative design for user centred design. He writes that
while traditional design research methods focus primarily on observational research and
questionnaire, participatory design focuses on what people make to elicit what they think,
feel and dream. By having workshops and discussing design issues with users, managers, and

sales people, designers can discover problems that are very specific to the context. This is

11



2. BACKGROUND

confirmed by Bergman (2010) as he states that the key principal of participatory design is to
actively involve the real end users of the system in the design, implementation and evaluation

of the systems that they will use.

Spinuzzi, (2005) sees participatory design as a methodology that uses method to iteratively
construct an emerging design and states: “It attempts to examine the tacit, invisible aspects of
human activity, assumes that these aspects can be productively and ethically examined
through design partnerships with participants, partnerships in which researcher-designers
and participants cooperatively design artefacts, workflow, and work environments, and
argues that this partnership must be conducted iteratively so that researcher-designers and
participants can develop and refine their understanding of the activity. The result of the
research typically consists of designed artefacts, work arrangements, or work environments.
He describes participatory design methods as "explore, approximate, and then refine."
There are certain criteria that identify PD or Collaborative Development. Spinuzzi (2005)
lists the following criteria for PD:

*  Empowering the users as the users and designers interact closely through interviews,
focus groups, workshops, organizational games, prototyping sessions, and other
techniques to continually reassess the activity under investigation and to synchronize their
interpretations.

* Collaborative development which means interaction of users and designers, a mechanism
for consensus and agreement between participants, representation of a large group of user
by a smaller sample of users, and the use of common language games such as contextual
design's work diagrams and PICITVE's pictures.

* Itisan iterative process which includes continual participation with re-visiting stages and

sustained reflection on the progress made with the design.

2.2.1. Reasons for using participatory design

There are many reasons and benefits for using PD for our interface design. Participatory
Design is very useful for generating new ideas according (Lee, 2007). He points out that
“Participatory design process uses stakeholders’ collective generatively rather than a
designers’ individual creativity to solve design problems that are very specific to the context.
By analysing what users create, researchers can elicit users’ tacit needs, which cannot
readily be expressed in words.” This is confirmed by Bergman (2010) who is of the view that

workers are the prime source of innovation. PD is valuable as it brings tacit knowledge to the

12
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fore (Spinuzzi, 2005). Much knowledge is tacit which is what people know but are unable
articulate, it is implicit rather than explicit in order words is not written down or
systematised. The issues of user knowledge and the collaboration with users in the design

process features very strongly in literature as it facilitate “buy-in” and innovation.

2.2.2. The process of participatory design

Participatory Design is an iterative process that goes through several phases to complete
(Bergman, 2010).
He makes use of four phases in his participatory design process namely:
* Phase 1: Conceptual design and requirements analysis;
This initial phase is used to involve the users in the initial design of the system.
* Phase 2: Prototype implementation;
This phase in the prototype implementation is the translation of the outcomes of the initial
PD requirements captured into a formal model of the workflow.
* Phase 3: Trial deployment;
The third phase is to run a short trial of the software amongst an example set of users.
* Phase 4: Evaluation.
The users recruited for the trial deployment will then participate, along with the designers
and software developers, in a PD evaluation of the success of the software system and the
methodologies used to develop the software.
Our user centred development of an interface design for the calculator will concentrate on
Phase 1 (Conceptual design and requirements analysis) and Phase 2 (Prototype
implementation). For the conceptual design and requirements analysis we will use the CARD
and PICTIVE participatory design techniques. According to Muller, (2001) the CARD
participatory method was discovered by Tudor in 1992 and refined in 1993. It works well as a
“task level” participatory design technique which combines well with the “screen level”
participatory design technique PICTIVE.
The results of this conceptual design and requirements analysis phase will be transformed
into a prototype design of the interface. This iterative process will be followed until a

prototype emerged that is acceptable to all participants.

13
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2.3. Prototyping

The importance of paper prototyping in user centred design is well documented in literature.
Liu & Khooshabeh (2003) are of view that paper prototypes give the designers more
flexibility in the early phases of the design process. This is confirmed by Li, et. al. (2010)
indicating that paper prototyping is a widely used technique for the early stages of user
interface design, suggesting that a designer can create an interface design mock-up using
paper artefacts such as hand drawing and test an early-stage idea with a user in visual and
tangible way. Liu & Khooshabeh (2003) captured 3 major usability issues with their paper
prototype workshops namely, error handling, help support, and input handling. In early stages
of design for mobile devices paper prototypes presents a unique challenge to the designers in
view of the limitation to simulate factors such as touch screen input, number of tabs etc. (De
Sa & Carriqo, 2006). Their paper prototype was tested in a controlled environment with role
playing scenarios. The paper prototype was developed by using printed templates with sticky
note widgets as components. These interface elements are used in order to make it easy to
quickly change an element should the need arise. Labels or buttons and screens can be easily
renamed, added or removed with ease. Some functional results are explained to the

developers/users rather than being shown.

In view of the tacit expert knowledge of the fixed rate specialists (Relationship Executives),
this research will make use of user-centred design and in particularly use participatory design
techniques. We will use the CARD/CUTA and PICTIVE participatory design techniques to
produce a paper prototype of the interface design. This will then be extended to an e-
prototype to provide the users with better visuals of the interface together with a solid

platform for further research and development of a fully-fledged fixed rate calculator.

2.4. Usability and testing of the Interface Design

In this section, we consider the usability of the interface design.

Lee (2007) describes lab based usability testing as one of the popular ways to test for
usability in modern software development in view of its rich data and user’s involvement in
the testing. However, this kind of usability testing has many draw backs:

* [tis associated with high costs;

* [t takes time and effort to test;

* [t presents an unnatural testing environment;
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* It lacks user’s direct participation to idea generation.

Hellman & Hao (2011) identifies five critical usability factors for total holistic design

namely:

¢ Usability - This is something that users take for granted. This will not be noticed by the
users until the product’s usage or performance does not live up to expectations.

* Total Product Design - Products must be attractive in all aspects of design from hardware
to software.

* Branding - It is an important part of the total product design.

* Trends — Trend awareness and understanding about marketing, brands, and target group
behaviours have always been important, but in the usability era they will be vital for
success.

* Timing — The maturity of a market for specific new technologies are of vital importance

in the planning of the launch of a new technology product.

They developed a new procedure that ensures a usability approach in their organization that
makes it possible to visualize usability requirements early in the process for all stakeholders
to discuss and agree on. They believe Apple has been successful because they have managed
to handle the five critical usability factors—usability, holistic usability, branding, trends, and
timing— better than most to establish and maintain their position as the leading mobile
usability manufacturer.

It is clear that when it comes to the early design of a user interface usability is a very
important component in the holistic usability of the product.

Finally the e-prototype was used to evaluate the interface design by using Conceptual Model
Extraction to determine if the conceptual design of the interface corresponds with

requirements and needs of the users in completion of the required tasks.

2.5. Other Mobile Systems in use

The use of mobile solutions to improve employee productivity outside of financial
institutions, however, does exist and is gaining in popularity. The following are a few

examples:
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2.5.1. Open Data Kit (ODK)

ODK is a platform that demonstrates the versatility that can be achieved by a mobile
platform. According to Clarke (2010) ODK is a suite of tools developed by computer
scientists and engineers at the University of Washington. They used an open source platform
which makes it easy for developers to customise the tools to satisty their needs. The main
purpose of ODK is for data collection and analysis but can also be used to distribute
information in the form of video or photos. Data collection and analysis is faster and more
accurate than paper-based forms and cheaper and open to wider utilization than other types of
computer or handheld-device applications. ODK is enabling users around the world to
quickly, efficiently and accurately collect and process data ranging from medical records to
environmental dynamics. It can successfully be used in developing countries with limited
infrastructure by using existing cellular networks. Some of its uses include:

* HIV research and treatment in Africa.

* The Jane Goodall Institute: In tandem with Google Earth, the institute is using ODK to
monitor deforestation in Tanzania.

* The Surui Tribe: The Brazilian indigenous tribe uses ODK and Google Earth to police its
territory, request satellite photos when it thinks an area is being illegally logged and
contact police.

* The Grameen Foundation: Shared Phone Operators in rural Uganda survey their
customers about available phone-based services and the results are used to guide the
development of services like Google's Clinic Finder and Farmer's Friend.

* Human Rights Centre At University Berkeley: Records human rights violations in the
Central African Republic.

*  Small Meadows Farm: Virginia farm uses the ODK to collect pH, humidity, soil
moisture, plant observations, etc., in greenhouses and gardens.

* Foundation for Democratic Process: Fodep, which monitors elections so they are free and
fair, is attempting to use ODK to gain real time results from every polling station in

Zambia.

The main advantage of ODK is that it is an open source platform that is easy to implement in
developing countries where technology and technical knowledge are limited. The software
allows for a fair amount of customization, is flexible and allows attending to the needs as
they emerge. With a generic framework like ODK a solution can be adapted and don’t need

to be built in from scratch every time. Although the focus of this study is on the development
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of the user interface, the ODK open source platform will provide quick development of the

interest rate calculator back-end and is a candidate to consider in further development.

2.5.2. Applications for Mobile Business Intelligence

Fitzgerald (2010) describes business intelligence (BI) as systems that take vast quantities of
data and put it into visually useful forms (such as graphs and charts) for sophisticated
analysis of business trends. Making that analysis mobile, most typically by tapping the power
of today’s sophisticated smartphones, can give companies the ability to interact in real time
with their customers and business partners, thereby improving service and boosting
productivity.

Hatch (2008) indicate that according to the Aberdeen Group, a large number of companies
are rapidly undertaking mobile Bl owing to a large number of market pressures such as the
need for higher efficiency in business processes, improvement in employee productivity (e.g.,
time spent looking for information), better and faster decision making, better customer
service, and delivery of real-time bi-directional data access to make decisions anytime and

anywhere.

A good example is a San Diego company called MeLLmo who develop and deliver
innovative mobile apps that allow users to view and interact with critical business
information on-the-go. Their flagship product, Roambi was designed from the ground up for
the mobile environment. It is a native iPhone/iPad application that makes business data and

reports easy to access, navigate and interact with right from a handheld device.
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Figure 3: Example of 4 Roambi BI Dashboard Application
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Fitzgerald (2010) states that businesses have started to adopt mobile Bl solutions for their
work foree and they are becoming key components of core business processes. In an
Aberdeen survey condueted in May 2010, 23% of companies participating indicated that they
now Bave a mobile Bl app or dashboard in place. while another 31% indicated that they plan

to implement some torm of mobile BI in the next vear,

Ramakrishnan (2008) made the {ollowing comments as regards Mobile Busimess Intelligence
(Mobile Bl) “Glabally we see an increasing trend that the knowledge workery choose to have
the liberty of mability instead of being held in office. 4 virtual affice may be a reality very
soemn. The last decade witnessed the growth of data warehouses, while the previows decade
saw it as a luxury, Maohite BI will also become a criticad companent of IT architecture soon,
Power of information ix the maniva behind the vuccess of winning enterprises. Becauye
delaved information s like no information, by making business-crivical information available

on wireless handheld devices. BI has the potential 1o make intelligent husinesses,”
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He further states that Active Mobile BI gives provisions for users to interact with the BI
systems on-the-fly. Active Mobile BI often works as a combination of both “push and pull”
techniques. An initial view of a report could be push and further analytical operations on the

report could be pulled to get any additional required information.

The Relationship Executives working with fixed rate quotes need specific information at
specific times and, while at the customer’s premises, can browse for the required real time
yield curve interest rate, can browse for required historical quotes for this customer, negotiate
an interest rate with the customer, request a firm interest rate quote from Treasury

Department, etc.

The demand for real time critical yield curve information by the interest rate calculator

system and the availability of real time data integration technology creates a necessity for

Mobile BI.

In this research we will create an interface for a program similar to Roambi using PD,

prototyping, and evaluating the usability of the interface.
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3. Methodology

3.1. Significance of research

As introduced in the background chapter, customers of the bank make use of fixed interest
rate loans from a bank to protect themselves against volatility of interest rates caused by
normal economic cycles. For the bank to be able to supply them with these loans their
Relationship Executives should have access to market interest rates at their fingertips to
properly set the interest rate for the customer and not place the bank at any undue interest rate
risk. At the moment it is a cumbersome manual process as most banks do not make use of
mobile technology or any other technology for this purpose. In designing a fixed interest rate
quote calculator the knowledge of the users (specialists) is of utmost importance and “buy-in”
from them is vital. Workers are a prime source of innovation (Bergman, 2010). We will
therefore make use of user centred design and in particularly participatory design techniques
which holds numerous advantages. It brings tacit knowledge to the fore (Spinuzzi, 2005), and
will assist in unlocking the knowledge of the fixed interest rate specialists. It will also get the
necessary “buy-in” from the Relationship Executives as they will be the users of the system.
We will evaluate the system by way of Conception Model Extraction, by using an e-

prototype and users who were not involved in the design of the interface.

3.2, User Participatory Design for Interface Design

The goal of user centred design is to better understand the user and the tasks they perform -
(Mao et. al., 2005) and Lee (2007) advocates the use of participative design for user centred
design and writes that participatory design focuses on what people make to elicit what they
think, feel and dream. We need a method that would bring the tacit knowledge of the fixed
rate specialists to the fore in our interface design. Spinuzzi, (2005) advocates that PD is
valuable as it allows for the communication of this tacit knowledge which is what people
know but are unable articulate, it is implicit rather than explicit in order words is not written
down or systematised.

Lee (2007) states “While traditional design research methods focus primarily on
observational research and questionnaire, participatory design focuses on what people make

to elicit what they think, feel and dream. By having workshops and discussing design issues
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with users, managers, and sales people, designers can discover problems that are very
specific to the context. In the user-participatory design workshop, designers use so-called
‘Make Tools’ (or generative toolkits) to connect ideas of users from different disciplines and
perspectives. Participants use this ‘quick-and-dirty’ prototyping to visualize their thoughts in
the generative phase of design process, which designers analyse to understand their needs.”
From the above it is clear that the users are the most important stakeholders in the
participatory design process and must be seen as active collaborators rather than passive
participants. They are the subject matter experts that know all about the work content and
context as they are involved in the quoting of fixed rates to customers of the bank every day.
The question is what prototyping methods will be the most appropriate methods to use in our

participation design workshops?

3.3. Choosing the Prototyping Methods to Use

Hocko (2001) states that there are a variety of prototyping methods that can be used in the
software design process. Each method requires a different commitment from the project team
and may be used at a different stage in the design process.

However, this is a difficult process to validate the design with a myriad of variables to
consider especially when it comes to new emerging technologies such as mobile technology
used for the fixed rate calculator. Choosing the right type of prototype to evaluate the fixed
rate calculator in a cost-effective way is therefore important. In our case the design focus on
the interface and the usability and user experience thereof would imply that low-fidelity

prototype should be sufficient to evaluate the design.

De Sa & Carriqgo (2006) explain that the goal with low-fidelity prototyping is to provide an
option for testing actual scenarios. This is possible with a low-fidelity prototype of the
calculator that evolves from low-fidelity paper prototype to a low-fidelity software prototype.
However limited information is available on how to apply common UI design guidelines on
small screens using low-fidelity paper prototypes e.g. sketches must be drawn with the same
size of the device’s screen using similar components and fonts to those available for real
devices. For this reason we decided to start off with participatory design techniques namely
contextual inquiry, the CARD/CUTA and PICTIVE methods of design. A quick survey of
these techniques is first presented, followed by detail of these methods used during the design
process workshops. The outcome of these methods resulted in a low-fidelity paper prototype

and this was then evolved to a low-fidelity software prototype.
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The methodology adopted was to make use of a more structured approach for observation and
scenario creation in the design by starting with a contextual inquiry. This will be followed by
the use of CARD/CUTA and PICTIVE participatory techniques resulting in an e-Prototype to

be evaluated by a conceptual model extraction method.

3.4. Contextual Design
Beyer & Holtzblatt (1998) defines contextual inquiry as a field data-gathering technique that

studies a few carefully selected individuals in depth to arrive at a fuller understanding of the
work practice across all customers. Through inquiry and interpretation, it reveals

commonalties across a system's customer base.

Beyer & Holtzblatt (1998) are of the view that most projects begin with an idea about what
problems must be solved and also a rough idea about how to solve them. Contextual Inquiry
clarifies and focuses these ideas by discovering the exact situations in which these problems
occur, what these problems entail, and how people solve them. Thus, it’s best done before the
process of creating solutions has begun, which is most often the very beginning of the

development cycle.

3.5. Participatory Design Techniques

3.5.1. The CARD/CUTA Technique

CARD stands for (Collaborative Analysis of Requirements & Design) and CUTA for
(Collaborative User’ Task Analysis) (Hocko, 2001) which is a variant of CARD.
CARD/CUTA is a technique of participatory design to be used in the early stages of the
design process to develop a comprehensive task analysis (Hocko, 2001). It uses playing cards
with pictures on them, looks at the flow of tasks, and gives a macroscopic view of task flow.
The users are empowered to become co-designers, requiring a small group of participants,
every user an expert/specialist. Users can use their thoughts by additional cues, and it will not
require repeated visits to the users for re-design. Muller (2001), states that the intended
atmosphere of a CARD session “is presented as being open, non-judgmental, and safe for all
participants. Discussions focus on the issues, not on the participants, and the group attempts
to remain committed to collaborative exploration and clarification of conflicts, with the hopes

of resolving any conflicts that occur”. Both are participatory design methods to be used in the
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early stages of the design process to develop a comprehensive task analysis. The basis for
both CARD and CUTA is to develop activity cards and then arrange them in a specific order
to comprise a specific task.

Hocko (2001) describes this method as “creating and ordering activities that may be
observable interactions with an object in the work environment, a mental activity required to
complete the task, and so on. Activities are typically grouped into non-technology activities,
technology-driven activities, and non-object-based activities (such as talking with a
colleague in the hallway). A card is created for every object and situation users may
encounter as they attempt to complete a task.”

The method was discovered by Tudor in (1992) and it represents a high level of abstraction
by typically allowing for screen flows for specific tasks and states only the type of

information on a screen rather than detailed screen design.

3.6. The PICTIVE (Plastic Interface for Collaborative
Technology Initiatives through Video Exploration)

PICTIVE participatory design techniques produce a mock-up of the system that is being
designed and this prototype will give the users and developers an insight as to how the system
will eventually look and behave (Murray, 2004). PICTIVE uses low-fidelity office products,
such as pens, papers, and sticky notes to produce a low-fidelity paper prototype of the
interface. In our case PICTIVE would give a microscopic view of the interface to design.
PICTIVE is complementary to CARD/CUTA which will be used as the starting point for the
PICTIVE session.

PICTIVE (Hocko, 2001) is participatory design techniques that become popular in 1990. It is
a technique to allow the users to become familiar with and collaborate in the design of the
intended target technology that they will be using. According to Murray (2004) PICTIVE
produces a mock-up of the system that is being designed and this prototype will give the

users and developers an insight as to how the system will eventually look and behave.
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Figure 4: Equipment and materials used in PICTIVE technique
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PICTIVE uses a video recorder and the design objects on a design surface to manipulate the
design i collaboration between the users and designers until an agreeable design is reached

which satisfics users and designers.

3 A Comparison between CARIVCUTA and PICTIVE

Techniques

+ CARD/CUTA uscs plaving cards with pictures of specilic items on them while PICTIVE
uscs low-fidelity office products, such as pens. papers. and sticky notes.

*  CARD/CUTA looks at the flow ol tasks, just as storyboarding winle PICTIVE
concentrates on the detailed aspects of the system and the actions of the users are
videotaped.

* CARD/CUTA gives a macroscopic view of the task flow while PICTIVE gpiving the
microscopic view of the system.

These techniques are complementary towards cach other in the design process and may be

used Logether.

3.8. Conceptual Model Extraction

Jones & Marsden (2046) describe the goal oi this technique as follows: “Mahffe computing

opens the opportunity ta develop entively new: types of application for which users will have
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no precedent. This is daunting to the interface designer, as it is not possible to exploit
Sfamiliar metaphors and ideas which the user may be comfortable with already. The goal of
this technique is to extract how users interpret a completely new interface, given their

existing mental models of how interfaces should work.”

The goal of this technique is to evaluate how the users experience the usability of the

interface the first time they use it.

This will include how easy and simple the interface functionality is to use, how it conforms to

the users’ mental model, and whether the intended user results are achieved.

The data will be collected by conducting a CME workshop where the participants will
include users that were not part of the design team as this technique evaluates the user’s

experience the first time they uses the interface.

Evaluation of the acquired workshop data will indicate to what extent the user interface

behaves and looks as expected and any deviations may then be rectified.
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4. Participatory Design

4.1. Introduction

While traditional design approaches focus on observations and questionnaires participatory
design focuses on the user, what they think, feel and dream. This is confirmed by Jones &
Marsden (2006) who states that “If you really care about having input from your users in the

design process, this technique is hard to beat”.

Lee (2007) quotes: “In the user-participatory design workshop, designers use so-called
‘Make Tools’ (or generative toolkits) to connect ideas of users from different disciplines and
perspectives. Participants use this ‘quick-and-dirty’ prototyping to visualize their thoughts in
the generative phase of design process, which designers analyse to understand their needs.
Whereas the user needs collected from the conventional methods are based on explicit
knowledge or observable behaviour, the needs elicited from participatory design are based

on tacit knowledge, which cannot readily be expressed in words”.

We decided to start off with a Contextual Inquiry as a data-gathering technique to arrive at a
better understanding of the work practices of the stakeholder involved in the fixed interest
rate quoting process. This was then extended to make use of the CARD/CUTA and PICTIVE
participatory design techniques for the following reasons:

* Users are empowered to become co-designers in the design process and can freely
contribute to the design activities.

* The completion of the design activities will not take a long time.

* It will not require repeated visits to the users for re-design.

* These techniques only require a small group of participants.

* Every user is an expert/specialist in the fixed rate quoting environment.

* Users are allowed to have direct communication with designers and these strong
partnerships between designers and users allow for more freedom for the users to express
their design ideas.

* Users can express their thoughts by using additional cues, such as hand gestures, facial
expressions, tone of voice, and other responses which can facilitate user’s design
activities rather than just providing an ‘evaluation.’

* PICTIVE does not involve a technology environment for design activity.
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* The goal of PICTIVE is to provide an equal opportunity for users to participate in the

design process with designers of the prototype.

4.2. The Design Team

The design team consists of a small team of users and a facilitator namely:
* Two Fixed Rate Relationship Executives.
Their main responsibilities and duties are:
o All customer negotiations,
o All documentation are properly signed by the customer,
o Ensure that all the information are loaded on the production system e.g. fixed interest
rate, expiry date etc.
o A separate fixed rate contract and contractual repayment profile must exist for each
fixed rate loan.
* Two Structured Products Consultants and one Manager,
Their main responsibilities and duties are:
o Entry point for all fixed rate pricing from Group Treasury,
o Preparation of the Fixed Rate Contract.
o Obtain indicative and firm contract breakage cost from Group Treasury should the
customer terminate his fixed rate contract before expiry date.
* Two Group Treasury Managers.
Their main responsibilities and duties are:
o Determine all fixed rate pricing, indicative and firm rates.
o Take all hedging decisions relating to fixed rate loans.
o Ensure that transfer pricing (cost of funds for the bank) applies to all transactions.
* One IT Development Manager.
His main responsibilities and duties are:

o Ensure that all system limitation is incorporated in the design.

The design team was chosen from the fixed interest rate team of the bank for their knowledge
of the way a fixed rate is quoted and administered to a customer. The participants are users of
the system and not the administrators of the system. They are professional people well versed
in the processes followed in order to quote a fixed rate to customers of the bank and needed

limited facilitation in the working of the system.
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4.3. Data-Gathering with Contextual Inquiry

The appropriate target audience chosen for the contextual inquiry consisted of eight
individuals as per the above mentioned design team and concentrated on the behaviour of
these individuals as regards:

¢ Their demographics;

*  What tasks they regularly do;

*  What tools they regularly use;

* The tools they occasionally use to solve specific problems;

* How they use these tools.

Sessions were scheduled with the individuals to observe the activities they perform relating to
the establishment of a customer’s fixed rate quote and contract. Each session lasted as long as
it took to complete a task or activity. Each participant was briefed and or given an idea what
to expect without going into too much detail. The idea was not to stifle a spontaneous

response while they complete a task or activity.

The kind of information gathered included; the tools used the sequence in which actions
occur, the methods used and organisation of information, kinds of interaction and parties in
the transfer of knowledge, the nature of interaction, etc.

From this we derived the following diagram of the manual fixed rate quoting process.

28



4. PARTICIPATORY DESIGN

Figure 5: Manual fixed interest rate quoting process flow diagram,
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The following main tasks were identificd:
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Customer requests a fixed rate from Relationship Executive (RE) by e-mail, in person or
by phone.

RE checks if the customer falls within’ the National Credit Act (NCA) or not.

If so, the fixed rate quote is abandoned and client advised by the RE.

[f customer falls outside the NCA, a fixed rate quote is obtained from Structured Products
Department and forwarded by the RE to the customer for acceptance. This is normally
done by e-mail and may be delayed if attention is not given to the email in time. The
process also involves obtaining the customer’s credit rating to add a credit margin.

The customer accepts or rejects the quote.

[f the customer accepts, the contract for signature is prepared by the Structured Products
Department and handed to the customer by the RE for sign. This must be done within’ the
timeframe of one hour as market interest rates may have move during this time. It often
happens that this takes longer than the timeframe of one hour and the process needs be
repeated.

On receipt of the signed contract by the RE from the customer the fixed interest rate is
loaded on the clients account by the RE.

A copy of the signed contract is forwarded to the Structured products Department to
verify correctness and confirm the correct interest rate is loaded.

The RE supplies the customer with confirmation that the fixed rate is loaded.

4.4. Findings of the Contextual Inquiry

We found several problems associated with this manual process, for example:

Relevant information (credit rating, liquidity premiums, and yield curve) was daily out of
view and at different sources namely: Treasury production systems and Data Warehouse.
Excessive amount of time was spent to get to the required information. This would
sometimes result in days before the required information was gathered.

Help on fixed rates was not easily accessible as no help system was located in one area.

The process had too many manual interventions which was prone to human error.

[t was important that the solution was not characterized by these problems and we specified a

set of high-level design principles as project success criteria, these included:

The relevant information must be readily available.
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* This information must be at the fingertips of the Relationship Executive- anytime
anywhere.

¢ The process flow of information must be automated.

* The mobile interface must be easy and simple for the Relationship Executives to read and

understand.

The existing fixed rate quoting process was a manual process, paper based, slow, and labour-
intensive. The key business drivers were to develop a usable and useful mobilc electronic
interface and interaction for the fixed rate quoting calculator that would be readily accepted

by the Relationship Executives.

The results of the contextual inquiry was used as the starting point for the CARD/CUTA and
PICTIVE sessions of design.

4.5. Turning Understanding into Design
4.5.1. Preparation for the CARD/CUTA Session

The emphasis was to concentrate on the tasks at hand that will be used in the calculator and
the manual fixed rate quoting process. These were used as the starting points in identifying
the tasks needed in the CARD/CUTA session.

The participants were chosen from the above design team and included one Fixed Rate
Relationship Executive, one Structured Product Consultant, one Group Treasury Manager
and the Structured Products Manager as the facilitator.

The session was run on the bank’s premises in a board room with the necessary privacy in a
relaxed atmosphere. The duration of the session was approximately 90 minutes with a rest
break after 45 minutes. Cards with specific pictures were prepared for the CARD/CUTA
session. The session was recorded by still photographs of the cards used and also the outcome

of the main task analysis.
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Figure 6: Sample playing cards for the CARD/CUTA session
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4.5.2. The CARD/CUTA workshop session

The CARTWCUTA session was conducted mformally as a senu-structured Brainstorming
SesSion.

Muller (2001}, states that the intended almuosphere of a CARD session “is presented as being
apen, ron-judemenial, and safe for all participants. Discussions focus on the [ssues, not on
the participants, and the group attempts to remain commtitied to cellaborative exploration
and clarvification of conflicts, with the hopes of resolving any conglicts that vecur ™, These
principals were explained to the group at the start of the session, The participants then all
introduce themselves. their workplace group, inlerest and the arca they represent c.g. sales,

technology, design ete. This was followed by a brici discussion of the fixed rate quoting
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calculator to be modelled. The key ideas and designs were discussed and included the
following:

* In view of it being a mobile design, tasks must be kept as simple as possible.

* Focus on the main tasks and issues.

* Explore new ideas and avenues.

* Collaboration between users.

The group then examines the cards used in the session (figure 6 presents a few examples).
Each card contained a template to describe an activity, or a component of an activity. This
included a mental operation, a screen activity, a computer task or a computer screen activity.
The templates also asked questions whose answers are useful in describing the activity. One
participant would explain their work as regards fixed rates and the others would ask
questions. The participants in the session used the cards to lay out a sequence of activities, to
explain not only what is done but also why it is done, and to add commentary and
interpretation that helps people to understand the nature of the work and its context. This
sequence of tasks was then taped to a large blank piece of paper to lay out the design of the
important tasks. The initial cards were not a given and the participants were encouraged to be

innovative and even create new cards or change the cards.

4.5.3. The results of the CARD/CUTA session

The design team designed the tasks by placing cards; intertwining the design with

documentation and reflection/assessment with the support of the facilitator. The participants

were encouraged to follow up design moves by demonstrating and suggesting alternatives of

design moves, or prompting the participants to explore the alternatives further. The main

tasks design was therefore produced collaboratively. There were no showstoppers that

resulted in a major disagreement between the members of the design team. The analysis in

the session was of a high standard and helped to make informed decisions regarding meeting

business constraints while maximising the opportunities for the Relationship Executives to

add unique value to the customer’s request.

The key decision and the rationale behind each task design were documented:

* Inview of it being a mobile interface design the task design culminated into only three
main tasks. The number of task flows was kept to a minimum to simplify the design.

* A decision was taken to keep the Relationship Executive’s bank ID and password for
sign-in. The reason being that the Relationship executive uses this sign-in information

every day and it is already managed by other bank systems.
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* As the Relauonship Exceutives are not legal expents, the process o check il the client
falls within® the NCA or not, was automated. This was to assist the Relationship
Executive with this decision making as there is some contusion whether the customer 15
subject to this law or not.

*  The help system would be of great assistance 1o the Relationship Executives as some are
less expericnced than others.

Results (rom this session included a tangible sequence of cards (1asks) on a hlank picee of

paper. There were three main sequences of tasks thal emerged:

Figure 7: Task 1- Sign In
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Intangible outcomes from this session were enhanced personal and oeganizational
communication. improved wamwork, greater organizational cohesion, and stronger

commitment and buy-in by participants to the success of the desipgn.

4.54. Preparation for the PICTIVE session

The participants chosen included one Fixed Rate Relationship Lixecutive, ane Structured
Product Consaltant, one Group Treasury Manager, and Structured Products Manager as the
facilitator and an 1T Marager as the developer. Apart from the Structared Products Manager
the other participants were nol the same design tean members used in the CARD/CUTA
session. The participants were chosen from stakcholders in the existing fixed interest rate
team of the hank with the author not being part of this tcam.

The session was run on the bank’s premises in a board room with the necessary privacy in a
relaxed atmosphere. The duration of the session was approximately 120 minutes with a rest
break afler every 30 minutes,

The task results of the CARLYCU A scssion were given to the users. as the homework

assignment, to aceess and establish the scenarios that hefshe will be using when engaging

with the fixed rate calculator as preparation for the PICTIVE session. The users were asked to

st the things they would like the system to do for them.

The designer. on the other hand, made a list of the svstem components based on preliminary
comversations with the users and the designer’s own obscrvations and expericnce as well as
the results af the CARDCU A session. The equipment and materials as per table 2 are

prepared by the designer for the session.

Table 2: The equipment used for the low-lidelity prototyping in PICTIVE

| 1. Video camera

2. A colleetion ol design vhjects used

- (ffice materials that are in use every day: colouwred pens, coloured
highlighters, coloured paper, and coloured Post-1t notes of various sizes,

coboured stickers, coloured labels, and coloured paper clips,
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- Materials prepared by the developer ta present multiple design excreises (e.g.,
cornmand line. query ficlds, menu bars. and dialogue hoxes)
[ Teons: coloured plastic icons for graphical user interfaces
[ Pop-Up Events: a suite of paper images of pop-up cvents

[T Menu Bars and Window Frames

; [ Several other tools to modify these items: seissors, erasers, and the

coloured pens and highhighters.

j 3 A design space in which prototyping activities are performed with design objects

Figure 10: Examples of materials prepared by the designer
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4.5.5. The PICTIVE Waorkshop Session

The vsers all introduce themselves as experts well versed in the use of the manual lixed rate

quoting process.
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The results of the CARD/CUTA session were introduced as the starting point for the
PICTIVE session. The designer gave a brief tutorial of the CARD/CUTA session and the
results and the rationale behind were discussed by all participants.

Liu & Khooshabeh (2003) used no automation in running their prototype as the facilitator
played the “computer” who manually updates the screens in response to spoken queries and
user movement events. The same process was followed in our design workshop.

During the session each of the users brought their own experience and expertise to the table
to share in the design of the calculator. The goal was for each participant to educate the others
to his view of the design and ultimately produce a collaborative design which has the

consents and approval of all participants.

Williams (2002) conducted his design sessions in the participant’s places of work and explain
the purpose of these design sessions as follows:

* reviewing with participants the progress of the system’s design;

* developing and refining the system specification;

» fostering participation in the design of the fixed rate calculator.

He points out that despite the best intentions of using prototyping with the goal of stimulating
talk and design ideas the real work of fostering participation occurs in the specific
interactions that make up the design sessions. Our design workshops had the same objective
of fostering participation and the session was conducted at a convenient location on the
bank’s premises. The session was conducted as an “informal” discussion without any
dedicated leader. The whole PICTIVE session was video recorded by the designer for later
reference and to assure all the participants that their views were taken into account. It was
also a technique for record-keeping, and to simplify the social dynamics of the design
session.

The design was then brainstormed, using the results from the CARD/CUTA session, the

prepared objects and the information from each participant as regards the home assignment.
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Figure 1 1: The PICTIVE session in progress.

4.5.6. The results of the PICTIVE session

I'he outcome was a first paper prololype as per figure 12.

In this conceplion phase of our interface design, the paper prototype shows only the
important parts of the system and is thercfore limited in scope. It allows for the ereation of a
quick copy of the sysiem interface and is without much detail. De Sa & Carrigo (2006) found
thal in some cases, Lhe efliciency of paper prototypes in identifving usabibty problems is
almost as high as sofiware prototypes. According ro De Sa & Carrigo (2006) several studics
have demonstrated that paper prototy pes can be efficientiy used Lo prevent design errors and

improve the usability of applications.

Figure 12: The prototype of the design
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4. PARTICIPATORY DESIOGN

T'he session was characterised hy full participation from the users. 'The technigue worked
well. the session procecded as a sort of informal group brainstorming session. without any
particular party driving or controlling the session. The knowledge ol he participanis in the
fixed rate environmiend was a eriteal wpul to the interface design while working as a leam,
listerung and cormmunicating facihiated buv-in. Because the developer was involved in the
participatory design session the system limitations and concepl was incorporated inlo the
paper prototype design. He initiated a discussion of desiyn allernatives thal were more
technologically feasible, and led users to new technology-based capabilities thal will enhance
the workplace value of the target svstem.

This will ultimately produce a well-designed, developed. and better interface.

During the sesson changes made 10 moving objects around included a re-design of screens,
adding components e.g. a keyboard, and improving the help and error recovery sysiem, Wit
good communication during the session changes 1o the sysiem were nol resisied,

The screen movements are set out as per Figure 13 below. All the screens have a “back”
button to return to the previous sereen. There is alse a button lo move 1o the next sereen. The
“INew Rate” button allows [or movemenl o 1he first rate input sereen should the user wish to
input a new rate. The “Sign Out”™ bution will lake the user o the sign in screen, A “Tlelp”

button will allow lor the help screen 1o be accessed from any screen in the application.

Figure 13: Screen movements of the paper prototype

wnll wipeatmn
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The design effort was a success: all the participants believed that they had had the
opportunity to express themselves, and that they had collaboratively solved their problems.

The next step was to produce an e-prototype of the paper prototype.

4.6. e-Prototype
Spool (1998) states: “The purpose of a prototype is to provide feedback on a design. But

implementing, testing, and shipping an entire release is an expensive way to get critical

information. The use of paper mock-ups substantially shortens the implement phase, allowing

more iterations than would be possible with electronic prototyping techniques.”

Paper prototypes are normally used early in the design process when their advantages are the

greatest and although paper prototypes solve most of the design problems they cannot solve

all. For example, it is not possible to assess response times with a paper prototype, and it may

be harder to get accurate feedback on the visuals of the product. We therefore also decided to

produce an e-prototype of our design. The developer was one of participants in the PICTIVE

session allowing for the system limitation e.g. limited mobile screen estate etc., to form part

of the interface design. This made it easier for the developer to produce an e-prototype of the

design.

The materials used for the e-prototype are:

* Adobe Flash Builder software;

* Mobile phone simulator toolkit;

* Laptop computer with mouse;

The resolution used:

* Simplified screens using given interface formats from the simulation toolkit;

* Partially working interface limited to the screen navigations without back-end or any link
to a database;

* Fixed rate result information are hard coded into screen and not real data;

* Keying with a mouse and not touch screen.

Scope:

I. Limited to the five screens as per Figure 14.
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Figure 14: e-Prototype - Screen layouts
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4.7. Findings and Analysis

The CARD/CUTA and PICTIVE sessions were iterative design session by themselves
allowing participants to freely share knowledge and question the design until all participants
were salisfied with the interfice that was desipnad. During the scssions the participants
nanaged to complete most of the task on the paper prototype with case,

The indications are that the paper prototype has served the purpose of allowing the design
focus groups 1o be creative and mock up their weas and sort out most soflware usability
problems and the next step was 1o design the e-prototype,

spool (1998) indicates that the majority of usahility problems can be addressed by three
prineiples namely: atfordance. mental maodels, and tool time. Affordances are the build in
“clues”™ ol how the interface should be used. The visual language that help the users know
what to do are reflected by the objects like buttons, wons, words and other controls. A lack of
affordance would result in usability problems, Users subconsciously develop their own
mental models of how an inlerface should work, While el time is the time that the user take
to figure out how to interact with the interface or what the next step should be.

In the design of the c-prototype, by concentrating on the aboye design principles the
developer was able ta eliminate further usability problems ¢.g. g “back”™ button on cach page,
a“ves “no” radio button used for NCA customer or not, the words “submit™ “next™ “save”™

on specific buttons.

4.8. Evaluating the Interface Design

The e-Pratotype 1s the result of the tterative participatory design process followed in terms of

a sct of integrated ideas and coneepts about what the system and in particular the intertace
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should do, behave, and look like, that will be understandable by the users in the manner
intended. We evaluated the interface to determine if the conceptual design of the interface

corresponds with the mental model of the users in completion of the required tasks.

4.8.1. Conceptual Model Extraction (CME)

The goal of this technique is to evaluate how the users experience the usability of the

interface the first time they use it.

The success criteria for the interface design were:

* The user interface of the calculator must be easy and simple for the Relationship
Executive to read, use and understand,

* The use and the result of the intended functionality must conform to the mental model of

the users.

4.8.2. The Users

The CME workshop participants consisted of two Relationship Executives and two
Structured Product Consultants who were not part of the design team. They were all hand-
picked as they have a thorough knowledge of how a fixed rate is quoted to a customer. They
therefore have their own mental model of how such a calculator interface should look and

work.

4.8.3. The Conceptual Model Extraction Session

The process that we followed was to show the users the e-Prototype interface screens and ask
them to explain the function of each screen element and how they would perform a particular
task. The particular tasks to complete were to sign-in and obtain a new fixed rate quote for a
customer. They have not seen the interface before and screenshots of the interface was
presented to them.

The session was conducted with all four participants present, in a controlled environment
being a boardroom at the bank’s premises. The session took most of two hours to complete.
The different screens were presented to the participants on a computer and the questions as

per table 3 put to them.

42



4. PARTICIPATORY DESIGN

Table 3: Questions

| 1. Il you wanied to start 2 fived rate quule,_wi-u_m is the first i]-{i'ﬁg yiu
! wiotld da?
! 2. I you wanled o sign-in, what would yvou do?

3. TEvou lost vour password, what would you do?
|

4. What would you de i it was a quote (or a new customer?

| 5. What would you de if it was a gquote tor an existing customer?

6. How would vou determine il the customer is aflecled by the NCAY
!
"7, How would vou get help on any of the imputs?

8. How would you advance 10 the next / previous sereen?

Sign-In Screcn
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9. How would }Eu iI:I.].‘.'Ll[ the “contraciual term™?
1L What would vou inpul a5 the “Fixed rate term™?
11, What would vou input as the “compounding period™?

12, Al what level would vou inpul the “proposed credit margin™?
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4. PARTICIPATORY DESIGY

| 13. How would you interpgt the rate'qu'oted on this screen?
14, How would you save this quete and what docs it mean?
15, How would you abandon this quote and request a new quote?
16, Can you exii the quote al any fumc”

|"'."

. How would you change ithe quote or credit margin?

18, How would vou return to the previous screen or the screen you last

waorked on?

" Other questions?

| 19, Where do you expect the base rate to come from?
20. Where do the Ligmdity costs and statutory costs come from?
21. Is thas an indicative guote or a firm quote?

2

K]

. What happens if vou save a quote?

4.8.4. Findings and Analysis
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All the participants managed to complete the tasks of sign-in and obtaining a fixed interest

rate quote successfully, However, a number of questions were raiscd by the participants and

the following were instances where clements differ from the user’s mental model,

4.5.4.1. Existing funetionality that ditfers from expected functionality.

1. Omne of the users wanted to know what would be the correct format for the id and

password. The user expected to have an indication of what format the user id and

password should be. This would be the user id and password used to lock into the bank’s

overall svstems, in other words one 1d and password (or all bank systems. This s

explained by the “help” svstem and would be clear to the user after repeated use.
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2. During log-in the question was raised by one user why the other buttons were not greyed
out before the user was signed in as it creates confusion as the other button may be used
without signing in.

3. One user was not clear what was meant by “NCA Customer”. Again this is explained by
the “help” system and would be clear to the user after repeated use.

4. If it was an existing customer the users were expecting some search facility to search for
the customer details.

5. No indication was given by the interface elements whether the user can search previous
quotes for a specific customer.

6. The question was raised whether the quote details presented was an indicative quote and
for how long was it valid before it expires. The user indicated that it would be a good idea
to show the time left before the quote expires. The quote will be indicative and will be
valid from time of quote for 30 minutes.

7. The users question if the help system is contextual to the element in focus at the time.

This would make it easier for users to use the help system.

4.8.4.2. Changes to be made to the interface design.

1. Before log-in all buttons needs to be greyed out except for the “exit” and “Lost
Password” buttons.

2. Add a search facility to search the customer database for existing customers.

3. A facility must be added to search previous quotes for an existing customer.

4. The presentation of the quote needs to indicate that the quote is indicative, valid for 30
minutes, the time of quote, and time left to expiry.

5. The interface needs to indicate that the help system is indeed contextual to the element in

focus.

48423, Users impression of the interface design
As the users were well versed in the fixed rate quoting process and terminology they

b2 I 14

understood what was meant by the following elements; “contractual term”, “compounding

period”, “proposed credit margin”, “DG rating”, "ROEC”, “liquidity premium”, “statutory

costs”, and interacted with ease and understanding.

In terms of the user requirements the interface design was, in view of the users, sufficient to
facilitate the task completion. Apart from the above questions the system’s interface offers

the right features, is easy to reach, use and easy to learn.
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The exercise contributed to understand the user’s conceptual model of the system. However it

did not indicate how the system is learned over time.
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5. Conclusion

This research aimed at producing a user-centred mobile interface design for a fixed interest
rate calculator that will ultimately be developed and used by the Relationship Executives of a
South African bank. Currently the existing system in use is a cumbersome manual process
which makes it difficult to respond to customer request fast enough and is prone to human
error.

Research has proven that to develop a user-centred interface that will provide “buy-in” from
the users, the users need to be involved in the design. This calls for participatory or
collaborative design methods. In this research we have made use of CARD/CUTA and
PICTIVE participatory design techniques to allow for the capture of the tacit knowledge of
the specialist users in the interface design. These techniques were proven to be effective since
1990 and have changed little over the years.

The result was a mock-up of a paper prototype which was extended to an e-prototype by the

designer involved in the CARD/CUTA and PICTIVE sessions.

5.1. Research Questions

The studies conducted were aimed to answer the following questions:

Is it possible to make use of user centred design techniques and methods to effectively
design a mobile interface that includes all the elements and functionality needed to

obtain a fixed rate quote for a customer?

From our evaluation it is clear that the user interface does satisfy the user needs and required
functionality. During the sessions the Relationship Executives were willing to share their tacit
knowledge with the design group and in view of the openness of the discussions freely
engage in participative or co-design of the interface. They took ownership of the process and
became the driving force behind the design.

The CARD/CUTA participatory design technique used resulted in a comprehensive task
analysis. The CARD/CUTA workshop were informal, fun, and inexpensive to run and
encouraged interaction, collaboration, communication, and new ideas. Hocho, (2001) the
CARD/CUTA techniques allow the project team to focus on the user and the task flow rather

than other, extraneous and possibly distracting aspects of the interface design. In this research
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the result was to focus on the tasks that is important in the establishing the design of the
interface for the fixed rate calculator. The CARD/CUTA technique delivered a poster board
with the cards completely filled in and attached in the appropriate sequence. However the fact
that the focus was only on the quoting tasks of the calculator created a dilemma for the
participants, who being experts in this field wanted to list all the tasks related to the whole
fixed rate contract process. This was rectified by the facilitator keeping the participant’s

attention on the quoting tasks of the calculator.

The use of the PICTIVE participatory design technique resulted in a low-fidelity paper
prototype that eliminated most of the interface design errors and provided a satisfactory
usability experience. The PICTIVE design session delivered a good conceptual paper
prototype for further development which was mainly due to:

- The participants being experts in the establishment of fixed rate contracts for clients.

- The environment that was created fostered participation of all participants.

- The interface design was focussed on the task at hand and the design was kept as simple

as possible.

However a lack of knowledge in mobile design technology of the participants resulted in the
facilitator playing a substantial role in what elements would be feasible and what not for the

interface design especially in the design of the e-Prototype.

The PD process was short in duration, inexpensive to administer and resulted in a low-fidelity
prototype that was compliant with what the users think, feel and anticipate about the tasks to

be completed.

Does the evaluation of the Interface Design using Conceptual Model Extraction indicate

a design that is in line with the mental model of the users?

The interface design was in-line with the mental models of the users as they completed all the
tasks without difficulty and indicate that the low level prototype performs as expected of a
fixed rate calculator. They were also of the view that the interface was simple, easy to

understand and would be a delight to use.
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5.2. Contribution

Our research focussed on the effectiveness of using participatory design techniques for the
design of a user centred interface for a fixed rate calculator. The focus was therefore on the
design of the user interface and not on system design. During the study is became clear that
using participatory design techniques would involve direct user participation, allow for user
idea generation, will take limited time and effort to accomplish, and would be inexpensive.
Overall, our research provided an insight into the effectiveness in using participatory design
techniques like CARD/CUTA and PICTIVE methods to design a user interface. The result
does not limit any future work of developing new and more suitable user centred interface
design techniques. With the advent of new technologies in mobile design and new design
tools being introduced every day, new user centred interface design methods are most likely

to follow.

5.3. Future Work

There are number of areas in which our work could be extended, and the following are some

of the areas.
5.3.1. Extending the Fixed Rate Calculator

During this study it was suggested that the tasks be expanded to the full process of building
an interaction fixed rate calculator to be used in a bank. Further user centred design study
could be undertaken to expand this interaction system development to a fully functional
product that can be productively used in the banking sector.

5.3.2. New Design Tools

With the explosion in mobile technologies and as mobile banking becomes more popular
further research may include design tools and new mobile technologies used in the design of

mobile systems e.g. building quick, inexpensive and effective prototypes.
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