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Abstract: User eXperience (UX) has been attracting the interest of researchers and practitioners. As the
competition gets fiercer, providing a memorable and pleasurable experience became a key element to have
a competitive advantage in the market. In this scenario, identifying which factors can affect how users
perceive their experience with a software product became essential. This technical report presents the
supplementary material for the article entitled “Investigating the influence of different factors on the UX
evaluation of a mobile application”. We describe the selection process of the UX evaluation techniques and
provide the artifacts used in the study and the raw data we obtained.
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1. Introduction

In this supplementary material, we detail the method selection process, and provide the raw
data and the artifacts we have used in this study to investigate the factors that may influence
users’ perceptions about the Pragmatic and Hedonic dimensions of UX. Section 2 presents the
method selection process. Section 3 presents the UX-Tips method. The first part contains some
instructions on how to perform a UX evaluation using UX-Tips. They are part of the method
and were designed to support participants using it. Section 4 presents the problem reporting
form from UX-Tips to provide a standardized way for users to report the issues they faced and
their experiences. We show, in Section 5, the shortened version of the User Experience
Questionnaire (UEQ) (Schrepp et al., 2017) we used to evaluate the UX of the application.
Finally, in Section 6, we provide the raw data of the study.

2. Method selection process

For this study, we analyzed the methods identified in the systematic mapping conducted by
Rivero and Conte (2017) as a starting point. They addressed a total of 227 publications. We
defined four exclusion criteria based on the sub-questions from Rivero and Conte (2017). We



excluded methods that: (i) EC1: does not obtain data directly from users (SQ2); (ii) EC2: cannot
be applied in controlled environments (SQ3); (iii) EC3: were not applied to evaluate mobile
applications (SQ4); and (iv) EC4: are not available for download /consultation (SQ8). The
mapping of the publications with each exclusion criteria is presented below.

Table 1. Mapping of each publication of the systematic mapping from Rivero and Conte (2017), and the

exclusion criteria.

o St | se2 |s03| s sQ5 SQ6_|SQ7| SO8 |exclusion
abclabclablabecd b cdlabclablab c|Critra
S001|X X X|X X XX X X XX X EC3,EC4
S002 X X X X X X XX X|EC3, EC4
S003| X XX X X X X XX X X EC3,EC4
S004 | X X X X X X XX EC3,EC4
S005 X|X X X X X X X X|EC2,EC4
S006 | X X X X X X XX EC3,EC4
S007 XX X X X X X X|EC3, EC4
S008 | X XX X[ X X X X XX EC3,EC4
S009|X X X|X X X X X X XX EC3,EC4
S010| X X X[ X X X XX EC2,EC3,EC4
S011 X X|X X X X XX X X|EC2,EC4
S012 XX X X X XX X|EC3,EC4
S013| X X X|X X X X X X XX X EC3,EC4
S014 X X|X X X X X X XX EC3,EC4
S015| X X X X X X X X|EC3, EC4
S016 X| X X X X X| X X|EC3, EC4
S017| X XX X X X X X XX X EC3,EC4
S018 | X X X X|X X X XX EC3,EC4
S019| X X X X X X X X X|EC3, EC4
S020| X XX X X X X X X X|EC2, EC3,EC4
S021 X X X X XX XX EC3,EC4
S022 | X XX X X X X X X X X|EC3, EC4
S023 | X X X X X X X X X|EC2,EC4
S024 | X X X| X X X XX EC2,EC3,EC4
S025| X X X X X X X X X X|EC3, EC4
S026 XX X X X XX X|EC3, EC4




o |sot | so2 |ses| sos SQ5 SQ6 |5Q7| SQ8 |exciusion
aboclabclablabcd|labecdlabc|lablab c|Critna
S027 X X X X X X XX EC3,EC4
S028 | X X| X X X X X X X|EC2, EC4
S029 | X XX X X X X X XX EC2,EC3,EC4
S030 X| X X X X X XX EC3,EC4
S031| X X X X X X XX EC3,EC4
S032 | X X X X X X XX EC3,EC4
S033| X X X X X X X XX EC3,EC4
S034 | X X X X X X XX EC3,EC4
S035| X XX X X X X X XX EC3,EC4
S036 X X XX X X X XX
S037| X X X X X X X XX EC3,EC4
S038 X X|X X X X X X X X EC3,EC4
S039| X X X X X X X X|EC3, EC4
S040| X X X|X X X X X X XX X|EC4
S041 | X X X X X X XX EC3,EC4
S042 | X X X X X X X X|EC3, EC4
S043 XX X X X X X X|EC3, EC4
S044 XX X X X X X X|EC3, EC4
S045 X X|X X X XX XX EC2,EC4
S046 XX X X X X X X EC3,EC4
S047| X X X X X X XX EC2, EC3, EC4
S048| X X X X X X X XX EC3,EC4
S049| X X[ X X X X X X EC1, EC3, EC4
S050 XX X X X X X|EC2,EC4
S051 | X XX X X X X X XX EC3,EC4
S052 X XX X X X X X XX EC3,EC4
S053| X X X[ X X X X|EC2, EC3,EC4
S054 X X X|X X[ X X X X XX EC2, EC3,EC4
S055| X X X|X X X X X XX X|EC3, EC4
S056 | X X X X X X X X|EC3, EC4
S057 XX X X X X XX EC2, EC3,EC4



o |sot | so2 |ses| sos SQ5 SQ6 |5Q7| SQ8 |exciusion
aboclabclablabcd|labecdlabc|lablab c|Critna

S058 | X XX X X X X X XX EC3,EC4
S059 | X X X X X X XX EC2, EC3,EC4
S060| X X X X X X X X|[EC2, EC3, EC4
S061 | X XX X X X X X XX EC3,EC4
S062 | X X X X X X XX

S063 | X X XX X X X X|EC2, EC3, EC4
S064 | X XX X X X X X X|EC3, EC4
S065 | X X X X X X X X|EC3, EC4
S066 | X X X X X X XX EC3,EC4
S067 | X X X X X X X X|EC3, EC4
S068 | X X X[ X XX XX EC2,EC3,EC4
S069 | X X XX X XX XX EC2,EC3,EC4
S070 XX X X X XX X|EC3, EC4
S071| X X X X X X XX EC3,EC4
S072 XX X X X X X X EC3,EC4
S073 X X|X X XX X X|X XX EC3,EC4
S074 X XX X X X X X X|EC3,EC4
S0751 X X X X X X X X EC3,EC4
S076 X X X X XX XX EC3,EC4
S077 | X X X X X X XX EC3,EC4
S078| X X XX X X X X XX EC3,EC4
S079| X X X X X X XX EC3,EC4
S080 | X X X X X X XX EC3,EC4
S081 XX X X X X X X|EC3, EC4
S082 | X X X X XX X X|EC3, EC4
S083 | X X X X X X XX EC3,EC4
S084 XX X XX X X XX EC3,EC4
S085| X XX X X X X X XX EC3,EC4
S086 | X X X|X X X X X X|EC1, EC3, EC4
S087|1X X X|X X X X X X X X|EC3, EC4
S088 | X X X XX X X X|EC3, EC4



o |sot | so2 |ses| sos SQ5 SQ6 |5Q7| SQ8 |exciusion
aboclabclablabcd|labecdlabc|lablab c|Critna
S089 | X X X X X X X X X|EC3, EC4
S090 | X X X X X X XX EC3,EC4
S091|X X X X X X X X EC3,EC4
S092 | X X X X X X X X X X|EC1, EC3, EC4
S093 | X X X X X X XX EC3,EC4
S094 | X X X X X X XX EC3,EC4
S095 XX X X X X XX EC2,EC3,EC4
S096 XX X X X X XX EC3,EC4
S097 X X X X X X XX EC2, EC3,EC4
S098 | X X X X X X XX EC2, EC3,EC4
S099 | X X X X X X XX EC3,EC4
S100 X X|X X X X X X X|[EC2, EC3, EC4
S101 XX X X X X X X EC3,EC4
S102 | X X X X X X XX
5103 X XX X X X XX XX EC2,EC3,EC4
S104 XX X X X X XX EC3,EC4
S105 X X X X XX XX EC3,EC4
S106 X[ X X X X X X X|EC3, EC4
S107 XX X X X X X X EC3,EC4
S108 XX X X X X X X EC3,EC4
S109| X X X X X X XX EC2, EC3, EC4
S110 XX X X X X XX EC3,EC4
S111| X X X X X X X X|EC2, EC4
S112 | X XX X X X X X X X|EC3, EC4
S113| X X X X X X X X X X|EC4
S114 | X X XX X X XX EC1, EC3,EC4
S115| X X X X X X XX EC3,EC4
S116| X X X X X X XX EC2, EC3,EC4
S117 XX X X X X XX EC3,EC4
S118| X X[ X X X X X XX EC1,EC4
S119| X X X X X X XX EC3,EC4



o |sot | so2 |ses| sos SQ5 SQ6 |5Q7| SQ8 |exciusion
aboclabclablabcd|labecdlabc|lablab c|Critna
S120| X X X|X X X X X X XX EC3,EC4
S121 XX X X X X X X|EC3, EC4
S122 | X X X X X X X X|EC3, EC4
S123| X X X X X X X X|EC3, EC4
S124| X X X X X X XX EC3,EC4
S125| X X X X X X XX EC3,EC4
S126 | X X X X X X XX EC3,EC4
S127| X X X X X X XX EC3,EC4
S128 | X X X X X X X X|EC3, EC4
S129| X XX X X X X XX EC3,EC4
S130| X X X X X X XX EC3,EC4
S131| X X X X X X X X XX EC3,EC4
S132| X XX X X X X X XX EC3,EC4
S133| X XX X X X X X XX EC3,EC4
S134 XX X X X X X X X X|EC3, EC4
S135 XX X X X X X X|EC3, EC4
S136 X X X X X X XX EC3,EC4
S137 XX X X X X XX EC2, EC3,EC4
S138| X X X X X X X XX EC3,EC4
S139| X X X X X X XX EC3,EC4
S140| X X X X X X XX EC3,EC4
S141 | X X X X X X XX EC3,EC4
S142 X| X X X X X X X|EC3, EC4
S143| X X X X X X X XX EC3,EC4
S144 XX X X X X X X EC3,EC4
S145| X X X X X X X X|EC3, EC4
S146 XX X X X X X X|EC3, EC4
S1471 X X X|X X X X X X XX EC3,EC4
S$148 XX X X X X XX EC3,EC4
S149 | X X X X X X XX EC3,EC4
S150 | X X X|X X X[ X XX EC1, EC3,EC4



o |sot | so2 |ses| sos SQ5 SQ6 |5Q7| SQ8 |exciusion
aboclabclablabcd|labecdlabc|lablab c|Critna

S151| X X X X X X XX EC3,EC4
S152 | X X X X X X X X|EC3, EC4
S153| X X X|X X X X X X XX X EC3,EC4
S154 | X X| X X X X XX XX X EC3,EC4
S155| X X X X X X XX EC3,EC4
S156 | X X X X X X X X|EC3, EC4
S157 | X X[ X X X X X X|EC1, EC3, EC4
S158 X X|X X X X X X X X|EC3, EC4
S159 XX X X X X XX EC3,EC4
S160| X X X|X X X X X X XX EC3,EC4
S161 X X X X X X X X|EC3, EC4
S162 | X X X| X XX XX EC2,EC3,EC4
5163 XX X X X X X X EC3,EC4
S164 XX X X X X X X|EC3, EC4
S165| X X X X X X XX EC3,EC4
S166 | X X X X X X XX EC3,EC4
S167 | X XX X X X X X XX X

S168| X X X X X X XX EC3,EC4
5169 | X X X X X XX EC3,EC4
S170 XX X X X X X X X|EC3, EC4
S171| X X X X X X X X|EC3, EC4
S172 | X X X X X X XX EC3,EC4
S173| X X X X X X X X|EC2, EC3,EC4
S1741 X X X|X X X X X X X X|EC3, EC4
S175 XX X X X X X X|EC3, EC4
S176 | X XX X[ X X X X X X|EC3, EC4
S177| X X X X X X XX EC2,EC4
S178 | X XX X X X X X X EC3,EC4
S179 X XX X X X X X X X EC3,EC4
5180 | X X X X X X XX EC2, EC3,EC4
S181 | X XX X X X X X X X|EC3, EC4




o |sot | so2 |ses| sos SQ5 SQ6 |5Q7| SQ8 |exciusion
aboclabclablabcd|labecdlabc|lablab c|Critna

S182 | X X X X XX X X|[EC2, EC3, EC4
S183 XX X X X X X X EC3,EC4
S184 XX X X X X XX EC2,EC4
S185| X X XX X X X XX EC3,EC4
5186 XX X X X X X X X|EC3, EC4
S187| X XX X X X X X XX X EC3,EC4
5188 XX X X X X XX EC2,EC4
S189 | X XX X X X X X X|EC4

S190 | X X X X X X XX EC3,EC4
S191| X X XX X XX XX EC1,EC4
S192|1 X X X|X X X X XX X X|EC3, EC4
S193 XX XX X X X X|EC2, EC3, EC4
S194| X X X X X XX X X|EC3, EC4
S195| X X X X X X XX EC3,EC4
S196 | X XX X X|X X X X X|EC3, EC4
S197 | X XX X X X X X X X EC3,EC4
S198| X X X|X X X X X X XX X EC3,EC4
S199| X X X X X X XX EC3,EC4
S200| X X X X X X X X|EC3,EC4
S201|X X X X X X X XX EC3,EC4
S202| X XX X X X X X X|EC2, EC3,EC4
S203| X X X X X X X XX EC3,EC4
S204 X X X X XX X X|EC3, EC4
S205 XX X X X X X X EC3,EC4
S206 | X X X X X X XX EC3,EC4
S207 XX X X X X X X|EC3, EC4
S208 | X X X X X X XX EC3,EC4
S209 | X XX X X X X X XX X|EC3, EC4
S210 XX X X X X X X|EC3, EC4
S211 X X X X XX X X|EC3, EC4
S212 | X X X X X X XX EC3,EC4
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o |sot | so2 |ses| sos SQ5 SQ6 |5Q7| SQ8 |exciusion
aboclabclablabcd|labecdlabc|lablab c|Critna

S213| X X X X X X X XX EC3,EC4
S214| X X X X X[ X XX EC2, EC3,EC4
S215| X X X X X X XX EC3,EC4
S216 | X X X X X X XX EC3,EC4
S217 XX X X X X X X X|EC3, EC4
S218 X| X X X X X X X|EC3, EC4
S219| X X XX X X X X|[EC2, EC3, EC4
S220 XX X X X X X X|EC3, EC4
S221 X X[X X X X X X XX

S222 XX X X X X X X|EC3, EC4
S223| X X X X X X X X|EC3, EC4
S224 X X X X XX X X|EC3, EC4
S225| X X X X X X XX EC3,EC4
S226 XX X X X X X X X|EC3, EC4
S227| X X X X X X XX EC3,EC4

From the 227 publications, 222 did not meet the criteria and were excluded, resulting in five
publications with nine unique methods, which we analyzed in detail. Table 2 presents each of
these methods and the reason for their exclusion. After analyzing the methods, we ended up
with AttrakDiff and User Experience Questionnaire (UEQ).

To decide which method to choose, we examined their feasibility and
comprehensiveness. A study from Marques et al. (2018) indicated that AttrakDiff uses technical
terms that are not easy to understand, which may lead participants to answer anyway and impact
the evaluation results. In turn, UEQ was perceived as very easy to use (Nakamura et al., 2017)
and is available in various languages while providing a tool to analyze the data from both short
and complete versions of the method. It also surpassed AttrakDiff in 2017 in the number of
studies employed (Diaz-Oreiro et al., 2019). Thus, we selected UEQ.

Table 2. Methods from the selected publications.

ID Method Name Reason for exclusion

S036 Four-Dimensional The paper only provides a generic framework based
Assessment System on the Analytic Hierarchy Process, which needs to be
Model adapted to the context of each application by a

domain expert.



S062

S062

S102
S102

S167

S167
S221

S221

Self-Assessment Manikin
(SAM)

System Usability Scale
(SUS)

AttrakDiff
NASA-TLX

Physiological Measures

UEQ
UX Interview

Observation

11

Participants frequently do not understand the meaning
of the pictographic representations from the method
(Betella & Verschure, 2016).

The method lays a greater emphasis on pragmatic
aspects, with limited evaluation of users’ emotions.

Although it assesses the level of frustration with a
product on one scale, the method's focus is on mental
effort.

Psychometric measures are not feasible due to the need
for specific equipment.

The authors formulated questions for a semi-
structured interview regarding the UX conveyed by a
mobile spiritual application. They stated, however,
that several times the answers from the participants
did not meet the goal of the study. As there are no
structured questions specific to assess the UX, we did
not consider this method in this study.

We already employed the Think-Aloud Protocol,
which is a method based on observation.
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3. UX-Tips Evaluation Method

Let's evaluate the User eXperience of the
app! To do so, you will use the UX-
Tips technique that is on the next page.

How to use the technique's items to
evaluate the User eXperience?

The items represent positive aspects that the evaluated
application should have. When the application does not have
a feature related to a given item, this should be indicated
as a negative aspect of the application. See the example

below:
J

Gem AST1 means: “The application features a nice and
beautiful interface design”.

But by using it, I am indicating that the application
interface is NOT nice, as the way the elements are
presented is disorganized, violating the AST1 item.

Note: If you think a problem may be related to more than
one technique item, please indicate the items in the Problem

lee. /
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AST1

The application features a nice and beautiful interface design.

AST?2

The color and contrast scheme shown is appropriate.

It is pleasant/I like to use the application.

EMT2

The application allows the user to feel happy using it.

The application arouses the interest in obtaining it.

EGT2

The application stimulates the desire to recommend it to others.

EGT3

The application stimulates the curiosity to know it more.

INO1 | The application has

innovative features (different ways to meet the user's need).

SOC1

The application lets you share information with others.

SOC2

The application allows being always updated (informed) about the contents it provides.

SOC3

The application is known and widely used by other people.




PSC1

The application has good battery management (i.e., it does not consume alot | () Yes
of battery). () No

PSC2

The application allows/enables the use of sensors to provide interaction in

: . . () Yes
different ways: through GPS (location), accelerometer (movement), gyroscope () No
(gestures) and voice recognition.

LUAL

The application interface is consistent (i.e., same interface items represent the same things).

LUA2

The application content (text, images, information, icons) are displayed in a visible and understandable
way.

LUA3

The app's features do what they seem to do.

LUA4

The application is easy enough to perform the activities without difficulties.

LUAS

The application visibly provides tips or guides on how to use it.

LUAG

The application does not require much mental effort to remember how to use it.

UTL1

The application assists in an important activity.




CTR1 | The application allows controlling the interaction the way the user wants.

The application provides information about the actions the user performs.

FCK2 | Information about user actions is objective and understandable.

EFF1 | The application processes the information quickly.

EFF2 | The application allows using shortcuts to perform some activities.

VLEL The application generates value (has benefits that make the user prefer this application over the
competitors).

VLE2 | The application has/represents values that are important to the user.

STF1 | The application meets user’s expectations.

STF2 | The application fulfills what it is expected to do.




4. Problem Reporting Form
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UX-Tips provides a form to report the problems that users encountered during the UX evaluation. In the first column, users enter the method

item code to which the problem is related. In the second column, the users describe the problems they have encountered.

Table for identified issues

Method
Item Code

Problem Description (Describe the problem you encountered)




5. UX Evaluation Questionnaire

In this study, we employed the shortened version of UEQ (Schrepp et al., 2017), added with the
valence dimension from SAM (Self-Assessment Manikin) (Bradley & Lang, 1994) for getting
participants’ overall satisfaction with the application they use. The questionnaire comprised
two parts. The first part (below) was filled only by the participants who had used similar
applications before. The second part (next page) was filled by all participants.

Name:

Do you use any application similar to the app you just used? Which one?

Please rate your experience with the APP YOU WROTE ABOVE:

clekar O O O O O O O confusing 1
inneficient © O O O O O O efficient 2
complicated O O O O O O O easy 3
obstructive O O O O O O O supportive 4
boring O O O O O O O exciting S
notinteresting O O O O O O O interesting 6
conventional O O O O O O O inventive 7
usual O O O O O O O leading edge 8

OVERALL SATISFACTION WITH THE APP YOU WROTE ABOVE:

S I S N e N o= M & N o« N - = R =
O O O O O O

O

B/




Now evaluate the experience you had using THE APP FROM THIS STUDY:

clear
inneficient
complicated
obstructive
boring

not interesting
conventional
usual

O O OO OO0 0O
O O OO OO0 OO0
O O OO OO0 OO0
O O OO OO0 0O
O O OO OO0 0 O0
O O OO OO0 0 O0
O O OO OO0 0 O0

confusing
efficient
easy
supportive
exciting
interesting
inventive
leading edge

OVERALL SATISFACTION WITH THE APP FROM THIS STUDY:

i k4 BA il T o= N o= R -

@) ©)

B

- A

O

o]}

O

@) @)

O

0 N o o b~ w N R
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6. Raw Data
We present the raw data of the UX evaluation from usability testing and inspection groups.
Already used | Used similar | Usage UEQ SAM
ID | Script| the app? apps? Frequency |1 2|3 |4|5|6]| 7] 8 |Satisfaction
Ul 2 No No None 213]3[3]1/2]2]2 2
U2 2 No No None -11212(-2]-1]0(-1]|2 -1
U3 2 No No None 2/0|-1]-1]-3]-3]-3|-2 1
U4 2 No No None 112]1]2(3[3]3|3 2
9] 1 No Yes None 2121111122 2
U6 1 No No None 213]2|3]0/2[3]3 2
U7 1 No Yes Low 11212113 ]1]3 2
us 1 No No None 21212]12]0[3]3]3 2
U9 2 No Yes Medium [-2]1]-2/0|-1|-1|0 -1 -1
ulo| 2 No No None 313]1]2]-3]0]3]1 1
uii| 1 No Yes None |-2]1|-1|1|1]|2]|2]|2 1
ul2| 1 No Yes None 211(0]-1]1]1/12]|2 0
Ul3| 2 No Yes Low 21210(-1]10(2]2]2 1
uig| 1 No Yes Medium [-3]0]-3|-3|-3|-2[2 |0 -2
Uuls| 2 No Yes Low 1(-1]-1/0|1]3|3]|3 1
uie| 1 No No Low 21213|3]3/3[3]3 3
uiz| 1 No No None 2|-1]0/0]1/2[3]3 2
ulg| 1 No No None 1/2(2]1]3]3|2]1 2
uig| 1 No Yes None [-1]2|2|2|0]|0]-2]|1 1
u20| 2 No Yes Low -1011-1{1]0(2]3|2 1
u21| 2 No Yes Medium |3/3/3]|3[3[3]2]2 3
uz2| 2 No No None 213]13[2]213]3]2 2
Table 3. Raw data from the participants who acted as users in usability testing.
Already used | Used similar | Usage UEQ SAM
ID | Script| the app? apps? Frequency |1 |2 3|4 |5|6|7]| 8| Satisfaction
11 2 No Yes None -311/-3]-3/-1]12|3|3 -1
12 1 No Yes None 112121212 (2(|2|2 1
13 1 Yes Yes Medium |[-2|-1|-2]|-1|-2/0 (3|3 -1
14 1 No No None -101]1]0]213(3]3 1
15 1 No Yes Medium |[-1|-1|-2]-1|1]1]1|-1 0
16 2 No Yes Low -1{0(-1]-1]0)1[2]2 0
17 2 No Yes Medium |[-2|-2|-1|-1|-3|-2|1|1 -1
18 1 No Yes None 0/-1/1]0]1]012|2 0
19 1 Yes Yes Low -3(-3]-2|-2]-1/0 (2|2 -2
110 2 Yes Yes Medium |-3|-1|-1|-1]|-3|-1[{1]0 -3
111 2 No Yes None 2|-2[-2]-1]-1]-1|11/0 -1

Table 4. Raw data from the participants from the inspection group.
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