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Abstract

The main purpose with this master thesis was te giggestions for new
functions in a tool chain and how they should b&gleed. The tool chain is used
at the company The Astonishing Tribe (TAT) for deyéng user interfaces
(UL:s).

The goal with the new functions was to achieveherrimprovements of the
exchange of information between the persons iévelopment teams. An
investigation of the work process was performedgnetihe information exchange
got mapped out. Areas where new functions couldentlag work flow more
efficient also got defined. One example of suclasa is communication around
Ul prototypes when there is a geographical distéreteeen the members in the
development teams.

Usability goals for the suggested functions werfened based on the findings.
Some examples are that the user’s should experieaseasier to create
narration to the prototypes and that the functeimsuld not disturb the
experience of the UL.

In order to meet the usability goals low fidelioftypes were developed. They
got evaluated with the use of a focus group ance#fter requirements for the
new suggested functions were specified. There ghfoulexample be functions
for adding comments at the sides of the actuahlihé prototypes, as well as
functions for recording a flow of events. High fiitig prototypes then got
developed, evaluated and improved in an iteratreegss. The final evaluation
consisted of usability tests, which result ledurdtier recommended
improvements. In parallel an investigation conasgrthe functions placement in
the tool chain was executed, as well as a thedlgatimon. The theory collection
resulted in information about different methodsddding information in
prototypes, as well as a theoretical descriptiosomhe of the different methods
used in the master thesis.



Sammanfattning

Det huvudsakliga syftet med detta examensarbetatvge forslag pa nya
funktioner i en verktygskedja och hur funktionebia utformas. Verktygskedjan
anvands pa foretaget The Astonishing Tribe (TAT)dib utveckla
anvandargranssnitt (UI:s).

Malet med de nya funktionerna var att forbattrainfationsutbytet ytterligare
mellan personerna i utvecklingsteamen. En undersglav arbetsprocessen
utfordes, dar informationsutbytet kartlades. Omnadigr nya funktioner skulle
kunna gora arbetsflodet mer effektivt definieradéts exempel pa ett sddant
omrade ar kommunikation kring Ul prototyper nar filehs ett geografiskt
avstand mellan medlemmarna i utvecklingsteamen.

Anvandbarhetsmal for de foreslagna funktionernanderdes baserat pa
resultaten. Nagra exempel ar att anvandaren sKavspgdet som lattare att skapa
forklarande information till prototyper samt athktionerna inte ska stoéra
upplevelsen av Ul:t.

For att mota anvandbarhetsmalen utvecklades loglitfjeprototyper. De
utvarderades i en fokusgrupp och darefter spec#izs krav for de nya
funktionerna. Det bor till exempel finnas funktiordér att lagga till kommentarer
pa sidorna av sjalva Ul:t i prototyperna, samt fiover for att spela in ett flode
av handelser. Darefter utvecklades, utvarderadesdobattrades high-fidelity-
prototyper i en iterativ process. Den slutgiltigaéwderingen bestod av
anvandbarhetstester vars resultat ledde till yime rekommenderade
forbattringar. Parallellt gjordes en utredning agfe funktionernas placering i
verktygskedjan, liksom en teoriinsamling. Teoriiméiagen resulterade i
information om olika metoder for att lagga till ammation i prototyper, samt en
teoretisk beskrivning av nagra av de olika met@ten anvandes i
examensarbetet.
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1. Introduction

1.1 Background

1.1.1 The company

This master’s thesis was carried out at The AstongsTribe (TAT), which is a
graphical software company. They provide produntsservices for the creation
of user interfaces (Ul:s). The customers are maimdpile phones companies.

A step in the development of user interfaces réate prototypes, which at TAT
is done in tool chain where some of the tools awetbped in-house.

1.1.2 The tools

TAT uses a Ul framework named TAT Cascades. Itt@okit which is platform-
independent and where the markup language TML (Wafkup Language) is
used to build the Ul design. A TML file is a XMLX¢&ensible Markup Language)
file with special tags. According to TAT [16] thame TML is used when the
XML describes a Ul with TAT Cascades.

The focus when working with TAT Cascades is aceagdo TAT [16] the
appearance, expression and usability of the irterfdince mock-up data can be
used, the development can move forward withouttigerlying data services.
These can instead get developed simultaneouslythétimterface.

The development environment for TAT Cascades ie@¢alAT Motion Lab, see
figure 1. It supports TML coding in a code view ansual editing in a design
view. When simulating the result a viewer is usHtere is a standard viewer in
TAT Motion Lab as well as different viewers for féifent devices (mobile
devices).

The prototypes developed in TAT Motion Lab playeatcal part in the
collaboration between the persons with differentkwroles in the development
teams.
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Figure 1.TAT Motion Lab in “Code view” with the simulatiorunning.

1.2 Purpose

The purpose with the master’s thesis was to giggestions for new functions
and their design in the development tool chain. e with the functions was to
further improve the work flow when the membershe tevelopments teams
exchange information about the prototypes develapdd\T Motion Lab.

1.3 Problem defin

ition

The following problem definitions were in focusthre thesis work:
* What areas of the work flow when developing Ul ptgpes have
potential to be improved?

* Which aspects are important to take in considanatiben designing the

functions?

* Which functions should be added to improve the wimk'?
* How should the functions be designed?
« Where in the tool chain should the suggested fanstbe added?



1.4 Disposition

The report contains the following sections:

Theory

The section includes the result from the theorjectibn used in the different
steps in the thesis work. It includes theory alaoutotation, narration and
usability principles. It also includes theories inehsome of the methods used in
the thesis work.

Annotation and narration in other programs
Functionalities for annotation and narration inesthrograms were mapped out.
This section contains information about some offrthe

Method
The methods used in the different steps of thegivesrk are described in this
section.

Result
The section contains results from the differenpsta the thesis work.

Conclusion
The problem definitions are discussed and answarts section.

Discussion
Includes an evaluation of the results and if trebfem definition have been
answered. Also contains a discussion about futeveldpment possibilities.

References
Contains references to the sources used in this thvesk.

Appendix
The section contains interview questions, infororaind questions asked in the
final usability tests as well as the data colleatadng the tests.



2. Theoretical framework

2.1 Narration and Annotation

In the initial task description, suggestions aldaattionality for narration and
annotation were mentioned. In order to get moreM@&dge and inspiration about
things to consider when adding functions for thifheory search about the
subject was conducted.

2.1.2 Narration

Narration is in a dictionary [2] defined as desiribtext or speech; something
that is used in order to inform. In the artidlarrativ multimedia2000), Funseth
[3] describes narration as something that takesepleound an action or around
an event.

Linear and interactive narration

Narration can, according to Funseth [3], be divided two categories: linear and
interactive. In the interactive narration the useaa participant in the story, while
he/she is a spectator in the linear category. Bee participates in the story in the
interactive narration and has control over the sewf events to some extent. A
difficulty with the interactive narration is to finthe right balance between giving
the user enough control and at the same time keeparrative context with an
engaging story.

The structure of narrative programs

The story in linear and interactive narration imsthing with a beginning,
middle and end. The interactive structure has ae@ddecond layer, which can
have different degree of complexity. The differdagrees of complexity decide
how much consequence different choices cause.dllosving different
structures of narrative programs are describedungé&th [3]:

Cul-de-sac

Cul-de-sac is described as a linear structuredtf@at/s choices between
alternative scenes, with a starting point in tlegyss main trackThis is often
used in narrative training and education prograrhsre are variants where the
user can make a pause in the story and exploptional location.

Arena

Is described as a variant of cul-de-sac, wheretainesequence in the story can
be shown in many different ways. This makes it flmegor the user to choose
between alternative events.

10



Hierarchic structure

In this structure the user’s choices at differdates in the story affect the story’s
direction. The number of choices increases expaaenthich makes it
inappropriate to use in more than a few partssibay. The structure is often
used to provide stories with alternative endings.

Parallel structure

This structure includes different versions of thayg which take place in parallel
to each other. It allows the user to shift betwienversions depending on
different choices.

2.1.3 Annotation

A dictionary [2] describes annotation as a critimaéxplaining notation; a
comment.

In the bookSketching User Experienc€007) Buxton [1] writes that he
believes annotation tools are important in desigiegsses and that it is of big
value to invest in the development of approprialatgons. He further writes that
it is important to apply the same skills to theigeof the tools, as for the design
of the products created with the tools.

Buxton [1] gives two examples of situations whema@tation can be used in a
design process. The first situation is when collesgo a designer want to
express their ideas based on one of the desigrelaged concept and this
communications only can be efficient by drawingtloe actual work. The second
situation described is when a designer wants tameéhis/hers drawing with
notes and graphical material without changing thgmal. Hence, annotation
can be used for creating narration and giving faelllon a prototype.

Static and dynamic annotation

Annotation can, according to Buxton [1], be useddiescribing static media, for
example a still photo, or dynamic media like a widide further describes that the
annotation itself can be static or dynamic.

The static annotation is defined as somethingdbas not change over time. It
can however in different ways indicate a movement.

Buxton [1] gives some examples of dynamic annatai@ne of them are DVD
videos with a so called “director’'s commentary” el¢domments change over
time, they do not affect the original and they barshut off. Another example
Buxton mentions is when a sports commentator daawgdeo sequences and at
the same time gives a description of the event spéech.

Important annotation characteristics

Buxton [1] was part of a team that developed agirvideo camera calldgloom
Chameleonwhich makes it possible to view and annotate alig§idal model.
The user can walk around the object to see it fatirsides on a screen.
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When describing the annotation possibilities inBe®em ChameleqrBuxton [1]
describes a couple of important general annotat@macteristics:

» It should be easy to distinguish the original baokgd image from the
foreground annotation layer.

* The users must know that the annotations existrevteefind them and
how to view them.

2.2 Usability

Usability is an important criterion when developsygtems, products or adding
new functionality. It is not something that canduleled after a system has been
developed; it has to permeate throughout the dpusot process. When
defining the functions and developing a concephis master thesis, usability
played a central part.

There is no unequivocal definition or rules thasaée exactly how usability can
be achieved. In this master thesis a selectioheofitany existing definitions and
was used, which are presented in this section.

2.2.1 I1SO standard

Usability is described in a standard defined byltiternational Organization for
Standardization (ISO); the ISO standard ISO 92416111t is an international
standard that has been developed in collaboratbomden several different
parties and is part of a bigger system standatdccdlSO 9241 - ergonomic
requirements for office work with visual displayrtenals (VDTSs)" [6]. The
standard was completed in 1998 and defines usabdifollows: “The extent to
which a product can be used by specified usershieee specified goals with
effectiveness, efficiency and satisfaction in ac#ped context of use.”

2.2.2 REAL

In his book,Human-Computer Interaction: What every system adgezlshould
know(1993), Lowgren [9] writes that usability is thesudt of relevance,
efficiency, attitude and learnability. The four gareters are shortened to REAL
and they are described to have the following sigaifces:

Relevance
Corresponds to how well a system/product suppbesisers’ needs.

Efficiency
Decides how effective the users can perform tlaesiks.
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Attitude
The parameter corresponds to the users’ subjefetelimgs for the
system/product.

Learnability
A system’s/product’s learnability imply how easysito learn from the beginning
and to what extent the users remember it over time.

2.2.3 Eight golden rules of interface design

Shneiderman [15] has in his bodgsigning the User Interfaq@992), defined a
set of rules to achieve and improve the usability mteraction design of an
application. The eight rules are:

1. Strive for consistency
Similar situations should require consistent acjdhe terminology should be
identical and consistent commands should be emgloye

2. Enable frequent users to use shortcuts

When using a system frequently, the user getsieedesreduce the number of
interactions and increase the pace of the intenackunction keys and hidden
commands are because of this very helpful to aertxser.

3. Offer informative feedback

Every user action should generate feedback inntiegface. For frequent and
minor actions the feedback can be modest, whiledguient and major actions
should generate more substantial response.

4. Design dialog to yield closure

Sequences of actions should be organized into grang include a beginning, a
middle and an end. Feedback in the end of therextffers satisfaction and a
signal to prepare for the next group of actions.

5. Offer simple error handling
The user should not be able to make a serious. dinersystem should detect
errors and offer simple mechanisms for handlingithe

6. Permit easy reversal of actions

When the user knows that errors can be undonetkiety is relieved and
exploration of unfamiliar options is encouragede Taversibility can be a single
action or a complete set of actions.

7. Support internal locus of control

The user should get the sense of being in contritleosystem and that it
responds to the actions.

13



8. Reduce short-term memory load

The limitations in the human short-term memory reggithat displays are kept
simple, multiple page displays are merged togethieidlow-motion frequency
reduced and sufficient training times are assigonedequences of actions.

2.3 Identifying needs and establishing requirements

In the bookinteraction design: beyond human-computer inteac(?002),
Preece et al. [12] describe the design process @srative process which
includes cycles of various activities. One of tinstfactivities in the process
should involve an information gathering about teerg’ needs. In order to
identify the needs and specify requirements, whtieeproject goal is to update
an established system or develop a new productnderstanding for the users
and their tasks is crucial.

2.3.1 Data gathering techniques

The purpose with data gathering is to collect rate\and appropriate data in
order to produce a set of requirements. Each odlifferent techniques for data
gathering will yield different kinds of data, whielne useful in different situations
[12]. The techniques can besides being used innegant activities, in most
cases also be used for evaluation.

Data is often divided into two categories: quatitteaand qualitative. Hodgson
[4] writes in the texQuantitative and Qualitative data — getting it
Straight(2003) that quantitative data involves precise mesments and includes
numbers. He [4] further describes qualitative @s@omething that concerns
verbal descriptions of persons’ experiences, opmiteelings and knowledge.
The current phase in the development process détrmines what kind of data
that is suitable, together with what kind of anadybat needs to be done [12].
The data gathering techniques used in this madter&s are described below.

Interviews

Preece et al. [12] describe interviews as conviersatvith a purpose. Interviews
are especially a good data gathering techniqueXploration. They mostly
generate qualitative data.

There are four main types of interviews: unstruadiistructured, semi-structured
and group interviews. The first three types are ethafter the degree of control
the interviewer imposes on the conversation byWwihg predetermined
guestions. The forth type involves a group of pessguided by an interviewer.
The appropriate type of interview to use dependtherevaluation goals and the
guestions that need to be addressed. [12]

Unstructured interviews are like conversationsusmsd on a special topic. The

included questions are open, which means the foamétontent of the answers
are not predetermined. The participants can anaw/éilly or briefly as they

14



wish. A benefit with unstructured interviews istiaey generate rich data; the
data can however be time-consuming and difficulinalyze. [12]

Structured interviews include predetermined questisimilar to a questionnaire.
They are useful when the goals of the studieslasr and when specific
guestions can be identified. The questions oftguire precise answers and the
same questions are used for all participants. [12]

Semi-structured interviews combine features frostiuctured and structured
interviews. The interviewer has a set of preplanmgestions and encourages the
participants to express ideas and provide relewémtmation. [12]

Focus groups

A focus group is a type of group interview. Theg argood alternative to
traditional interviews in order to collect datarfrseveral viewpoints. They
encourage contact between different stakeholderganerate qualitative data.
[12]

Focus groups normally involve three to ten persorsthe participants should be
selected to create a representative sample ofalypsers. The facilitator has an
agenda to guide the discussion, but unexpectedssme followed when raised.
The facilitator guides the discussion and the sessiusually recorded for later
analysis. Focus groups provide quick results, theifacilitator must be skillful so
no time is wasted on irrelevant issues. [12]

2.3.2 Usability goals and requirements

In Manniska-datorinteraktior§1997) Kindborg [7] writes that usability goals can
be abstract or concrete. An example of an absjadtis: “The system shall be
easy to learn”, while the following is an exampfeaa@oncrete goal: “The user
shall be able to write and print a letter withinreour”.

Requirements can be used as a tool to fulfil defingability goals. Requirements
are, according to Preece et al [12], statementstabointended product that
specifies what it should do or how it should perfoRequirements should be as
specific and clear as possible. The level of abstma of the requirements varies
depending on the situation.

There are different kinds of requirements. Fun@loaquirements capture what
the product shall do, while non-functional requiests define the product’s
performance. One kind of non-functional requirersestenvironmental
requirements, which describes the circumstancesenthe product is expected to
operate. [12]
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2.4 Prototyping

When discussing ideas with stakeholders, prototgpesiseful. They function as
a communication tool among team members and aSetiee way to test ideas.
Different kinds of prototypes serve different pusps.

2.4.1 Low fidelity prototypes

Low fidelity prototypes do not look like the finpfoduct. Materials very different
from the final product are often used, paper caexample be used to illustrate a
software. Low fidelity prototypes are useful bea@ostheir simplicity; they can
quickly be produced and modified. This is importenearly stages of the
development, when they should encourage explorafibay can be used for
identifying requirements and for evaluating mukiplesign concepts. They have
however limited usefulness for usability tests aadigation. [12]

2.4.2 High fidelity prototypes

In high fidelity prototypes materials that would é@epected in the final product
are used. High fidelity prototypes are often bwilih a software tool. They are
useful for tests and for demonstrating ideas. Tio&opypes are however more
time-consuming to create and not effective for neuents gathering. [12]

2.5 Usability testing

In his book,Handbook of usability testing: how to plan, desag conduct
effective test€1994), Rubin [14] describes four different kindsusability tests;
exploratory test, assessment test, validatiorategtcomparison test. Exploratory
tests are conducted early in the development ¢gadeder to examine and
explore preliminary design concepts. In order tpaad the findings of the
exploratory tests, assessment tests can be coddd¢ts is usually done when
the high-level design of the product has been &shedal. Validations tests are
carried out close to the release of the produdh thie intention to certify the
product’s usability. To compare different desigrealatives or make
comparisons to competitor’s products comparisots tesn be conducted, often in
conjunction with any of the other three tests. [14]

The most suitable test to use in this thesis wak @xploratory testing since the
purpose was to develop suggestions for requirenagrtgiesign, which is an
early part of the development process. A more thgindheoretical framework of
exploratory testing is given in this section.
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2.5.1 Exploratory test

The exploratory test is according to Rubin [14]awocted early in the
development cycle, in a product’s preliminary stagedefinition and design.
The user profile and usage profile should have ledined.

The objective with the test is to evaluate theatieness of preliminary high-
level design concepts. Rubin [14] emphasizes tlpoitance of the early analysis
and research, because of the critical design @asishade at this stage. The
product will, according to Rubin [14], have usdlyilbroblems later if the project
begins with wrong assumptions.

Test methodology

Rubin [14] describes that preliminary versionsha product’s interface can be
developed for evaluation by representative usecauld for example involve a
prototype simulation or a mockup of the product tiearesent its basic layout,
organization of functions and high-level operatidsor to a working prototype,
static representations or paper prototypes carsée. u

Prototypes

Rubin [14] writes that it is not necessary to repré the entire functionality of
the product. It is only necessary to show enougiletfanality to address the test
objectives. When the user can move left and righie prototype, but is limited
in moving deeper, the prototype is referred to ber&zontal prototype. More
functions can be necessary if the test objectivelside vertical usability, in other
words moving down several layers. Rubin [14] démsithat both kinds of
objectives can be achieved by creating a repretsemtaf all large functions and
a vertical representation of a few of the functions

Exploratory test are often conducted as compatissis, where different
prototypes are compared to each other. Rubin [I4ésvthat a reason for this is
to prevent too early commitment to one single desigd later on discover
problems with it.

Test procedure

When carrying out an exploratory test the procd®nas informal and includes
much interaction between the test monitor and @pent. An exploration of the
users’ thought process is according to Rubin [Mihaportant part of the testing.
The test monitor and participant can explore tloglpct together. The test
monitors role is to conduct an ongoing interroga@amd/or encouraging the
participant to “think aloud”. The goal with the tés to discover confusing areas
and to understand why the users perform in a ceway. This is done by
collecting qualitative data. [14]
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2.5.2 The test plan

Rubin [14] writes that the test plan is the founatafor the entire test. It serves as
a blue print for the test, describes the requiesturces and gives the test its
focal point. According to Rubin [14] the test psimould include the following
sections:

* Purpose: A short description of the reason forgrering the test, often
from the organization’s viewpoint.

* Problem statements: Describes the issues and gogsiiat need to be
resolved. The problem statements should be assprextcurate, clear and
measurable/observable as possible.

» User profile: Describes the end users of the prothat shall be tested.
Should include a description of the users’ différamaracteristics.

* Method: A detailed description of how the test dddae executed. Should
provide an overview and description of the testimgghods that shall be
used.

» Task list: Describes the tasks that the test ppatits shall perform during
the test. The tasks should be developed makingsgiple to answer the
defined problem statement.

* Test environment: A description of the simulatedienment and the
required equipment.

» Test monitor role: Clarifies what the test mongball do during the tests.
Not a necessary part of the test plan, it is prilmanportant when other
persons shall be observing the tests.

» Evaluation measures: Provides an overview of thasme types that shall
be collected during the test, both preference amfbpnance.

18



3. Annotation and narration in other
programs

An investigation of annotation and narration inestprograms and areas were
performed. Some of the findings, which also worlegamples of different kinds
of narration and annotation, are presented insiacsion.

3.1 Annotation in Microsoft Word

A commonly used annotation tool is the one in Msorfd Word. By clicking on a
button that says “New comment”, alternatively chngghe option in a drop-
down menu, the document’s right marginal expandssacomment box is
generated in the expanded area. A dotted line atsitige box to the currently
selected area alternatively to the word close#téacurrent location of the cursor
(see figure 2).

one in Microsoft Word. By clicking on

tivelv choosing the option in a drop-
expands and a comment box is

ne connects the box to the currently

est to the current !D catioﬂ of the cursor _,,...--{ Kommentar [G1]: Acomment ]

Figure 2: Annotation in Microsoft Word

3.2 Annotation in Microsoft Expression Blend 3

Microsoft Expression Blend 3 is a visual tool fasgyning and prototyping
applications for Windows using the .NET frameworkar the web using
Silverlight. It has a user experience prototypingdoie called Sketchflow. In
Sketchflow, according to Microsoft [10], it is pdde to create prototypes by
drawing flows, screens and states of an applicafiiofhe Sketchflow player
makes it possible to review the prototype througindard browsers.

In the Sketchflow player it is possible to add tesck and annotations on created
prototypes. In order to add a comment, the usdesithe comment in a feedback
pane and it is then possible to add visual cuesgxXample draw on the prototype
or highlight an area (see figure 3). The feedbarktben be exported and saved
as a small feedback file, which can be emaileth¢éoréceiver and integrated in
the Sketchflow project.

The player contains a map of the different pagekerprototype. The pages that
have annotation added to them are marked with &slym
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Figure 3: Added annotation in Microsoft’'s Sketchflplayer [11]

3.3 Protonotes

Protonotes [13] is a tool for annotating on propety when developing HTML
pages. By adding four lines of JavaScript codééprototype, Protonotes is
installed. A menu bar is shown when reviewing thaqiype in the web browser
and it is possible to add so callddtes(see figure 4).

A demo on Protonotes’ [13] webpage shows that teeurbar contains one
button for creating a new node, one button forrigdand one for showing the
added notes and an index button. When clickindherirtdex button in the menu
bar a list of all pages that have notes are digglayhe menu bar can be
minimized by clicking on a button.

It is possible to place the added notes anywhetb@prototype by clicking on
upper area and drag-and drop. Each note contamsheckboxesgeviewedand

completedas well as a button for removing the note. By dnag the left corner
it is possible to resize the notes.
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Figure 4: Protonotes’ [13] annotation on a HTML pag

3.4 YouTube’s video clip comments

YouTube is a popular website for video sharing;rntyéiours of video get
uploaded on the website every minute, accordingvétesite [17]. YouTube has a
function for annotating videos called video clipraoents.

The annotation function makes it possible to adtide allowing the viewer to
choose which the next scene should be. It is atssiple to add links to other
video clips, channels or search results. The umedecide where and when the
comments should be shown in the video clip. [17]

To add a comment, the user clicks on a button éavghe menu for adding
buttons and then on a button to add a commentu$é&ethen chooses among
three different kinds of comments; speech bubld& or focus. The speech
bubble and the note are different shaped, whiladoneans that the comment
only appears on a mouse over. It is possible tceptlae selected comment
anywhere in the currently shown image and writ¢ ir@x. A menu next to the
comment makes it possible to change the kind ottimement, add a link, change
the color of the comment or remove it. The useioslks where the comments
should be displayed in the video clip, by pullimgtlevers next to the time line.
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4. Method

The thesis work consisted of several steps in da&tentify areas with potential
improvement possibilities and develop a concept watlutions to achieve the
improvements. In the first step, information abitg development process was
gathered and usability goals were defined. Thezeaft iterative process began,
where different kinds of prototypes were produdegarallel to this, an
evaluation of the possibilities concerning wheréhia tool chain the functionality
could be placed was performed.

The iterative process made it possible to evaldéferent concepts, while each
step also resulted in more advanced prototypesfiidtgrototypes were low
fidelity, while the last step resulted in a higtidiity prototype.

4.1 Investigation of the work flow

Since TAT requested a new perspective and encodiragyg ideas, the work flow
during the development of prototypes was investigand evaluated. This made
it possible to get more input about the processvamdh functionalities that

could improve it.

In order to evaluate the work flow, an informatigathering was necessary. A
first meeting was held with a concept designerapdoject manager, where the
project manager described the general developmeoégs at TAT.

To obtain more detailed information, semi-structuirgerviews were performed.
The purpose with the interviews was to identify thgks and interactions
between the persons in the development teams. peetahat was investigated
was what information is exchanged and over whatreamcation mediums.

The interview participants consisted of person$wifferent roles in the
development process. The distribution of the pipeiats was as follows (further
details about the different roles can be found ufidesult”):

* One interaction designer

* One interaction designer/graphic designer
* Three TML engineers

* One developer

Some of the interview questions concerned the wasks in general, whilst
others concerned what type of information the déife persons’ work tasks are
based on and what type of information get passed other team members (see
Appendix A).

In order to obtain information about the commutia@awith customers,
additional meetings were held with two project keasd
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After the interviews and meetings, the answerscgaotpiledand the development
process and information flow got mapped out. Basethe result from the
interviews and the theory collection, usability Igo@r the concept prototype
developed in the master thesis were defined.

4.2 Low fidelity prototypes

4.2.1 Development

Based on the defined usability goals, low fideptptotypes were developed. The
prototypes consisted of several simple paper pyp&st They were based on
screenshots of a prototype made in TAT Motion Laih awdded simple graphics
to demonstrate different possible functions.

The prototypes where intentionally created in god@mvay and printed in black-
and-white, in order to avoid distraction and togké®e focus on the functionality
when presenting the ideas.

The goal with the prototypes was partly to discquablems and possibilities
with the suggested solutions, but mostly to cregpessibility to get input from
persons from the different target groups. Withpghaotypes it was possible to
discuss the defined functions, which made it easiget concrete feedback.

4.2.2 Evaluation

When the prototypes had been constructed and griateocus group was put
together. The goal was to get as much input aslgedsom all of the possible
targets groups. An invitation was sent by emasddweral different persons. A
group of four persons was put together, consigiirtgvo TML engineers, one
graphic/interaction designer and one project leader

The focus group started with some questions albeuparticipants’ way of work.
This got the discussion started and gave a contiiom#o the results from the
interviews. The next step was a brainstorming ses&n order to gather ideas
from the potential users, without affecting thenthwdeas that already had been
defined. The goal was to keep their thoughts “earclas possible”.

When the participants’ ideas came to an end, theudsion continued around the
developed low fidelity prototypes. These were pnése to the participants and it
started a discussion around the different illusttdtinctions.

The session got recorded with a video camera, whiatte it possible to review
and summarize the discussion concerning the diftdopics afterwards.
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4.3 Specification of functions and requirements

In order to simplify the further development of fmtypes, the different possible
functions got prioritized based on the result fribia focus group, the interviews
and different gathered theories. Functional andfoantional requirements for
the prototype developed in this master thesis getifed.

4.4 High fidelity prototypes

4.4.1 Development

Step 1: Video clips

The high fidelity prototypes got developed in tweps. In the first step several
videos were made in Adobe Flash. They illustrabeduse of the different
functions; each video illustrated one of the fumas. During the development
issues concerning the functions’ design got disaxevhich led to further
development and new videos.

Step 2: Interactive prototype

In the second step an interactive prototype wagldged. The prototype was
horizontal, which means that all functions wererespnted, but with limited
depth. All functions were not available in all gadf the prototype.

Since the new functionality should be used by d#ifé persons in different ways,
the prototype was altered to illustrate the varialsrnatives.

4.4.2 Evaluation

Step 1: Video clips

The result from the first step mostly served asla ko discover strengths and
weaknesses with the suggested functions, theywvgdw&ed by the author of this
report. Some evaluation was also made during irdbdiscussions with different
persons at TAT.

Step 2: Interactive prototype

The interactive prototype was, compared to the $itesp, more fully evaluated
with usability tests. The tests were of the kindRupin [14] described as
explorative test. The tests were conducted accgitdithe test plan below. A
pilot test was conducted, which according to Rub#] is important in order to
test the chosen methods.

Purpose

The purpose with the usability tests was to evalttae functions shown in the
prototype and the functions’ design. The tests wadr&s verification for the
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suggestions and the evaluation was based on thefide usability goals; how
well the prototype’s functionality and its desigreinthe goals.

Problem statements
* Do the suggested functions meet the specified lisadppals?
* Do any misunderstandings concerning the functitiealoccur when the
test participants explore the prototype?
* What are the participants’ other opinions aboutsiinggested functions
and their design?

User profile

The test participants were persons that represémeedifferent roles involved in
the communication concerning the Ul and therefordd benefit from the
suggestions for new functionality.

Rubin [14] writes that research shows that fouive participants will expose 80
percent of the usability deficiencies when perfargna less formal usability test,
for example an exploratory test. In these tests p@usons participated; two TML
engineers, one interaction designer and one prigader from the sales
department. Including the TML engineers and therawdtion designer as
participants made it possible to evaluate the ihpacdhe internal
communication, while the project leader made te#ils external communication
in focus possible.

Method

The background information for the prototype waglaxed to the test
participants; the purpose with the prototype amdusbability tests. The prototype
was thereafter explored by the participant in closeraction with the test leader.
Subsequent questions and an open discussion fthibkdests; the questions
were formulated in such a way that they gave aication if the solution fulfilled
the usability goals concerning the user’'s expesenthe questions were
modified depending on what work role the test pgéint has. The initial
information and the subsequent questions are listéghpendix B.

Task list
Since the test was an exploratory test, it didimdtde a task list.

Test environment

In order to get best resolution with the correctiisgs, the prototype was
displayed on the computer where it had been deedlophe tests were
performed in an office similar to the participantaily working spaces. One
difference however was that the office where tis¢stéook place was empty,
while the test participants often work with seveatiler persons in the same
room. Background noises had to be avoided to ntgkessible to capture the test
session. The test participants reactions, comnagmt@nswers during the tests
were captured with a video camera.

Evaluation measures
The following qualitative data was collected durthg tests:
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* The test participant’s spontaneous reactions andremnts during the
exploration of the prototype.

* The test participants’ comments after the exploratf the prototype.

* The test participants’ answers to the subsequesgtpuns.

4.5 The suggested functions’ placement in the tool
chain

In parallel with the development of prototypes,mrestigation was made in
order to give suggestions for where the functidpaould be placed in the tool
chain. The evaluation consisted of meetings witlsqes with expert knowledge
in different areas. Discussions about the techipoasibilities were also
continuously held with different persons throughtigt thesis work.
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5. Results

5.1 Investigation of the work flow

The following section includes the result from theestigation of a general work
flow at TAT when developing prototypes.

5.1.1 General work flow

Project leader Henrik Sandstrom [19] describedreegd work flow at TAT.
Typically and simplified, the following steps areliuded:

Prototype phase
* Application planning
» Concept lead
* Interaction design
* Prototype workshop (to mock-up or heavy prototype)
* Test (early)
* Management (first evaluation)

Real application
* Graphic design (final design)
* Integration
* Application logics
» Data services
* Test (QA)

It is in the fourth step of the prototype phase, phototype workshop, where the
prototypes get developed and which is addresstdsmaster thesis.

5.1.2 Development teams - “four-leaf clovers”

The goal at TAT is according to Sandstrém [19] tokun tight teams during the
Prototype workshop step. This means that the emp®work in smaller groups
consisting of persons with different professiond esles in the projects. The
persons often sit close to each other in tight gammost cases in the same
room.

The tight teams are referred to as "four-leaf ateVby Sandstrom [19]. Figure 5
illustrates the different parts of a typical foeaf clover.

The inner circle demonstrates the persons witledfft roles in a development

team, the central part of the development prodessh role is normally
represented by one or two persons. The differdasrare described in detail in
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the next section. The outer circle shows the perémm the customer with the
same roles, who also are involved in the developpeatess. [19]

The development teams often include one interndicar@ external project leader,
in other words one project leader from TAT and prgect leader from the
customer. They often have different responsibdityas: the external project
leader is often in charge of the development pmoghkile the internal project
leader mostly has responsibility for more intetiaagks like the distribution of the
workload. [19]

Another part of the development process is thealecdtcproduct support. The
product support consists of persons that handletkenal tools used in the
development, for example Cascades. [19]

The described four-leaf clover is an ideal casectvlaiccording to TAT works

well, it is best practice. In some cases the pargothe inner circle of the four-
leaf clover are located on a geographic distarma the other persons. In some
cases the team members are not only representeersgns from TAT, but of a
mix of persons from TAT and the customer. The Thigieeer and developer
can for example be employees from TAT, while theigieers are employed at the
customer. [19]
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Figure 5: The four-leaf clover

28



5.1.3 Roles in the development teams

This section includes an explanation of the diffiém®les in the development
teams (four-leaf clovers).

Graphic designer

The graphic designers draw the graphics of thelbiéy work in the programs
Adobe Photoshop and Adobe lllustrator. When workittp 3D-graphics they
sometimes use Autodesk Maya, which is a prograrBfomodeling.

Interaction designer

The interaction designers design and draw wirefginwgireframes show the
flow, for example how different functions should nkstep-by-step. They work
with paper sketches as well as the programs Adalsgrator and Adobe
Photoshop.

Some persons have the competence for both grapkigrdand interaction
design. This means that one person can represtmtdies in some projects.

TML engineer
The persons that work as TML engineers write thevith TML in TAT Motion
Lab.

Developer

The developers create the application with C/C+sedaon Cascades. They use
Visual Studios when writing the code and the progdara for bug- and issue
tracking.

There is a fifth profession that plays a part i development process,
integrators. They integrate Cascades against diftgplatforms. They work with
integration against OpenGL and fine tuning for lpesformance. The integrators
are however not a direct part of the prototype wbdp.

5.1.4 Information flow in the prototype workshop

Figure 6 shows a graph over how the informatiogeneral is sent between the
different roles in the four-leaf clover. It alsoosts what information is sent and
in what format. The arrows in the graph show thredlion of the information.
The order of the different information exchangedlustrated from the top and
down. The lines with numbers to the left in thepdrare guidelines to simplify
discussions regarding the graph.

The graph is based on the information collectetthénconducted interviews. The
interaction designer and the graphic designerllasrated together, since the
roles in some cases are represented by one pé&soare detailed description of
the information sent between the roles is giveth@esection below the graph.

'Wireframes are illustrations of screens with indimas of functionality and screen flow [5]
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Initial information from the customers to the desigiers (Line number 1 in
figure 6)

The designers get information about the projecindumeetings (verbal
information). Style sheets and background data r(ddiaft PowerPoint, pdf) are
sometimes sent to provide more detailed informatimisome cases the work is
based on previous projects.

Information between the designers and the TML engieers/customers (Line
number 2 in figure 6)

The designers send wireframes (Adobe lllustratoa) tlescribe flows and
screenshots (jpg) which describe design of thefit pages. In some cases
videos are sent in order to describe transitiomisaanimations. The information is
discussed face-to-face, via email/Skype and durmegtings.

The TML engineers give suggestions about how thplgcal elements should be
cut out by the designers. The elements, made irbdd&hotoshop (.ps) or in a
few cases Autodesk Maya (.ma), are then sent tdMieengineers. In some
cases the TML engineers cut out the graphical elisne

Information between the TML engineers and the develpers (Line number 3
in figure 6)

When the TML engineers discover that there is @ heeC programming, they
contact a C programmer via face-to-face or emayp®k The code is checked in
via SVN, which makes it accessible for other pessarthe development team.
The developers create solutions and then chedleinpdated code.

The developers often show the TML engineer thetswiwon his/hers computer.
If there is a need for changes, the updated soligicreated and checked in via
SVN.

The TML engineers also have contact with develofmr€ascades and Kastor. If
there is a problem in TAT Motion Lab, an issuerisated in Jira. Jira is also used
for bug reporting in bigger projects.

The prototype (Line number 4 in figure 6)

When the development of the prototype in TAT Motiab is finished, it is sent
from the TML engineers to the designers. The desgjnompare the prototype in
detail with the material made in Adobe Photoshdpeyralso compare it to
possible videos of transitions and effects. Feeklmathen given to the TML
engineer. The feedback is in most cases providegtiaface and in some cases
with commented screenshots.

The prototype is also sent to the customer andigissxl during meetings (face-to-
face or via telephone). In order to provide mofferimation, the prototype
sometimes is complemented with commented screemdhatome cases videos
are created in the program Adobe After Effectsyordzording the prototype with
a video camera. The customers give feedback oprtietype during the
meetings. Sometimes written comments also are giveambination with
screenshots.
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5.1.5 Information flow in the sales department

Minna Gedin [18], project leader in a team in thkes department, answered
guestions about their typical information flow. Tieam consists of engineers and
designers, who design and develop pitches andtgp&® which are delivered to
customers. This can be done after special reqtrestscustomers or proactively.
Proactive development means that the demos/prastype developed without
any influence from the customers. [18]

The prototypes are typically shown on meetings,re/aesales person from TAT
demonstrates it. The sales persons have been pobwidh information about the
prototype, in general via telephone or email. Téedback from the customers is
then passed along to the project leader of the teanime sales persons and
sometimes also via a translator. [18]

Sometimes information is delivered in pdf formathie customer, where the
metaphor, design and interaction are explained.efams concept videos or
prototypes are sent. [18]

5.1.6 Areas with potential improvement possibilitis

The initial task description included a suggesftmrfunctionality for annotation,
in order to make it possible for designers andaruasts to give feedback on the
prototype in a more efficient way. According to thescription this could shorten
the development time and improve the quality ofgiven feedback even more.
Narration was defined as a way to explain compléx td the customer in a more
efficient way.

In order to create an even more efficient work flole task description stated
that the new functions should fulfill the followirgpals:

Functionality for annotation:
» Faster than the current solutions

» Easier to use than the current solutions
* Improve the quality of the given feedback
* Integrated in the existing tool chain

Functionality for narration:
» Faster than the current solutions

» Easier to use than the current solutions

* Decrease the risk for missed information in the Ul
* Improve the quality of information sent to the aser
* Improve the quality of the given feedback

* Integrated in the existing tool chain

During the interviews possible areas where newtfans could improve the
work flow were identified. The areas were dividatbiinternal and external
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communication. Internal communication concernscthmunication between
the members of the four-leaf clover that is empésyat TAT (interaction
designer, graphic designer, TML engineer and d@ez)o The external
communication is the communication with personsiftbe customer.

Internal communication

The communication in the four-leaf clover worksyerell when the persons sit
close to each other, according to the interviewigipants. It is experienced as
easy to ask questions as well as give and receedabbck. Functionality that
offers an easy way to make notes when receivingpfeek face-to-face could
possibly make the communication even more timesieffit.

The interviews showed that when there is a geograptistance between the
persons, the communication could possibly be imgaddurther by creating even
more efficient and qualitative possibilities to gifeedback and add information
to the prototypes. The test participants experiénas complicated to explain
features and changes via email or Skype, complengemteetings are often
required. Other external programs that could mhkartformation clearer, like
recording tools, are often skipped since they apegenced as time consuming
and laborious to use.

External communication

As for the internal communication, the interviewsults indicated that there is a
possibility that the communication could be imprd\my creating even more
efficient ways to give feedback and add informatiothe prototypes. Since
geographical distances occur more often in therneateommunication, there is
more room for improvement. A more efficient posiipito give feedback could
also work as a way to make it easier for custornteepgepare before meetings.

The interviews showed that adding information ® pinototypes is an important
area, since this decreases the risk of the receiigming important parts of the
Ul, especially if it is not yet fully developed amdormation in it is missing. The
interviews showed that it could be positive if thiormation could be in direct
connection to the prototypes, in order to decrtfaseisk of it being separated
from the prototype when it reaches the receiver.

Parts of the information flow that should be coverd by the new suggested
functions

In order to improve the existing work flow, it wasportant to be aware of which
parts of the described information flow the newgrsied functions should make
more efficient. Based on this, the usability goase defined and knowledge
about what information that needs to be transfenrasl gathered. The parts are
described below and the lines in bold style, manked red color, in figure 7
show these parts of the information flow.
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Annotation
The new suggested functionality for annotation sthoeplace, alternatively
complement, the following parts of the informatexchange in the internal and
external communication:

» Verbal feedback (meetings face-to-face and vigtelae).

» Written feedback (via email and Skype)

» Screenshots with comments

The areas of use for the new functionality are:

* When designers are providing feedback on the proéstto the TML
engineers (internal communication).

* When customers are providing feedback on the prpgéstto the
designers/TML engineers (external communication).

* To encourage the receivers of the prototype to fgedback.

» To draw the receivers attention to wanted aredlseotJ|

 When TML engineers need to take notes, for examptang verbal
communication.

Narration
The suggested new functionality for narration staeplace, alternatively
complement, the following parts of the informatexchange in the external
communication:

* Prototype

* Videos that show scenarios (made in Adobe Afteedis)

* Videos that show scenarios (recorded prototypes)

» Verbal feedback (meetings face-to-face and vigtelae).

» Written feedback (via email and Skype)

* Screenshots with comments

The areas of use for the new functionality are:
*  When a complex prototype needs to be explainedctstomer

* When a prototype is not completely finished andehg a need for
complementing information.
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Figure 7: Information flow — the lines in bold amdirked with red color show which parts the new sstgd
functionality potentially could make even more @tfint.
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5.1.7 Abstract usability goals and requirements

In order to suggest a solution with good usabitityg solution should fulfill the
four usability parameters defined in Lowgrens [§A&. model. To accomplish
this, abstract usability goals were defined basethe task description and the
areas that were identified during the initial meg$ and interviews.

Since the suggested new functionality is supposedglace, alternatively
complement, the currently used methods, a majofitiie usability goals define
some sort of improvement in comparison to them. 0gability goals were
defined as follows, categorized after the REAL paaters:

Abstract usability goals

Relevance

Ul. The new functionality should replace or complentbetcurrently used
methods

U2. The functionality for feedback and narration shaudd disturb the designers’
or customer’s experience of the prototypes.

Efficiency

U3. The designers and customers should experiencdastes to give feedback
on the prototypes.

U4. The designers should experience it as faster sieraarration to the
prototypes.

Attitude
US. The designers and TML engineer should experieregitren feedback as
more qualitative.

Learnability

U6. The designers and customer should experiencesdsisr to give feedback
on the prototypes.

U7. The designers and TML engineers should experidraeaasier to create
narration on the prototypes.

U8. The TML engineers should experience it as easiantierstand the given
feedback.

Abstract requirements

ARL1. The new functionality should be integrated in tRistng tool chain

AR2. The new functionality should improve the qualitytieé narration sent to
the customer.

AR3. It should be possible to add information to thet@iype that can increase
the customer’s understanding for it.

ARA4. It should be possible to add information to thetgiygpe that can decrease
the risk for customers’ to miss important parts.of

ARS. It should be possible to add information to thetqiype
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5.2 Low fidelity prototypes

The low fidelity prototypes were used as a firspsio meet the defined usability
goals. They were however mainly created in ordgyetomaterial which could be
used as a base for further discussions with thes asel for specifying more
concrete goals and requirements.

5.2.1 Development

The new functionality’s placement in relation to the prototype

When deciding where the suggested functionalitykhbe placed in relation to
the prototype, the choice to place it in directroection with the actual prototype
was made. The choice was crucial in order to nfeetéefined usability goals and
requirements. The usability goals U3-U7 is for eppartly met; the users
should experience it as faster and easier to giedlfack and create narration on
the prototype as well as experiencing the givedifaek as more qualitative.

If the feedback and narration could be createdrecticonnection with the
prototype, the number of required steps would loeedesed. By creating feedback
in direct connection with the prototype, the chafuzcehe user’s to experience it
as more qualitative would increase. This sinceghesuld not be a need for as
vivid explanation of the location of the area whibk feedback concerns. The
close placement to the prototype would also foltequirement AR1, that the

new functionality should be integrated in the ergtool chain.

When developing the low fidelity prototypes, thadtionality, for above
described reasons, was placed in the prototypes. Mhde it possible to
investigate the users’ opinions of the placemergmévaluating the prototypes.

Functions for annotation

The functionality for annotation would have sevdields of use. It should
function as a tool for providing feedback intergathainly between the designers
and the TML engineers. It should also work as aati@n tool to provide more
information when sending prototypes to the custocoenpanies as well as a tool
for the customer companies when giving feedbactherprototype.

A prerequisite for being able to provide feedback communication medium,
either audio, images or text. When people in theeldgpment team provide
feedback to each other face-to-face, it is oftantwoed with finger pointing.
This can be interpreted as being perceived asabiest way to quickly explain
what part of the prototype the comment concerns.fiffger pointing shows a
precise location of the prototype and makes itezdsiexplain. Face-to-face
communication also provides an opportunity to glyiget feedback on the
comment, hence ensuring that the recipient ofrif@mation understands the
meaning of the comment.

A disadvantage with face-to-face communicatiorn& the recipients do not

receive the comment in writing, which increasesrisle of the persons forgetting
it. Another disadvantage is that the persons what waprovide feedback is
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forced to interrupt their work and physically mdeethe recipient or,
alternatively, await an appointment.

Alternatives to face-to-face communication, sucBersding written information
via Skype and email, have some disadvantages. Xamepde is that it requires a
text description of where and when the unwantetufeaappears in the prototype.

Depending on the design, the functionality coukbaheet usability goal U5; that
the given feedback should be experienced as maldajive. Creating good
conditions to give feedback could encourage thesuseprovide feedback.

It is important that the users perceive adding cemisto be quick (usability
goals U3 and U4) and easy (usability goals U6, hi¥ @d8). The current solutions
include making screenshots with added commentgjestigg that there is a need
to link the comments to a certain point in the ptgpe. This would also make a
description of the location of the feature unneagssSince the new functionality
should improve the usability compared to the cutyamsed methods, it is
important that the comments can be linked to aagepoint in the prototype. It
will also be perceived as more qualitative by th@pient if it clearly appears
what part and section of the prototype the commefets to.

The intention with the low fidelity prototypes widmnotation functionality was to
investigate the users’ thoughts about annotatigyemeral and about different
variants and placements of the annotation. Thisenitgabssible to examine the
limits for what the users experienced as disturlfingrder to follow usability
goal U2) respective helpful.

Comments with arrows (see figure 8)

The first prototype described functionality withnements in boxes on the sides
of the Ul. The functionality would be reached \hiagie buttons; one for creating a
box, one for writing and one for adding arrowsthte tomments. The arrows
would make it possible to connect a comment toegigppoint of the prototype.

B TAT Adademy TML

Change header

& Glenn Relkman

046-1302002

Jessika Sandberg j
0707457 11 = Change font to..

901 abe(” )2 delms
i )a ju{ )s mno( e
pas’ )7t Y waa( )o
anl Y% +(Jo =

o[~[T

Figure 8: Low-fidelity prototype -comments with aws
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Comments with status (see figure 9)

Another prototype showed functionality for commewtth the possibility to set
status. It also illustrated a function for showthg Ul with or without the
comments, which the user could choose by pressingtan. This functionality
was included to avoid the risk of the commentsudishg the impression of the
Ul (usability goal U2).
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Figure 9: Low-fidelity prototype -comments with tsts

Advanced comments (see figure 10)

One of the prototypes showed more advanced furaittgnit showed
functionality for removing and editing commentssgibility to create graphical
annotation (drawing), signatures on each added aarhand different filters
when viewing the comments.
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Figure 10: Low-fidelity prototype —advanced comnsent
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Functions for recording flows

The text annotation could have other areas ofhese tio provide feedback on the
prototype. Depending on the annotation format itld@lso be used to improve
customers’ understanding of the prototype, requar@R3. There is however a
need for more functionality other than annotatidn.explanatory comment that
is associated with a particular point in the prgpetis not very helpful if the user
never reaches a page where the point is locatedUlffor example is very
complex, there is the risk that the user/custoraanot find all pages in the UI.
Another example is if feedback is needed earlieghendevelopment process,
when the Ul is not finished. This could cause nmdgsages or that the customer
gets a false impression of the prototype. Makingpgsible to create a flow, a
recording of clicks, could help demonstrating coexpll:s avoiding the receiver
to miss important parts. Therefore, low fidelitypfmtypes that showed functions
for recording flows were developed.

Flow recording (see figure 11)

The prototype that displayed flow recording shovtetttions for record, pause,
play and stop. It also showed two buttons for capgua still photo and adding
voice annotation to the recording.
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Figure 11: Low-fidelity prototype —flow recoding

Functions for annotation and recording flow

The functionality for recording a flow could alstepending on its design,
become used to give feedback. Giving feedback te#hannotation could be
experienced as difficult when it comes to transgi@and animations. A recorded
flow, where for example a transition in shown, cbgive valuable information to
the receiver.
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A recorded flow would not work as feedback on ispsince the receiver would
not understand exactly what the recorded flow corext It would therefore be
necessary with added explanatory information ireotd make the flow work as
a feedback tool.

By combining functionality for flow recording withritten annotation in the
prototype, the receiver’s understanding for th@reed flow could increase. The
functionality would also remove the need for meggito show and explain
recorded flows. Some low fidelity prototypes shovaecbmbination of
functionality for recording flows and adding comrtgen

Flow recording with advanced comments (see fig@je 1

The prototype showed functions for recording flawsl adding advanced
comments. It also displayed functionality for shogvihe clicks made during the
recording.
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Figure 12: Low-fidelity prototype —flow recoding titiadvanced comments

Flow recording with comments on the side (see &dLB)

This prototype showed functions for recording floW¢hen playing back the flow
it would be possible to pause and add a commeanty@oint in the Ul. The
comment would be added in a list on the side. Wiieking one of the
comments in the list, a line to the comment wowdditsplayed.
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Flow recording with comments in document (see &di#)

This prototype was similar to the one describedvalfigure 13), with the
difference that the comments would be placed iepasate document.
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Flow recording with grid (see figure 15)

This prototype displayed functionality for recorgia flow, with comments on the
side of the prototype. A grid over the prototypewdomake it possible to add
comments connected to different parts of the pypmtThe comments displayed
under the heading “1:1” in the task list would é&xample concern the area in the
grid’s square 1:1.
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Figure 15: Low-fidelity prototype —flow recoding thigrid

5.2.2 Evaluation

The persons in the focus group verified that thekvlow identified during the
initial interviews was correct. The open discussaod the discussion based on
the low fidelity prototypes resulted in examplesandnew functionality could
improve the development process. It also resuftedaas of new functionality in
the tools and some technical recommendations.

Possible improvement areas

Areas in the work flow which could have room forpravement were discussed
in the focus group. Communication over a geograghiistance was one of the
areas. The participants thought new functions¢batd complement, in some
cases even replace, meetings could be benefic@luld for example cut the
time for setting up meetings, provide more direwhmunication and reduce the
need for forwarding information.

Functions to complement written communication coatttording to the
participants, create time savings if it increagezlunderstandability for the
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received information and created an even fastertivay the currently used
methods to give feedback and information.

The participants also thought it could be benefi€ihe functionality provided a
complementing solution to communicate problems éipgear on the mobile
device but not on the PC and vice versa.

The participants discussed the available extenmgrams that can be used for
communicating around the prototype. They commetitatithe programs are
expensive, slow and require different fire walltisgfs.

Brainstorming

When the participants started to discuss ideasfitbething addressed was to
make it possible to create comments directly in phmetotype. One of the
participants drew an example and the other paditgpagreed that it would be a
good idea. The discussions that followed stayedded on this, whereof the low
fidelity prototypes were shown earlier than planned

The low fidelity prototypes were met by positiveacgons, a comment from one
of the participant was: “It would be great”.

The participants thought it would be best to wilite comments directly in the
prototype, rather than generating them in an eatetocument. They suggested
combining it, to have comments as well as a lishenprototype.

The participants discussed the life length of thements; they did not think it
should last so long. They therefore did not findatessary to have functions for
different priorities and signatures.

The participants thought it was a good idea tongedlow. They suggested a
function where a click on a certain point in thetptype should result in a
recording of ten seconds before and ten seconeisthé time of the click. They
also thought it was a good idea to make voice atioot possible.

External programs for screen recording were disgmjdhe participants
experience them as being tricky to launch andttiet lose frames.

The participants thought the following issues stidug¢ addressed when defining
a solution:
* How should features that only appears on the dduit@ot on the PC,

and vice versa, be communicated? How should ixp&amed?

* How should transitions, movements and animatiombged?

* How should things, for example a transition, thatkvoo slowly be
addressed?

* How should a change be handled, for example ifgaHas been
corrected? Should the same environment be exeagtad, with the same
executable files, or should the whole environmentdbuilt?
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5.2.3 Analysis

Could the suggested new functionality improve the ark flow?

Adding the annotation functionality could makeaser to explain features when
face-to-face communication is not possible, whislo @ould save time, since
there will not be a need for as many meetings.flihetionality could also make
direct communication between customers and devedquessible, since
information that in the current situation requinesetings, often via project
leaders, could be sent directly in the prototype.

Making it possible to create annotations direatlyhie prototype could make it
easier to describe opinions and giving feedbackpmparison to sending
information via email or Skype, since the locatiorthe prototype does not have
to be described.

The functionality for recording a flow could proeich complementing possibility
to communicate problems with the Ul behaving défety on PC and on device,
if the functionality also is included in the protpe for the device. This would

make it possible for the customers and designerfotoexample record an

experienced behavioral issue and send it to the BMdineers and developers.
The functionality could be used to describe prolslam general, which could

make the problem solving more time efficient.

Refined functionalities and design

Since the low fidelity prototypes were met by pesitreactions from the focus
group participants, there was not a need for najanges; the possible gain with
functionality for adding comments and recordindpavfwas confirmed. The
opinions concerning the different versions of thiedtionality displayed in the
low fidelity prototypes made it possible to refite parts of the functionalities
and their design.

The discussions in the focus group showed that@hements should be placed in
the actual prototype and not be generated in armeadtdocument. It also showed
that it would be positive with some sort of summafyhe comments in the
prototype.

One important aspect brought up during the focosigmwas the life length of the
prototypes. The prototype will probably not be deatk and forward several
times, but mainly be used to send information ame tFor example; the
prototype is sent by a TML engineer to a desighke designer reviews the
prototype and adds comments in order to give feddhad sends it back to the
TML engineer. The TML engineer then make changesdet the feedback and
sends a new prototype to the designer. This makesecessary to have
functionalities for prioritizing the different comants, adding signatures and
check boxes.

The participants’ suggestion concerning the floaording, that a click on a

certain place should create a recording of tenrs#cbefore and ten seconds after
the time for the click, could be a good solutionewlgiving feedback. The idea of

45



only using one single click gives the impressiothef solution being time
efficient. However, there is a risk that this woblgak one of Shneidermans [15]
eight golden rules: Support internal locus of coltif the recording
automatically starts to record ten seconds befon@ase click, the user could
find it difficult to control exactly when the reating should start. There is also a
risk that there is a need for longer and shorteonaings in different situations. If
the recording time is set to a certain amountroétithis could force the receiver
to watch unnecessary seconds of recording. Except being time inefficient, it
could also create confusion for the receiver ofgtaotype since the purpose of
the recording can be experienced as unclear iteniilonal events have been
recorded.

The first issue that the participants thought stidnd addressed, how features that
for example only appear on device should be comaoated, could be solved with
the flow recording. In order to explain the recoglit could be combined with
text or voice annotation. This functionality cowdtso be used in order to explain
transitions, movements and animations. Text anwotatould preferably be
added to the page just before a transition or mevem

How changes should be handled, which was the ksiei the participants
requested should be addressed, is connected vdtlissiie concerning the life
length of the prototype. Since the participants wad think that the prototype
would be sent back and forward several times, thelevenvironment could be
rebuilt again.

5.3 Requirement specification
The result from the evaluation of the low fidelggototypes were used to specify

more concrete requirements and usability goalgi®isuggested new
functionalities in the concept prototype developethis master thesis, in order to
meet the previously defined abstract usability g@ald requirements. The
concrete requirements and usability goals are Beéadn this section.

Functional requirements

R1. It should be possible for the user to create dexiotations connected to any
point in the UL.

R2. The added text annotations should be possibledchrfrom an index.

R3. It should be possible to edit added text annotation

R4. It should be possible to remove added text anraotati

R5. It should be possible for the user to add text tatrans that are not
connected to a point in the Ul.

R6. It should be possible to view the Ul without thmatations.
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R7. 1t should be possible to record flows.
R8. It should be possible to add text annotationseaonded flows.
R9. It should be possible to add annotations in diceanection to the prototype

R10It should be possible to view annotations in diwinection to the
prototype

R11.It should be possible to record flow in the sanedaw as the prototype.
R12. 1t should be possible to view flow in the sameaduaw as the prototype
R13.1t should be possible to add annotation withoattstg another application.

R14.1t should be possible to view the annotation withstarting another
application.

R15. It should be possible to record flow without stagtanother application.

R16. It should be possible to view flow without stagianother application.

Non-functional requirements

Performance requirements
R17. The annotation should be easy to distinguish frimenUl.

R18. The prototypes’ image quality should be maintaimethe recorded flow
R19. The annotation should not block the Ul more thagoéutely necessary

R20. It should be possible to use the annotation t@lempent prototypes when
information is missing

R21. The number of mouse clicks to create annotationlshbe as few as
possible.

R22. The number of mouse clicks to view the annotasioould be as few as
possible.

R23. The number of mouse clicks to create flow sho@db few as possible.
R24.The number of mouse clicks to view flow shouldas€ew as possible
Environmental requirements

R25. The annotation function should be integrated endhkisting tool chain (no
external tools).
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R26. The function for recording flows should be intdgrhin the existing tool
chain (no external tools).

5.4 High fidelity prototypes

5.4.1 Development

Step 1: Video clips

In order to find solutions to meet the specifiequieements, prototypes that
illustrated the different functions were createdaobe Flash. The prototypes
were designed as video clips that illustrated imaxy use of the functions.

Since the videos worked as a middle step for tteractive prototype, all design
decisions are described in the section about teeactive prototype. Some issues
that occurred during the development of the videeshowever described in this
section.

One issue was to find a way to make added comnreatsecorded flow visible.
The comments have to be displayed in a way thaemaleasy for the user to
absorb the information. A solution to this was adiion where the flow, when
played, automatically pauses at the added commElmits makes it possible for
the users to read the comments and pause the plaifbeecessary. The added
comments are marked with a line in the time liree(8gure 16).
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Figure 16: Comment marked in the time line
48




Another issue concerned how the comments shodAfahovement in the Ul.
When the user for example scrolls in a list, hoaudtt added comments act? A
solution to this was to make the comment follow rtievement. For example
when the point it is connected is moved up, theroent also moves up.

Step 2: Interactive prototype

The functions were designed in order to fulfill fpreviously specified usability
goals, which were done by designing the functidieslifollowing the
requirements and the usability rules defined intkle®retical framework.

The Ul in the high fidelity prototype was basedamnactual Ul made at TAT.
Images from the actual Ul were captured and sormnts péits functionality were
recreated in Adobe Flash. This made it possibptto different pages in the
prototype, as well as experiencing transitions amcdhations.

The high fidelity prototype includes all new suggelsfunctions. The prototype
was developed in order to make it possible tolie#t vertical and horizontal
functionality. Rubin [14] describes this as a wayrtake it possible for the user to
move left and right in the prototype, as well asvimg down some layers in some
of the functions. This means that all functionsr@@esented in the prototype,
but it is not possible to use all of them fully.efhare implemented enough to
make it possible to fulfill the test objectives.eMfunctions are however in this
section described in terms of how they are intentdedork in a real
implementation. The prototype is described by gaimgugh each part of the
prototype. Each description contains an explanaifdhe design decisions made.

The size of the prototype

The area around the Ul was expanded in order tiean area to place
comments (see figure 17). This in order to foll@guirement R19, that the
annotation should not block the Ul more than neargsst is important that the
users’ experiences of the Ul are kept intact. Aapttesign decision made in
order to follow the requirement was to connectdbmment and the point in the
Ul with a simple line. In order to make the usederstand what the meaning of
the comment is, it is important that the area iscovered more than necessary.
An arrow that was used in the previous prototypsigas covered an
unnecessary area around the point.

The annotations (comments)

In order to follow requirement R21 and R22, to i@the number of needed
mouse clicks to create an annotation, an annoteiadded by right-clicking on
the mouse at a point in the Ul. When reviewing athi user’s attention is
directed to the area where a possible problemrisepesd. It would therefore be
positive to make it possible to make a fast clinkagooint and add a comment. If
the user first had to click on a special buttooreate a comment, he/she would
have to move the attention and risking being disdr

When the user right-clicks, a comment box is geedrautomatically with a line

connected to the chosen point in the Ul. The idghat the comment box should
be generated at the side of the Ul closest toltbleed point and at the first empty
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place from the top. The cursor is activated insieebox, which makes instant
writing possible (see figure 17).

All added comment boxes have an outline in the saota; a light blue. This
gives a uniform design and makes them distinguishiabm the Ul, which
follows requirement R17. The background color i@ loxes is white, with a
black font color. This gives a strong contrast,shhincreases the readability.

It is possible to change the content of the commday clicking in the boxes. It is
also possible to remove comments, by clicking @nkthtton with a cross which is
located in the upper right corner of the commehitss follows the requirements
R1, R3 and R4; that it should be possible to adid,asd delete added text
annotations. It also follows Shneiderman’s golddes number five and six: offer
simple error handling and permit easy reversakctbas.

The user can add a comment without connectiorctrtain point in the Ul by
clicking on the area outside the Ul. This follovesjuirement R5.

The information in interactive prototype’s commewtss altered in order to adapt
the prototype for different way of use and diffdrasers.

M Cascades Phonelll Example E]lil@

1. These images
should be smaller

Figure 17: The prototype with comments shown.
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The buttons

Three buttons at the bottom of the prototype costabme of the new suggested
functions. The reason for using buttons insteafdioéxample placing the
functionality in a menu at the top is to reduceubers’ short-term memory load
(Shneiderman’s eighth golden rule). The buttongslighted when the mouse
rolls over, in order to offer informative feedbackthe user (Shneiderman’s third
golden rule).

When pressing the button “Show comments”, all adoledments in the
prototype is shown. When clicked, the text on th#dn changes to “Hide
comments”. Clicking the button when “Hide commensstlisplayed will make
the comments invisible again. This functionalitidars requirement R6; that it
should be possible to view the Ul without the aations.

The button “Comment index” displays a list of alded comments when clicked
(see figure 18). This in order to follow requirerh&®2: The added text
annotations should be able to reach from an indéhen a comment is added or
removed the list is updated.

When pressing the button “Record menu” a new m@pears (see figure 19).
The menu contains functionality to record a floalldwing requirement R7.

CON
TACTS

1. Theses images s..

2. These lines shou.,
3.The lines shoul..
4. This lines should

Figure 18: Detail of the prototype: the commentixd
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I Cascades Phonelll Example

18:33

20080529

—Favorite Oontacts

‘u@'m | Open || Save ”l-ﬂnuulndn‘

Figure 19: Prototype with the record menu opened

The record menu

The record menu opens when the user presses tioa BRecord menu” (see
figure 20). The menu contains buttons with theof@lhg functionalities: record
stop, play, pause, open, save, comment index aseé.cThis will henceforth be
called “record mode”, while having the menu closeltlbe called “normal
mode”. The options in the menu make it possibleetord or view a flow with a
minimum of mouse clicks, according to the requiretri®21 and R22.

Two of the buttons are active when opening thenceawenu; the record button
and the button “Open”. The record button allowsuker to record a flow, while
the button “Open” makes it possible to open presfipvecorded flows. The
buttons not active have a light grey color, in oraeillustrate that they are not
possible to press.

{
|| Corrmen) indes

Figure 20: Detail of the prototype: the record menu
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When pressing the record button, a lever in the fime starts to move forward.
This and a red text “Rec” in the upper right corimelicate that the recording has
started (see figure 21). The buttons for stop @ve sire displayed as active. This

makes it possible to stop or pause the recordmgedl as saving the recorded
flow.

Ml Cascades PhonelUl Example E‘Elg

l .
20080«

—Favorite Comacts

) E
P

Q i‘ ﬁl M | tipen || save Comment im‘
Figure 21: Prototype with the “Rec” button pressed.

When pressing the button “Open”, a list with thaitable saved recorded flows
is shown. When clicking on one of the alternatiths,recorded Ul is displayed
and a text “Opened: filename” is shown in the upptrcorner. Added comments
are displayed with lines in the timeline. The moadkseks made during the
recording is shown with graphics (see figure 22).

It is possible to add a comment to any point inUhéy right-clicking. The
comments work in the same way as in the normal naodea line in the timeline
mark the comments’ existence.

By clicking on a mark in the timeline, the levertire time line skips to the

location of the mark. This location can also behed by clicking on the button
“Comment index”, where all added comments arediste
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Cascades Phonel| Example

—

hi DO
J_acob Eastham

I'm in Zan Fransisco right now - love itl Get in

Opened: "Feedback: transition”

touch if you are in town, Will stay until May 26th,

more info

view history

add shortcut
remifider=

EEEEEEEE——
2, This buston ts-click-
able

T
Figure 22: Prototype where a recorded flow is playe

The button for closing is always active in the mgcmenu. When pressing the
button, a pop-up window gives the user a possjtiditsave the recording or the
changes made (see figure 23). When closing thedeunenu the page that was
shown when the user pressed the key for openingetieeding menu is
displayed.

Comact |}
e o

Figure 23: Detail of prototype: menu for savingaflo
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5.4.2 Evaluation

The test participants’ comments and answers tsubsequent questions during
the usability tests will be presented in this settcategorized according to the
test plan’s problem statements. An extended degmmi of the gathered data
from the tests can be found in Appendix C. In s@ames the subsequent
guestions got answered spontaneously by the tastipants during the
exploration part.

Did any misunderstandings concerning the functionaties occur when the
test participants explored the prototype?

The results are in this section categorized dfterdifferent areas of the
prototypes that got commented or where problems vaentified during the
usability tests.

The two different modes: normal and record

One of the test participants, the interaction desigdid not realize that it was
different comments in the normal mode and in theddlow in the record mode.
He thought a new flow should be created when opgttia application, which
then is saved. He did not understand the meanih@whg different comments in
the two different modes.

Two other test participants, the two TML engine&vand it unclear that it was
different comments in the normal mode and in tloemed flow. One of them
thought it should be entirely timeline based and wasure if the normal mode
was needed. He explained that a page often contany different states and
animations; therefore he would like to be abledage and add a comment at any
time. In the normal mode it is not possible to adtbmment in the middle of a
transition, just before or after. He also thoudja ¢urrent mode should be more
visible.

The comment index

One of the test participants, a TML engineer, difirat not understand that it was
comments that were listed in the comment indexfitdethought it was a menu
to something else. However, he thought the funatipnwas good, especially in
the record mode.

Another test participant, the interaction desigtterught the list should be larger
to make it possible to read the entire comments.

The comments

One of the patrticipants, the sales project leddend it difficult to know where
in the prototype there were added comments. Shgested a highlighting of the
show/hide button when a page has comments.

Another test participant, one of the TML engineatsp made a comment about
difficulties to find the comments. His suggestetlison to this was an auto-
generated Ul tree with screenshots of all pagds, the comments shown. A
click on one of the pages’ display would zoom intlo@ page.
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Do the suggested functions meet the specified usktlyigoals?

In order to verify that the suggestions’ functiatyaineets the previously
specified usability goals, subsequent questiong wsked after the exploration
part of the usability tests. This section presémsresult categorized after the
usability goals concerning the user’s experiences.

Ul. The new functionality should replace or comm@atthe currently used
methods

All test participants said they would prefer to tise suggested functions to give
and receive feedback, compared to information w@rgmail or Skype.

Concerning the verbal information given in meetiagd via telephone, one of
the TML engineers who participated in the test gidut is easier to talk about a
problem, but that the suggested functionality cqadly replace meetings and
telephone conferences. He also believed a protatyibethe suggested
functionalities could be used as a complemengltodbout the comments and
explain things concerning them.

The other participating TML engineer thought it Wbbbe good as a base in
meetings and telephone conferences. The interagésigner who participated in
the test thought the suggested comments partiallidde a substitute for
meetings and telephone conferences.

U2. The functionality for feedback and narratioroshd not disturb the
designers’ or customer’s experience of the protesyp

The sales project leader was convinced that thmes’s experience will not be
disturbed, she believed it would increase the comaation and make it safer.
The interaction designer who participated in thabilgy test did not give any
indications of experiencing the suggested functibea as disturbing.

U3. The designers and customers should experi¢m@ssfaster to give feedback
on the prototypes.

The interaction designer who participated in tis¢ teought it should be faster to
create feedback with the suggested functions.

U4. The designers should experience it as fasterdate narration to the
prototypes.

Since a majority of the participants did not craserations, it was difficult to
evaluate this usability goal. One participant, aLTémgineer, did however

explain that the biggest reason for this is thké&tmmal programs must be used and
he thought the features illustrated in the protetymuld be very important.

US. The designers and TML engineer should expegiéme given feedback as
more qualitative.

All of the participants were positive to the newmdtionality. One of the
participants, a TML engineer, thought the solutagkes it possible to really see
the location intended in the given feedback. Heig/ it is easy to point out
where the problem is and to get a more mutual frafmeference. Another test
participant, the interaction designer, said: “Y\gs) have what you are talking
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about in front of you. You have everything collette front of you, which is the
strength”.

U6. The designers and customer should experieraatsier to give feedback
on the prototypes.

The sales project leader thought the suggestedidums¢ making it possible to
explain more exactly, could offer the customerséase of security.

The interaction designer participating in the tedteved that it was easier since
the comments are connected to the exact intendatidn, making it unnecessery
to explain the location with text.

U7. The designers and TML engineers should expezigras easier to create
narration on the prototypes.

One of the TML engineers who participated in thet &xplained that he does not
record prototypes that often. External tools haviee used, which often cause
frame rate problems. He thought a recorded flowld/be positive. He thought a
video that everyone could play and which could pleaded in different places
would be great. The other TML engineer also thouiglvbuld be easier to create
narration with the suggested functions.

The interaction designer and sales project leadtr $aid videos created in
Adobe After Effects mainly are used to show the Téfigineers how transitions
should look, not to demonstrate how the prototypekw

The sales project leader thought it was very pasiid be able to add comments
as complementing information, for example to infdha customers that an area
of the prototype is not complete. When giving coanpénting information in the
current situation, the describing document oftesapipears from the prototype.

U8. The TML engineers should experience it as e&sienderstand the given
feedback.

Both participating TML engineers claimed that thveyuld prefer to receive
feedback in the way presented in the prototype. @nleem explained that it
would be much easier since it is easy for the aesigp mark details and for the
TML engineers to get a general view. He explairned be in the current situation
often receives emails containing a list of requeésteanges and he have to search
through the prototype in order to find the concdraeea. He thought making it
possible to avoid chains of emails would make thiegen more efficient.

What are the participants’ other opinions about thesuggested functions and
their design?

The participants’ spontaneous comments about tipgested functions and their
designs, not covered by earlier described misuta@igigs or usability goals, are
presented in this section.
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Positive opinions

One of the test participants, a TML engineer, thuutgwas positive with the
click feedback in the saved recording. He also ghoit was good to have
buttons, which he was used to from video recorgirmgrams like Adobe After
Effects. The sales project leader also thoughbthtons where positive, since
they make it possible to comment fast without Igdcus.

The other comments are listed below:
» Simple and good. As simple as possible to be abtedord something
good. (TML engineer 1)
» | believe this would be great. (TML engineer 2)
» Great initiative (TML engineer 2)
» Great idea. (Interaction designer)
* lreally, really believe this would be great. (3apeoject leader)

Suggestions for additional function/changes toftimetions
» Directly available record menu next to the buttons.

» Connection to a web service with the possibilitygeveral persons
viewing and having a conversation about the prqgety

» Hardware buttons shown in the device.

* A function for exporting screens, with automatigalkawn arrows in
between.

* Functionality for version handling and a possipitih choose which
version of comments to view in the prototype.

* An email function, where the video can be preseatedn internal link or
as an attachment in the email.

» Functionality for creating answers to the comments.
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5.5 Placement in the tool chain

The usability goals and requirements show thatdrucial that the suggested
functions are placed in direct connection to thepkditotype. It is also very
important that the usage of the functions doesemiire any coding, since a
majority of the users will be designers and persooms the customers, who not
necessarily have programming experience.

Another important aspect is that the users of tlggested functionalities in many
cases do not have TAT Motion Lab installed on themputers, which means
that the functionality must be accessible outsidd@ Motion Lab.

Some different possible solutions were discusseld Gascades developers
Markus Videsson [21] and Neal Shail [20]. The dgsian led to the conclusion
that in order to make the functions accessibleio@fSAT Motion Lab, the best
solution would be to place the functions in themee.

According to Shail [20] the viewer is an executdilee The only connection
between the viewer and TAT Motion Lab is a texa tihat writes to TAT Motion
Lab and that the viewer can read from. The tegtdiéscribes how it should start
and what TML code is used. By packaging the TMLe;dtle executable file and
the text file together, the Ul prototype can bemgd without having to open it in
TAT Motion Lab. The viewer automatically searchesthe text file. By
implementing the functions in the viewer, it wotletrefore be possible to use
them in the executable file, without having acdes§AT Motion Lab. [20]

Since different viewers are used in different desja framework that includes

the functions could with advantage be developeé. ffdamework could be used
every time a viewer is built. [21]
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6. Discussion

6.1. Findings in the usability test

The results from the usability tests show thatstinggested functions and their
design could be beneficial for the work process Htt that all participants were
positive to the functions and said that they waqurefer to use the suggested
functions when giving and receiving feedback indteusing email and Skype,
is a strong indication that the new functions caelplace those methods and that
the users would choose to use them.

Since the majority of the participants stated thay do not create videos for
narration and disadvantages with external prograere mentioned, | believe
that the suggested functions for recording flowsrigial in order to improve the
customers’ understanding for the prototype as aglnaking the communication
easier and more time efficient.

The results showed that the participants did noktthe new functions could
replace the verbal information exchanged duringtmge and via telephone. This
IS not very surprising, since the verbal commumicatontains many aspects that
are not included in the tool chain even with thggasted functions. A major
difference is the time aspect for getting answas@scussing features. There
are still time delays when sending and receivirggitifiormation. Face-to-face
communication has many ingredients like facial espions and body language
that the functions cannot replace. Many participdmmwever thought the
functionality would be a good basis for meetinishé meeting participants find
it easier to discuss the Ul prototype, there ihance the meetings could be more
gualitative and time efficient.

One important aspect when designing the functioas twat they should not
disturb the experience of the prototypes. Sincendization was given during the
tests that this could be a risk, which shows thatftinctions could enhance the
understanding for the Ul prototype without interfigrwith the users’ impression
of it.

Some of the participants found the normal mode cesgary. Nevertheless, in
order to give feedback fast, | think it is impotttém be able to add a comment in
the prototype without having to record a flow. Tdevnside is, like one of the
participants pointed out, that it is not possilBle€dmment animations or
transitions. However, since this is covered byfthmetion for recording flows, |
think the advantages outweigh the disadvantagesajar upside for the normal
mode is it makes it possible to add explaining camts in the Ul prototype
which could help the customers when examining pypts. A recorded flow
removes all interaction between the users and ththid is one reason to why |
think it would be important to include the suggeddienctions in the normal
mode.
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6.1.1 Changes in the high fidelity prototype

A couple of the test participants thought the buttGomment indexivas

diffuse. In order to make it more obvious that tfenu contains added
comments, some changes were done in the hightfigetbtotype. The name on
the button has been changedCmmmentsWhen clicking on the button the menu
is larger, this makes it possible to read the emomments. The menu also
contains a headline stating “Comments:” in ordantke the contents clearer.

To make the current mode more visible, a headliaigng “Normal mode” and
“Record mode” has been added at the top of thefyme.

6.2. Future work

The obvious future work is to transform the congapsented in this thesis work
into an implementation in the viewer. | believetttige functions described in this
thesis work are absolutely necessary in order tkenti@e work process even more
efficient when developing Ul prototypes. | alsoibed that one function more
should be added; a Ul tree. One of the participemggested this during the
usability test. By adding a function, similar tetbne in Microsoft Expression
Blend 3 [11], | think the users’ understandingtloe prototype would increase
since it would give an overview of the whole Ul fotype. This would be
particularly positive if it is a complex UL.

Figure 24 shows an example of how the Ul tree cbaldesigned. The Ul tree
could be reached by pressing a button called “eH"tthat showed a map of the
different pages. Each page should have a uniquautbber, in order to facilitate
discussions. The pages with comments added to shenrid preferably be
marked in some way; in figure 24 they are marketth wie letter C, which stands
for comment, after the ID number. This would makeaisier for the user to get a
picture of where the comments are added in thefyoe. A click on one of the
images in the Ul tree that represent a page stauttmatically minimize the Ul
tree and skip to the correct page in the Ul prqtetyl his would make it possible
to view the added annotations quick, as well asimggik possible to fast go to a
page and add a comment.

There are also other functions that could be p@sitbne participant in the
usability tests for example mentioned a web serthaéallowed several persons
to view and annotate the Ul prototype at the same.tThis could be positive,
but I think the first step should be to implemédre functions suggested in this
thesis. If they are designed in the way describatlis report, | am convinced
that they will have a positive effect on the tinfigcgency and the quality of the
information exchange.

Later in the development, web services and otheetions could be suitable to
implement. Another aspect that would be interessrg create functions that
make it possible to edit Ul prototypes without reng any programming
knowledge. An example of such a function could lzdimgy areas in a Ul
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prototype non-clickable. It could work like a layar top of the Ul and exactly
like the annotation described in this report, thitieg would not change the
original. This would allow for example designerslgumoject leaders to direct the
customers’ to different areas of a Ul prototype whigwing it.
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Figure 24: Suggestion for Ul tree

6.3. The chosen methods and the result

The investigation of the work flow and informatierchange was performed by
conducting interviews. This made it possible toig&irmation directly from the
persons in the development teams. However, it wbalsk been positive to
perform a more extensive evaluation of the worlcpss and make observations
of the different persons in the development progds=n performing their work.
This would have made it possible to perform moraitksl measurements with
guantitative data, for example measuring the tirhemperforming a certain task.
The measurements could have led to more discoyperesible improvement areas
in the process and it could also been used in aodesmpare the new solution
with the currently used solutions. This was howenarpossible due to secrecy.
Another aspect not possible because of this waschode actual customers in the
investigations and evaluations.
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The developed prototype made it possible to collatitable qualitative data. It
was however not possible to collect any quantitatiata like time for completing
tasks. This since the prototype was horizontalahfilinctions were not fully
implemented. | prioritized to make it possible tnbnstrate all suggested
functions. Since it was not possible to make quainte measurements in the
current work flow, it was not possible to make guoyantitative comparisons.

A challenge during the thesis work was that thesqes that participated in the
different steps work with development and desigaossdr interfaces on a daily
basis. It was positive to get valuable input froxpexienced person, but it was
sometimes difficult to keep their focus on the as§aestions. When for example
asking questions in order to evaluate the suggdgteions, some of the
participants automatically started to brainstorrauother possible solutions.

The prototype that together with this report repreghe result, works as a tool
for demonstrating the developed concept with tlggested functions. Besides
making usability tests possible, the prototypedsifive to use as a concrete
material to show and discuss. Together with theifpd requirements it could
work as a blue print when starting the implemeaotati
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7. Conclusions

The main purpose with this master thesis was te giggestions to new
functions and their design in the development tbalin used at TAT when
developing Ul prototypes. The suggestions have basad on an investigation of
the work flow during the development. A theory eation has also been
conducted, which include information about différemys to add information in

a prototype as well as descriptions of some oflifferent methods used in the
master thesis. The result is described in thisrtegpal has also been presented
with a high fidelity prototype. The answers to #pecified problem statements
are described below.

What areas of the work flow when developing Ul prodtypes have potential
to be improved?

Areas with possible improvement potential got majpmet by conducting
interviews and a focus group. The findings are dieed in detail in section 5.1.6
and 5.2.2. Some examples are: the communication wiege is a geographical
distance between the persons in the developmenstaad the placement of
complementing information.

Which aspects are important to take in consideratio when designing the
functions?

One of the major aspects to take in considerasavhiat information is
exchanged in the current information flow. Thi©nder to know what
information that must be possible to give and nex&iith the new functions. The
information flow has been mapped out and is presemt figure 6.

The information flow as well as other importantess where investigated
through interviews and meetings. Usability goalstiie functions were produced,
which can be found in section 5.1.7. Some exanmgieshat the users should
experience it as easier to give feedback and coeatglementing information
and that the functions should not disturb the erpee of the prototype.

Which functions should be added to improve the worklow?
The suggestions are presented in section 5.2.inamtigh fidelity prototype.
Some of the major suggested functions are:
» A function for adding comments in the prototypemmected to certain
points in the UL.
* A comment index that shows all added commentsarptbtotypes.
* A function for recording a flow of events.

How should the functions be designed?

Requirements were developed in order to specifylédsggn of the functions in
the prototypes developed in the master thesis.elbas be found in section 5.3.
An iterative process with prototype development analuations was performed,
in order to find the best design to meet the spatifisability goals and
requirements. Some examples of design decisions are
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« The comments should be placed in an area on tke sidthe prototype.

« The user should be able to add a comment by rigtkiag on a point in
the prototype and a comment box should then bergmteautomatically.

* The comments should be connected to the poineitthwith a line.

« There should be buttons for starting, stoppingyipand pausing a flow
of events.

The result is presented in section 5.4 and in h hdglity prototype. The high
fidelity prototype was evaluated with usabilityteeand the suggested changes
based on the test result are discussed in sectioh. 6

Where in the tool chain should the suggested funcins be added?

Meetings with persons with expert knowledge abcagdades and TAT Motion
Lab were held. This led to the recommendation olément the functions in
TAT Motion Lab’s viewer. The placement is discusgedore detail in section
5.5.
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Appendix A: Interview questions

1. Which are your work tasks?
2. Who do you work with?
3. Where are the persons you work with located?

4. How do you communicate with the other persons éndiavelopment
team?

5. Which tools/programs do you use?

Incoming information
6. What information is your work based on?

7. From whom do you get the information?
8. How do you receive the information?
9. If any files are sent, which file formats?

10.Do you give any feedback on the information yoleree? To whom and
how?

Outgoing information
11.To whom do you forward the work you have done toWwH

12.Do you receive any feedback on the work you havee@do you send
the work back to the person who gave you the inogrmformation? To
whom and how?

13.1f any files are sent, which file formats?

14.How do you explain what in for instance the graplia mean when

discussion something via email or Skype?

19. Any ideas about other ways to give feedback?
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Appendix B:
Initial information and subsequent
questions in the usability test

Initial information

| have created a prototype that shows functionisateasupposed to be used by
designers and customer when giving feedback oprittetype made in TAT
Motion Lab, as well as creating complementing infation when the prototype is
displayed for customers.

The idea is that the functions should be used vihere is a geographical
distance between the designer and TML enginedradsof sending feedback
over email and via Skype. It is also supposed toptement information given
during meetings and via telephone.

The focus in this test is to evaluate if the fumet could make this possible and if
the functions’ design is optimal.

Subsequent questions to the TML engineers

1. Do you experience feedback given in this way asengoialitative than
information via email or Skype? In what way/Why hot

2. Would you prefer receiving feedback in this way pamed to receiving it
via email or Skype? Why/Why not?

3. Do you believe information given in this way couégplace information
given verbally on meetings and via telephone? Whymot?

4. Do you experience it as easier to create narrdtan to record a
prototype? Why/why not?

5. Do you experience it as faster to create narrdhian to record a
prototype? Why/why not?

6. Do you believe it would be faster to perceive thfeimation in this way?

Subsequent questions to the interaction designer drproject leader

1. Do you experience it as easier to give feedbat¢kisnway, compared to
giving feedback via email or Skype? Why/why not?

2. Do you experience it as faster to give feedbadkimway, compared to
giving feedback via email or Skype? Why/Why not?

3. Do you believe that information given in this wayutd replace
information given verbally on meetings and via pélene? Why/why not?

4. Do you experience it as easier to create narrétian to create videos in
Adobe After Effects? Why/why not?

5. Do you experience it as faster to create narratmmpared to record a
prototype? Why/why not?

6. Do you experience the feedback given in this waynage qualitative than
information sent via email or Skype? In what wayf/Wiot?

7. Would you prefer receiving feedback in this way pamed t
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8.

Would you prefer receiving feedback in this way pamed to receiving it
via email or Skype? Why/Why not?

Subsequent questions to the project leader

1.

2.

3.

Do you experience it as easier to create narrdtian to create videos in
Adobe After Effects? Why/why not?

Do you experience it as faster to create narrdhian to record a
prototype? Why/why not?

Do you experience the feedback given in this wamase qualitative than
information sent via email or Skype? In what wayf/Wot?

Would you prefer receiving feedback in this way pamed to receiving it
via email or Skype? Why/Why not?

Do you believe this narration could increase th@mers’ understanding
for the UI?

Do you believe the functionality could disturb ttiestomers’ experience
of the UI?
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Appendix C: Results from usability
tests

Spontaneous comments
The following comments and reactions came up duhegest sessions (freely
translated):

The record menu

* It makes it possible to see what the user is ddiflglL engineer 1)

» Great with the click feedback (TML engineer 1)

* The comment index is good since there often areyraips back and
forward in the video clip as well. (TML engineer 1)

» ltis really nice to have the buttons, that youwsed to have in video
recording program like Adobe After Effects. (TMLgneer 1)

* Itis important that all steps and animation auded, not just all pages.
Sometimes there’s an animation that changes antatgage and it should
be possible to pause when it changes and add a enmm(ML engineer
2)

* When you are testing you often imagine a recordirtge head, like:
“now I'm pressing rec” etc. If you then have a \odé would be great to
be able to record and send out. (TML engineer 2)

» | think that the record menu should be availableagk, next to the
buttons. Then you would save one step and candetance. And then
you get the comments in direct connection to tmetiine. It would create
a better overview, but there is a risk that it Wwilcome messy if there are
many comments. Writer's comment: misunderstandorgerning the
comments. (Interaction designer)

* Do not understand the meaning of having differemiiments for the
recorded flow; instead thinks a new flow shoulccbeated when opening
the application which then gets saved. The comnsdrdald be on that
flow. If it is something that is recorded or ifistjust comments does not
matter. (Interaction designer)

Prototype mode

* | think that it should be completely timeline baskdo not know if the
normal mode would be necessery, since it is onssiide to add
comments on the page 1, page 2 etc. There arerofieg animations and
different states on each page, there could for giatre different states if
the contact list is full and empty. In those cagms would want to pause
at any time and comment. For example press repoeds stop and then
be able to rewind and comment in that video. Hete gannot comment in
the middle of a transition. You would want to paasany time, so the
steps are not to discrete. Here you have to destipdtween this and that
side”. (TML engineer 2)
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The comment index
» Did not understand that it was comments that wisted when pressing
the button. I first thought it was a menu to sonmgjlelse. (TML engineer
1)
* The list should be larger, so it is possible talréee entire comments. It
could actually have an unlimited size, so it wolokdpossible to scroll in
it. There is a lot of space. (Interaction designer)

Show/hide button
» Good it is possible to run it without being distet by the comments.
Would like an indication of where there are commseRbr example that
the button gets highlighted when there are commamtbat page. (Sales
project leader)

The comments
* It would be positive to be able to write answerglmcomments.
(Interaction designer)

In general

* | think it is simple and good. As simple as possiiol be able to record
something good. (TML engineer 1)

* | believe this would be great. (TML engineer 2)

» Great initiative (TML engineer 2)

* It would be positive with a connection to a webvass. Making it
possible for several persons to have view the prp#at the same time,
like a live conversation. It would be positive wHen example talking to
someone in another country. With different mousateos for different
persons. Pretty advanced, but would be good. @daoten designer)

» It would be positive to show the hardware keys thatdevices have. A
part of the interaction happens through them. Tehecg should be shown
around the Ul. All telephones do not have toucleesas, but all
telephones have hardware keys. For example Angiwdes always have
a menu key that is used quite often. (Interactiesigher)

» Great idea. (Interaction designer)

» | think this would be great. At this point we oftereate Microsoft
PowerPoint’s or pdf:s, where we take screenshotsewve create
comments and try to explain different elements taeddea with them.

* lreally, really believe that this would be a grhalp. (Sales project
leader)

» Positive with buttons, they make it possible to coent fast without
losing focus. (Sales project leader)

Suggested changes/improvements/additions
* Would be good with an overview of the prototype.bioable to get an
overview of the pages that exists and be ableifotsween them. Be
able to press on one page and start the recordingthere. A little like
the project overview in the new version of TAT MuwtiLab, but more
adapted to this kind of recordings. (TML enginepr 1
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It would be positive, especially for the designésshe able to export
screens. If you have three pages, you press omfegpges” and print
screenshots of all of them. And automatically drammows in between
them. (TML engineer 2)

| think there should be two modes: the time-basetithe prototype mode
with more functions. On one hand make it possibleréate comments in
an easy way. You would also want a button that gaterated a Ul tree
with screenshots on all pages. Then you shouldleeta click on a small
screenshot, it zooms in and you could add commanis the lines in
between will be covered by the time line, it is transitions. For like it is
now, you do not know where the comments are irptbéotype. (TML
engineer 2)

Version handling: the first time you comment a flgou get version 1, the
second time version 2 and so on. Then you couldssavhich version of
comments you want to view, the newest, oldestlottalould be even
better with an addition timeline for this in theopotype, as long as it does
not confuse the user. (TML engineer 2)

More distinct text/information of what the curranbde is, for example
“you are now in the page view mode”. (TML enginggr

A more advanced recording mode would be needealifaye going to use
it in TAT Motion Lab. For example be able to click rec and send it.
And then an email function; “email this to”. Andethhyou get the video as
an internal link or as an attachment in the enf@NL engineer 2)

Would like to weight the buttons a bit, somethingkeas it look a bit
messy. (Sales project leader)

Misunderstandings concerning the functionalities dung the exploration

The interaction designer does not realize that different comments in
the prototype and in the recorded flow.

Both TML engineers find it difficult to tell whichomments that belong to
what. One says: “You do not understand that iifferd@nt comments in
the recorded flow and in the prototype mode”.

Answers to subsequent questions
The following answers were given to the subseqqgaastions (freely translated):

Is the feedback given in this way experienced ag mpaalitative than
information via email or Skype?

Absolutely, here you really see visually wheresithlere it is possible to
really point out “there is the problem” and “hesenhat has happened”.
You get a more mutual frame of reference. (TML aegr 1)

Yes, you have what you are talking about in frdngau. You have
everything collected in one place, which is thersgth. (Interaction
designer)

Yes, (Sales project leader)

Would the test participants prefer receiving feedbm this way, compared to
receiving it via email or Skype?
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* Would absolutely prefer to receive feedback in ay. (TML engineer
1)

* Yes, itis easier than receiving feedback in anileamal searching for the
concerned area in the prototype. A designer coadneent that a
marginal is two pixels off, this would make sucthimg easy to mark. It is
easier to get a general view, compared to recemmgmail with listed
requested changes which you have to search foeiprototype. It would
be much easier with a solution like this. (TML amggr 2)

* Yes, avoiding chains of emails would make it betésolutely. (TML
engineer 2)

Would the test participants prefer creating feedbecthis way, compared to
sending it via email or Skype?

* Yes. (Interaction designer)

Do the test participants experience it as easistéato create feedback in this
way compared to giving feedback via email or Skype?

» ltis clearer, because you see it directly. Sihég ¢onnected to the exact
intended location you do not have to explain wetkt tvhere it is.
(Interaction designer)

» It should be faster (Interaction designer).

Do the test participants believe that the narratemuld increase the customers’
understanding for the UI?
* Yes, definitely. (Interaction designer)
* Absolute, great for more complex things. You haweit so easy, so it
would not be any effort to add comments. (Salegeptdeader)

Do the test participants believe that the inforraatgiven in this way replace
information given verbally on meetings and viapélene?

* Yes, | think so. It is always easier to talk abaygroblem than just
receiving a comment like this. But sure, partlgldo believe that it could
be used and shown as a complement on meetingerags a telephone
conference; be able to talk about the comment apkhi@ “here have we
done it in this way”. (TML engineer 1)

* Would be good as a base, but it is difficult to maltes in it. A base, not
more than that. (TML engineer 2)

* Yes, partially. It is smart, like the comments inckdésoft Word and in pdf
documents. It is good (Interaction designer)

Do the test participants experience it as easistéato create narration in this
way compared to recording a prototype?

* Avideo that everyone could play would be reallgajr An important
feature is to be able to see where clicks have beste. (TML engineer
1)

* | do absolutely believe it would help. First andeimost it will help
internally; designers and TML engineers. A greaeb@r meetings and so
on. The next step will be that customers starts®it) but that will not
happen until later on. (TML engineer 2)
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Do the test participants experience it as easistéato create narration in this
way compared to creating videos in Adobe Afterdiffe
» Adobe After Effects is mainly used before the ptgpe is created. Videos
are not so commonly created in order to show h@aptiototype work but
in order to show the programmers. (Interaction glessi)
* Adobe After Effects is mainly used to show tramsis to the TML
engineers. (Sales project leader)

Do the test participants believe that the functiggacould disturb the customers’
experience of the UI?
* It will not disturb the customers’ experience; itlwnstead increase the
communication and make it safer. If you need tdarm concept and
decisions made, this is absolutely positive. (Sptegect leader)
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