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Abstract. Do teams achieve important usability goals mostthed time?
Further, is goal achievement uniform or are priactérs more mindful of some
goals than others? This paper presents an empsiody on usability goal
achievement in industry projects. We used Usab@ibal setting Tool (UGT), a
recommender system that helps teams set, prigritimd evaluate usability
goals. The practitioner creates profiles for thedpict and its users. Based on
these inputs, UGT helps the practitioner break dbigh-level usability goals
into more specific goal parameters and providesmegendations, examples,
and guidelines to assign weights to these parametksT suggests strategies
to evaluate goal parameters after the design dyread assign them scores.
UGT was used to collect data from 65 projects m Ithidian software industry
in which participants assigned weights and scavethe goal parameters. The
30 goal parameters suggested by UGT were foune fatbrnally reliable, and
having acceptable granularity and coverage. Itataerved that goal parameter
weights and scores correlated, but only moderatéigother interesting
observation was that more than a third of the irgmdrgoal parameters did not
score well. We identify eight goal parameters tra typically high-weighted
but have poor weight-score correlations. We cakéfilatent but important”
goal parameters. Design teams will do well to pager attention to these goal
parameters during projects.

Keywords: Usability goals achievement, usability goal pararst latent
goals, design tools, methods

1. Introduction

Setting goals is an important step early in theigeprocess. Setting goals before
design gives the team a target to achieve. Godschede the design process, make
the design activity tangible, and help evaluate dksigns. In the field of human-
computer interaction (HCI), often multi-discipliyateams are involved; hence,
setting goals early and getting an agreement fribstakeholders is important.

Goal have been discussed extensively in HCI litgeaf1-9]. To help teams set
goals, we developed a Usability Goal Setting TadBT) [10], [11]. UGT maintains
a repository of profiles of past projects, theienss goals, and scores. Based on this
experience, UGT provides guidance to HCI practéisrto set and evaluate usability



goals in new projects. Is such a tool necessaiy thre current knowledge, skills and
practices sufficient to let HCI practitioners ssthility goals and evaluate products
against them? During our interactions with softwa@velopment teams in the
industry, we observed that HCI practitioners arterofunclear about the usability
goals of the product they are designing. In sonsesehe HCI practitioners are clear,
but there is no explicit agreement on these byther stakeholders in the team.

The questions we investigate in this paper arewhat extent do teams achieve
their usability goals? Do teams achieve the imporizability goals most of the time?
Further, is goal achievement uniform or are priactérs more mindful of some
usability goals than other?

We collected retrospective data with the help of TUf@m projects in the Indian
industry to evaluate goal achievement. We expltinecata to establish the coverage,
relevance, granularity, and internal reliabilitytoé goal parameters.

In section 2, we review literature related to geatting in design and in HCI
literature. Section 3 gives an overview of UGT.dection 4, we present the data
collected from industry projects and investigate tdoverage, relevance, granularity,
and internal validity of goals suggested in UGTctfam 5 investigates the goal
achievement in these projects. Section 6 talks tadmmclusions and future work.

2. Goalsin Design and HCI

The importance of goal-driven design has beensdrem literature for a long time.
Design for a ‘need’ has been a part of traditiandustrial design thinking. Charles
Eames reportedly saidDesign is a plan for arranging elements in suclway as
best to accomplish a particular purposgl’?]. Archer explains that since design is
necessarily associated with change, identifyindggoseans'defining the needs and
pressures, which constitute the driving force fdramge” The first step is to
determine the goals of the design effort togethith tthe essential criteria by which
a ‘good’ solution will be distinguished from a ‘n& good’ solutionT13].

The closely related fields of HCI, usability, irdetion design, and information
architecture emphasise the importancessbility goals. ISO 9241 defines usability
as the extent to which a product can be used bgifsgak users to achieve specified
goals with effectiveness, efficiency, and satiséacin a specified context of use [2].
Shneiderman and Nielsen agree on five high-levebility attributes of a product —
learnability, speed of use, error-free use, retentover time, and subjective
satisfaction [7], [1]. Mayhew categorizes usabiligoals as qualitative and
guantitative, and as performance goals, prefergoats, and satisfaction goals [3].
ISO 9126-1 describes usability in terms of undexcadility, learnability, operability,
and attractiveness [4]. Cooper and Reimann empghalsis importance of goals in
usability and interaction design process [6]. Heefkbet al. suggest a technique to
integrate business goals in usability evaluati®jsBevan summarises several other
ways of organising usability measures, which cdoddooked upon as goals [8].

One purpose of defining these usability goal-sets wo reduce the ambiguity
associated with the termigsability” or “user-friendliness’, and define them in terms
of measurable components. Usability has been résediio be a multi-dimensional



property that needs to be broken down into meatigttributes such as learnability,
speed of use etc. [1].

However, these attributes themselves are stilloat hiroad to be interpreted
consistently in the context of a given project. Fexample, one can interpret
learnability as“users should take less time to learn to use thadpct” or as“users
should be able to learn to use the product on tlo&n”. Error-free usecould be
either interpreted a%roduct should not induce errors™product should tolerate
user’s errors”, or “product should help the user recover from errorsThese
interpretations could lead to communication gapsveen team members and could
make it difficult to evaluate the design. As sumised below, our approach in UGT
is to split high-level usability goals into moreagular, measurable, and less
ambiguous goal parameters.

Relatively recent research interest in human emstieas broadened the traditional
focus of researchers from usabilityuser experience. However, approaches to user
experience goals are not universal. Unlike in Udggbiwhere high-level goals have
been more or less agreed upon, when it comes tcenperience design, there seems
to be much less agreement. After a survey of ugaergence professionals, Law et al
concluded that the concept of user experience mamjc, context-dependent, and
subjective [14]. There is no single accepted dediniof what user experience is, and
some researchers question whether the user experenld be designed at all [15].

While there may be no explicit agreement on adfstiser experience goals, most
practitioners favour égoal-driven” approach in design of interactive products, e.qg.
[3], [5], [6]. When a practitioner sets goals inparticular project, he may not
explicitly differentiate between whether a partarugjoal is related to usability of the
product or its broader user experience.

In a typical industrial context, it may not be pb#sto meet all goals and it is
necessary terioritize. Depending on the context, users, and platforrmesgoals
may be more important for a project, while othelightbe irrelevant. The need of
prioritising goals has been acknowledged for a evhitor example, Archer talks about
“rank ordering” sub-problems as a method of prioritizing goals aadolving
conflicts [13]. More recently, Cross talks aboutdojective tree method — organizing
objectives into a hierarchy of higher and lowerelegbjectives [16]. Shneiderman
states,'a clever design for one community of users maynappropriate for another
community’, and“an efficient design for one class of tasks mayirefficient for
another class’[7]. However, other than UGT (which we summariséolw), there has
been no guidance to prioritize usability goals eysdtically.

In our earlier work, we found that goal achievemmsnaffected by the process.
When HCI activities are better integrated with wafte development, teams following
Agile processes achieve their usability goals beftan teams following the Waterfall
process [17]. We also found that unless they iategHCI activities with software
development rigorously, companies providing softwatevelopment services do
worse in usability goals achievement than compaimeslved in software product
development. Elsewhere, we report the relative rdmrtons of different HCI
activities on goal achievement [18].

Despite the extensive literature on usability go#iere have been no empirical
studies on thextent of usability goals achievement. We also do not know if some
usability goals are achieved more frequently ththers are. Further, it is not clear



whether the current understanding of goals amoagtioners is sufficient, or tools

such as the UGT are necessary to improve goal\hient. In this paper, we present
one such study.

3. UGT Overview

The primary purpose of UGT is to help set usabifjpals, given a context of user
goals and business goals [10]. This section prevate overview of UGT. A more
detailed version of UGT including systematic instions is available online [11].

UGT is envisioned as a recommender systEig. (1). Based on prior experience
of similar product and user profiles, UGT recommepdorities for usability goals.
UGT also recommends usability evaluation guidelifgsall times, the practitioner
has the freedom to add goals, edit, or re-wordstlggested goals, to regroup goals, or
to evaluate them differently than suggested in UGese decisions are collected and

fed back into UGT to improve its recommendationduture, making UGT flexible
and extensible.
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Fig. 1: An overview of UGT usage workflow.

3.1 Goal Parametersin UGT

UGT helps break down high-level usability goalsoirBO concrete, specific, and
measurable goal parameter§alble 1). These were derived from the usability
attributes suggested by Shneiderman [7] and Nie[4gnand elaborated through
brainstorming and formative evaluations as disalissg10]. Our attempt is to keep



these goal parameters granular, concrete, and efetant to a large number of
projects.

The HCI practitioner determines the importance athe goal parameter in the
context of his project by assigning it a suitableight. Weights express the relative
importance of goal parameters in the context ofaept. For example, a product
meant to be used several times a day is likelyaeehhigher weight for a speed
related goal parameter such as goal parametirs8r must be able to do primary
task / frequent tasks quickly, easily, at all tile& one-time use product might give
higher weight to learnability and ease of use g@abmeters such as “findability:
options / data / information should be visible kgdo find” and 17 “intuitiveness:
user should be able to predict the next step /"tasklife-critical product is likely to
rate highly error-free use goal parameters suc@5asproduct should not induce
errors” and may sacrifice a learnability goal parametahsas 3,'users should be
able to learn on their own”

We suggest the following scale for assigning weigtExtremely important /
unique selling proposition (5), very important (4nportant (3), usual relevance /
hygiene factor (2), somewhat relevant (1), irrefev@). Based on experience of prior
projects, UGT recommends weights for the goal patars on this scale [11].

We do not claim that the goal parameters and weightommended by UGT
cover all aspects of user experience in everytituaThey are suggestive of the kind
of goals that the practitionezould set. An experienced practitioner may assign
different weights, add, edit, or re-word the sugg@gjoal parameters, or group goal
parameters differently if preferred. Yet, as weortelow, the current list of goal
parameters seems to have wide coverage, reasonallelance, and sufficient
granularity.

Goal-setters should be aware that while it mayelepting to set a high weight to
each goal parameter, it might not be necessargtipa or even possible to achieve
such a design. The weights should reflect the pigsr of the business, the
stakeholders, and the users. The weights would petpitize usability evaluation
activity as the highest rated goals and parameteuaid be evaluated more rigorously.

After the evaluation, practitioners can assign @res¢o each goal parameter. We
suggest the following scale for assigning scoresistanding, exceptional, best
possible user experience against this goal parar(t8); acceptable, good enough,
though not exceptional (75), undecided, neitherdgoor bad (50), bad, but not the
worst (25), very bad, worst possible user expegdnc this goal parameter (0).

Table 1. Goals and goal parameters in UGT.

Learnability
Findability: options / data / information should be visibkasy to find
User should take lesametolearn: (e.g. in < 10 minutes, in < 2 hours practice)

Users should be able ltearn on their own

Product should binternally consistent

Product should be consistent witther products, oldermethods/ pasthabits
Product should be consistent wérlier version

~N o 0o B~ W N PP

User should rememberétain critical, but infrequent tasks



Speed of use

User must be able to gwimary task /frequent tasks quickly, easily,at all times
User should be able tavigate quickly and easily

10 Product should not load userigemory / product should not pubgnitive load

11 Flexibility: User shouldontrol the sequence of tasks

12 User should be able to complete tasks in spettifie / no. ofsteps/ in lessefforts

13 Product should bper sonalised for the user automatically

14 Product should bkocalised for specific market segments

15 User should be able tustomise the product for himself

Ease of use

16 Interface should clearly communicate toaceptual model

17 Intuitiveness: User should be able predict the next step / task
18 Noentry barrier: user must be able to completétical first tasks
19 Product should require nmnecessary tasks

20 Product shouldutomate routine tasks / minimise ustask load

21 Product should balwayson, always accessible

Ease of Communication

22 Information architecture: well aggregated, categorised, presented
23 Communication should be clear / user should easihder stand text, visuals

Error-free use

24 Product should give god@edback / display its currenstatus

25 Product shoulehot induceerrors

26 Product should tolerate user’s erroferfgiving interface / should prevent errors
27 Product should help useecover from errors/ help usersroubleshoot problems

Subjective Satisfaction

28 User shouldedl in control of the product behavioural appeal
29 User should feedmotionally engaged / brand / fun / reflective appeal / trust
30 User should find the produaesthetically appealing Visceral appeal

Other goals

Add goal parameters specific to your project here.

3.2 UsingUGT

The HCI practitioner approaches UGT when he isrcédmut the product brief and
has sufficient understanding about the domain, ptablems, the context, and the
users. Using UGT involves four steps: initiate, gells, review goals, and set
evaluation guidelines.

To begin with, UGT asks the practitioner to spediifgproduct profile and one or
more user profiles. The product profile captures information suchtlas industry
domain, the work-practice domain, the expected tmshe user, the platforms, and
the number of user profiles. Each user profile wags further information such as the



age, the expected level of tech-savvyness of tleg, uke frequency of use, the
product complexity, and the motivation of the uweuse the product.

The product profile and the user profile form theit to UGT. Based on these,
UGT provides recommendations fassigning weights to the goal parameters.
Detailed recommendations for all the 30 goal patanseare available online [11].
These recommendations have been derived from experiof projects for which
UGT has been used so far.

After the practitioner has done one pass of assigmieights to goal parameters,
the list of goal parameters is re-presented, tihi® tsorted by their weights. Goal
parameters with weights that deviate substantfatiyn the recommended range are
highlighted. The practitionereviews the weights and tweaks them. This step was
introduced because it was observed during evahstihat practitioners over-
assigned weights in the first pass, but prefemadne them down during a review.

UGT recommendgvaluation guidelines of each goal parameter. It recommends
at least one possibility for a user-based test @mal for a review-based evaluation.
The evaluation guidelines for the 30 goal paransedee available online [11]. These
are based on the formative evaluation reported O, [and further data from projects
where UGT has been applied so far.

As shown inFig. 1, UGT has self-learning capabilities. The practiéo may use
UGT recommendations or choose to override thems@&ldecisions are captured and
fed back to enrich UGT further. As UGT collectsalfitom more projects, it gives
more accurate and relevant recommendations.

4. Dataand Analyses

Using UGT, we collected data about goal parameteights and scores from
industrial projects. First, we evaluate whether UGl parameters have sufficient
coverage, relevance, and granularity, and whetherweights and scores used in
UGT are internally reliable. Next, we determineck thxtent to which the HCI

practitioners achieved goals of their projects, amther practitioners are likely to
be equally mindful of all goals parameters.

HCI practitioners from the Indian IT industry wetrained on UGT. Then they
were invited to participate in the study by conitihg data from industry projects that
they had recently completed. For each projectofalig data was collected:

e Product profiles and user profiles

e Goal parameter weights (0-5)

e Goal parameter scores (0-100). Participants wecewraged to use information
from usability tests, reviews, and user feedbacler@havailable while giving
their scores.

44 HCI practitioners participated and contributesitadfrom 65 projects. Some
participants contributed data from more than orogegot. The participants came from
a wide variety of companies including four largé,300+ employees) companies
engaged in developing software on contract, a &atively smaller companies, some
multi-national companies with large product devebtemt centres in India, and
smaller product development companies. The projegsesented a wide variety as



well. These included different platforms (desktopeb and mobiles), industry
domains (finance, telecom, entertainment etc.get@d users (call centre agents, sales
persons, farmers etc.), types of business modeistracted software development
companies and product companies), and process rasdel(waterfall and agile).

Table 2 lists the number of projects that assigned a @dar weight (from O to 5)
and a particular score (0-25-50-75-100) to each ga@meter. It also lists the means
and standard deviations of weights and scoresalf gaal parameter.

Table 2. Number of projects that assigned a particular Wteip a goal parameter, goal
parameter weight means and standard deviationsbeuaf projects that assigned a particular
score to a goal parameter, and goal parameter sueaes and standard deviations. # refers to
the goal parameter numbers in Table 1. (n = 65)

# No. of projects out of 65 with Weights No. of projects out of 65 with Scores
weights scores
0 1 2 3 4 5 | Mean SD 0 25 50 75 100 | Mean SD
1 0 0 3 13 30 19 400 0.88 0 1 16 38 10 7192 16.83
2 1 5 12 24 17 6 3.06 1.1B 0 7 22 31 5 63.08 19.82
3 5 6 15 14 19 [§ 2.83 1.4p 5 5 16 36 3 60.38 2456
4 1 4 17 19 17 7 3.05 1.16 2 4 18 28 L3 67.69 24.09
5 5 5 19 18 8 10 2.75 1.41 4 7 31 17 6 55.38 24.40
6 | 37 3 8 6 6 5 1.32 1.7% 34 1 14 14 2 30.38 34.09
7110 12 11 17 10 s 231 1.52 8 7 26 22 2 5115 259
8| 3 3 5 14 28 12| 349 128 4 10 33 16 | 71.15 25.86
9 1 1 12 11 30 10 351 111 0 7 11 32 15 | 71.15 22.63
0 1 2 23 14 17 8| 3.05 1.18 4 10 15 33 3 | 58.08 25.04
11| 7 8 16 19 11 4| 248 1.37 6 9 22 25 3 | 53.85 25.86
12 4 1 13 20 15 12 3.18 1.33 2 3 22 31 7 | 64.62 21.60
13|15 10 12 6 17 5 223 1.70 19 9 12 21 4 | 43.08 33.80
14 | 17 12 10 9 214 1.79 20 5 18 13 9 | 4462 35.77
15 | 29 9 8 4 155 1.73 33 6 9 13 4] 30.38 35.21
16 0 5 8 18 21 13 3.45 1.1)7 0 4 20 37 4 65.77 17.44
17 1 4 11 25 18 q 3.12 1.1p 0 3 27 27 8 6538 19.11
18 7 6 10 19 16 1 2.80 1.47 6 8 20 25 6 56.54 27.34
19 3 2 19 26 12 3 2.78 1.08 1 9 16 32 7 6346 23.00
20 | 10 7 12 16 16 4 251 1.51 9 8 22 23 3 5115 =77
21| 10 6 16 10 10 13 266 1.70 13 6 11 26 9 54.62.9238
22 0 1 24 18 19 3.78 0.98 0 3 15 34 13 | 71.92 19.52
231 0 O 14 29 17| 3.89 0.89 0 3 17 31 14 | 71.54 20.19
24 0 0 10 21 22 12 355 0.97 1 5 19 27 13 67.69 2723.
25 3 0 17 24 14 1 3.03 1.16 3 6 22 30 4 60.00 22.88
26 3 6 20 24 10 2 258 1.1 4 7 28 20 6 56.54 24.72
27 2 5 19 18 16 5 286 1.20 3 7 24 24 7 59.62 24.48




28| 1 2 9 28 19 6 323 1.01 3 2 15 40 5| 66.15 21.39

29| 8 12 10 15 12 8 254 158 11 7 24 17 6 | 50.00 29.97

30| 2 6 18 21 14 4 278 117 2 9 20 26 8 | 61.15 24.62

41 Goal Parameter Coverage, Relevance, Granularity and Reliability

While recommending goal parameters in UGT, our aias to achieve a reasonable
level of granularity so that the goal parameteescancrete, specific, measurable, and
interpreted unambiguously. At the same time, wetadrnhe goal parameters to be
widely applicable, relevant to a large number djgets, and internally reliable. We
evaluated the data from projects to verify if thigs indeed the case.

Coverage is the extent to which the goal parameters sugddsf UGT suffice the
goal-setting needs of a project. One method of uatmlg if UGT has enough
coverage was to look at how many new goal parasmetere added by practitioners.
Throughout the study, the participants had thediveeto add, edit, merge, or regroup
goal parameters if the suggested ones did notlseiit needs. This was indicated to
them at the beginning of the study. To remind tagigipants, the UGT form always
had blank lines under each group of goal parametedsat the bottom as shown in
Table 1. After assigning goal weights, the participantsevencouraged to express
goals relevant to their projects beyond the orstediin UGT.

A majority of the participants did not specify atilolihal goal parameters. The goal
parameters currently recommended in UGT could espgoals in 59 out of 65
projects to the satisfaction of the practitionerghiose projects. Practitioners of only 6
projects added goal parameters. Among these, 4ifisge®ne additional goal
parameter each, and 2 specified 2 additional gasdmeters each. We can conclude
that currently UGT has a reasonable coverage arappdicable to a majority of
projects in the industry.

Relevance is the number of goal parameters that could beovesh from UGT
without hampering coverage significantliyable 2 lists the number of projects that
assigned a particular weight to each goal param@ier of the (65 projects x 30 goal
parameters=) 1,950 cases, a weight greater thanaBsigned to 1,757 (90%) cases
and in only 193 (10%) of the 1,950 of the cases,wiight was set to 0 (irrelevant).
As we can see ifable 2, weight O is not restricted to a few goal paramsgtbut
spread across several. Further, even goal paraneteghted irrelevant by a large
number of projects (goal parameter 6 and 15, fetaimce) have been weighted
important (3 or more) by many other projects. Wen @@nclude that the goal
parameters suggested in UGT are relevant to peoject

Granularity is the extent to which UGT helps break down highel goals into
concrete goal parameters. Our aim was to achigy@od balance of granularity. We
wanted the goal parameters to have sufficient daaityi to allow practitioners to
express themselves precisely, and yet not so fia¢ they cannot differentiate
between adjacent elements. If the list of suggegted parameters were too long, it
could hamper the usability of UGT itself.

We could consider the granularity of UGT in two wathe granularity of the goal
parameters and the granularity of the scale (wgigtg).



During the study, the participants seemed comftetalith the scale. Assigning a
specific meaning to each point on the scale seerhaye helped. Once they got used
to it, the participants could easily differentidietween the adjacent points on the
scale and could justify why one goal parameter dduhve a weight of 2 while
another would have a weight of 3.

Granularity of the goal parameters is harder tduata. In some cases, a few of the
goal parameters could be split up further and nmade= granular, e.g. goal parameter
29*"user should feel emotionally engaged / brand / fuaflective appeal / trust’On
the other hand, since none of the participants tfedt need for doing so for their
projects though they had a choice, it is perhapsiacessary.

Our objective behind splitting high-level goalsamoal parameters is to make goal
setting less ambiguous and consistently interpketdburing the study, participants
could interpret the goal parameters unambiguo@tgasionally, they needed to refer
to the UGT documentation and go through examplesdme of the goal parameters.
Nevertheless, once they understood the meaning,cilidd unambiguously interpret
the goal parameter in the context of their projdetermine its importance, and think
of ways to evaluate that goal parameter. We beltbaé we have achieved a right
balance of granularity in UGT goal parameters. @frse, in case a particular project
needs more granular goal parameters, UGT alwagwslior the flexibility.

When variables are used as components of a largestract, their internal
consistency reliability is importantnternal consistency reliability is the extent to
which individual variables are measuring the samdedying construct of interest
[19]. Cronbach’s alpha evaluates the variation anted for by the true score of the
underlying construct. Cronbach’s alpha above 0.7casisidered an acceptable
measure of internal reliability. To test if any faular component varies differently
than the other components, and therefore does maisune the same underlying
construct, that component is dropped and alphalisutated again with remaining
components. If the resulting alpha increases snfialiy, then that component is not
measuring the same underlying construct and it ineisteleted.

The overall internal reliability of the 30 goal pareters in the 65 projects using
Cronbach's alpha was 0.7870 for the weights, aBd33. for the scores. Both values
indicate an acceptable level of internal reliapilEach of the 30 goal parameters was
deleted by turns and Cronbach’s alpha was re-ckdlfor the remaining 29 goal
parameters. The resulting alphas did not vary mudhom 0.7720 to 0.7969 for
weights and from 0.8629 to 0.8780 for scores. Thkaaresulting from dropping any
particular goal parameter did not increase by mehximum increase < 0.01). We
can conclude that the 30 goal parameters are aitgroonsistent and essential to
measure the same construct.

5 Goal Achievement

We analysed extent to which the HCI practitionersieve goals of their projects. In
an ideal situation, design teams would like to easell against all goal parameters.
In practice, if resources were limited, design teamould still like to score well on
high-weighted goal parameters. This analysis wasedt test the following



hypothesis:Design teams naturally concentrate on achieving the high-priority
goals; goal weights and goal scores are positively correlated.

This hypothesis can be tested in two different wayée can evaluate the
correlation between the mean weights and mean saifr¢ghe 30 goal parameters
reported inTable 2. However, mean weights and scores can disguisditieegence
between individual weight-score pairs. Thereforee wan also evaluate the
correlations between individual weight-score pé@’s projects x 30 goal parameters
= 1,950 pairs).

Pearson’s correlation r is used to evaluate cdiosia between parametric
variables, where’iindicates the extent of variation in the dependemiable because
of the independent variable [20]. Pearson’s cotigiaof mean weights and mean
scores of the 30 goal parameteTalfle 2, n = 30) was calculated. A significant
positive and strong correlation resulted (r = 0,95% 30,p < 0.0005, ¥ = 0.916). We
can conclude that the mean weights of goal paramsteongly correlate with mean
scores of goal parameters, and mean weight of paedmeters predicts 91.6%
variation in mean scores.

Next, a crosstabs summary was generated for tHf® Iy@ight-score pairsT@ble
3). This shows how many goal parameters achievett easight-score pair. For
example, among the goal parameters that were wetght of 5, 52 achieved a score
of 100, while 97 achieved a score of 75. We carttsateout of 1,950 goal parameters
757 (43%) scored 50 or less (undecided or worsahakter of particular concern is
that goal parameters with weights 3, 4 and 5 (thgortant goal parameters) scored
50 or less in 39%, 36% and 33% cases respectitreyofay cells irT able 3).

Table 3: SPSS crosstabs output for 30 goal parameter vge@it scores for 65 projects. The
highlighted cells (important, but low-scoring gpalrameters) are a matter of concern.

Goal score Total
0 25 50 75 100]

Goal 0 144 9 19 19 2 193
weight (75%) (5%) (10%) (10%) (1%) (100%)
1 21 35 44 37 10 147
(14%) (24%) (30%) (25%) (7%) (100%)
2 17 41 142 146 23 369
(5%) (11%) (39%) (40%) (6%) (100%)
3 10 37 157 254 60 518
(2%) (7%) (30%) (49%) (12%) (100%)
4 11 28 138 256 65 498
(2%) (6%) (28%) (51%) (13%) (100%)
5 1 18 57 97 52 225
(0%) (8%) (25%) (43%) (23%) (100%)
Total 204 168 557 809 212 1,950
(11%) (9%) (29%) (42%) (11%) (100%)




Spearman’s rho is used to evaluate correlationsdmat ordinal variables and the
square of the Spearman’s rho indicates the exténtaoation in the dependent
variable because of the independent variable [Rlthe goal parameter weights and
scores are ordinal variables, a Spearman’s rhocalasllated between the 1,950 pairs
of weights and goal parameter scores reports. Asstally significant correlation
emerged but the value of the rho was quite smiadl € 0.391, n = 1,95@) < 0.0005).

A correlation value between 0.25 and 0.5 is comsil@ moderate association. The
rho? = 0.153. This indicates that only 15.3% of theiation in the goal parameter
scores is explained by the variation in the goahpeeter weights.

While mean weights and mean scores of goal parasetarelate very well,
individual goal parameter weight-score pairs cateslonly moderately, and as many
as 36.8% of the important goals are not achieved dould have happened possibly
because the practitioners did not set usabilityggegstematically during the project,
or because they did not track goal achievementpbitant goals explicitly at the end
of the project. As a result, they may have not ieitp} realised the importance of
some of the goal parameters for their projectd thgly participated in our study.

A limitation of this study was that data was caiéetretrospectively, i.e. after the
projects were completed, and this may have intredusome biases in the data.
However, this may not be significantly affectingromain finding that a large
proportion of important usability goals are not iaeled. It is anecdotally observed
that practitioners set more ambitious goals inlibginning of the project than at the
end. If at all, it could be possible that in reaktn even larger proportion of important
usability goals are not achieved.

51 Latent Goals and Explicit Goals

If the practitioner knew that a goal parametemnipartant in the context of a project,
he would strive to achieve it well. In our studg, Wwould assign that goal parameter a
high weight. If he were successful in achievingt thaal parameter, he would also
assign it a high score.

A high correlation between the weights and scofes particular goal parameter
across projectsHg. 2a) indicates that largely, practitioners put in effoto achieve
high scores against that goal parameter in projediere it was important.
Conversely, a low correlatiofrig. 2b) indicates that scores of that goal parameter are
independent of its weights. This could happen tifiei the goal parameter is either
particularly easy or difficult to achieve (and henmiformly high or low scores), or if
the practitioners were not mindful of that goalgraeter during projects.
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Fig. 2: Importance / achievement scatter plot for (a)glyi correlated goal parameter, and (b)
a non-correlated goal parameter (hypothetical d&agh dot represents data from one project.
The pink area represents the projects that gavghivef 3 or more, but scored 50 or less.

If practitioners were equally mindful of all goahqameters during development,
there would not be a large variation between wesglore correlations across goal
parameters. On the other hand, if some goals teridebe “latent” (i.e. the
practitioners were less mindful of them during depenent), these would tend to
have lower weight-score correlations. This analysés done to test the following
hypothesis:Design teams are equally mindful of all goal parameters, weight-
scor e correlations do not vary much across goal parameters.

Spearman’s rhos were calculated to explore theioakhip between weights and
scores for individual goal parameter across theréfects.Table 4 lists the rhos and
significances for the 30 goal parameters, alondy witan weights and mean scores.
The statistically significant rhogp & 0.05) are highlighted in grey. The table hasbee
sorted in the descending order of mean weightgiasdito each goal parameter.

Table 4: Spearman’s rhos for weights and scores, rho sigmifes of individual goal
parameters (n = 65 projects each). The mean wemidsmean scores are reproduced here
from Table 2 for convenience.

Goal parameters (see Spearman’s rho for Significance of  Mean weights Mean scores|
Table 1 for longer names) weight — score rhop <= (0-5) (0-100)

1 Findability 0.17 0.186 4.00 71.9p
23  Clear communication -0.19 0.138 3.89 7154
22 Info architecture -0.12 0.335 3.78 71.92
24  Feedback -0.02 0.901 3.55 67.69

Quick and easy navigation 0.09 0.482 3.51 71.15
Do primary tasks quickly 0.34 0.006 3.49 71.15
16  Conceptual model 0.03 0.834 3.45 6577
28  Users feel in control 0.17 0.181 3.23 6615
12 Complete tasks in time 0.17 0.186 3.18 64162
17  Intuitiveness 0.23 0.070 3.12 65.38




2 Lesstime to learn 0.22 0.074 3.06 6308
4  Consistent: internally 0.39 0.001 3.05 67.69
10  Memory / cognitive load 0.02 0.897 3.05 58.08
25 Not induce errors -0.04 0.725 3.03 60.00
27  Help error recovery 0.21 0.092 2.86 59,62
3 Learn on their own 0.54 0.0005 2.83 60.38
18 No entry barrier 0.28 0.021 2.80 56.54
19  No unnecessary tasks 0.07 0.558 2.78 63.46
30 Aesthetic appeal 0.33 0.007 2.78 61.15
5 Consistent: other prods. 0.38 0.002 2.75 55.38
21 Always on 0.55 0.0005 2.66 54.62
26 Forgiving interface 0.35 0.004 2.58 56.54
29 Emotional engagement 0.53 0.0005 2.54 50.00
20 Minimise task load 0.48 0.0005 251 51.15
11  Flexibility / user control 0.33 0.007 2.48 53.85
7 Retain infrequent tasks 0.24 0.059 231 51115
13 Auto-personalised 0.71 0.0005 2.23 43.08
14 Localised 0.64 0.0005 2.14 44.62
15 User can customise 0.74 0.0005 1.55 30.38
6 Consistent: earlier version 0.77 0.0005 1.32 30.38

As reported Table 2), the mean scores of goal parameters are betw@and 72
and standard deviations of scores are greatertBaithis indicates that none of the
goal parameters was particularly easy or partiguldifficult to achieve. Yet, the
weight-score rhos are not significant for half gual parametersT@ble 4) in spite of
having a reasonable sample size of projects (n » 8% can conclude that
practitioners were not mindful of these goal parerseduring projects, but gave them
a higher weight during our study.

Interestingly, goal parameters with high mean wisiglnd to have less significant
weight-score rhos (the upper half Déble 4). Conversely, the goal parameters with
low mean weights tend to have higher and statifitis&gnificant weight-score rhos
(the lower half ofTable 4). The Pearson’s correlation between the goal peteam
weight means and the weight-score Spearman’s rhostrongly negative and
statistically significant (r = -0.815, n = 30< 0.0005).

We can conclude that weights and scores are batteelated for low-weighted
goal parameters, but not so well correlated on drigheighted goal parameters.
Design teams achieve better scores when a typitaliyweighted goal parameter
gets an occasional higher weight, but do not aehimilar better scores when a
typically high-weighted goal parameter gets an evigher weight.

A possible interpretation is that the typically iHgeighted goals arkatent but
important. These goals are perhaps not explicitly askedyothe stakeholders and
hence are perhaps not explicitly evaluated for rurusability evaluations. The
practitioners gave higher weights to these goahpaters when they saw them listed
in UGT during the study, but they were not very difiih of them during the projects.



The following goal parameters have particularly leweight-score Spearman’s
correlations (rho < 0.15) and are potentially latent important. Two of these have
been plotted irFig. 3 as an illustration. These 8 goal parameters hawnean weight
of 3.40.:

e 23 - Communication should be clear: rho = -049 (0.138) Fig. 3a)

e 22 - Information architecture should be well aggited, categorised, presented:
rho =-0.12 p = 0.335)
25 - Product should not induce errors: rho = -4 0.725)

e 24 - Product should give good feedback / displaycitrrent status: rho = -0.02
(p=0.901) Fig. 3b)

e 10 - Product should not load user's memory / pghitive load: rho = 0.02p(=
0.897)

e 16 - Interface should clearly communicate the cphed model: rho = 0.09(=
0.834)

e 19 - Product should require no unnecessary taBks=10.07 p = 0.558)

e 9 - Users should be able to navigate quickly arsilyeaho = 0.09 f = 0.482)
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Fig. 3: Importance / achievement scatter plot for (a) Gaahmeter 23communication should

be cleal, mean weight = 3.89 (SD = 0.89), mean score $41SD = 20.19), rho = -0.19 €
0.138), and (b) Goal parameter ‘Ptoduct should give good feedbdcknean weight = 3.55
(SD = 0.97), mean score = 67.69 (SD = 23.27), rh6.62 ¢ = 0.901) (n = 65 in each case).
Each dot represents data from one project. The piel represents the projects that gave
weight of 3 or more, but scored 50 or less.

A corollary to the above would be that low-weightddgh correlation goal
parameters arexplicit. These are more readily expressed by the stakefso{duch as
clients or product managers) and are specificallldressed during usability
evaluations. The following goal parameters havenhagd significant weight-score
Spearman’s correlations (rho > 0.50< 0.05) and are potentially explicit. These 7
goal parameters have a mean weight of 2.21, wrdckignificantly less than the
weights of latent goals above (p < 0.0005). Twahalse have been plotted ing. 4
as an illustration:



e 6 - Product should be consistent with earlier warsrho = 0.77 f = 0.0005)
(Fig. 4a)

e 15 - User should be able to customise the prodarchifnself: rho = 0.74p( =
0.0005)

e 13 - Product should be personalised for the usemaatically: rho = 0.71g =
0.0005) Fig. 4b)

e 14 - Product should be localised for specific magegment: rho = 0.64(=
0.0005)
21 - Product should be always on, always accesstbe= 0.55 p = 0.0005)
3 - Users should be able to learn on their own: =954 p = 0.0005)

e 29 - User should feel emotionally engaged with pitd brand / product should
be fun / reflective appeal / trust: rho = 0.53=(0.0005)
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Fig. 4: Fig: Importance / achievement scatter plot for Gaal parameter €consistent with
earlier versiori, mean weight = 1.32 (SD = 1.75), mean score 38(SD = 34.09), rho = 0.77
(p = 0.0005), and (b) Goal parameter“p8oduct should be personalised for the useniean
weight = 2.23 (SD = 1.70), mean score = 43.08 £5¥3.80), rho = 0.71p(= 0.0005), (n = 65

in each case). Each dot represents data from ajecprThe pink area represents the projects
that gave weight of 3 or more, but scored 50 @.les

6. Conclusionsand FutureWork

We knew that there are differences in goal achieremin projects following
waterfall and agile process models and betweenugtaghd services companies [17].
We also knew that some HCI activities contributegtial achievement more than
others [18]. In this paper, we presented an engirgtudy that looks at goal
achievement in 65 industry projects with the hel@dool for usability goal setting
(UGT). In these projects, the goal parameter wesigind scores correlated, though
only moderately. HCI practitioners seem to be adhg important usability goals
only moderately better than other usability go&isparticular matter of concern is
that more than a third of the important usabilibaty scored undecided or worse. This
clearly establishes the need to pay more attemtiaxplicitly setting usability goals



early on in the project, tracking the achievemdrthese goals during the project, and
evaluating against these goals at the end.

We also identified the differences in goal achiegatmpatterns between usability
goals. Projects seem to score well on a typicalg important usability goal when it
occasionally becomes more important, but do notiesehbetter scores when a
typically important usability goal becomes even enonportant. We identified these
usability goals that could be interpreted‘imsportant but latent”. Practitioners gave
a higher weight to these goals when they saw thermgl the study, but judging by
the scores of these goal parameters, we can omlgiwae that they were not very
mindful of these higher weights during the projects

Further research is needed in goal setting, trackdnd achievement to determine
the extent to which goal achievement varies basedaoables such as organisational
maturity, domain, platform, and experience of gtaaters.

The study established the usefulness of a tool asddGT. In an earlier survey,
we had reported that practitioners thought that U@as useful, it helped them
understand the context of the project better, aadlerthem think about goals that
they had not considered earlier [10]. This studiemendently corroborates this result.
It points to a need for a tool such as UGT that idllp practitioners set and track
goals during their projects systematically and jies guidance in prioritisation and
evaluation of goals. As a long-term activity, orgations can use such a tool to keep
a history of past goals, usability evaluations,cfices, and costs, and use the
repository as a knowledge base for identificatiad grioritization of usability goals
in future projects. More studies will be requireddetermine if tools such as UGT
could help improve usability goal achievement iaqtice. We also plan to explore
the relationships between the user profiles, thedyct profiles, and the goal
parameter weights with the aim of improving theommendations for the goal
parameter weights.

The study had some limitations that we acknowledge study comprised of
projects from the Indian IT industry only. This dinave introduced certain biases.
A majority of the projects used the waterfall preeenodel of software development,
and a few used agile process models. No projepteterd the use of Rational Unified
Process models. This proportion may be differendtirer countries / contexts. The
maturity of the usability, the mix of business misdgroduct vs. service) and nature
of domains addressed may also be different in atbentries. Further, as discussed
above, data was collected retrospectively. Thirdty, most projects, only one
representative participated in the study. This leapp due to practical constraints. In
reality, the data could vary somewhat if we getutspirom multiple stakeholders in
each project as UGT is meant to take.
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