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Abstract. Usability goals are often the basis on which Uggl@valuations are

done. Multi-disciplinary software development teantgeraction designers,
software engineers and business analysts among, theed to agree on a
common set of goals before they design and evalim#eactive products.

However, teams often struggle to set clear, mehungsability goals and all

members may not be on the same page even lateeiprtject. This paper

proposes Usability Goal setting Tool (UGT), a towant to help design teams
set, prioritise and evaluate usability goals. UGIpk the designer to create
profiles for the product and its users. Based a@sehinputs, UGT provides
examples and guidelines to prioritize the usabijpals. UGT also suggests
evaluation ideas for each goal. Prototypes of UGArewimproved through

formative evaluations by using it for 15 interaatidesign projects. Summative
evaluations were done by applying UGT on 49 induptojects. Participants

found UGT to be useful and systematic and said thayld use it in their next

project.
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1 Introduction

Setting goals is an important step early in theigieprocess. Setting goals before
design gives the team a target to achieve. Go#sdwéde the design process, make
the design activity tangible and help evaluatedésigns. In interaction design, often
multi-disciplinary teams are involved, so settirgaly early and getting an agreement
from all stakeholders is all the more important.

In this paper, | differentiate betweerser goals(“enjoy a peaceful vacation” or
“ensure a secure future for childrenBysiness goal§'capture the youth market”, or
“save distribution costs”) angroduct goals(“the website will support planning a
vacation end-to-end” or “the electronic voting miaehshould enable all voters to
vote without help”). Product goals set out benchmargainst which the design will
be evaluated. This paper is about product goalgh&uy product goals may be about
functionality, costs, reliability, time as well about usability and user experience.
This paper is about the subset of product goalsteélto the usability and user
experience of the product.

In my interactions with software development tearhshave observed that
designers are often unclear about the usabilitysgafathe product they are designing.



In some cases designers are clear, but other stiglezh are not. Several teams need
help in setting goals. This happens not only in neafamiliar projects, but also in
cases where goals are being set retrospectively.

The second section of this paper discusses priok welated to usability, user
experience and goals. The third section introdubesinitial design of the UGT. A
low-fidelity prototype of the UGT was developed aedaluated in 15 think-aloud
sessions. The fourth section describes the formatixaluations and the fifth section
describes UGT in its current form. After the UGTdhstabilized, two summative
evaluations were done with help of 49 industry @ct§. The sixth section describes
these, followed by the last section on conclusamd future work.

2 Related Work

There is so much related work about goals, usghdlitd user experience that any
‘one-page’ review is bound to be incomplete. Hereeintion only the work that has
directly influenced UGT.

Design for a ‘need’ has been a part of traditiondustrial design thinking. Charles
Eames reportedly said, “Design is a plan for arirzgnglements in such a way as best
to accomplish a particular purpose” [5]. This engidan goals probably dates back
to the days of Bauhaus school for design (1920%j,certainly from the days of the
Ulm school (1950s). Archer [1] explains that sirdesign is necessarily associated
with change, identifying goals means “defining theeds and pressures which
constitute the driving force for change”. The fisgp is to determine the goals of the
design effort together with “the essential critdsiawhich a ‘good’ solution will be
distinguished from a ‘not so good’ solution”.

It may not be possible to meet all goals and iteésessary to prioritize. Archer [1]
talks about ‘rank ordering’ sub-problems as a metlod prioritizing goals and
resolving conflicts. More recently, Cross [4] talkbout an objective tree method —
organizing objectives into a hierarchy of highed émwer level objectives.

The closely related fields of usability, interactiodesign and information
architecture also emphasise the importance of gt 9241 defines usability as the
extent to which a product can be used by speciiiats to achieve specified goals
with effectiveness, efficiency and satisfaction anspecified context of use [7].
Shneiderman [13] and Nielsen [12] agree on fivehHayel usability goals of a
product — learnability, speed of use, error-free, wstention over time and subjective
satisfaction. Mayhew [10] categorizes usability Igaes qualitative and quantitative,
and also as performance goals, preference goalsatiglaction goals. 1ISO 9126-1
describes usability in terms of understandabilitgarnability, operability and
attractiveness [6]. Cooper and Reimann [3] empkagie importance of goals in
usability and interaction design. Bevan [2] sumsesi several other ways of
organising usability measures which could be loakeon as goals.

Relatively recent research interest in human emstfas broadened the traditional
focus of researchers from ‘usability’ to ‘user esipece’. But approaches to user
experience goals are not universal. There is nglesiaccepted definition of what user
experience is, and some researchers wonder whitleuld be designed at all.



McCarthy and Wright [11] prefer to look at peoplegperience in terms of ‘felt life’.
They believe that people actively construct theipegiences and that each person’s
experience is unique, rich and difficult to comnuate, let alone design. It is unclear
in this approach, what the goals of the designreffihat create technology-mediated
experiences ought to be. In a recent (2009) survaw, et al [9] concluded that the
concept of user experience is dynamic, context-ugget and subjective. While there
may be no agreement on a complete list of userrexpee goals, most researchers
and practitioners are for a ‘goal-driven’ approatklesign. While the first concern of
this UGT is to set usability goals, it also helg$ a few common user experience
goals.

3 Initial Design of UGT

A goal is a commitment that a designer makes talént or his management. The
designer approaches UGT when he / she is cleart dheuproduct brief and has
sufficient understanding about the domain, the lgmols, the context and users.

UGT is envisioned as a part recommender systemaapdrt social-networking
tool. It helps break down high-level goals into maroncrete, measurable goal
parameters by assigning each goal parameter a taggghUGT has four steps:
initiate, set goals, review goals and set guidsliexed share.

3.1 Initiate

UGT begins by helping the designer create a prododtuser profiles. These form

the input for UGT. The designer creates a produdfilp by answering the following:

¢ Name, version and industry domain of the product.

e Work practice domain: Life critical; business iti; goal-oriented; casual;
enabling technology; e-learning; information proglentertainment product.

e Expected cost to the user: Premium proglast-end product; not free but | don't
pay; free with another product / service; freede.u

e Platform(s): Desktop; web; mobile phone; IVR / a@htre; TV; custom.

e How many types of users will use the product? Wiicbs?

The designer creates a user profile per user bypanswering the following:

e Age (pick a range)

e Tech-savvyness: (pick the lowest level targeted)y l(e.g. can't save a contact,
but can make a call)moderate-low(e.g. can save a contact on a phgne)
moderate (e.g. checks mail every daymoderate-high(e.g. can install
applications) high (e.g. writes programs, loves Linux).

e Frequency of use: (pick a range) Once; once a ygge a month; once a week;
once a day; few times a day; continuously

e Product complexity: Very complex; complex; moderaienple; very simple.

e Nature of the market: Mass market; wide market;h@ianarket; internal
application for trained staff; thick domain prodémt experts.



e Value addition of this product in user's life / M@ttion to use the product: (pick
all that apply) no intrinsic motivation; | have maroptions; socialize; it
entertains me; it's my hobby; | have been usingdties my time, informs me,
helps me do my job better; makes things accessidées / saves money for me;
I have no choice, | have to use it as a part ofohy

3.2 Set Goals

The designer then sets goals by assigning weighitagdist of goals. Depending on
the context of the project, some goals may be wmportant for the project, while
others might be irrelevant. UGT presents a lighatential goals and goal parameters.
In the first version of UGT, the suggested goald goal parameters were the ones
shown in Table 1. These were derived from Shneidarfi3] and Nielsen [12],
supplemented by the authors’ experience and bommgtg with practitioners [8].
The goals were not meant to be comprehensive andarmeant to cover all aspects
of user experience. They were suggestive of thd kingoals that the designeould
consider. At all times the designer has the freetmiadd goal parameters, edit or re-
word the suggested goal parameters, and to groalppgoameters differently if they
preferred.

Table 1. Initial set of goals and goal parameters used f8TU

Learnability Ease of use

Conceptual model clarity Minimal user task load
Language understandability Automation of routiasks
Minimal learning time Error free use

Consistency with earlier version
Visibility of choices and data
Consistency with other products
Speed of use

User control and freedom

No memory and cognitive load
Internal consistency
Customization

Automation and shortcuts

Good feedback
Error tolerance
Error recovery

Retention

Retention / memorability

Subjective satisfaction

Visceral appeal
Behavioural appeal
Reflective appeal

The designer sets goals by assigning one of thewirlg weightages: Irrelevant
(0); Somewhat relevant (1); Usual relevance / hygifactor (2); Important (3); Very
important (4); Extremely important / unique sellipgoposition (5). In the first
version of UGT, all goal parameters had the defalétvance of 2. As UGT collected
data from projects, its later versions startedrgjviecommendations for weightages
based experience with similar product and userilpsofOf course, the designer may
use the recommendations or choose to ignore théeseldecisions are captured and
fed back to enrich UGT further.



3.3 Review Goals and Set Evaluation Guidelines

The list of goal parameters is re-presented to uber, this time sorted by their
weightages. Goal parameters with weightages thatate substantially from the
recommended range are highlighted. The designé&wevhe weightages and tweaks
them. This step was introduced because it was wbdeduring the formative
evaluation that designers over-assigned weightagése first pass, but preferred to
tone them down during a review. At this step, tlesigher is also asked to suggest
ideas for how the eventual design will be evaluagdinst each goal parameter.
These decisions are mined and fed back into UGTe gtanularity of the goal
parameters is such that it is easy to define henptibduct will be evaluated against it
and yet generic enough to be applicable in a wadge of projects. Sometimes, this is
called “sea-level granularity” (as against fishdewer bird-level).

3.4 Share

Once the designer is satisfied with his goal patarseand evaluation guidelines, he
can share this data with others in his team. Thieae dgheir inputs and after
negotiations, the goals are finalised. This stefpJ&T has been envisaged, but not
prototyped or evaluated at this time.

4 Formative Evaluation

A paper prototype of UGT was developed and is ab&l at Error! Reference
sour ce not found.]. Designers were invited to use the prototypedfing the product
and user profiles and set and review goals for @gept that they had recently
completed, while thinking aloud. Designers wereegithe freedom to add or edit
choices at each step. Once the designers hadzfdalihe goal parameters and
weightages, they were asked to describe a usatghtythat they will use to evaluate
their design against the important (3+) goal patanse Then, the designers were
asked to comment about UGT and probed on whethef Expressed their ideas
sufficiently and whether the step was useful.

A total of 15 designers participated in the formatevaluation of UGT. Of these, 4
were industry projects by professional designeis BHh were masters thesis projects
by interaction design students. Designers suggestedy changes. UGT was
continuously modified during and after each sessmiincorporate these changes.
Goal parameters were added, re-worded, split, rderye regrouped to fit the
contexts. Yet, goal parameters were kept gene@lgnto apply to a wide range of
products and expressive enough to suit the neetite dhdividual products.

The high-level goals had two important changes fréable 1. Retention /
memorability did not turn out to be important enbbdgr most projects for it to be an
independent high-level goal. So it was merged goa parameter under the high-
level goal of learnability. A new high-level goalaw introduced — “ease of
communication”. This emerged to be important inesa®f the information and
communication oriented products such as web sitek learning tools. After the



formative evaluation, the total number of goal paeters went up from 20 to 30.
Most changes were discovered in the early projéétsmajor changes happened in
the last two projects and only two new changes @apg@ in the last four projects.
Table 2 lists the modified goal parameters that rgee from the formative
evaluation.

The formative evaluation also generated qualitateedback about UGT. Many
participants had a positive response to the agtivRarticipants agreed that
information required for product and user profiliisgalmost always available early.
One participant remarked “These were some of tigshthat | should have done
earlier. Had | done them, the product might havenbketter.” Several participants
also thought that the activity helped them prigétgoals, made many things clear and
gave many insights. It helped them consider goabmaters that they had not
considered earlier. A participant remarked “thoudiad set goals for these projects
earlier, it was not so systematic”.

Table 2. The set of goal parameters after the formativeuatian of UGT.
Learnability
Findability: options / data / information should be visibkasy to find
User should take lesisne to learn: (e.g. in < 10 minutes, in < 2 hours practicesiand attempt)
Users should be able learn on their own
Product should biater nally consistent
Product should be consistent witther products, oldermethods/ pasthabits of users
Product should be consistent wedr lier version
User should rememberétain critical, but infrequent tasks
Speed of use
User must be able to do theimary task / the mosftrequent tasks quickly, easily,at all times
User should be able tmvigate quickly and easily
10 Product should not load usememory / product should not pubgnitive load on user
11 Flexibility: User shouldontrol the sequence of tasks
12 User should be able to complete frequent talitiasks in specifiime/ no. ofsteps/ in lessefforts
13 Product should bger sonalised for the user automatically
14 Product should blecalised for specific market segments
15 User should be able tostomise the product for himself
Ease of use
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16 Interface should clearly communicate ¢thaceptual model
17 Intuitiveness: User should be able firedict the next step / task
18 Noentry barrier: user must be able to completétical first tasks
19 Product should require mmnecessary tasks
20 Product shouldutomate routine tasks / minimise ustask load
21 Product should beways on, always accessible
Ease of Communication
22 Information architecture: Information should be we#iggregated, categorised, presented
23 Communication should be clear / user should easifyder stand text, visuals
Error-free use
24 Product should give goddedback / display its currenstatus
25 Product shouldot induceerrors
26 Product should tolerate user's errdiargiving interface / should prevent errors
27 Product should help usescover from errors/ help usersroubleshoot problems
Subjective Satisfaction
28 User shouldeel in control of the product behavioural appeal
29 User should feemotionally engaged with product / brand / product should be fun leefive appeal
30 User should find the produsmgsthetically appealing / product should haveisceral appeal




Participants also liked the activity of setting kexdion guidelines for each goal
early. It made them think through the goal cargfall the initial stage and gave them
better control over the project. None of the pgdats had thought of setting
evaluation guidelines in this way. One participa=ts undecided about if he could
share the goals with non-designers as he feltqtired a lot of background about
HCI. On the other hand, another participant rentdarttet “this will be helpful to
bring the team on the same page”. Another partitifgought she could use UGT to
pitch for new projects, as it makes relevant irtéoa design activities tangible and
communicates “why we are charging so much”.

5 Modified UGT

After the formative evaluation, product profileseu profiles and goal parameters of
the 15 projects were manually inspected to idemiiterns that predict the weightage
of goal parameters. Though not all, many goal patars were found to be somewhat
related to the product and user profiles. A detbdealysis of each goal parameter is
not presented in this paper due to lack of spaceweder, qualitative
recommendations for assigning weightage were dpeeldor each goal parameter. A
subset of 3 such recommendations is presented bleT& The entire set of
recommendations for the 30 goal parameters isabhlailat Error! Reference source
not found.].

Table 3. Recommended weightages to goal parameters arigingformative evaluation.

5 Products should i
be consistent

Goal Parameters 0 1 | 2 (usual 13 | 4 (very 15 |
. (irrelevant) | (somewhat : relevance) : (important) : important) : (extremely

relevant) 1 | | important/

i i LusP)

Products for continuous use, |

with other Games for if there is a high motivation | Products targeted to higher age groups (50it),
products, older | children for users to use the products products targeted to low-tech savvy users |
methods/ past (e.g. save money and time) | |
habits of users | i
12 User should be 1 Products whose main ! Continuous
able to complete ' promise is that they save ! !
f ! .. | use products!
requent / the right — it tends to be on the lower side if | time, complex products with; with a few,
critical tasks in 9 , R . frequent usage, products | L
o the user doesn'’t care about saving time. | - ! | repetitive
specifictime/ | with repetitive micro-tasks | tasks

number ofsteps i (e.g. clicking input device) |

30  User should find
the products

Products that is invisible to Branding oriented

aesthet!cally the users, p'roducts with ' Bgsmess critical or goal information website.
appealing / captive audience, where ' oriented products targeted to socializing or entertainment
products should ! users have no alternative but wide or mass markets 9

: X 1 products
have avisceral to use it

i Most other products than of the type listed on

appeal

During the formative evaluation, participants weigked to describe a usability
evaluation that they will use to test the desigaist goal parameters. Brainstorming
was done to generate more evaluation ideas for gaah parameter. At least one



user-based test idea and one review-based evailudéa was generated for each goal
parameter. Table 4 lists 4 of these ideas. Thereersiet is available atEfror!
Reference sour ce not found.].

Table 4. Ideas to evaluate the design against goal paeasnderived from an analysis of the
evaluations suggested for the 15 projects.

5  Product should be consistent with other products, past habits
Ask users to perform a set of tasks and probenforisistencies with what people do in real worldlder habits.

During a review, look for design elements in thedurct that might be inconsistent with users’ curteabits. These
problems are hard to spot in a review unless thiewers are very familiar with the users’ curreablhts.

12 Completefrequent / critical tasksin specific time/ no. of steps
In a performance test, measure time of completfdreachmark tasks.

In a review, look for number of steps involved, avttether each step is taking the user closer t@wacly his goal.
For detailed analysis, use GOMS.

17  Intuitiveness: User should be ableto predict the next step / task

During a think-aloud test, probe users for thepentation of the next task / step. Look for corduasi
misunderstandings.

In a review, look for steps that are not intuitiveare difficult to predict.

22 Information architecture: Well aggregated, categorised, presented
During a think-aloud test, probe to see if useeslast or if users look for data in the ‘wrong’ péa

During a performance test, find out if users carate data / options without help. Count errors getlidue to
information architecture problems.

In a review, look for potential information architare problems.

6 Summative Evaluations of UGT

Two summative evaluations were done to evaluate UKBE first was during a nine-
day professional course on interaction design waslected by the author. It was
attended by 35 participants from mixed backgrowswtsh as graphic design, product
design, web design, user interface design, e-legrniengineering, product
management and ergonomics. Most had no prior foadatation and relatively less
experience in HCI. Among other concepts and teclesq participants were shown
the modified UGT during the course. Each participsas then asked to set goals for
an industrial project that they had worked on. Aftee goal-setting exercise,
participants were asked to fill out a short post-tguestionnaire. Participants were
also asked to suggest more goal parameters relavtdir projects.

A second, similar summative evaluation was dondr WB participants who had
more experience and formal background in HCI. Theseicipants had an overall
average experience of 7 years and interaction desigted experience of 3.5 years.
Only the goal-setting exercise and the post-tesstionnaire were done with these
participants. Table 5 summarizes responses toh@ost-test questionnaires.

The D values of Kolmogorov-Smirnov test for all gtiens for inexperienced
participants and questions 1, 2, 3, 5, 7, 8 foreenced participants are significant
beyonda = .01. While the mean ratings to all questiongdsitive, the inexperienced
group consistently gave more positive mean ratiys. can conclude that both
groups agreed that the exercise was useful (Qa),ithelped them understand the
context of the project better (Q2) and that thereige made them think about goals



that they had not considered earlier (Q3). The preenced group wished that they
had done the goal-setting exercise during theijepts (Q4) and it would have led to
a better user experience (Q6), but the experiegecedp was inconclusive on these
questions. Both groups believed that UGT could Helped them do their job better
(Q5), wanted to use the technique in their nexjgato(Q7) and felt that they could
involve their colleagues in the exercise (Q8).

Table 5. Responses by 34 relatively inexperienced paditp (lighter rows) and 15 more
experienced participants (darker rows).

Strongly Can't  Strongly

disagree say agree
-2) (1) (@© (1) (2) Average n D o<
0 0 2 3 29 1.79 34 .65 .01
1. This was a useful exercise.
0 0 1 4 10 1.60 15 .53 .01
2. This exercise helped me understandthe ¥ 0 1 5 27 1.68 34 -59 01
context of my project better. 0 0 0 8 7 1.47 15 60 01
3. This exercise made me think about 1 0 2 10 21 1.47 34 51 01
relevant user experience goals that |
had not considered earlier. 1 0 1 5 8 127 15 47 01
4. 1 wish | had done this goal-setting o o o0 8 25 1.76 33 -60 01
exercise while | was doing my project. g 2 6 2 5 0.67 15 27 .-
5. Had | done this exercise during the 0 1 2 6 24 1.61 33 52 01
project, it would have helped me do m**
job better. 0 0 2 4 9 1.47 15 A7 .01
6. Had | done this goal-setting exercise 0 0 4 5 24 1.61 34 52 01
during the project, it could have led to
better user experience. 0o 2 3 4 6 0.93 15 27 -
7. 1 will do this exercise when | am doing 0 0 0 10 24 171 34 -60 01
my next project. 0 0 2 5 8 1.40 15 A7 .01
8. Ithinkitis possible to involve my 0 0 4 9 21 1.50 34 48 01
colleagues / boss / clients in this
exercise. o 1 1 8 5 1.13 15 A7 .01

The overall reliability of the weightages set fooay) parameters by the 34
participants in the first summative evaluation gs@ronbach's alpha was 0.796. Each
of the 30 goal parameters was deleted by turnsCGindbach alpha was calculated.
The resulting alpha did not vary much (0.777 td6)8 Thus we can conclude that all
30 goal parameters are internally consistent aedefbre essential to measure the
same construct.

7 Conclusions and Future Work

UGT provides goal setting guidance based on infpats product and user profiles in
terms of a weightage range for goal parametersdibsign teams can use to prioritise
goals. While the 30 goal parameters presentedignpéper are not claimed to be
comprehensive, they provide a substantial stapiwigt for goal setting. Participants
found UGT useful and ‘more systematic’ than theinrent methods. It helped
designers prioritize goals and pushed them to densgoals that they had not



considered earlier. Setting evaluation guidelinglpdd them think through their goals
more thoroughly. While both experienced and inelgmeed designers found the tool
valuable; the inexperienced found it more so.

UGT could have several applications in the desigitgss. It can bring a multi-
disciplinary team on the same page as far as lityadpilals are concerned. Teams can
focus efforts on design and evaluation of high-wuegd goal parameters to optimise
the design process. UGT can help estimate interackesign efforts — if there are too
many high-weighted goal parameters, efforts requioe the project might be higher.
Another application is to use UGT to compute metf&8]. Evaluations presented in
this paper were done on projects retrospectivelyspective evaluations are planned.
At present UGT exists as a low-fidelity prototyde@GT will be developed as an
online tool and automated to the extent possibleil&\tollecting, sharing and mining
data manually to identify patterns was the firgpstautomation in data mining to
enrich UGT on an ongoing basis could prove to l@lehging.
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