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target audience was undergraduates and graduates in courses in the areas of Engineering,
Computing and Administration. The database was created through the application of an
online questionnaire, based on the Questionnaire for User Interaction Satisfaction — QUIS
version 7.0. The interviewees expressed their comfort and acceptability of such systems
through grades between 1 and 9 points. The evaluated items were: screen, terminology,
learning and system capabilities. A multivariate analysis of the data was applied to ob-
tain the results. The factor analysis and dimensionality reduction by principal component
matrix pointed out four new factors that explain 69.2% of the variance of the 21 featu-
res initially studied. Issues related to system error messages were the variables with the
highest correlation (0.884 and 0.889). The results of this research serve as a guide to new
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groups of respondents, understanding that factors may interfere or not in the final satis-
faction of the users of these platforms.
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According to the National Telecommunications Agency
(Anatel, 2016), the number of active cell lines in Brazil sur-
passed the 258.1 million mark in February 2016. Even with
a decrease in sales (Anatel, 2016), teledensity in the same
period presented an average of 125.6 appliances per 100
inhabitants.

A few years ago, mobile devices were used only for mak-
ing calls and sending text messages. Today, they have be-
come so powerful and complete that they approach person-
al computers.

In order to conquer and retain the users of these smart-
phones, the companies that develop the operating systems
seek to progressively improve technologies for the construc-
tion of such devices, as pointed out by Wasserman (2010)
and Choi et Lee (2012). Increasingly complex applications
were developed in this evolutionary process, while the num-
ber of mobile devices grew exponentially.

Several brands and models of smartphones are available
in the market. Thus, robust operating systems seek to meet
the overall expectations of its users and attract new ones.

In this context, research has been developed with the
purpose of improvements to the current software in search
of use satisfaction of its consumers (Parada et al., 2015).
Among these surveys, the satisfaction is one of the most in-
vestigated, as stated by Kronbauer et Santos (2013).

In addition, many studies related to the development,
evaluation and/or validation of mobile applications were
reported in the literature (Wasserman, 2010; Treeratanap-
on, 2012; Gresse Von Wangenheim et al., 2014; Moumane
et al., 2016 ) or to accept them (Silva et Dias, 2007, Franca
et al., 2016). However, there is a lack of studies that assess
users’ confidence about the operating systems themselves,
freeing up app evaluations.

One of the ways to measure users’ expectations is
through the application of questionnaires. This approach is
used to obtain data or information about characteristics, ac-
tions or opinions of a target population (Freitas et al., 2000,
Moumane et al., 2016) so that the researcher can obtain
quantitative descriptions of a pre-defined instrument used.
In addition, according to Kronbauer et Santos (2013), ques-
tionnaires have been widely used in articles aimed at inves-
tigating the use of mobile applications.

The Questionnaire for User Interface Satisfaction - QUIS,
the basis of this work, is commonly used to measure subjec-
tive user satisfaction regarding the usability of an interface
(Chin et al., 1988). Since its conception and validation, many

studies have been developed using or drawing on this tool.
This includes app evaluations for mobile devices from differ-
ent operating systems (Hussain et Kutar, 2012; Gresse Von
Wangenheim et al., 2014; Naeini et Mostowfi, 2015; Mou-
mane et al., 2016).

In order to keep the representative target population,
the participants were judged to be more similar among
themselves (Freitas et al., 2000). The group of interview-
ees was composed of people graduating or graduated in
the courses of Engineering, Computing or Administration.
It was believed that generalizing the search to a very di-
verse and heterogeneous audience, while also represent-
ing mobile users, could make the answers non-faithful to
the research, since different groups may have different ex-
pectations and this affects the use satisfaction. An example
was highlighted by Kronbauer et Santos (2013), who point-
ed out that the number of errors in the use of a given ap-
plication is differentiated depending on the socioeconomic
condition.

This work aims to study the comfort and acceptability cri-
teria of smartphone users with the Android, iOS and Win-
dows Phone operating systems. We opted for the choice of
these operating systems because they are the most widely
used and are currently known in the market (IDC, 2015).

This research becomes relevant for several aspects: filling
the gap regarding the evaluation of different and important
operating systems of mobile devices; being based on a valid
and recognized questionnaire for evaluation of interfaces;
and bringing contributions both in terms of management
and the scientific aspect, since it is possible to understand
the differences between the systems and the points that
most contrast these divergences. In addition, it indicates
to operating system developers which paths need more at-
tention, points out approaches that can guide students in
human-computer interaction (HCI) and devices. With these
results, one can indicate for the development of improve-
ments to the systems or the relation that the constructed
applications will have with such devices.

2. RELATED WORK

The number of smartphones in Brazil exceeds the num-
ber of inhabitants. This does not take into account that of
the more than 206 million inhabitants (IBGE, 2016), not
all have a mobile device. Thus, if the number of 125.6 cell
phones per 100 inhabitants (Anatel, 2016) represented only
the group that already owns handsets, this figure would be
even higher. There are two opportunities for the mobile te-
lephony sector: loyalty to current customers and the chance
to conquer new ones.



Growth in smartphone sales is slowing. Research con-
ducted by EMarketer (2016) pointed out that market dy-
namics will focus on replacing these current mobile devices
with devices with more technological resources.

Study conducted by Gartner (2012) indicated that the An-
droid and iOS operating systems appear at the top of market
presence. These systems were present in more than 80% of
the handsets sold in the world, with Android holding more
than 60% of the total. Both ranked first and second respec-
tively in market positions. Windows Mobile came in fifth,
preceded by Symbian, Research in Motion and Bada. How-
ever, the first and last were discontinued by its developers,
Nokia and Samsung. Research in Motion continues in the
market as BlackBerry.

Research conducted by IDC (2015) revealed that An-
droid, i0OS and Windows Phone keep their hegemony in
the market with 82.8, 13.9 and 2.6% of market share, re-
spectively. It is evident at this point that to continue this
supremacy, the -maintenance on the se platforms becomes
necessary. Therefore, studies focusing on the development
of the systems and the audience for which it is intended
are indispensable.

It is worth inferring, at this point, that Android is a sys-
tem for mobile devices developed by Google and based on
Linux. Although this system can be used by more than one
device manufacturer, the Samsung Company holds the larg-
est part and aims to remain in the lead with a focus on low
cost smartphones (IDC, 2015; Gartner, 2012). IOS, in turn, is
developed and distributed by Apple Inc., and it is dedicated
and homologated exclusively for products of this brand. As
for the Windows Phone, it is developed by Microsoft and
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in partnership with Nokia has become the main operating
system of the devices of this brand (IDC, 2015).

The different formats of interaction between user and
operating system allied to different use situations make
this evaluation essential and peculiar. In this scenario,
Usability Engineering gains noticeable prominence. It
describes verifiable and measurable usability criteria, as
well as specifying quantifiable parameters about the per-
formance of a product in relation to the measures adopt-
ed, such as usage satisfaction that includes the frequency
of user complaints and expressions (Nielsen, 1994; Abreu,
2005).

There are several research opportunities from this area
of knowledge. Table 1 presents a survey with works related
to the evaluation of interfaces and/or applications and the
evaluation methods used. Such research had as its main ob-
jective to measure the satisfaction of use in mobile devices
or elaboration of approaches for their evaluation.

It is possible to notice that the application of question-
naires is a commonly used technique in the literature. This
approach allows us to measure the users’ expectation (Freit-
as et al., 2000; Padilha, 2004; Moumane et al., 2016). Padil-
ha (2004) and Kronbauer et Santos (2013) indicated that
questionnaires have been widely used in research that in-
vestigate the use of mobile applications, being able to eval-
uate a qualitative and quantitative interface. For Freitas et
al. (2000), Abreu (2005) and Naeini et Mostowfi (2015), the
questionnaires are useful to collect subjective information,
interface quality and data about users’ profile and possible
problems.

Table 1. Researches that investigate mobile devices and evaluation methods

Author Research goal

Materials and methods

Chin et al. (1988) satisfaction at IHC

Development of QUIS as a tool to measure user

150 participants were used to validate the ques-
tionnaire

Harper et al. (1997)

Web-based QUIS 7.0 Validation and Reliability Study

QUIS 7.0 in web environment. 88 volunteers parti-
cipated to validate the questionnaire

Park et Chen (2007) smartphones adoption

Investigate the motivations of nurses and doctors for

TAM (Technology Acceptance Model) Questionnai-
re with 133 participants

Hussain et Kutar (2012) devices

Usability analysis of navigation maps on mobile

MGQM (Goal Question Metric model) to evaluate
the use of applications and questionnaires (similar
to QUIS) for subjective measures

Treeratanapon (2012)

Proposal of a framework as a usability measurement
tool for mobile applications

ISO 9241 Standard and TAM Questionnaire for
three user groups: novices, experienced and
specialists

Naeini et Mostowfi (2015)

Customer satisfaction evaluation of sales machines

QUIS Questionnaire with 34 users

Franga et al. (2016) educational institution

Acceptance of mobile applications by students in an

TAM (Technology Acceptance Model) Questionnai-
re with 251 students

Moumane et al. (2016)

Usability assessment of mobile applications

QUIS Questionnaire to measure satisfaction and
I1SO 9241 and ISO 25062 Norms with 32 users

Source: Authors
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The survey pointed to studies that used the QUIS as us-
ers’ subjective evaluation tool. This questionnaire is a reli-
able and appropriate tool for this purpose. Updates were
made to this questionnaire to adapt it to the new market
needs and to keep it updated (Harper et al., 1997; Naeini et
Mostowfi, 2015; Moumane et al., 2016).

Table 1 indicated a tendency for evaluative studies of ap-
plications in mobile devices and proposals for approaches to
evaluations of mobile applications. However, there is a lack
of studies on the satisfaction of using the operating systems
themselves, a fundamental basis of application support.

3. RESEARCH METHODOLOGY

3.1. Type of research

This research can be characterized as descriptive, of
quantitative approach (Freitas et al., 2000; Padilha, 2004,
Cervo, 2007; Corrar, 2007). Its applied research nature is
the generation of applied knowledge focused on specific
problems. The descriptive objective focuses on investigating
the factors that relate to satisfaction of use of smartphone
operating systems and to analyze the opinions of the users
obtained from the applied questionnaire based on the QUIS.
The approach allows quantifying and analyzing the level of
satisfaction of the interviewees, transforming a subjective
measure into a numerical one.

3.2. Method of data collection

The first step was to customize the questionnaire, based
on QUIS version 7.0, so that the questions of interest were
focused on the operating systems of smartphones. The QUIS
was developed at the University of Maryland’s Laboratory
for Automation Psychology and Decision Processes (LAPDP).
It is fundamentally used to measure subjective user satisfac-
tion regarding the usability of an interface. In addition, this
questionnaire presents known and quantifiable estimates of
reliability and validity (Chin et al., 1988; Harper et al., 1997;
Naeini et Mostowfi, 2015; Moumane et al., 2016).

The questionnaire that was sent to the candidates was
organized by sections. From the original, demographic ques-
tions and questions about the operating system used by the
candidates were included. It was not scope of this work to
formulate a new questionnaire or to make significant modi-
fications in the reference questionnaire.

The questionnaire applied in this paper can be subjec-
tively divided into two parts: general satisfaction with the
system and specific interface factors. The first part refers to

the general context of the interviewees, their experiences
with the system, experiences with similar devices and gen-
eral user reactions. This part refers to sections 1, 2 and 3 of
Table 2, respectively. The second was focused on the evalu-
ation of the operating system in the questions: screen, ter-
minology, learning and system capabilities. These are sec-
tions 4, 5, 6 and 7, respectively, of Table 2. A question from
section 12 of the questionnaire was added in section 7 of
the questionnaire applied, with the objective of evaluating
satisfaction with the installation of new software within
the platforms studied.

Table 2. QUIS factors considered in the questionnaire

S.ec- Factors Applied in
tion research

1 Experience with the system Yes

2 Previous experiences Yes

3 Overall reactions Yes

4 Screen Yes

5 Terminology and system information Yes

6 Learning Yes

7 System capabilities Yes

8 Technical manuals -

9 Online tutorials -

10 Multimedia -

11 Conference Call -

12 Software installation Yes

Source: Authors

Respondents expressed their opinions by specifying
their level of satisfaction with each of the evaluated crite-
ria. For this, the tool was based on a 9-point Likert scale,
ranging from 1 to 9, in each question of these sections.
All points were labeled with this numbering. The closer to
grade 1, the more dissatisfied the interviewee was. And
the closer to 9, the more satisfied. In addition, such as
the QUIS, it was sought to maintain neutrality in the ques-
tions to avoid acquiescent bias, presented by Presser et
Schuman (1981).

The second stage was the application of the question-
naire to a group of people and subsequent analysis of the
results. The application of questionnaires can be consid-
ered as a prospective technique (Padilha, 2004), which
involves the opinion of users and serves to evaluate the
interaction between them and the interface (Freitas et
al., 2000; Naeini et Mostowfi, 2015). According to Freitas
et al. (2000) and Padilha (2004), the questionnaire has a
great advantage as it is an instrument capable of being
applied to a large number of users at the same time.

In order to collect the data and to avoid bias in the an-
swers, it focused on a group formed by candidates gradu-
ating or graduated in courses in the areas of Engineering,



Computing or Administration. The higher courses that
comprise these formations are linked to technology and
management.

The goal was to search for answers only on the An-
droid, iOS and Windows Phone operating systems. For the
purpose of analysis, those who responded to the survey
and, in some of the criteria, showed themselves outside
this control group had their answers excluded. Candi-
dates who had very old versions of the operating systems
also had their notes disregarded. The systems considered
were: Android (version 4.0 or higher), iOS (7 or higher) or
Windows Phone (7 or higher).

The data collected were coded and loaded into the sta-
tistical software Statistical Package for the Social Sciences
(SPSS Statistics) version 24.0 Trial for Windows 10. Subse-
quently, the data were processed and the descriptive and
factor analysis were performed. The first part consisted of
understanding the profile of the interviewee and whether
the data obtained were in agreement with the proposal.
In addition, it was possible to capture and measure the
relationship between users and systems and other demo-
graphic data. The second part consisted of factor analysis
of the data. At this stage, the multivariate analysis tech-
nique was used to examine the relationships between the
features studied and the operating systems as a whole.
The objective was to treat the data and seek a form of re-
duction transformed so that the new variables explained
the data well and made the model more parsimonious
(Corrar, 2007; James et al., 2013).

For this study, a 95% confidence interval was adopted,
implying a significance level of a = 0.05 in order to extract
the maximum information from the data and to analyze
the behavior of the data in order to evaluate the influ-
ence, or not, of key factors and their interactions on the
value of the observed response variable.

4. RESULTS AND DISCUSSION

4.1. Reliability of the applied questionnaire

The questionnaire used in this study was adapted
from QUIS. This is a reliable tool validated by Chin et al.
(1988) and version 7.0 by Harper et al. (1997). Due to the
changes in the questionnaire applied, it was considered
important to measure its reliability as well. For this, the
Cronbach’s alpha coefficient was used. This parameter is
commonly used to measure the internal consistency of
the questionnaires, especially when the questionnaire or
survey questions use the Likert scale. Equation 1 is used
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to calculate this coefficient. The expected result will be a
value between 0 and 1. A score equal to or greater than
0.7 is considered acceptable (Park et Chen, 2007, Choi et
Lee, 2012, Naeini et Mostowfi, 2015, Franca et al., 2016).
The analysis provided an overall Cronbach’s alpha value
of 0.9448 (Table 3), confirming the reliability of the data
obtained in this research.

Vi
~ ) 1

where,

K = number of items;

¥Vi = sum of item variance;

Vt = total variance.

Table 3. Reliability statistics

Alfa Cronbach Item N
0.9448 21

Source: Authors

4.2. Demographic factors and overall system
satisfaction

The questionnaire was applied between October 2014
and December 2015. 306 valid answers were obtained. The
answers whose respondents had an operating system and/
or a different version of the systems surveyed were disre-
garded, as were the respondents who were not part of the
studied group.

Most of the answers came from the male audience, as
shown in Table 4. The age ranged from 18 to 73 years of age,
with mean and mode of 30 years. A total of 14% of courses
were answered in the Administration area, 45% in Comput-
ing and 41% in Engineering.

Android usage was the majority in the group of respon-
dents, with 70%, against 21% of iOS and 9% of Windows
Phone (WP). These results reflect the research of Gartner
(2012) and IDC (2015), whose research pointed to the pre-
dominance of these systems in the market. In addition, the
authors had pointed out that the former had a market share
much higher than the others.
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Table 4. Description of users interviewed

$0 N Gender Course Areas % Accumula-
M F Adm. Comp. Eng. ted
Android 213 152 61 28 104 81 70% 70%
ioS 64 43 21 12 20 32 21% 91%
WP 29 23 6 2 15 12 9% 100%
Source: Authors
About the experience with the system, 14% stated Table 5. KMO and Bartlett tests
that they used the system less than 6 months ago; 18%
between 6 months and one year; and 68% have used the Kaiser-Meyer-Olkin - Adequacy ,931
system for over one year. Regarding the average daily us- A_pprox. 4566,610
age time, 9% use the smartphone less than one hour per Bartlett’s Sphericity Chi-square
day; 36% use between 1 and 4 hours; and the others, gl 210
55%, reported spending more than 4 hours. The latter Sig. ,000

does not necessarily mean uninterrupted usage time.
In contrast, we can see an opportunity to study the fre-
quency of use of mobile devices, interaction with appli-
cations and, perhaps, ergonomics issues.

All participants reported having some familiarity with
other devices, software or computer systems. These
data are satisfactory for the research, since the research
group has experience with this type of interaction.

As for the overall reactions, all questions averaged
over 5 points. For the Terrible-Wonderful item, 86% of
the answers contained scores between 6 and 9, with
mode equal to 7, accounting for 42% of this total and
36% of all responses. For Frustrating-Satisfying, 80%
were between 6 and 9, mode equal to 8, representing
34% of this total and 27% of the overall total. For the Dif-
ficult-Easy question, 86% scored between 6 and 9, mode
equal to 8 representing 36% of this group and 31% of
the overall total. The fact that 86% consider the system
easy to use may be related to the use of other interfaces.
On the other hand, the evaluation of the Dull-Stimulating
item, 72% of the responses were between 6 and 9, with
mode 7 representing 36% of these responses and 26% of
all responses.

4.3. Factor analysis between groups of systems

The Kaiser-Meyer-Olkin (KMO) Measure of Sampling
Adequacy and Bartlett’s Test of Sphericity were used to
verify whether the original data were satisfactory for fac-
tor analysis. The results obtained for KMO higher than
0.5 and p-value lower than 0.05 in the Bartlett sphericity
test are favorable to the use of factor analysis in this re-
search (Corrar, 2007; Franga et al., 2016). These results
are presented in Table 5.

Source: Authors

The analysis of the measures of sampling adequacy (MSA)
was performed to verify the explanatory power of each fac-
tor in each of the model variables. Each variable is inserted in
the anti-image matrix and values above 0.5 represent good
factors (Corrar, 2007). The measures of sampling adequacy
obtained in this study were values between 0.819 and 0.962.

Hereafter, the commonality analysis of each variable was
calculated. It represents how much each extraction can be
explained along the factor analysis (Hair Jr. et al., 2005; Cor-
rar, 2007). The values whose explanatory power is greater
than 0.5 are considered valid. The closer to 1.0, the greater
the power of extracting information that the variable has of
the model; thus, the greater the percentage of explanation
of the variable in the factor analysis. In this work, TER521
reached the highest coefficient (0.883) and REC711 the low-
est (0.544). As all values were greater than 0.5, no variables
were excluded from the model.

The Principal Component Matrix (PCA) was used as a tech-
nique for the extraction of the factors and dimensionality
reduction of the model. The criterion considered was eigen-
value. This criterion is used to determine the number of fac-
tors that explain the greater variability of the model. Figure 1
shows the tradeoff between the eigenvalue and the number
of possible major components to be selected. We chose to
use the four components that most explain the model.

According to James et al. (2013), each principal compo-
nent (PC) is represented in the direction where the data
have the highest variance. The first line should minimize the
perpendicular distances (projections) between each obser-
vation and the line itself. The second must capture all the
information that the first PC has not captured, and so on. In
the end, there is the tradeoff between the number of the PC
to be used in the model and the total variance explained.
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Table 6. Total variance explained

Initial eigenvalue

Sums extracted from square loads

Sum of square loads

Factor Total Variance% CumL:Iatl- Total Variance% Cumulati- Total Variance% Cumulati-
ve% ve % ve %
1 10,517 50,082 50,082 10,517 50,082 50,082 5,767 27,463 27,463
2 1,610 7,666 57,748 1,610 7,666 57,748 3,555 16,926 44,389
3 1,292 6,151 63,899 1,292 6,151 63,899 2,905 13,833 58,222
4 1,113 5,300 69,199 1,113 5,300 69,199 2,305 10,977 69,199
Source: Authors
Scree plot Through the component analysis, it is noticed that Fac-
124 tor 1 was composed by the variables related to learning.
These variables reached a coefficient between 0.655 and
10 0.778. This section focuses on exploring new features and
how challenging it is for users. Factor 2 was composed
5 of the variables related to the screen and a terminology
H variable, TER511. In this case, this variable had a higher
g &1 correlation with the screen section than terminology. The
<

T 1 T T 1 T T T T T T T T T
8 9 10 11 12 13 14 15 16 17 18 19 20 21

Namero de componente

Figure 1. Principal Component Matrix

Source: Authors

The dimensionality reduction allowed reducing from 21
to 4 factors. These four factors account for 69.19% of the
variability of the model (Table 6). It is noted through the ta-
ble that only one factor is responsible for explaining 50% of
the model. This index, as explained by James et al. (2013),
suggests a linearity of data that is represented by this com-
ponent.

Then, through the rotated component matrix by the Vari-
max method with Kaiser Normalization, it was possible to
analyze the indicators within each of the factors extracted
by the PCA. Factor 1 was composed of the following vari-
ables: APR61, APR611, APR612, APR62, APR621, APR622,
APR63, APR64 and APR641. The Factor 2 by: TEL41, TEL42,
TEL421, TEL422 and TEL511. Factor 3 for variables: REC71,
REC711, REC73 and REC74. A variable, TER51, was excluded
from the model because it reached a coefficient lower than
0.5. Factor 4 collected variables TER52 and TER521. This re-
lationship of the factors and variables of the new model are
presented in Table 7.

coefficients reached values between 0.523 and 0.766.
This new generated factor aims to measure the order-
ing and layout of the screens that the operating systems
offer to the users. Factor 3 was composed of system re-
source variables. The coefficients reached between 0.617
and 0.780. This factor is related to the solutions that the
operating systems offer to users during the use. Factor
4 brought together two strongly correlated variables,
TER52 and TER521, both terminology, with coefficients of
0.884 and 0.889, respectively. These variables relate to
error messages. The high correlation between the vari-
ables indicates that users’ experience with these two
characteristics is very similar.

With the four new factors obtained by the dimensionality
reduction, we tried to validate again the internal consistency
of the data of each factor. For this, the Cronbach alpha coef-
ficient presented in subsection 5.1 was used. The values ob-
tained: Factor 1: 0.9411, Factor 2: 0.8840, Factor 3: 0.7851
and Factor 4: 0.9124. The result indicates the reliability of
the new factors found after the data treatment.

The factor analysis of this work allowed us to understand
which criteria have a greater influence on the satisfaction of
using mobile devices. The dimensionality reduction of the
data using PCA pointed out four new factors that explain
much of the data obtained, making the model more parsi-
monious. With four dimensions, the new model becomes
less complex to be analyzed.



Electronic Journal of Management & System
Volume 12, Number 1, 2018, pp. 97-106
DOI: 10.20985/1980-5160.2018.v13n1.1269

Lo

Table 7. Component Matrix

Description of the worst-note variables and criteria

Component

Factor 1 Factor 2 Factor 3 Factor 4

TEL41: Screen layouts are useful (never-ever)

745

TEL42: Sequence of screens is (confusing-clear)

.753

TEL421: Next screen in a sequence (unpredictable-predictable)

.766

TEL422: Returning to the previous screen (impossible-easy)

.697

TER51: System keeps you informed about what you are doing (never-ever)

TER511: Performing an operation leads to a predictable result (never-ever)

523

TER52: Error messages are (unhelpful-helpful)

.884

TER521: Error messages clarify the problem (never-ever) .889

APR61: Learning to operate the system (difficult-easy) 771

APR611: Advanced resource learning (difficult-easy) 736

APR612: Time to learn to use the system (slow-fast) .778

APR62: Exploring new features by trial and error (discouraging-encouraging) .655

APR621: Exploring device features is a (risky-safe) task 723

APR622: Discovering new features (difficult-easy) 776

APR63: Remembering names and use of commands (difficult-easy) 737

APR64: The tasks can be performed in a simple and direct manner (never-ever) .699

APR641: Steps to complete a task follow a logical sequence (never-ever) .693

REC71: Availability of data backup (never-ever)

.672

REC711: Operating system update availability (never-ever) 617

REC73: Customization of items (difficult-easy)

.780

REC74: Download progress info (never-ever)

.658

Source: Authors

5. CONCLUSION

This research focused on the evaluation and identification
of factors that positively or negatively affect the satisfaction
of using mobile devices. The objects of study were the An-
droid, i0OS and Windows Phone operating systems. These
systems were chosen because they are the best known and
used in the market, according to IDC research (2015). The
target public interviewed was undergraduates and gradu-
ates in courses in the areas of Engineering, Computing and
Administration. This public was chosen because it has candi-
dates with similar reasoning and abilities. The tool used was
a questionnaire based on QUIS. The questionnaire applied
proved to be reliable and allowed evaluations regarding the
factors of use of the operating systems.

The questionnaire was applied online and a total of 306
valid answers were obtained. Of these, 69% came from
users of the Android system, 21% from iOS and 10% from
Windows Phone. These data indicate agreement with the re-
search of IDC (2015) and Gartner (2012) that pointed to the
hegemony of these systems in the market, being Android
with the largest market share, higher than the sum of the
two others.

The initial model had 21 features. These were grouped
among the screen categories, terminology, learning and sys-

tem features. The fact of analyzing many factors and more
of an operating system indicated the need for multivariate
analysis of data. At this point, the factor analysis and the
search for dimensionality reduction of the model were tests
used.

The principal component matrix allowed reducing from
21 to 4 factors. These new factors account for most of the
data variance and have satisfactory coefficients. Factor 1
was composed of the variables related to learning with the
operating system. Factor 2 brought together the variables
related to the screen and a terminology variable, because
it has greater power of association. Factor 3 was composed
of the questions related to the resources that the operat-
ing system offers to users. Factor 4 collected two questions
about error messages that showed a strong correlation be-
tween them. This point indicates that, in addition to the
strong association between variables, these issues should
be a point of attention. This is justified by the fact that only
two variables correspond to a new factor.

The study was limited to investigating the satisfaction of
using mobile device operating systems for a specific group
while the software is present in almost all of the devices
used. The main challenges of this research were: to reach a
significant number of respondents who could participate in
the research, to narrow the questionnaire in such a way that



it focused on the evaluation of the operating system, rather
than to induce the candidates about the use of applications.

The results of this work open up possibilities for further
research. It is hoped that the analysis developed will support
evaluations of interfaces and mobile applications. In addi-
tion, it serves as a guide for developers of operating systems
and academic community interested in IHC. It is possible to
extend this research to new groups of interviewees and to
analyze possible differences between them. New research
suggestions become interesting from this work: proposals
for effective error messages within the universe of smart-
phones and evaluations of new operating systems are some
of them. In addition, it is possible to expand the control
group and confront factors that may or may not interfere
with the satisfaction of users of these platforms.
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