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Software design and development following a usateted approach can benefit from the adoption of
adequate usability testing tools. However, the chaif a suitable tool for a particular purpose dam a
difficult task, due to the multiplicity of such tepoeach one offering a variety of different featirThis
paper surveys usability testing tools for web giaphinterfaces, selects a set of appropriate tcaisl
evaluates them. A set of relevant evaluation featis identified and aggregated into criteria. Altiau
criteria additive utility function and the Analydt Hierarchy Process are proposed as evaluation
methods and for establishing a ranking of a sebbatet of usability testing tools. Results of both
methods are presented and compared.

Povzetek: Prispevek predstavlja pregled orodijzi@tee graféne vmesnike.

1 Introduction

The user-centered design process relies on the There are many usability testing tools (UTTSs)
involvement of users in every dimension that cobéd available nowadays, with different features and
related to the success of the product. As humaressare capacities. This paper is an attempt to organiz th
always a main source of complexity for engineerihg, concerned information and choose a suitable usabili
size and heterogeneity of designers’ team is ofien testing tool for web interfaces (Nielsen, 1999; btxal.,
requirement and another source of problems infiteel 2003), with particular emphasis on graphical int&om.
order to overcome this small additional source of The evaluated UTT issues and features and the
complexity, designers should cooperate according tmrresponding preferences were established by a
some common guidelines built on their experienad @n restricted number of experts with the aim of coringy
vast literature of recommendations, in a productiy the usability tests of interfaces designed for qxgies
that should provide convergence of results towdna t developed by the World Search Project (World Search
final product (Norman, 2002). Project, 2010). This is a Portuguese project ofoain?

Long lasting design teams have their own stabilizeghillion euros investment which is responsible fbe t
strategies, tactics and tools, partly establishedtlte design of search interfaces for dedicated aregmiblic
acquired experience with previous projects. Newntea concern, namely in the health area. The goal of the
or teams with several new collaborators can takeaex World Search Project is the research and developofen
benefits from commercial off-the-shelf, well docunted  innovative web search technologies in Portugal elt as
frameworks of integrated computer tools. When ithe research and development of generic and bsines
concerns user-centered design of web interfacdgsformation with semantic relevance and with thepgar
advanced prototypes, the final product and thesysan knowledge of the Portuguese language, culture and
be directly accessed by robust common frameworkmarket.
These frameworks are repeatedly used, project after The second section presents the issues and features
project, by the same teams. Even if teams are oftennsidered for evaluation and comparison of UTTee T
remixed in their composition, a reliable framewonlell  third section surveys usability testing tools amdspnts
understood by all the personal, will decrease thiadce the selected set of UTTs. The evaluation methods
in the gulf that separates the evaluation protoantsthe adopted are described in Section 4. The fifth eacti
corresponding collected data from the team intoitiopresents and discusses the results obtained in$oifea
about the problems and the innovations for thesection presents conclusions and some directions of
solutions. future work.

Evaluation of a product relying on users tests
(usability testing) is an irreplaceable techniqoneuser-
centered design (Shneiderman, 1998; Nielsen, 1993),
since it gives direct input on how real users imtemwith
the system (Nielsen, 1993).



436 Informatica37 (2013) 435-441 C. Teixeira et al.

2 Mainissuesand featuresfor UTT with the possibilities of sharing results (“Sharelith the
developers and designers teams (project partn€hs.

evaluation survey of Vraa (Vraa, 2009) identifies importardtiges
Many issues and features are relevant for building and functionalities relevant for UTT evaluation.aivy of
comprehensive usability testing tool. Figure 1 is #&hese were also considered in present contribution.
tentative graphical representation of the main dssu To summarize, the following lines enumerate main
considered. These were represented as a flow as ak issues (criteria) considered and the features ¢sittria)
possible from the temporal order where designddas within each of them:

must be implemented. 1. OS Compatibility: Windows; Linux; Mac OS.
2. Supported types of prototypes: Applications;
Compatibllity Prototypes;  Screenshots of the interface;
G ot —>—> Wireframes; Mock-up’s.
3. Interface integration with the UTT: Offline program
l (off-line test generation and managing); Website
post (the URL to be tested is submitted to the UTT
website); Uploaded images (screenshots
l submission); JavaScript code (that forwards
information to an on-line account of the UTT
Results website); Online wizard (all details of the intexfa
associated tasks are submitted to the UTT welbsite i
<—<— a pre-specified order).
4. User access (to the usability tests): Local; Remote
On-line.
5. Creation and submission of surveys and tasks #or th
Figure 1: Usability testing tools issues. users: Complete survey; Screen aligned questions

(kind of pop-up with questions during specific

passages of the usability test); Screen alignetl tex
(kind of pop-up with questions during specific

passages of the usability test);

Collecting audio: Record (both user and wizard-of-
Oz /prototypes/ etc.); Annotations.

Collecting video: Display; Facial Expressions; Eye
Tracking; Annotations.

Usability maps: Clicks; Mouse move; Scroll reach;

When adopting any new software, anyone first
concern will go into compatibility issues such a$ O
compatibility. Specifically for the design process,is
important to integrate several types of possiblg
prototypes, giving a wide space of freedom to the
designers, while facilitating several options degration
with all kind of surveys, questionnaires and aleAs
flexible integration can promote high quality testi For g

instance, integrating the tests within the appiia(ex: Attractive zones; Interest zones; Attention zones;
using Javascript) can increase the dynamics of the g inputs.

usability tests as well as 'ghe quality of possitdsts g Export: XLS/CSV/TSV; XML; Database; Share
when compared to suk_)m|tt|ng screenshots to the UTT. (online access management to results for the
Another relevant issue is the type of surveys pcediby development team).

the UTT, the extent and the kind of questions afidwn

the surveys that will be used to produce results. &m

is to perform usability tests, having access torsuse3 Selected UTT

located across the country or even abroad. Thus, uShis section describes the process of selectindJfi€
access is also a main issue to be considered. @onge candidates for the present study, which was indping
collecting results, three types of input are reftva several interesting web articles starting with V(saaa,
usability maps, which contribute to the analysisisérs’ 2009), Fadeyev (Fadeyev, 2009) and Tomlin (Tomlin,
interaction with the application; video recordiigat is  2009). In the following years related articles weiso
fundamental for tracing users’ actions in the digphnd published on-line by Walker (Walker, 2010), Gube
simultaneously recording facial expressions whil¢Gube, 2011), Jules (Jules, 2011) and LeMerle (Lidvie
interacting; and, audio recording, for collectingioe 2012).

information produced by the user along with the Table 1 displays in the first row our list of 23
interaction and consequently producing annotatiorsandidates and the considered UTT reviews in tfs fi
(essential for the think-aloud protocol). As oubis to  column. Each UTT discussed by a given review is
evaluate interfaces with graphical interaction,ightér highlighted with an ‘x’ mark in the correspondinglic
importance is given to features concerning coliegti The list of candidates elected for evaluation was
video from display, as well as generating usabititgps mainly based on the review of Tomlin (Tomlin, 2009)
including clicks and mouse movements. Finally, st ithat extensively describes UTT in terms of features
aimed that the format used to export the results fgesenting several plans of prices. Some of thelifiom
adequate for the subsequent analysis. Featurg3Ts are not included in our candidates. THixpy and
concerning results’ formats are aggregated by sheel Simple Mouse Trackwebsites were not found. The
“Export results”, which also includes features tethh Google Website Optimizand theUserVuewere merged
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Table 1: Usability testing tools reviews and caatkd selected for evaluation.

into Google Analyticsaand theMorae respectively. The aspects and not to support a significant coverdgallo
Website Graderwas conceived in order to enhanceequired usability issues.
online marketing websites, which is not within gmpe Jules (Jules, 2011) presents the “best websiteililgab
defined in this paper introductioRivesecondtess now testing tools and services”, reviewing four UTT air
available with two complementary applicatiddavFlow list that hadn’'t been previously discussed. The ten
and ClickTest which can be seen as a single UTT (théessential website usability tools” discussed byeele
UsabilityHubfrom Angry Monkeys (LeMerle, 2012) were also analysed during thisgtud

Vraa (Vraa, 2009) presents and discusses the b&ssides the preliminary analysis of the descrigtiam
“Do’s and Don'ts for Web Design and Usability” nargi  web pages articles, the official websites for eatlthe
“16 crucial web design and usability best practiceelected candidates were also analysed. In ordesstare
compilations and tools”. the presence (or absence) of the features under

Though Vraa only reviews two UTT, the extendedissessment, all the content available was analysed,
discussion on crucial UTT features inspired us he t namely the videos demonstrating the UTT features.
identification of evaluation criteria and relevé@atures.

In the same year, Fadeyev (Fadeyev, 2009) surveys Evaluation method
ten affordable UTT, claiming that “testing for ugap is ) - B ) o
the only reliable way to find out how well a welsit A simple additive utility function was used for piding
works”. Walker (Walker. 2010) also describes sorfie ¢t Score on each UTT.
the already reviewed UTT and added a few more, &hos UFQUTT) = i
main goals were to improve the visibility of welesitfor ,
marketing purposes and thus were not included iristu
of candidates. Gube (Gube, 2011) reviews the “2Phis function linearly weights binary attributes
essential tools for testing your website’s usafiiliby s, (uTT) corresponding to the presence of elementary
classifying them into six categories. _ UTT features (O for inexistent / 1 for implementes)ng
1. User Task Analysidntuition HQ, Usabilla, Loopl1 a two level hierarchy of weights. The second lewe}

andFivesecondtest . - NI
2. Readability: ‘Juicy Studio: Readability Tést Véﬁ:?sr;(tjse:?ne pr;a;aetnc?sgzégatl{:wfglr;ttgse mal?elztsijur,eas
WordsCountindCheck My Colours 9 ] aggreg 1y

3. Site Navigability: Websortnet OptimalSort ..., Wix = 1. The first level aggregates the evaluation
Chalkmark WriteMaps NavFlowandPlainFrame of m main issues when; is the weight determining the

4. Accessibility: “Juicy Studio: Local Tools impact of thej-th main issue on the evaluation of the
VisCheck W3C Markup Validation Service given UTT, where}' " w; = 1.
WebAnywherandBrowsershots j=1 "

5. Website SpeedPingdom Toolsand Page Speed
Online

6. User Experiencezeedback ArmandUserVoice

nj

w; Z Wi Sjx (UTT)

j=1 k=1

The highest values found for this function should
indicate the most suitable UTTs for our usability
evaluations.

OptimalSort was already considered as part of the 1  Utility model
Chalkmarkpackage. Other UTT referred were discardedr

mainly because they were designed to evaluate fgpeci he preferences (scores) for _the main ISSues dsagel
for the features were set using an integer quaingta
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scale. Table 2 displays the correspondence bettveen strongly”, “moderately”, “equally to moderately” dn
quantitative values used and their qualitative ingoce.  “equally” preferred.
A rating scale was used to score sub-criteria: rthi

Quantitative | Qualitative value was assigned whenever a feature is absent;
S5 Crucial otherwise the score was set to 1. Though the AHBeino
4 Important has been criticized due to inconsistencies thatazime
3 Significant from weighting and scoring, we found easy to overeo
2 Minor them through a careful analysis and comparisorngett
1 Irrelevant Again the preferences were set up in a collabarativ
meeting.

Table 2: Quantitative versus qualitative scalesftting
preferences.

5 Reaults

Weights were obtained by normalizing preferences in

the interval [0;1]. Considering the preference fimture -

k within an issug, represented by; ., the corresponding 5.1 Utility model

Table 3 presents the most significant results abthiby

th L ; using the UM. The first column displays the maisuiss

e number of features aggregated in isgu€eThis 4 .
L nj N considered and the features aggregated under ssuod i

normalization  ensures  the equa|@k=1wjrk =1 The second column presents the preferences spkfifie

Similarly, the weight for a main issue was computsd jssues and features, on a 1-5 scale accordingltte Pa

its relative contribution for the sum of all issues The UTTs under evaluation are presented in thelfits

preferences, thus ensurirﬁ}n=1 w; = 1. and have been ranked according to their final s;ore

Preferences were obtained in two rounds by a teaffftich were computed using the utility function and
of three experts working for the project and havingormalized to a 1-10 scale (last line). The colufon
responsibilities in the task of interface desigril ¢ €ach UTT also displays information about the presen
them have a large experience in the development 8f absence of each feature, represented by a Inafl a
software (ten or more years). In the first rounthea Value in the corresponding cell, respectively; @hd
expert set up his/her own preferences in a prifteat,  V@lues of relative scores for issues. o
The resulting printed forms were shared amongehent 1 h€ best scored UTMorae, although providing limited
In a second round all the experts together discubgsr USEr access was not excluded from our analysisubeca
scores until they agreed in a final number accgrdin it Presents good scores in almost all the otheueiss
the quantitative scale of Table 2. In the remairigng we However, this limitation may restraint remote odioa

will refer to the above described scoring systenthes usability tests, which is a major requirement insth
Utility Model (UM). project. Final decision about the election of thETUo

adopt should be based on testing the UTT sincéheat
4.2 Analytical hierarchy process present stage, our evgluation was mainly suppdrted

industrial advertising information. Analogously,oop
UM assumes criteria to be preferentially indepemden 1 ranked in second place presents high prefereinces
The Analytical Hierarchy Process (AHP) (Saaty, 2003he majority of issues. It was not excluded frone th
also uses a linear additive mOdel, but InSteadI‘ﬂﬁg eva'uation’ despite not Offering features for Gﬂlhg
absolute weights, the experts are questioned fowise  audio — another important feature. The best ramed
comparisons of criteria and alternatives. This setmbe three UTTs,User Testing Userfly and Usabilla, also
a much reasonable approach, namely because absopf€sent good scores, offering all the required
values given in a single evaluation have very fewnctionalities, even in a limited waysabilla is an
references for providing the desired overall bad@hc exception as it does not provide audio collectingideo
result. Our AHP results were Computed USing a firied recording, which can be too Conﬁning_
version of commercial software Expert Choice Collecting additional information and testing the
Comparison 2012). This software considers all score$)TTs would be advantageous to support a final d@tjs
and makes all weights computations using a pereéntiys this study was mainly supported by industrial
scale. The pairwise comparison scale uses a judgofien advertising information. Even considering the latibns
preferences including nine categories: “extremelyapove, Table 3 still provides a fair ranking sugjgesfor
preferred, “very strongly to extremely “, “verystgly”,  UTT selection, but then we present a new model base
“strongly to very strongly”, “strongly”, “moderatelto  on the results of comparison.

weight is obtained bw; , = pj, / Z:Llpj,k, wheren; is
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Criteria and features

OS compatibility

- windows

- mac 0s

- linux

Types of interfaces supported

- applications
- prototypes

- screenshots of website

- wireframes

- mockups
Interface integration

- offline program

- online post /URL submission

- upload images
- Javascript code
- online wizard

Usability test access

- local

- remote

- online
Surveys

- complete survey

- screen aligned questions
- screen aligned text

Collecting audio

- audio record

- annotations

Collecting video

- display

- facial expressions recording

- eye tracking
- annotations

Usability map types supported | 4|6 |5(0]5|2]0|5|2]0|7]0|0|6|2]2|0|0jJ0|5]|5|0]1]2

- clicks

- mouse move

- scroll reach

- attractive zones

- interest zones

- attention zones
- form inputs

Export results

- XLS/CSV/TSV

- XML

- database

- online mng. results access

UM

Table 3: Main issues and features preferenced b acale. Relative and final scores in a 0-10escal
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scalability can

ifferences.

produce very significant pricing

5.2 Analytical hierarchy process
Table 4 presents the results obtained from AHPystudd
All numbers are displayed as percentages. The first
column ranks the UTTs according to AHP results.hHEac|
of the columns 1-9 displays a criterion (main igsuts
weight (second row) and the importance of each WAI'T
this criterion. Column “AHP” displays the relative
importance of the UTT obtained by AHP, while “AHP
(%)” displays the corresponding normalization
considering 100% for the best alternative scordwirT
counterparts “UM” and “UM (%)” display the same
numbers obtained by the UM.

The best scored UTTLoop 11 presents high
preferences for criteria considered crucial (4nd 8). In
addition, it reached satisfactory scores for thaeot
criteria. It does not offer the features of criberi6,
however, this will not exclude it from our choicéhe
second UTT, Morae, provides limited user accessgtwh
may restraint remote usability tests. However, thisT
presents good scores in almost all the other @itnd,
consequently, was not excluded. Considering thet th
evaluation was mainly supported by industria
advertising information, additional information is

3. Interface integration w/ the UTT|
5. Creation & submission of surveys

6. Collecting audio
8. Usability maps

9. Export

KHp

Criteria

UM
. |AHP (%)

-

~
=l

!
o

UTT /Weights I 1
Loop 11

Morae

Usabilla

Click density
Userfly

User Testing
Mouse Flow
Intuition HQ

4Q Survey
ClickTale
Google Analyticy
Open Hallway

=
w
+100

0
00

=
w

=
1Y

needed.

Silverback

The next four UTT Usabilla, Click Density Userfly

Fivesecondtest

Slololalala|lalo|~~N N[N o
O

and User Testingpresent good scores, offering all the

Ethnio

required functionalities, even in a limited way ttwihe

Crazyegg

exception ofUsabilla that does not provide audio and

Mechanical Turk

Chalkmark

Win|™ID

video recording.

ClickHeat

Sensitivity analysis allowed us to conclude tha th

Concept Feedba

“User Access” weight strongly influences the relati

Feng-GUI

importance oMorae

Feedback Army

AHP produced results finer tuned than the previpusl

Attention Wizzar

alo|o|a|alo|a|a|a|oa|k|a|oa|a|a|o|a|afo|oa|as]|o], |1 OS compatibility

slnfolo|s|v|a|s|slo|ss|o|s|s|a|s|s]|s]|s|o|s || ]2 Supported types of prototypes
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obtained by the UM, highlighting the relative diéaces
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between UTTs. This is also disclosed by the stahdar Taple 4: AHP results — compared with previous UM

deviation values displayed in the last line. Théviae
comparison of criteria is also more comprehenshant
the normative assignment of marks, either in
quantitative or qualitative scale. Though smal
differences were found in the relative positiohg most
significant difference concerns the first two UTWajich

results.

can be explained by the tuned comparison of caitercentered design approach

preferences. These results should be
carefully. Besides the limited type of sampling, sthof
the features were reduced to binary evaluation.

usability tests, seems often just a question ofimyi

in a set
interpretgformation search demonstrators for specific dosiai
This kind of approach can benefit from using insted
usability testing tools (UTTs) for new applicatiothssign
Scalability, for instance in the number of surveys and development. Experience teams working regularly
with a suitable UTT can better concentrate on sglvi

B Conclusionsand futurework

Our team main concern in the World Search Project
(World Search Project, 2010) is to enforce a user-
of advanced

However, some of the features, even when presemy, nusability issues and proposing innovative produsisw

have some limitations when compared to a simild#eam members can also find a good reference for

implementation in another UTT. Ultimately, some yer integration by sharing such UTT capabilities witlore
teams.

specific features which can be highly valuable anéy
provided by few UTT. It should also be noted tHatte

experienced member
knowledge, our study is the first quantitative enion
preferences were defined by a small number of éxpeand comparison of a significant number of UTTs with

To the best of our

and considering the requirements of a specific gmtoj the context of Web graphical interfaces designpécsal
(World Search Project). Pricing can obviously be amffort was given to include in our list all UTTsexguate
important restriction for any product, which inghiase to this context. A simple linear utility functiomed AHP

was decided to be considered separately. It i stihodel was used to score and rank 23 UTTs. Weighting

interesting to find some correlation between thiegpand and scoring was performed by a small team of egpert

the number of features or their specificity. Again,

The presented results should be considered with

caution, due to the limited type of evaluation, edm
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almost exclusively based on the vendor’s descrigtio
Future work is expected in three different direcsioThe
first direction will investigate and test other tsible
multiple criteria decision analysis methods (Celohét
al., 2003; Figueira et al., 2004). A second dimctwill
increase the number of experts for getting moralvkd
preferences and perhaps including new featuresird t
direction will verify features in lab for the prefed set
of candidates. There will be an extra concern ability
tests/ UTTs features for applications running inbiteo
devices.
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