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Abstract — Usability inspections can be employed in early @ses
of the software development process. They improvesability
through artifacts that are built during the development of the
software. These artifacts will influence the usabily of the
developed software. Usability inspection techniquebave been
proposed and considered as an effective alternativefor
addressing usability issues in early phases. Howeyethese
techniques are often avoided by software engineethie to their
lack of experience and knowledge in the field. Thefore, there is
an opportunity to investigate how industry practitioners have
employed an early usability inspection technique ipractice. This
paper describes an observational study in the indtry aimed at
eliciting the process used by software engineers wh applying an
early usability inspection technique. We analyzedhte qualitative
data, discussing their impact in the improvement of the
technique. The results indicated which steps the &ware
engineers adopted in the technique’s application.

Keywords- Usability evaluation, usability inspection; early
usability; qualitative study.

I.  INTRODUCTION

Usability is universally acknowledged as a sigaifit
aspect of the overall quality of interactive sysserfi].
Including usability allows benefits such as imprayiuser
productivity and reducing training and documentatosts [2].
Therefore, a large number of researchers have tigeesd
ways to include usability in software developme8}, [[4].
Donahue [5] says that investments in usability hallewed
benefits such as income increase. This has mativatere
organizations to consider usability as a relevantdr in their
software products [6].

However, Seffah and Metzker [7] highlight some the

following challenges when including usability intthe
development process: (a) usability activities arsually
separated from the software development procesk(tgnthe
notations and tools in which usability is considerare
different from those employed in the developmentcpss.
Furthermore, the development processes do notadkantage
of the intermediate artifacts that are producednduearly
stages (i.e., requirements and design
intermediate artifacts (e.g., navigational modelsg mainly
employed to guide software engineers and to doctriien
application. Since the traceability between thetifaats and
the final application is not well defined, perfongievaluations
using these artifacts can be difficult [8].
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For this reason, it is important to propose tecbgiels that
can be applied by software engineers in the usakeialuation
of the artifacts that are employed in the earlygstaof the
development process. The benefits of using thise tgb
technologies are: (i) to assist developers in lagrrabout
usability and interaction design and (i) to redtice usability
evaluation costs because often these evaluatiengesformed
only when the software is ready, generating rewarld
increasing costs with repairs and improvements.

In this context, this paper describes an obsemaltistudy
with 15 software engineers who applied a usabitigpection
technigue in mockups. They had between 1 and 18sy&fa
experience in the development of projects with sbhé&ware
industry, both Web applications and Mobile applmas. In
this observational study, we intended to ‘look di&sithe
inspection process, enabling us to understand huftware
engineers apply an early usability inspection tegin

The early usability inspection technique analyzedhis
study is called MIT 2. This technique aims at eatihg the
usability through mockups [9]. The MIT 2 is part afset of
techniques called Model Inspection Techniques fealility
Evaluation (MITs), composed by two other techniqudbl 1
(for the usability evaluation of use case spedifices) and
MIT 3 (for the usability evaluation of activity disams). The
MITs intend to reduce the cost of fixing usabilgyoblems in
artifacts that are employed in the early stages tiod
development process. They have verification itelhas guide
the software engineers in the discovery of usabfibblems.
Therefore, investigating how software engineerslyaphis
technique during an early usability inspectionngortant to
understanding such practice.

The remainder of this paper is organized as foll@®extion
2 discusses the concept of Early Usability. SecBgoresents
the MITs technique. Section 4 describes the planaind the
execution of the Observational Study. Sectionsdb @&present
the results of the Quantitative and Qualitative Ksis,
respectively. Section 7 presents some discussibestion 8
describes the threats to validity. Section 9 cahefuthe paper.

II.  EARLY USABILITY

Early Usability considers the usability in earlyggles of the
development lifecycle. The goal of Early Usability to
improve usability through artifacts that are budliring the
software development that will influence the qualdf the
developed software. Early Usability can help redube



number of problems detected in software developipejécts.
It also provides benefits such as increasing thedityuof the
develop software and higher user satisfaction42tording to
Fernandez et al. [8], if usability problems areaiegd earlier,
the quality of the final application can be imprdyesaving
resources in the development stage. Thereforeribotihg to
reducing the cost of the development process.

Propp et al. [10] proposed a representative exarople
technology that considers Early Usability. This rgeh
focuses specifically in the development of intekecsystems
based on task models. To evaluate usability, firstuse the
task model to control the user interaction at arekegof
abstraction based on tasks. After having introdubedusage
of a task engine for task model based on captuienecessary
to perform the connection between the initial tasidel and
the further refined software artifacts at differastages of the
development. To use this approach, it is necedsaagopt the
development process based on the proposed model.

heuristics by Nielsen [11], but in a more guidedywahat is,
the verification items guide the software engineexen if not
usability experts, in the search of usability pesbs. The
current version of MIT 2 is available in a techhicgport [9].
Table | presents some verification items of MIT 2.

TABLE I. PART OF THEMIT 2 TECHNIQUE[9].
MIT-2AE. Error prevention Heuristic
Verification Verify if there is any system warning that alerfs,
ltem 2AE3 through messages or informational texts, that et
user is doing may be inappropriate at that time;
Verification Verify if all available options, buttons and linkave
ltem 2AE4 names that clearly define what results or conditipn
will be met.

The steps for using the MIT 2 technique are shown i
Figure 1. These steps are: (1) to evaluate the upouaking the
MIT 2 technique and (2) to identify usability prebis. In
order to illustrate the MIT 2’s steps, we have awyel it to

Hornbaek et al. [3] propose the UCE method (Use Casgvaluate the usability of a mockup. This mockup wasated

Evaluation) for the usability evaluation based se gases that
employs Nielsen’s [11] heuristics as a basis. Tinisthod
consists of three activities: (1) Inspection of U3ases, that
seeks to identify usability problems that the eato is
convinced one or more prospective users will expee, (2)
Assessment of Use Cases, that seeks to assessttte of the
use cases, and (3) Documentation of Evaluation,revitee
results are compiled into a coherent evaluatiordyect This
method does not require computer support itself.

[ll.  MODEL INSPECTIONTECHNIQUEFOR
USABILITY EVALUATION

The MITs are reading techniques to include usafititthe
early stages of the development process (analyslsdasign
phase), in order for the final applications to braeoeasier to
use. According to Travassos et al. [12], readingn@ues are
a type of inspection technique that contains a&sef steps for
the individual analysis of a software product iderto achieve
the necessary understanding for a specific tasks,Tthe MITs
main innovation is the verification items that sels a guide
to interpret Nielsen’s [11] heuristics. That ise tMITs guide
software engineers during the usability evaluatibtUse Case
specifications (MIT 1), Mockups (MIT 2) and Actiyit
Diagrams (MIT 3). This allows software engineers ke
assisted by the technique during the search fobilitga
problems, even if they have little experience iahility.

One artifact that is often available in early stagé the
software development is the mockup. It is an imgarartifact
for both software development and for the designusér
interfaces. According to Luna et al. [13], mockaps artifacts
employed to represent aspects of the user intedaneng as
sketches of the applications. They are intenddzktdeveloped
quickly to reflect the needs of customers in termwis
presentation more significantly than the requiretmenpressed
in written language. Therefore, evaluating the ilitalof these
artifacts allows the discovery of problems earlheT™MIT 2
technique was built for this purpose: to assighim discovery
of problems in the initial stages of the developtnamcess,
through mockups, even the early prototypes maddowf

based on a page of the SION Systefiis page is used in the
SION System to register a course of a training ererih the
next paragraphs we describe how we applied thes step
perform a simple inspection of the mockup from BI©N
System. This example shows only part of the inspedaif the
SION System, since we are only evaluating onesafibckups.

The first step for the identification of usabilipyoblems is
to evaluate the usability through verification ienin other
words, software engineers must check if the mockepts all
the usability verification items described withiach heuristic.
Table | shows an example of the usability verifmaitems.

In order to identify usability problems (2nd stepdftware
engineers must point in the mockup which part diimeet the
usability verification items. If we look at Figudeand Table I,
we can relate the nonconformities of the usabilgyification
items in Table | with the augmented element A iguFé 1.

( 1 ) | Evaluate the mockup through usability verification items |
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The buttorn name "Go" is not clear
what will happen after clicking it.

Figure 1. Example of the MIT 2’s steps.

fidelity materials. It has verification items thete based on the 1 http://sion.secti.am.gov.br/principall.



The 2AE4 verification item requires software engirseto
verify if all available options, buttons and linkave names
that clearly define the results that will be acleigévThe name
of the button “Go” does not make it clear if theuse will be
registered or if the user will go forward into thext screen
(see Figure 1 element A). In other words, the louttame does
not make clear what will happen after clicking it.

IV. THEOBSERVATIONAL STUDY

To support the development and validation of thd M|
we have adopted the empirical methodology preseant&thull
et al. [14]. It comprises four stages: (1) feagipistudies: to
determine the usage possibility of the technolod®)
observational studies: to improve the understandind the
cost-effectiveness of the technology; (3) caseissuth real
lifecycles: to characterize the application of tteehnology
during a real lifecycle; (4) case studies in indudb identify if
the application of the technology fits into indimtsettings.

In order to verify the possibility of employing thIT 2
technique, the authors conducted two feasibilitudists.
Valentim et al. [15] and Valentim and Conte [16Fdébe the
results of the studies. The statistical test ressittowed that
MIT 2 obtained similar effectiveness and efficienag the
Heuristic Evaluation in both the first and the setdeasibility
study. This indicates that further studies neetleégerformed
to identify which part of the inspection processhvithe MIT 2
needs improvement. We expect that software engirear use
MIT 2 to ensure the quality of their mockups. Tdiage this
goal, we carried out the second stage of the methgy by
obtaining a detailed understanding of how the Mii§ @pplied.

The goal of an observational study is to colledadzbout
how a particular task is accomplished. We perfornaed
observational study with the purpose of elicitifg tprocess
employed by software engineers when applying theeot
version of the MIT 2 technique. Our goal was to pige
understand the MIT 2 process, so we did not comiberé T
2 with any other technique. The observational statguld
answer the following question: “Which steps thetwafe
engineers adopted in the MIT 2’s application?”.

Observational techniques can be employed to uradetst
current work practices [17]. In this study, we gadd two
types of data: observational and inquisitive dafthe
observational data were collected during the inspe@rocess.
To gather the observational data, we used the “Gaipe
Evaluation” method [18]. In this method, the softevangineer
describes what (s)he is doing and the observeress th ask
guestions/explanations about the software engisekatisions
or actions [2]. Inquisitive data were gatheredrditgshing the
inspection using interviews.

A. Planning

Quantitative data were measured in order to comfi@e
quantitative results of this study with other sasdconducted
with the MIT 2 technique. The quantitative inveatign points
were the efficiency and effectiveness indicators tbe
technique. Efficiency and effectiveness were cakad for
each subject as: (a) the ratio between the numbedefects
found and the time spent to find them; and (b)r#ti® between

the number of detected defects and the total nuibexisting
(known) defects, respectively.

The mockups used in this study are part of the SION
System. The SION is a website that provides infdionaabout
the advertisement and support of activities regardcience,
Technology and Innovation. The mockups that weauated
in this study are: mockup of course registratiae(Eigure 1),
mockup of course listing (where one can select @rssto
delete it or edit it), and some messages thatysters displays
after saving data. The mockups had real usabitiiplpms that
would influence the use of the designed system.

The interviews and observations took place in arfaion
Center from a large IT Company, where the focusnis
innovation and software development. The centerpaiip
several software engineers in real projects, mainlythe
development of Web systems and Mobile applications,
adopting agile methodologies such as Scrum andirXBrder
to meet ethical needs, we created a free consenttfinform
about research procedures and confidentialityeé&iftsoftware
engineers signed the consent form. All participaeteived
one-hour training on mockups and usability printspa
Examples were shown on how to use the MIT 2 teck&iqg

The qualitative investigation points were Applicati
Process and Intention to Use of Technique. Theses
investigation points were collected during the gtadd were
analyzed together with the data obtained from therviews.

For the interviews, a semi-structured questionnaies used
with open questions (see Table II)

TABLE II. INVESTIGATION POINTS RELATED TO THE QUESTIONS THAT
WERE USED ON THE QUESTIONNAIRE
Investigation Questions

Points
How did you apply the technique regarding its regdi
order and looking for problems? Why do you thinis ils

L the best way to apply the technique?
Application - - -

Process How did you apply th_e‘technlque with re;pegt_ to the
order of using the heuristics? Why do you thinls ikithe
best way to apply the technique?

How would you apply the technique if you were torgal
out a new usability evaluation?
Imjg:%?eto Would you use this technique in a software devekemn
- project on your work environment? How?
Technique

B. Execution

Each software engineer applied the MIT 2 technique,
evaluating the mockup and identifying usability ipemms.
When a software engineer found a usability problésihe
described the problem in a worksheet. After thisesearcher
interviewed the software engineers and they pravitkeeir
impressions regarding the MIT 2 technique. The olese
provided forms containing some notes. It is imparta notice
that the observer could question the software emgis actions
at any time, but (s)he was not allowed to help sbéware
engineer in the discovery activity.

One of the researchers acted as the inspectiondenmator.
The moderator was responsible for conducting theystAfter
the individual inspection by each software engineie
moderator checked all discrepancies’ worksheetsnimorrect



information and gathered the discrepancies. A dismcy is
an issue reported by the software engineer thdtldmia real
defect or a false positive. During this activithetmoderator
highlighted duplicated discrepancies.

After this, the discrimination meeting was execulgdthe
moderator and two others researchers (not involvigd the
study). The purpose of this meeting was to analge
discrepancies identified by each software enginegne
researchers verified if the discrepancy was a de&ct or a
false positive. It is worth mentioning that theaashers had
high usability knowledge and prior experience irahikty
evaluations. The quantitative results of the disaration
meeting are presented in Section 5.

Finally, we transcribed the interviews to forms. eTh
interviews allowed this research to gather infoiaratn order
to understand how software engineers employed the 2/
The data analysis of these interviews is presdnt&ection 6.

V. QUANTITATIVE DATA ANALYSIS

After the discrimination activity, we counted thember of
discrepancies, false-positives and defects, the sipent during
the inspection, the efficiency and effectiveness gatware
engineer (see Table Il1)

TABLE IIl. SUMMARY OF INSPECTIONRESULTS PERSUBJECT
. . ’ Efficienc

Partlfl- Dlscr_e- PFa!s_e Def lee (Defects); Effecti-

pants | pancies | Positive efects | (Hour) Hour) e
PO1 9 0 9 0.38 23.48 25.00%
P02 6 0 6 0.58 10.29 16.67%
P03 4 1 3 0.28 10.59 8.33%
P04 8 1 7 0.30 23.33 19.44%
P05 7 0 7 0.45 15.56 19.44%
P06 9 3 6 0.40 15.00 16.67%
P07 9 1 8 0.38 20.87 22.22%
P08 11 3 8 0.43 18.46 22.22%
P09 13 8 5 0.47 10.71 13.89%
P10 13 1 12 0.40 30.00 33.33%
P11 1C 4 6 0.6z 9.7¢ 16.67%
P12 12 4 8 0.57 14.12 22.22%
P13 12 5 7 0.48 14.48 19.44%
P14 16 6 10 1.02 9.84 27.78%
P15 19 3 16 0.50 32.00 44.44%

Ave- 10.53 2.67 7.87 0.48 - 21.85%

rage

Overall, the inspection resulted in a set of 36biliga
defects, including the 7 seeded ones. Softwareneags who

used MIT 2 managed to find between 3 and 16 defects

spending about 0.28 and 1.02 hours. The effectsgeire this
observation study was 21,85%. Comparing this measith
the effectiveness of the group of undergraduatdestis who
used the MIT 2 technique in the first feasibilitydy (16%)
and in the second feasibility study (15,87%), we gatice that
this measure was higher in the observation study.

VI. QUALITATIVE DATA ANALYSIS

After the quantitative analysis, we carried outpecific
analysis of the qualitative data that were obtaitiedugh the
comments of software engineers in an interview. s€he
comments provide information such as difficultienda
questions during the use of the technique. Thesesspointed

us what parts of the technique need improvemente T
qualitative analysis was based on the procedurésrafinded
Theory (GT) [19].

The qualitative data collected through the intemgevere
analyzed using a subset of the stages of the cauliogess
suggested by Strauss and Corbin [19] for the GThatktthe
open coding (1st phase) and axial coding (2nd ph&gken
analyzing the qualitative data, we created codete\ant
concepts to understand the perception on the tggérand its
use process) related to the speeches of the pariisi - open
coding (1st phase). After this, the codes were medu
according to their properties, forming conceptd tiegpresent
categories and subcategories. Finally, these codes related
to each other — axial coding (2nd phase). The gbathe
analysis in this study was to understand how soéwa
engineers perform the application process of MIT Ve
decided not to elect a core category, because Theil is the
circularity between the collection and analysigstauntil the
theoretical saturation is reached [19]. Thereftine, selective
coding was not performed (3rd phase of the GT nihththe
steps of the open and axial coding were enoughmdenstand
why some problem occurred and how the inspectiongss is.

A. Point of View regarding the Application Procesi 2

This subsection presents the analysis of how ttlentque
was applied in this study. Through the interviewsidentified
that the software engineers employed the MIT 2 lired
different ways: (i) first, the software engineerade the
technique and then looked for problems in the mpciaee
quotation from P08 below); or (ii) first, the sofive engineer
looked for the problem in the mockup and then (s@a the
technique (see quotation from P03 below); or {iiijially the
software engineer viewed the mockup, then (s)hd itba
technique and after this, (s)he changed the wayhith the
technique was applied, looking for problems as swoan item
was read (see quotation from P10 below).

“l read item by item and tried to find the probleins
each mockup’(Participant 8).

“First, |1 gave a quick look to the mockups and Wsa
some problems that | knew. Then, | began to read th
technique from the beginningParticipant 3).

“As there are several items in the technique, Kkied

at the mockup and found some issues, but if | bad t
look for these issues (...) one by one | thinkatla
take longer. So | preferred to keep these wrongghi
that | found and (...) | was doing the inspectiorthe
order | had to read each item and found or related
something that (...) | had identifiedParticipant 10).

Some opinions were also collected regarding the
application of the technique. Some participanteddhat when
applying the MIT 2, after knowing it, it is better skip some
items (see quotation from P11 below). In additiather
participants said that first seeing the mockup theah reading
the MIT 2 technique is not the best way to stagtitispection
(see quotation from PO5 below). However, one of the
participants believes that first observing the mgeland then
reading the MIT 2, allowed him to think that applyi the
technigue was easy because he knew where someeof th
problems were (see quotation from P06 below).



“l was skipping; there were even some [items] for

which | did not find problems{Participant 11).
“Looking [at the mockup] first | don’t think it ishe
best way to start the inspectiofParticipant 5).
“During this evaluation | realized that | began to

learn what this techniqgue meant and | could look at
one element and already know what problem was

associated (...). Then this strategy of lookingthedt
mockup and looking at the list can be a startingnpo
for you to memorize the heuristics, but in the raitu
what you realize is that you end up abandoningit a
you develop a skill{Participant 6).

Additionally, this study aimed at obtaining infortioa
about how participants would apply the MIT 2 if givthe
opportunity. Some participants would read the igaifon item
and would already search for problems (see quotétion P03
below). The reasons given by the participants Hfitg tvay of
applying the technique are: if not employed that Wia the
inspection can be more time consuming, (ii) thepéasor can
forget the problems, (iii) the inspectors does neotember the
item is and (iv) because it eliminates primary exr®ne of the
participants said that first (s)he would view theufhistics and
then (s)he would look for the problem and only rftghe
found the problem, (s)he would look for the veagfion item
related to it (see quotation from P14 below). Hoerewther
participants said that they would first analyze theckups and
then they would
technique (see quotation from P11 below).

“l think reading [the MIT 2] and then looking fohé

relate the problems encounteredh wit

resources and these impacts on the development of
the software. So this cost has to be very well
explained to the managers indicating that although
you have an initial cost, you have a benefit short
after. What is difficult is to convince people thiais

is important and that organizations can actually
recognize such importance and assume that deadlines
can be postponed or budgets reduced because of
these improvementgParticipant 6).

VII. DISCUSSION

Regarding the Application Process of the MIT 2
investigation point (Subsection VI.A), it can betew that
there were participants who preferred to review riieckup
first and then read the technique. When they read a
verification item of MIT 2 and remembered a possibl
usability problem they already observed in the nupckhey
related the problem with the verification item. Rbem, by
reading the technique, there was the advantagelrefdy
knowing where some of the problems were. Thesevaoét
engineers also stated that it may be a startingt foi the use
of the technique, because this way of applyingtdulnique
also helps memorizing the items. However, othetigpants
said they first observing the mockup and then regatiie MIT
2 is not the best way to start the inspection. tggticipants
read a verification item and started searchedHergroblem.
For them, the inspection becomes faster, the sodtwagineer
does not forget to point out identified problemsl avhere the
verification item related to the problem are.

problems in the mockups would be the best way to do During the analysis of the study, the researchetschthat

it [the inspection]” (Participant 3).
“If | were to carry out a new evaluation, | woulah
waste time reading it [MIT 2]. If | carried out an

evaluation a second time, as | already have prior.
knowledge, | would look (...) in which of these

heuristics (...) [the problem] it is related. But.] to
indicate the verification item, only the secondejm
checking the item number(Participant 14).

“The most appropriate way is to look at the mockups

analyzing it and
(Participant 11).

relating it to the technique”

B. Opinion about the Intention to Use the MIT 2 injprts

This subsection presents the participants’
regarding the use of the MIT 2 technique in sofewar
development projects. Some of the opinions webe(svould
use the MIT 2 early in the project (see quotatioomf P04
below); and to apply to MIT 2 on a project it Wik necessary
to explain its advantage, because although thexecast of
training and spending time, later there will bengaiith the
improvements (see quotation from P06 below).

“I would like to try using it [MIT 2] early in the
project so | don't carry it [the evaluation] out ithe

end” (Participant 4).

“[About the use of the technique in projects] (firyt

there should be an explanation, an understanding

that it will generate an additional cost to your

development process. This cost can be time or hum&%1I

opinion

the technique helps identifying usability problemshe two
ways of applying the technique. In addition, aftesing the
technique for the first time, the software engisegain prior
knowledge of it, and can skip the reading of soraeristics.
This way, there is no need to stipulate a presdrdréer in the
application process of the MIT 2. The software apgrs tend
to adjust the application of the technique to tlosin way of
use. This allows software engineers to feel momafodtable
using the technique according their convenience.

It can be noted that the second investigation point
(Subsection VI.B) presented some opinions from the
participants related to the use of the MIT 2 injgcts. One of
the participants indicated that in order to apply MIT 2 in a

roject, it would be necessary to explain its adsge,

ecause even though there will be costs in traimimg time,
the software company will have gains with the inyements.
For some software engineers, the usability evalnaiin the
early stages may allow advantages such as: lessrkeate
and lower costs. This is because the usability lprob are
identified earlier and repairs are carried out befihe coding
of the application. Fixing problems earlier is cheathan
correcting problems of something that has alreadgnb
developed. Through this study with industry préaatiers,
software companies have evidence of the benefitd an
opinions of practitioners about early usability kenzion.

VIIl. THREATSTOVALIDITY

As in all studies, there are threats that may aftbe
idity of the results [20]. In this section, wiscliss the main



threats to validity of this study. Two main threatsre
considered that represent a risk for an
interpretation of the results: (1) training effecasd (2)
influence of the moderator. There may have beeaffatt of
the training if the training regarding the MIT 2 swdifferent in
quality for each software engineer. We controlled training
effects by preparing a single training for all safte
engineers. Finally, to reduce the second threat,that
discrimination meeting, a team of experts madeatiaysis of
the identified discrepancies, judging if they warsability
defects or not, without interference from the madier.

Three threats were considered regarding the gératiah
of our findings: (1) the validity of the evaluatedtifact as a
representative artifact; (2) the researcher indesteane defects
in the mockups; and (3) participants with need tfaining.
With regard to issue 1, the inspected mockups areqd the
project for a real system. However, it is not pblesto say that
the mockup used represents all kinds of mockupsh Yégard
to issue 2, all participants found every inserteshhility
problems. Furthermore, the number of defects fobpdhe
participants was much greater than the number &écte
inserted by the moderator. With regard to issu¢h8,ideal
would be that there was no need for training. Hevethe
short training time allows the technique to be usgdoftware
engineers with low experience in usability evalomas.

The main threats that may affect the ability to adft
correct conclusions in this study are the size lemdogeneity

of the sample. These are known problems in Softwarf]

Engineering studies. Therefore, there are limitegtion our
results, which are considered indicators and notlcsive.

IX. CONCLUSIONS

This paper described an observational study aimted a

eliciting the sequence of activities that is emplbyby
software engineers when applying the MIT 2 techaidBoth
the qualitative and quantitative results of thisdst provided
us with important feedback to improve the MIT 2heicjue.

The qualitative analysis was based on the following12]

investigation points: (1) the application proces$6T 2; and
(2) the intention to use MIT 2 in development potge The
qualitative analysis showed that the 2 identifiedysv of
applying MIT 2 in the study proved effective in eeting
problems. Through these results, we also noticadiths not
necessary to define a predefined order of appliegMIT 2.

The quantitative analysis showed that the calcdlate[15]

effectiveness in this observational study (21.8%¥ higher
than the effectiveness measured in the feasibgtiydies,
showing that the improvements made in the MIT Zviongsly
allowed it to support on the identification of mousability
problems. However, other factors may have infludnttés

outcome, such as: (1) the knowledge increase regpard [17]

usability evaluations, (2) and the participants nfrathe
observational study were software engineers.
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