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ABSTRACT

This technical report describes two inspection techniques for different interaction models,
called MoLVERIC Cards (MCards) and MoLVERIC Check (MCheck). MCards employs
gamification elements to motivate professionals during the inspection. MCheck uses a
checklist to guide the inspection. We also describe developed items for verification of the
interaction models with the purpose of evaluating their consistency with the system user
scenario. These items can be instantiated for other interaction modeling languages, as long as
the elements have the same purpose in the interaction modeling. In addition, this technical
report describes the material used to support the experimental studies of the two inspection
techniques for different interaction models, including the participants’ perceptions about
techniques.

1. INTERACTION MODELS

Different techniques support user-centered design, such as the creation of personas, task
modeling, and prototypes (Paula, Barbosa & Lucena, 2005). However, users often encounter
problems using interactive systems (Rogers, Sharp & Preece, 2015). In this context,
Beaudouin-Lafon (2004) argues that one of the ways to improve the quality of interactive
systems is to shift the focus from interface design to interaction design.

Interaction modeling refers to a set of principles, rules and properties that guide interface
design and can be used by designers and developers to create interactive systems
(BeaudouinLafon, 2004). According to Meixner, Paternd and Vanderdonckt (2011),
interaction models can include a high level of abstraction for the development of interactive
systems. Several languages for interaction modeling have been proposed (Paula, Lucena &
Barbosa, 2005; Lopez-Jaquero & Montero, 2007; Kim & Yoon, 2005). The OCD (Operation
and Control Diagram) provides the representation of the interaction in terms of operations that
can be performed by the user in system (Kim & Yoon, 2005). CTDM (Comprehensive Task
Dialog Modeling) can be used to specify tasks, dialogues, and information about the system
domain (L6pez-Jaquero & Montero, 2007). MoLIC (Modeling Language for Interaction as a
Conversation) allows the representation of the user-system interaction, where the designer can
correct possible breakdowns in the communication from the designer to the user (Paula,
Barbosa & Lucena, 2005). objectives in modeling the interaction with OCD, CTDM, and
MoLIC.

Among the OCD, CTDM and MoLIC languages, MoLIC allows detailing the actions of
the user and the system with associated contents, while OCD allows only the representation of
the action that is performed, without the identification of who performs it. CTMD does not
allow representing details regarding the actions that occur in the user-system interaction.
MoLIC allows representing other alternatives of interaction, while OCD and CTDM do not
have elements with this characteristic. We also identified more reports about experimental
studies of MoLIC in the design of interactive systems (Sangiorgi & Barbosa, 2009; Silva,
Martins Netto & Barbosa, 2005) compared to OCD and CTDM. For this reason, we chose th
MoLIC language in this work to explore the use of interaction models.

2. VERIFICATION ITEMS DEVELOPED FOR THE DIFFERENT



We developed these items with the purpose of evaluating the consistency of the
interaction models with the system user scenario. We find that it is possible to support the
identification of defects regarding user objectives through the elements: Scene (MoLIC),
Operation (OCD) and Tasks and subtasks (CTDM).

We identify the following defects:
D1 — User objectives that are not represented (Omission);
D2 — User objectives inconsistent with the requirements (Inconsistency);

D3 - User objectives absent from the context of the requirements (Extraneous
Information);

D4 — Incorrect descriptions defined in the model (Incorrect Fact);

D5 — Ambiguous User Objectives (Ambiguity); and

D5 — Different user goals cause ambiguity due to similar description (Ambiguity).
From these defects, we developed the following verification items:

* Are all user goals, described in the requirements/scenario information, represented in
the interaction models? If not, report as an Omission defect - Developed based on D1.

* Are there user goals inconsistent with scenario requirements/information? If so, report it
as an Inconsistency defect - Developed based on D2.

* Are there user goals that are not in the context of scenario requirements/information? If
this is the case, report it as an Extraneous Information defect - Developed based on D3.
* User goals can be read as “At this time, you (user) can (or should) <verb + objects>?”
For example: The user objective to register a student can be read as: “At this time, you
(user) can (or should) Register student”. If not, report as an Incorrect Fact - Developed
based on D4.

« Is it possible to get different interpretations in reading each user goals? If so, report as
Ambiguity - Developed based on D5.

« Are there similar scenes? If so, also report as Ambiguity - Developed based on D5.

We find that it is possible to support the identification of defects regarding the user objectives
that indicate how the user-system interaction occurs in the elements: Transition Utterance
(MoLIC), System’s States and Responses (OCD) and Transitions (CTDM). We identify the
following defects:

D6 - Direction of the arrows are incorrect (Incorrect Fact);



D7 - Incorrect arrows (Incorrect Fact);
D8 — Lack of arrows when necessary (Omission);

D9 - Arrows with content outside the context of requirements (Extraneous
Information);

D10 - Arrows with content inconsistent with the context of the requirements
(Inconsistency);

D11 - Arrows with ambiguous content (Ambiguity);

D12 - Enunciator omitted (Omission);

D13 - Incorrect statement (Incorrect Fact);

D14 - Objectives of the user without the necessary arrows (Omission).

For the D13 and D14, we developed them specifically for MoLIC. From these defects, we
developed the following verification items:

» Is the direction of the arrows correct in relation to the scenario requirements
/information? If it is not, report it as an Incorrect Fact defect- Developed on the basis of D6.

* Are the correct arrows used? If it is not, report it as an Incorrect Fact defect — Developed
on the basis of D7.

* Do the arrows represent necessary content? If not, report as an Omission defect -
Developed based on D8.

* [s the content of the speeches in the context of the scenario requirements / information?
If not, report as a Extraneous Information defect - Developed on the basis of D9.

* Is the content of the speech consistent with the requirements / information in the
scenario? If not, report as an Inconsistency defect - Developed based on D10.

* Does the content of the speech provide multiple interpretations? If so, report as na
Ambiguity defect - Developed based on D11.

* In the case of MoLIC - Do the utterances use the "u:" or "d:" enunciator? If not, report as
an Omission - Developed based on D12.

* In the case of MoLIC - Was the correct speech enunciator used? Being "u:" for user and
"d:" for designer. If not, report as an Incorrect Fact defect - Developed based on D13.

* Are there any omissions between the scenes? If this is the case, report as an Omission
defect - Developed based on D14.

We find that it is possible to support the identification of defects for the elements used to
indicate the next goal of the user from a particular action, as System Process (MoLIC),
Memory Header (OCD) and Transition Labels: Start and Error (CTDM). We identify the
following defects:



D15 - Lack of use of element to interpret user action (Omission).

D16 - Improper use of interaction for the result of the system process (Incorrect
Fact).

D17 - Lack of feedback to the user during the system process (Omission).
D18 - Failure to provide user rupture recovery during interaction (Omission).
From these defects, we developed the following verification items:

» Was element used to interpret a required user action in case of system feedback? If no,
report as an Omission defect- Developed based on D15.

* After processing the system, are the appropriate responses used? If not, report it as na
Incorrect Fact defect - Developed based on D16.

* Has feedback been used on the system's processing, in moments like downloading files?
If not, report as an Omission defect - Developed based on D17.

» Have rupture recovery been used for the user? If not, report it as an Omission defect -
Developed based on D18.

We find that it is possible to support the identification of defects for the elements used to
indicate the beginning and end of a certain action, such as Opening Point and Closing Point
(MoLIC) and Initial State and Final State (CTDM). We identify the following defects:

D19 - Lack of use of the elements to demonstrate the beginning and end of the
interaction (Omission).

D20 - Inappropriate use of elements to represent other objectives (Incorrect Fact).
From these defects, we developed the following verification items:

* Have the elements been used to demonstrate the beginning and end of the user-system
interaction? If not, report as an Omission defect - Developed based on D19.

* Are the elements that represent the beginning and end of the user-system interaction
used correctly? If not, report it as an Incorrect Fact defect - Developed based on D20.

We find that it is possible to support the identification of defects for the elements used to
indicate the as the interaction may occur in relation to a given user goal, such as Signs,
Utterances and Dialogues (MoLIC); and State Header (OCD). We identify the following
defects:

D21 - Lack of use of the elements to demonstrate how the interaction should occur in
relation to the objectives that are accessed in the system and the responses of the system
(Omission).



D22 - Lack of use of the elements to demonstrate how the interaction should occur in
relation to the objectives that are accessed in the system and the system responses (Incorrect
Fact).

From these defects, we developed the following verification items:

* The elements used to indicate how the interaction should occur in relation to the goals
that are accessed in the system? If not, report as an Omission defect - Developed based on
D21.

* Do the elements used to indicate how the interaction should occur in relation to the
user's objectives have the appropriate answers? If not, report as an Omission defect -
Developed based on D21.

* Do the elements that represent how the interaction should occur in relation to the user's
objectives have been used correctly? If it is not, report as an Incorrect Fact defect - Developed
based on D22.

We find that it is possible to support the identification of defects for the elements used to
indicate the opportunity to change the objective in the interaction at any time, being the
Ubiquid Access (MoLIC). We identified the following defects:

D23 - Inconsistent use of element in relation to requirements for user action
(Inconsistency).

D24 - Incorrect use of the element to demonstrate how the user can achieve other
goals at any time in the system (Incorrect Fact);

From these defects, we developed the following verification items:

* Is the element representing the opportunity for the user to change the goal in the
interaction at any time used consistently with the requirements? If not, report as na
Inconsistency defect - Developed based on D23.

* Is the element representing the opportunity for the user to change the goal in the
interaction at any time used correctly? If it is not, report as an Incorrect Fact defect -
Developed based on D24.

From these verification items, inspection techniques can be developed for OCD, CTDM
and MoLIC interaction models. However, we note that these verification items can be adapted
to other interaction modeling languages that have elements for the same purpose.



3. MCARDS

Scene

Description
The scanes represent user goals.
m:mlmmmmmmmw e oF Mare scanes.

Scene

Description
The scenes represent wser goals.
Hote- The Information scanana can b represented by DRE oF MO sCenes.

Heguisermenl Mogui rerra L
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Wiew the result AND {
d: name Inform personal data |
o: BAM d=u: weight
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Inform acrount dats
d=u: e-mal
d=u: password
¥
}

1. Are the 3l user goals was represenied In Me fopies of the scenes (based on Me
the requiremantsinformation scenana)? In the negative case, report It 32 an
Omission defect.

1L arfty i there scanes Inconsistent with the requirsmentsinformation seenaria. In
the posiiive case. report It 35 an Inconslstency defect.

Ml Are ere seenes Mal are not Inthe comtext of reguiementsinfomation
scenanio? In the poslitive case, report it 32 an Extransous Information defect.

1. The scenes oan they be read as: “At this point, you jusar) ean [or should) <top-
o="7 \arity if these scenes represent e user goals. In the negative casa, report
It a= an Incormect Fact dafact.

IL. Are thare e possibiity i obdain diferent Interpretations In the reading of each
scane? In the positive case, report It &5 an Ambiguity dafect

I vanty If there simiar seenss. In the poaitive case, report aleo It a8 an
Amblguity defect.

L Incomect Fact W& . Aminiguity Points
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Dialogues

Dialogues

Description
The digiogues represant the users actions In ratation to the topic of the scens. Thay
may be composed of other dialogues, through the following sineciures:

The 3EG struchure represents the disliogues that mest be exchanped in the specfied sequence
The XOR stnaciure nepressnis mutslly excusihe dakogues.

The sineciure OR represents the choice of exchanging one or mone dislogues.

The stnaciure AND nepresenés The wse of all diaiogs, bt not i a predefined sequence.
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Description
The diaioguss represent the user's actions In refatian to the toplc of the scene. They
may be compaosed of offer dialogues, trough the foliowing struclures:

The EEG sfructhure represents the dialopues fhat must be exchanged In the spectied sequence.
The XOR struchers represants mstually sxchusive disiogues.

The siruciere DR represents the choke of exchanging one or more diakogues.

The siruchors AND represents S use of all dialogs, bul not In a predefined sequence.

,____é______
_E o]
L

. e the all dialogues was represented In the soenes (based on e the require-
mentsAnformation scenario)? In the negative case, report It as an Dmilsslon
dafact.

Il. According to the requirements: Anformation of the scenaro, there are
unnecessary digagues? In the posltive casa, raport it 8 an Exfransous
Information defact.

Nl Are there dislogues that offer muttiple nterpretations™ In the positive cass,
report It a8 an Ambiguity defect.

#rz there Incomact notation In the dialoguss? In tha positive case, report it as
an Incomact Fact defect.

Il. Extranaous
I. Omisslon Information IN. Ambiguity

©6@@®
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Dialogues

Description
The dialogues the users actions In relation to the topic of the scene. Thay
may be camposed of other dialogues, through the following sinsciures:

The 8EG struchare represents the dislogues that msst be exchanged In the specified sequence.
The XOR stnuciure represents mutully sycusie daogues.

The sinaciure OR represents the cholce of exchanging one or more disiogues.

The sinuchure AND represenis fhe wse of all diafogs, but not im a predefined sequence.

Siructure of
dialogues

i
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Description
The signs represent the Information Ireafved in the dialoguees, for example In diaio-
que Tegister the name” ks used the sign "d + U name".

Moba: A SKIN NES 0Ny NUNCISMOrS 0" (MESNErs dEpUsy) and °d + UT (when e
designers deputy allows user Inferacian).

|
1| wiew the result {
e

L. The necessary structures were rapresented In the dialogues? In the negative
case, report It a8 an Omisslon defact.

Il. The structures were applied comecily In relafion fo the goal of each structure? In
the negative case, report It 8 an Inconstetency defact.

ll. The sinuchures getalied are required for user aclons In refation to the require-
mentsAnformation scenario? in the negative case, report It &8 an Incomect Fact
dafact

lIL Incorrect Fact

Points

L. Omission

. Inconsissency

L Are the all signs to represent the Information In the user interaction was
represented In the Malogues (based on the the requirementsinfomation
scanano)? In the negative cass, raport It a2 an Omiasion defect.

. The signs are In the context of the reguirementsinfomation scenana? in the
positive case, report It as an Extranscus Information defect.

I The =igns are Inconslstent with the requirementsinfomation scenarie® In the
positive case, report It a8 an Inconslstency defect

V. Are there signs ihat offer mulliple inferpretations? in the poseltive case, report
It a2 an Ambiguity defect.

Il Extranaous
Information defect. 1L Inconsistency

L Omisslon

0. Ambigulty

Painis




Description
The signs represent the Information Invalved In the dialogues, foar exampls In dialo-
gue “regisier the name” |5 used the sign “d + u: name”.

Moiba: A sign has anly enunclators “d" (designers deputy) and “d + u™ (when the
designer's depuly alows user Interacsion).

Opening Point

Description
The apening paint Indlcases Me start of user Interacton with ihe system.

—
L access the applicatian

accesa the application
e oo

ilw.passwmcl

L In the signs, e enundatons (d:" and “d+uU:") Was used? In the nagative cass,
reqort it as an Omieslon defect.

. The lgnis were apg
Inconslstency datect

ciy? In the negative case, report it as an

L The opening point was represented In the diagram? In the negative casa,
raport It a2 an Omleslon defect.

1. The transHion user utterance, redated with fhe opening point, has consistently
contant with the requirementsAnformation scenario for the start user Inbaraction?

In the negative case, report It &8 an Inconslstency defact.

L Cmisslon L Incamect Fact Paints
S-2

W A W] to he neq wormation of the scenarlo, the transition user
utterance was directed to the scene representing the inflal goal user? In fhe
negative cass, raport it as an Inconelztency defect.

Il & L Inconsistency Poinis

@00
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Closing Point

Ubiquitous Access

Description
The closing paint Indicatas thie end of user Interaction with the system.

u: exit

1. The ciosing point was represented In the @agram? In the negative case, report
It a= an Omilaslon defect.

Il. According to the requirementsinfomation of the scenario, the transiion user
utterance to e cicsing PNt Nas consistent content to represant the end of the
Imteraction® Inthe negative case, report If 38 an Inconslatency defect.

Description

mmmﬂmmmﬂmumnwmmmcmuﬂwmnm
a differant goal than cuTent.

—C D

precond: user not registered
Lt: cTeate new aocount

1. Cmisslon Il & . Inconsisiency

®00

CP-1

L The scenes associated with ublguitous 3Coe65 can be accessed at any time, n
the user-system Ineraction, consistant wit the with the requirementsinformation
scenano? In the negative case, report It a8 an Inconalatency defect.

IL The ublguitous access ks being related to other slements, besidas scenes and
point of chosure? In the posltive case, report It as an Incomect Fact defect.

Points
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The sysiem process Is e intemial processing of 3 fransition user ulerance. This
oceurs only when ITs necessary the system Ntemret Me Tanstion user uterance
1o provide adequate directon,

The system process |s e Intemal processing of 3 Fanstion ussr ubierance. This
OCCUNE Only when U5 nacessary the system Mterprat the fransition user Uierance
1o provige adequaie direction.

Designer's deputy erucatars Desigrees's deputy enuciators

aifter the processing

Demigner’s deputy enuciatars Desigreer's deputy snudciators

after the processing

durirg the processing

Accass the application View welght ssassament

during the processing
- angiyzing

Accass the application & atyzing View welght assassment
In the application
lr:1:+'=3]u: emal {

view the et {
5 = & name
in-u: password ok devzild o

T eEn | welght goal
" imaid U J

log In ne appdcaton { view the recult {
gL e-mal d: name
d+u: passwomnd U=k dwid | 4 56

H

] ke | o weignt goa

login

|. The: element system the process was used o interpret a transition user
utterance? In the negative case, report it as an Incomect Fact defect

I After a systern processing, they are used designer’s deputy enuncistors
for the fransition utterance and breakdown recovery utterance? In the
negative case, report it as an Incomect Fact defect

I8 I Incomact Fact Points

W
x
x

SP-1

i3
- J e imalid
loghn

The system process was used in necessany moments for te interpretation
of a ransition user utterance? In the negative case, report it as an
Omission defect.

Omission Points

©0

SP-2
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The systam process |s the Intemal processing of 3 transition user utterance. This
ocours only when Its nenessaryme Eystem INterpret the transition usar utterance
to provide adequate drection

The system process ks the Intemal processing of a transhion user utterance. This
pocurs only when Ifs necessary e system IMerpret the transition user utterancs
10 provide atequate direction.

Designer’s deputy enuciators Designer’s deputy erucators

after the processing

Desigres's deputy enuciators Designer’s deputy enuciators

after the processing

during the processing

during the processing

Access the application & analyring View welght asassament
In the appilcation { wiew the resalt {
TEC ey b
T -
] i P g weignt o
" il J
login

The feedback system processing was used in necessary moments, as the
dowmnload fles? In the negative case, report it as an Omission defect.

Omission

® 0

SP-3

Access the appllcation d:anatyzing Wiew walght azsessment
In the lcation wiew the result
s e lrieE T
T 3
H L i login ?:W‘E\‘y gaal
b 4 d:iewalid
koxgini

As outputs of process system, 3 fransition utterance and ofher (s) transition

uiterance were used? In the negative case, report it as an Incomect Fact
defect.

Incomeact Fact

SP-4
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Transition Utterance and
Breakdown Recovery Utterance

Description

Transition utierance represents the user goals change from the cument scene.
Breakdown recovery utterance b5 a bype of designer utierance for a necovery situaion of
communicadion disrupon.

Transition Utterance and

Breakdown Recovery Utterance

Description

Transition utterance represents the user goals change from the curent soene.
Ereakdown recovery uierance IS a fpe of designer utierance for & necovery Sihuation of
‘communication dismuption.

Mote: The rarsBon uBsrance and breakdown necovery uiherance Fave only snundators "u”
and "d”.

Breakdcrwm recovery uitsrance Trarsition uiterarnoe

[nmm-apﬂluﬂm - anahvrng View welght asassament
In the wiew the result

el ™ ol

] i I g g weignt o

Hofs: THe umerance A recovery utherance Fave only enuncaiors "u”
and "
Breakdown recovery uitsrance Trareition uiterance
Access the application & analyzing View welght asassament
In the appilcation wiew the result
E’ﬁ;m f d: name f
o+ password = ol devalid | g )
] pooeEn ) o weignt goal
— ]
& Invalid
fogn

1. The direction of the ulierances (amow) Is comect In relation o the reguirement-
sfinformation scenano? In the negative case, report It a8 an Incomect Fact
dafact.

Il. The utterances use the right amow? That |s, the transition witerance with normal
armow and Dreakdown recovery utterance with the dashed amow. In the negative
caBg, report It a8 an Incomact Fact defect.

& Il Incoamect Fact Points

®0

L. The utterances have conteni? In the negathve case, report It &8 an Omission
dafect.

Il. The content of the utterances ks in the condext of the reguiremeantsinfomation
seenania? In the negative cass, report it a8 an Extranscus Information defect.

IIL The content Is conslstent with the requirementsinfomation scenario? In the
nagative case, report It &8 an Inconststency defect.

V. The content of the utterances ofer multipie Interpretations? In the poaltive
cage, report It as an Ambiguity defect.

II. Extranzous
L Cmission informazon L. Inconststency IV Amibiguity Points

@O0®O
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Transition Utterance and
Breakdown Recovery Utterance

Transition Utterance and

Breakdown Recovery Utterance

Description

Transition ufierance nepresents the user goals change from the cument scene.
Br=akdown recovery uiterance |5 a bype of designer uiierance for a necovery siuation of
communicaion dsrupton.

Hofs: Te= wSerance and recovery utherance Rave only enunciators "u”
and "
Ereakdown recovery utterance Trarsition utterance
Access the application & ansiyring View welght asassament
In the whew the result
E.:e—rrﬂam{ d: name f
g passwond ok dvalid | g gy
] pon | @ wegnt goal
|im- - - 1
& Invalid
login

Description

Transition ufierance nepresents the user goals change from the cument scene.
Breakdown recovery uiberance IS a bype of designer uiierance for a necovery siuation of
communicaion dsrupton.

HOfB: The trarsSon uSsrance and breakdown recovery utterancs Fave only enunciators "u™
and "

L

I. The utterances use the enunclator “u” or “d"7 In the negative cass, report It as
an Omisslon defect.

I The EnUNGator Uerances 15 COMEct? Baing considersd “uT to the user and “d”
to the designer's deputy. In the negative case, report It as an Incomect Fact

Are there omisslons of utterances bebween scenes? In the posiive cass, report
It a= an Omilaslon defect.

11, Incoerest Fact Foints

@00

‘Omission Points
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Transition Utterance and

Breakdown Recovery Utterance

Descrigio
Auuum@m.mgummm.mrummqm
mormal). A fala de recuperagio da ruptum representa um fipe de 13fa para uma shsacko de
recuperagio de rupfura ca conversa (seta tracsjadal.

‘Dbservacho As falas de ransigio & recuperacio da rupfura da conversa possuem soments oS
eruncladones de "u” represents a fala do wsudric] & "3 represents & fals do designer).

Eraakd own reccwvary UEterancs Traraition utharanca

N/

Iog Ini the appilcation { wiew the resuE{
d+ar e-mal d: name
d+ar password wak el EH-TT]I
¥ | ean 1 weight oo

1. Are fhere utterances whene necessary any precondiion f not, disregard the next
wartficafion Bams. In the poclflve oscs, IF the precond sxpracclon was not weed to
fa v B diticn in the uttsranoss, report ® ac an Omilcslon

I The precond expression has inconslstent content with @ precondiian NECREEaNy
for e requirementsinformation scenano? in the posiive cace, report It ac an
Insonclctsnay defaot.

IIL The precond expression has UNNecessary cantent with the requirements/Antor-
maticn 5Cenanio? in thes posliive cacs, report it &c an Extransous Information
defsot.

IV. The precond expression has ambiguous conienie? in the poclflve cscs, report
it 3 an Amblgulty defect.

Painis

TR-5
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4. MCHECK

SCENE
TOPIC OF THE SCENE (FIRST COMPARTMENT OF THE SCENE)
Description Example
Requirement:
Requirement: Create new account
View weight assesssment == == == == = = = =3
i I - mm mm mm omm omm o Create new account 1
The scenes represent user goals. | — - T — — — — — 1 la
L I inform personal dataf
Note: The information scenario can be represented \;lé';“'le s :‘E‘;‘“e’l'gr?f
dnama +u l
by one or more scenes. d: BMI }
dowalght goal inform account dataf
i dru; e-mail
d+u: password
1
1

Verification items:

CN1: Are the all user goals was represented in the topics of the scenes (based on the the requirements/in formation scenaro)? In the
negative case, report it as an Omission defect.

CN2: Verify if there scenes inconsistent with the requirements/information scenario. In the positive case. reportit as an Inconsistency
defect.

CN3: Are there scenes that are not in the context of requirementsinformation scenano? In the posifive case, report it as an
Extraneous Information d efect.

CN4: The scenes can thev be read as: “At this point. vou (user) can (or should) <topic="7 Venfy if these scenes represent the user
goals. In the pegative case, report it as an Incorrect Fact defect.

CNS5: Are there the possibility to obfain different interpretations in the reading of each scene? In the positive case, report it as an
Ambiguity defect.

CN6: Verify if there similar scenes. In the positive case, report also it as an Ambiguity defect.

DETAILS OF THE SCENE

DIALOGUES (SECOND COMPARTMENT OF THE SCENE)

Description Example

The dialogues represent the user's actions in relation to

the topic of the scene. They may be composed of other

. . Structure of
{ ] . Greate naw account

dialogues, through the following structures: : Al dialogues
. inform personal datal 1
The SEQ structure represents the dialogues that must 1.} Teuweght 1
be exchanged inthe specified sequence. / ]d""' height 1
l inform account datal 1
The XOR structure represents mutually exclusive Dialogues 1| oo eman 1

dvu; password

dialogues. 1 1
1! 1
The structure OR represents the choice of exchanging | —

one or more dialog ues.

The structure AND represents the use of all dialogs, but
not in a predefined sequence.

Verification items:

D1: Are the all dialogues was represented in the scenes (based on the the requirements/information scenario)? In the negative case,
report it as an Omission defect.

D2: According to the requirements /information of the scenano, there are unnecessary dialogues? In the positive case, reportit asan
Extraneous Information d efect.

D3: Are there incorrect notation in the dialogues? In the positive case, report it as an Incorrect Fact defect.
D4: Are there dialogues that offer multiple interpretations? In the posifive case, report it as an Ambiguity defect.

D5: The necessary structures were represented in the dialogues? In the negafive case, report it as an Omission defect.

D6: The st ctures were applied correctly in relation to the goal ofeach structure? In the pegative case, report it as an Inconsistency
defect.

D7: The structures detailed are required for user actions in relation to the requirements/information scenano? In the negative cass,
report it as an Incorrect Fact defect.
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DETAILS OF THE SCENE

SIGNS (SECOND COMPARTMENT OF THE SCENE)

Description Example
.'Z'Tf'?e signs represent the .H;‘a.}'manm? nwo_h‘ed in the - .|’—Vﬂ’ o p— 4 i Signs
dialogues, for example in dialogie “rvegister the name” is | EE— I
ised the sign “d + w name ", | dame I
. . X . | o weight goal 1
Nore: A sign has only enunciators “d” (designer’s depugy) I "
and “d + u" fwhen the designer's deputy allows user S L

mteraction).

Verification items:

S1: Are the all =igns to represent the information in the vuser interaction was represented in the dialogues (based on the the
requirementsinformation scenario)? In the negative case, report if as an Omission d efect.

S2: The signs are in the context of the requirements/information scenario? In the positive case, report it as an Extraneous
Information defect.

$3: The signs are inconsistent with the requirements/information scenario? In the positive case, report it as an Inconsistency defect.

S4: Are there signs that offer mulfiple interpretations? In the posifive case, report if as an Ambiguity defect.

") was used? In the negative case, report it as an Omission defect.

S6: The signs were applied correctly? In the negative case, report it as an Inconsistency defect.

TRANSITION UTTERANCE AND BREAKDOWN RECOVERY UTTERANCE

Description Example

Transition utterance represents the user goals change
Jfrom the current scene.

Transition
Breakdown

uferance
reCOVErY WIErance plion

Breafdown recovery ufferance is a tvpe of designer
itterance for a recovery situation of communicafion
disruption.

N Wi y h t
ALtess the apolicason : analyzing = waight 3s5e55mEn

- - = aecess wigw Thiés résull
106 in the applicatiang ok d:valid log o name
dei e-mall ) :m =] aem

I

deu passward .
H - d: invaliel lngin ;:I. walght goal

Note: The transition utterance and breakdown recovery
utterance have only enumciators "' and "d".

i
_________ 4

Verification items:

FTRI1: The direction of the utterances (arrow) is correct in relation to the requirements/information scenano? In the negative case,
reportit as an Incorrect Fact defect.

FTR2: The utterances use the right arrow? That is, the transition uterance with normal arrow and breakdown recovery utterance
with the dashed arrow:. In the negative case, reportit as an Incorrect Fact defect.

FTR3: The utterances have content? In the negative case, report it as an Omission defect.

FTRA4: The content of the utterances is in the context of the requirementsinformation scenario? In the negative case, reportif asan
Extraneous Information d efect.

FTRS5: The content is consistente with the requirements/information scenario? In the negative case, report it as an Inconsistency
defect.

FTRG6: The content of the utterances offer mulfiple interpretations? In the positive case, report it as an Ambiguity defect.

FTRT7: The utterances use the enundator “u” or “d”7 In the negative case. report it as an Omission defect.

FTRS: The enundator utterances is correct? Being considered “u” to the user and “d” to the designer's deputy. In the negative cass,
reportit as an Incorrect Fact defect.

FTR9: Are there onussions of utterances between scenes? In the posifive case, report it as an Omission d efect.

FTR10: Are there utterances where necessary anv precondition? If not, disregard the next verification items. In the positive case, if
the precond expression was not used to represent a necessary precondifion in the ufferances, report it as an Omission defect.

FTRI11: The precond expression has inconsistent content with a precondition necessary for the requirements/information scenario?
In the positive case, reportit as an Inconsistency d efect.

FTR12: The precond expression has unnecessary content with the requirementsinformation scenano? In the positive case, report it
as an Extraneous Information d efect.

FTRI13: The precond expression has ambiguous contente? In the positive case, report it as an Ambiguity defect.




OPENING POINT

Description Example

The opening point indicates the start of user interaction
with the system.

Verification items:
PA1l: The opening point was represented in the diagram? In the negative case, report it as an Omission defect.

PA2: The transition user utterance. related with the opening point. has consistenfly content with the requirementsinfbrmation|
scenario for the s@rt user interaction? In the negative case, report it as an Inconsistency defect.

PA3: According to the requirements/information of the scenano, the fransition user utterance was directed to the scene representing
the inifial goal user? In the negative case, reportit as an Inconsistency defect.

CLOSING POINT

Description Example

The closing peint indicates the end of user interaction

u; it

with the system

Verification items:

PE1: The closing point was represented in the diagram? In the negative case, report it as an Omission d efect.

PE2: According to the requirements/information of the scenario, the transifion user utferance to the closing point has consisten|
content to represent the end of the interaction? In the negative case, report it as an Inconsistency d efect.

UBIQUITOUS ACCESS
Description Example
ﬁ [___I
Frcand uses ot reghtenes
The ubiguitous access is the user's opporfunity change o s

the topic of conversation fo a different goal than cirrent,

deu: haipnt

Verification items:

AUIL: The scenes associated with ubiquitous access can be accessed at anv time, in the user-svstem interaction, consistent with the)
with the requirementsinformation scenario? In the negative case, report it as an Inconsistency defect.

AU2: The ubiquitous access is being related to other elements, besides scenes and point of closure? In the positive case, report it ag
an Incorrect Fact defect.

SYSTEM PROCESS

Description Example

Designer's depury
Designer's deputy enunciators after
enunciators dunng

The system process is the internal processing of a the processing.

fransition user utterance. This occiurs anly when ir's

the processing.

necessary the system interpret the fransition user PR mmm\ & anaizng ‘iew waight assessmant
" OV X 1 m— ACEES e T pesull
utterance to provide adeguate direction. tog 1 he apeteaso | w o N
deis &rail ::m =
d=u: password 0 o
' ! d: irvalid Ingin 1 d:walght goal
fr-------- - 1

Verification items:

P5S1: The element system the process was used fo inferpret a transifion user utterance? In the negafive case, report it as an Incorrect
Fact defect.

P52: After a system processing, thev are used designer’'s deputy enunciators for the transition utterance and breakdown recovery
utterance? In the negative case, report it as an Incorrect Fact defect

P53: The system process was used in necessary moments for the interpretation of a transition user utterance? In the negative case
reportit as an Omission defect.




5. MATERIAL USED IN THE EMPIRICAL STUDIES

5.1 Inspection Form Used in the Studies

Inspection Form for Interaction Models

Name: Initial Time End Time:

Number | Verification Defect

Defect Description
Defect Item Type
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5.2 Questionnaire used in the Feasibility Study with MCards

Post-Study Questionnaire

Name:

Can you help us out by describing the positive and negative aspects of MoLVERIC
Cards?
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5.3 Questionnaire used in the Feasibility Study with MCheck

Post-Study Questionnaire

Name:

Can you help us out by describing positive and negative aspects of MoLVERIC
Check for inspection of interaction models?
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5.4 Questionnaire used in the Observational Study

Post-Study Questionnaire

Name:

Which technique (MoLVERIC Cards or MoLVERIC Check) would you choose to
inspect another MolLIC diagram? Please justify your choice.
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6. PARTICIPANTS’S PERCEPTIONS ABOUT THE MACARDS AND
MCHEK TECHNIQUES

In the observational study, to analyze the participants’ perceptions
regarding MCards and MCheck, we used the following open question in the
post-study questionnaire: “Which technique (MoLVERIC Cards or MoLVERIC
Check) would you choose to inspect another MoLIC diagram? Please justify
your choice”. All participants’ responses Were:

“MoLVERIC Cards are more interesting and | could see more defects” (P1)

“MCards could be used with several people debating defects, since possible
mistakes can be avoided” (P2)

“With MCards it is possible interestingly identify defects” (P3)

“I prefer MCheck because | don't like games ” (P4)

“The defects were well explained and easier to locate with the MCards” (P5)
“MoLVERIC Cards are useful and understandable, especially fun” (P6)

“MCards are more fun and the cards explain each defect better” (P7)

“I would use MCheck because it is more direct ” (P8)
“The gamification element makes the experience so much more enjoyable” (P9)
“Mcheck for being so simple.” (P10)

“I think the card proposal is better compared to check. So | prefer MCards”
(P11)

“MCards's cards are cool to do the inspection. This dynamic is fun” (P12)
“MoLVERIC Check is more organized and easier 10 identify defects ” (P13)

“The techniques are almost the same, but the one with gamification is
preferable” (P14)

“I prefer MOLVERIC Check because it's simpler” (P15)

“MCheck seems to be simpler to use ” (P16)
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“I think it fun to inspect with the MCards, and the cards colors highlight the
examples of defects” (P17)

“I choose MoLVERIC Check because of its simplicity. The problem with
Cards compared to Check is necessary to look at multiple cards and it can waste
time searching” (P18)

“MoLVERIC Check is more direct and guides the inspector” (P19)

“With MoLVERIC Check you can find defects more simply, but I would choose
MOoLVERIC Cards if I had to apply it in a group” (P20)

“I prefer MCards for promoting a fun activity ” (P21)

“MoLVERIC Cards for being more playful, the inspection is somewhat more
pleasant and less monotonous and tiring” (P22)

“MCheck is easier to use because it is more specific for inspection.” (P23)

“Although both techniques are similar, MCards are much more fun and less
tiring” (P24)

“My impression of the version of the cards was better because the
information about the items to be inspected was fragmented, in the other
technique | had difficulty classifying defects compared to the cards” (P25).

“I found it easier to understand defects with MoLVERIC Cards” (P26)
“MoLVERIC Check is more adult and objective” (P27)

“MCards got more attention, but in practice, | prefer MCheck” (P28)
“MCheck has a more organized sequential and objective form” (P29)

“MoLVERIC Check is better because | would look for defects checklist than
having to flip several different cards” (P30)

“I prefer MCards because this technique highlights the defect we should look
for” (P31)

“MCards are apparently less tiring (MCheck presents all specifications on
one sheet and tires the mind)” (P32)

“MoLVERIC Check is much simpler” (P33)

“MCards is better because it makes inspection defiant ” (P34)
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“MoLVERIC Cards are much simpler and more dynamic, not producing
wear like the other more formal technique” (P35)

“Although MCheck is simpler, | prefer to use MCards cards. | also think it's
cool to have my colleagues competing in the inspection ” (P36)

“l believe with MoLVERIC Check | felt less confused and did a more
effective inspection” (P37)

“I choose MCards because I think the card inspection fun.” (P38)
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