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Objective: To measure the perception of privacy and data
security and reliability in m-banking.

Design/methodology/approach: A set of 26 items was
developedandappliedtoasample of 292 Brazilian m-banking Rafael Tezza
users. Data were analyzed using the multidimensional item PhD
response theory and the Compensatory gradual response Universidade do Estado de Santa Catarina — Brazil
model. This model allows us to analyze whether there
are compensatory aspects between elements of different
dimensions of a multidimensional construct, as is the
case of perceived quality. This is a quantitative and cross-
cutting study of individual users in the Brazilian context. Submitted in: 05/30/2024
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have a high degree of perceived reliability when using
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perception of privacy/security of personal information is
still low, indicating that it needs to be treated as a priority
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RESUMO

Objetivo: Mensurar a percepcao de privacidade/
seguranca dos dados pessoais e a confiabilidade
no uso do m-banking.

Design / metodologia / abordagem: Foi de-
senvolvido um conjunto de 26 itens e aplicado
a uma amostra de 292 usuarios brasileiros de
m-banking. Os dados foram analisados por meio
da Teoria da Resposta ao Item Multidimensional,
utilizando o modelo compensatério de Resposta
Gradual. Esse modelo permite analisar a existén-
cia, ou nao, de aspectos compensatorios entre
elementos de diferentes dimensdes de um cons-
tructo multidimensional, como é o caso da qua-
lidade percebida. Trata-se de um estudo quan-
titativo e transversal no contexto brasileiro e de
usuarios pessoa fisica.

Resultados: Como resultado, identificou-se que
os usuarios de m-banking possuem um elevado
grau de percepgao de confiabilidade no uso do
aplicativo bancario. Questdes voltadas ao uso,
como servi¢o fornecido de maneira rapida/ime-
diata, informacdes prestadas sem erros e entrega
das funcionalidades prometidas pelos aplicati-
vos, mostram que a capacidade dos aplicativos
de executar o servico de maneira confiavel e sa-
tisfatéria € percebida pelos usuarios. Contudo, o
grau de percepcao de privacidade/seguranca das
informagdes pessoais ainda € baixo, indicando
que precisam ser tratadas como prioridade pelas
institui¢des financeiras.

Originalidade / valor: O artigo apresenta a
aplicacdo de uma técnica estatistica que vem
ganhando espaco nas publicacdes em diversas
areas, mas ainda pouco explorada na area de ad-
ministracao — Teoria da Resposta ao Item Multidi-
mensional. No artigo apresentamos a potenciali-
dade desta técnica para analise de tracos latentes
multidimensionais, como é o caso da qualidade
percebida no contexto de m-banking.

Palavras-chave: M-banking. Percepcao. Privaci-
dade. Confiabilidade.

RESUMEN

Objetivo: Medir la percepcion de privacidad/
seguridad de los datos personales y |la
confiabilidad en el uso de la banca movil.

DOI: https://doi.org/10.14210/alcance.v31n2(mai/ago).52-66 A

Disefio/metodologia/enfoque: Se desarrolld
y aplicd un conjunto de 26 items a una muestra
de 292 Usuarios brasilefios de banca movil. Los
datos fueron analizados utilizando la Teoria de
Respuesta al item Multidimensional, utilizando
el modelo compensatorio de Respuesta Gradual.
Este modelo nos permite analizar la existencia, o
no, de aspectos compensatorios entre elementos
de diferentes dimensiones de un constructo
multidimensional, como es el caso de la calidad
percibida. Se trata de un estudio cuantitativo y
transversal en el contexto brasilefio y de usuarios
individuales.

Recomendaciones: Como resultado, se identifico
que los usuarios de banca movil tienen un alto
grado de confiabilidad percibida al utilizar la
aplicacion bancaria. Las cuestiones orientadas
al uso, como el servicio proporcionado rapida/
inmediatamente, la informacién proporcionada
sin errores y la entrega de las funcionalidades
prometidas por las aplicaciones, muestran
que los usuarios perciben la capacidad de las
aplicaciones para realizar el servicio de manera
confiable y satisfactoria. Sin embargo, el grado
de percepcién de privacidad/seguridad de la
informacién personal sigue siendo bajo, lo que
indica que las instituciones financieras deben
tratarla como una prioridad.

Originalidad / valor: El articulo presenta la
aplicacién de una técnica estadistica que ha ido
ganando terreno en publicaciones de diversas
areas, pero aun es poco explorada en el area de
la administracion — Teoria de Respuesta al item
Multidimensional. En el articulo presentamos el
potencial de esta técnica para analizar rasgos
latentes multidimensionales, como es el caso de
la calidad percibida en el contexto de la banca
movil.

Palabras clave: Banca movil.
Privacidad. Fiabilidad.

Percepcion.

INTRODUCTION

The methods of service provision have
evolved due to advancements in information and
communication technology and the proliferation
of mobile internet. Consequently, organizations
have adopted various innovative channels to rea-
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ch their consumers (Jebarajakirthy & Shankar,
2021). High investments in information technolo-
gy have enabled banking institutions to adapt to
this new reality, remain competitive, and address
challenges posed by new technology companies
entering the market to maximize service offerin-
gs. These companies, referred to as “financial te-
chnology” or fintechs, represent a combination
of financial services and information technology
(Cantu & Ulloa, 2020).

Measures taken to combat the COVID-19
pandemic led to the temporary closure of many
financial establishments, rendering it impossible
to provide banking services at physical branches.
As a result, digital channels became more pre-
valent. According to a survey conducted by the
Brazilian Federation of Banks (Febraban, 2023),
nearly 8 out of 10 banking transactions are now
carried out using banking apps or online pla-
tforms. Information technology has facilitated
digital services, enabling financial institutions to
reach locations that were previously difficult to
access, thereby expanding their customer base
and providing individuals with easier access to
banking services. The adoption of mobile banking
(m-banking) has significantly impacted the volu-
me of banking transactions in Brazil. In 2014, mo-
bile banking accounted for 10% of transactions,
representing BRL 4.7 billion. By 2022, this share
had risen to 66%, meaning that more than half of
all banking transactions in the country are now
conducted via m-banking (Febraban, 2023).

As the customer base grows, so does the
need to meet customer expectations by ensuring
quality service amid rapid transformations. In
2020, banking institutions allocated more than
BRL 25 million to technology investments (Fe-
braban, 2020). A significant portion of this in-
vestment has been directed toward analytics and
big data, reflecting the strategic importance of
data and the implications of Brazil's General Data
Protection Law (LGPD), which came into effect in
September 2020. This regulation emphasizes the
need for heightened attention to user data pri-
vacy and security. In this context, understanding
aspects related to quality, privacy, reliability, and
perceived security is essential for financial insti-
tutions to deliver quality services from the custo-
mer's perspective.
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The user's perception of the quality of
m-banking applications is a latent variable — di-
fficult to measure directly — but can be assessed
through customer surveys using item response
theory (IRT). IRT is capable of measuring latent
traits through a set of items and creating a com-
parative scale.

Although m-banking is an increasingly
important platform for delivering banking servi-
ces, this topic still needs to be better explored
(Shankar, Datta, & Jebarajakirthy, 2019). Few
studies have investigated service quality within
this context, and none have developed a specific
scale to measure dimensions such as reliability,
privacy, and security (Arcand, Promtep, Brum, &
Rajaobelina, 2017; Jun & Palacius, 2016).

This gap in the literature regarding the
measurement of m-banking service quality is also
highlighted by Shankar et al. (2019), who note
that the development of a scale in this area is
still in its early stages. The authors emphasize the
importance of further investigation into the spe-
cificities of mobile technologies. Thus, this study
aims to measure aspects of privacy and reliabi-
lity in m-banking using IRT. An instrument was
developed and administered to a sample of 292
Brazilian m-banking users.

This article is structured into five sec-
tions. Following this introduction, the literature
review explores perceived quality in the context
of m-banking and the foundations of IRT. The
methodological procedures are then described,
followed by the presentation of empirical results.
Finally, the article concludes with a discussion of
the findings.

THEORETICAL BACKGROUND

Advances in information technology and
internet infrastructure have provided electronic
channels and platforms to deliver services effec-
tively and efficiently (Shankar et al., 2019). E-ser-
vice, which involves offering services through the
internet, leverages information and communica-
tion technologies to facilitate transactions across
various domains.
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The quality of e-service differs from the
quality perceived in physical environments due
to specific factors such as system availability,
ubiquity, and interactivity, which may vary de-
pending on the context. In the financial sector,
mobile technology has enabled banks to offer
more convenient, accessible, interactive, and hi-
gh-value services without restrictions in terms of
time or location. In today’'s competitive financial
landscape, banks must prioritize excellent custo-
mer service and tailor solutions to meet the needs
of both existing and potential clients (Legass &
Durmus, 2024). M-banking has emerged as one
of the most promising services, characterized by
high ubiquity and independence from physical
locations (Arcand et al,, 2017; Koenig-Lewis, Pal-
mer, & Moll, 2010).

Givenits specificcharacteristics, m-banking
enables banking institutions to reduce transac-
tion costs (Legass & Durmus, 2024) while expan-
ding their customer base. This dynamic reinforces
the importance of understanding how customers
perceive the quality of the services provided. Ac-
cording to Parasuraman, Zeithaml, and Malhotra
(2005), organizations must proactively unders-
tand customer demands to ensure satisfaction.

Lin (2013) defines banking service quality
as an overall judgment of the quality and exce-
llence of the content delivered in the m-banking
context. However, there is no consensus on the
quality dimensions specific to mobile banking,
with variations across studies.

Shankar et al. (2019) examined the measu-
rement of m-banking service quality using three
generic scales (SERVQUAL, SERVPERF, and E-S-
-QUAL) to determine which is most suitable for
this context. The SERVPERF and SERVQUAL ins-
truments included tangibility, reliability, prompt-
ness, security, and empathy, while E-S-QUAL
focused on efficiency, system availability, com-
pliance, and privacy. None of these scales were
deemed fully adequate for capturing the specifi-
cities of m-banking. Issues such as mobility and
the risk of financial loss heighten concerns about
privacy and security, as remote connectivity and
potential device loss or theft increase percei-
ved risks in m-banking (Hanafizadeh, Behboudi,
Koshksaray, & Tabar, 2014; Arcand et al., 2017).
However, reliability, security, empathy, efficien-
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cy, compliance, and privacy are crucial dimen-
sions for explaining service quality in m-banking
(Shankar et al., 2019). Information privacy is rela-
ted to the permissions granted to mobile appli-
cations to access data on devices, such as loca-
tion, messages, files, and usage data (Albashrawi
& Motiwalla, 2019). According to Kar (2021, p.
1348), “Such privacy concerns could be related to
access and use of sensitive personal information
within or outside the boundary of the firm for
unintended usage.”

Shankar et al. (2020) found that previously
studied quality dimensions overlooked the uni-
que mobile context of financial transactions and
the distinct characteristics of these services, whi-
ch are not appropriate for assessing m-banking
service quality. The authors adopted qualitative
methods, including interviews, focus groups, cri-
tical incident techniques, and netnography, to
assess key dimensions of these services' quality
perception. They identified security/privacy, user
support, interactivity, efficiency, and content as
most relevant for evaluating quality perceptions
in m-banking.

Although m-banking studies have explo-
red a variety of quality dimensions, some of them
are frequently highlighted as critical, such as pri-
vacy and security (Sagib & Zapan, 2014; Nisha,
2016; Stefani, Azevedo, & Duduchi, 2019; Arcand
et al, 2017; Shankar et al., 2019). This research
aligns with studies that emphasize these dimen-
sions (Parasuraman et al., 2005; Sagib & Zapan,
2014; Nisha, 2016; Stefani, Azevedo, & Duduchi,
2019; Arcand et al., 2017; Shankar et al., 2019).

Security and privacy are particularly crucial
in online and mobile financial services (Arcand et
al., 2017; Shankar et al., 2019; Legass & Durmus,
2024). The aspect of mobility increases security/
privacy risks due to remote connectivity and the
potential loss or theft of devices (Hanafizadeh et
al., 2014; Arcand et al., 2017).

Transaction security is also considered
a significant antecedent of satisfaction in onli-
ne/electronic environments (Szymanski & Hise,
2000), especially in financial services (Liao &
Cheung, 2008). Sagib and Zapan (2014) defi-
ne security and privacy as the degree to which
m-banking services are secure and protect cus-
tomer information. For Parasuraman et al. (2005)
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and Huang, Lin, and Fan (2015), these dimensions
reflect the degree to which customers believe that
applications are protected against intrusions and
safeguard personal information. This study defi-
nes the security/privacy construct as the degree
to which m-banking applications are secure for
financial transactions and protect users’ perso-
nal information without sharing it. This definition
builds on studies by Parasuraman et al. (2005),
Sagib and Zapan (2014), and Huang et al. (2015).

For this research, the reliability dimension
refers to the m-banking application’s ability to
accurately and timely perform the services it was
designed to deliver. Sagib and Zapan (2014) view
reliability as the likelihood of services delivering
the expected results appropriately and consis-
tently. Similarly, Huang et al. (2015) highlight the
importance of reliable and accurate service deli-
very. Wolfinbarger and Gilly (2003) identify relia-
bility as the most significant predictor of custo-
mer satisfaction and service quality, as well as a
key driver of repurchase intentions. Thus, the se-
curity/privacy and reliability dimensions form the
foundation of this study, as illustrated in Table 1.

Table 1

Quality dimensions analyzed and definitions

Quality dimensions Definitions

The extent to which the
m-banking application is secure
for conducting financial transac-
tions while safeguarding users’

personal information.

Privacy/security

The capability of the m-banking
application to reliably perform
services and fulfill promised
functions within the expected
timeframe.

Reliability

Source: Elaborated by the authors based on Pa-
rasuraman et al. (2005), Sagib and Zapan (2014),
and Huang et al. (2015).

Item Response Theory

The characteristics of individuals that can-
not be observed directly but must be inferred
through secondary variables related to them are
known as latent traits (Andrade, Tavares, & Valle,
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2000). Examples of latent traits include proficien-
cy in a given field, attitudes, perceived risk, and
quality, among others.

Item response theory (IRT) introduces a
new approach to studying psychometric varia-
bles. It allows for comparisons between popula-
tions subjected to tests with some common items
or even between individuals within the same po-
pulation who have taken different tests (Andra-
de, Tavares, & Valle, 2000). This comparison is
possible because one of the main features of IRT
is its focus on analyzing each item individually,
ensuring that the response to a specific item is
independent of responses to other items (Recka-
se, 2009). Consequently, conclusions are drawn
based on each item’s characteristics rather than
exclusively on the overall test or research instru-
ment (Araujo, Andrade, & Bortolotti, 2009).

IRT is a set of mathematical models desig-
ned to measure latent traits using a set of items,
thereby creating a scale that compares the res-
pondent’s latent trait level with the difficulty of
an item (Hambleton, 2000; Embretson & Reise,
2000). The relationship between the probability
of an individual providing a particular response
to an item as a function of the item’s parameters,
along with the respondent’s ability is expressed
in a dynamic where the higher the ability, the
greater the likelihood of correctly answering the
item (Andrade et al., 2000). The proficiency of in-
dividuals and the difficulty parameters of items
are estimated on a standardized latent trait scale
with a mean of zero and a standard deviation of
1. Higher scores on this scale indicate a greater
degree of the measured latent trait, while lower
scores signify a lesser degree (Ayala, 2009). The-
refore, the latent trait scale measures an indivi-
dual’s proficiency, with the score achieved repre-
senting their level in the studied latent trait.

Using IRT requires defining the appro-
priate model, which involves considering three
factors: the nature of the items (dichotomous or
non-dichotomous), the number of latent traits
being measured, and the number of populations
involved (single or multiple) (Andrade, Tavares, &
Valle, 2000). Costa (2011) notes that IRT has been
recognized as the most robust theory for achie-
ving reliable measurement results.
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As a statistical framework, IRT encompas-
ses models with varying specificities and appli-
cations. For instance, one-dimensional models,
suitable for data explained by a single dimension,
become inadequate for data requiring a mul-
tidimensional structure (involving two or more
dimensions). In such cases, models from multi-
dimensional item response theory (MIRT) are ne-
cessary.

MULTIDIMENSIONAL
THEORY MODELS

MIRT can be considered a special case of
multivariate statistical analysis, particularly fac-
tor analysis, or an extension of one-dimensional
IRT, depending on the study’s objectives and the
data final structure (Reckase, 2009). According to
Reckase (1997), the primary distinction between
factor analysis and IRT lies in their interpreta-
tion. Exploratory factor analysis has traditionally
been employed to identify the smallest possible
number of hypothetical variables or factors that
explain the relationships among many empirical
variables. Essentially, exploratory factor analysis
is a data reduction technique (Reckase, 1997),
whereas IRT focuses on the interaction between
respondents and items.

ITEM RESPONSE

MIRT consists of various models, and the
choice of a specific model depends on the natu-
re of the latent dimensions, the items, and their
associations within the test. In addition to these
factors, it is crucial to understand the multidimen-
sional structures involved in a test. This includes
the relationships between latent dimensions and
items (multidimensionality among items and wi-
thin each item) and the relationship between la-
tent dimensions and respondents’ abilities, which
can involve compensatory or non-compensatory
interactions.

A key aspect of MIRT is understanding the
interaction between latent dimensions and res-
pondents’ abilities, specifically the compensa-
tory or non-compensatory nature of these inte-
ractions. These models are defined by how the
coordinates of the latent trait vector interact with
item characteristics to determine the probability
of a given response to the item (Reckase, 2009;
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Tezza, Bornia, & Spenassatto, 2016). A model is
classified as compensatory when “the probabili-
ty of correctly answering an item is maintained
or increases, even if one skill is low, as long as
another skill compensates with a higher value”
(Zaffalon et al., 2020, p. 782). In other words, a
lower value in one dimension is offset by a higher
value in another, hence the term compensatory.
Conversely, a non-compensatory model does not
allow a high level of ability in one dimension to
compensate for a low level in another (Nojosa,
2002).

Reckase (2009) describes the compensa-
tory model as an extension of the two-parameter
logistic model (M2PL), represented by Equation
1

Enikﬂ_;l'k+di

P(u; = 116;) = T——mzreran (1)

Where u; is the response to item i;

aik is the vector of the discrimination
parameter of item i in dimension k;

Ojk is the vector of the latent trait of
individual j in dimension k;

di is a scalar of the difficulty parameter of
item i.

The exponent e of Equation 1 is described
by Equation 2.

@y 6;y + @ By T+ @y, 6,y Td; ()

The exponent in Equation 1 is a linear
function comprising elements of 6 and parameter
d as the intercept and the elements of vector a as
the discrimination parameters. This linear function
defines a straight line in k-dimensional space,
producing equiprobability lines with infinite
linear combinations that yield the same exponent,
thereby resulting in the same probability of
success. These diverse combinations give the
model its compensatory property.

Foreachiteminthe model, adiscrimination
parameter (a) and a skill parameter (0) are
estimated for each dimension. However, only one
difficulty parameter is estimated, encompassing
all dimensions. These parameters generate
vectors to be analyzed. A noteworthy aspect is
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that the multidimensional space can undergo
rotations to align the 6 axis with points of greater
significance in the space. These rotations may or
may not preserve the initial covariance structure
of the 8 dimensions. The model can be rotated
orthogonally or obliquely, aiming to achieve the
best statistical fit with the theoretical framework.

The vector aik defines the discrimination
parameters of the model, with its elements
corresponding to the slope of the item response
surface in the direction of the respective 6
axis (Reckase, 2009). This set of vectors can
be represented by a general vector, which is
the sum of all individual vectors, referred to as
the multidimensional discrimination of item i
(MDISC). Equation 3 expresses this parameter
(Reckase, 1985).

!I m
A; |Z Qg
dk=1 3)

The d; parameter of the model refers to
the item’s difficulty. The interpretation of this
parameter d is not the same as the b parameter
of one-dimensional models (Reckase, 2009). To
facilitate interpretation, it is possible to transform
d into a function of b, as represented by Equation
4.

—d,
E.

i g ™ 3
V2 Qg

(4)

The B, measure, represented by Equation
4, indicates an item'’s difficulty (MDIFF) and cor-
responds to the vector's location in space. A po-
sitive B; value reflects more difficult items, while a
negative B;value denotes easier items. The item’s
difficulty level is determined by the distance from
the origin to the point of the steepest slope of
the vector A..

The angular direction of each item relative
to the k-dimensional axis illustrates the multidi-
mensional location of the item in the plane and
is expressed in Equation 5 (Reckase, 1986). The
angle formed by the line connecting the origin of
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the space to the point of the steepest slope with
the k-axis is represented as aik.

v =1 @ik (5)

Most polytomous multidimensional mo-
dels are based on the compensatory model. Given
the construct examined in this research (quality
in the use of m-banking from the perspective of
privacy and reliability) and the categorization of
the polytomous responses from the data collec-
tion instrument, this research applied Samejima'’s
(1974) multidimensional graded response model.
This model is specifically designed for items with
polytomous responses and accounts for the pos-
sibility of multidimensionality among them.

METHOD

This research is an exploratory and des-
criptive study employing the survey method.
The target population consisted of Brazilian in-
dividuals who use m-banking applications, regar-
dless of whether they hold accounts with traditio-
nal banks or fintechs.

A sample of 292 respondents was analy-
zed, with data collected during the first semester
of 2021. The total sample was randomly split into
two groups for analysis: exploratory factor analy-
sis (EFA) and confirmatory factor analysis (CFA).
For the EFA, the polychoric correlation matrix was
adopted to account for the nature of the data,
and the analysis was performed using the psy-
ch package in the R statistical software (R Core
Team, 2023). The CFA employed the MLR (maxi-
mum likelihood with robust standard errors) es-
timation method to address data non-normality,
and the analysis was conducted with the R lavaan
package. The item response theory (IRT) analysis
used the R mirt package.

The data collection instrument was struc-
tured based on the frameworks provided by
Shankar et al. (2019), Sagib, Stefani, Azevedo,
and Duduchi (2019), Arcand et al. (2016), Huang
et al. (2015), Chen (2012), and Lin (2012), alon-
gside the conceptual model outlined in Table 1.
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Respondents evaluated statements related to the
quality dimensions “privacy/security” and “re-
liability” using a Likert scale ranging from “1 — |
completely disagree” to “5 — | completely agree.”
The instrument included items on banking habits.
The survey was distributed electronically through
social media, with additional dissemination faci-
litated by university departments offering under-
graduate and graduate programs across various
fields in different Brazilian states, which shared

the survey with their students.

RESULTS AND DISCUSSIONS

The sample comprised 292 respondents,
of whom 55% were female and 45% were male.
Additionally, 71.6% of the participants were be-
tween 21 and 40 years old.

An interesting aspect of the sample rela-
tes to the smartphone operating systems used
by the respondents. Given the study’s focus on
information systems, differences in usability and
security features across operating systems could
influence users’ perceptions of system characte-
ristics. Among the respondents, 65.7% used An-
droid devices, while 34% used iOS. Notably, 0.3%
of participants did not know which operating sys-
tem they used.

EXPLORATORY FACTOR ANALYSIS

Before conducting the IRT analysis, Explo-
ratory Factor Analysis (EFA) was performed on
the 26 items of the research instrument. Based
on the analysis of factor loadings and commu-
nalities, two items were excluded. The remaining
items are grouped into two distinct dimensions:
the first, labeled “privacy and data security,” and
the second comprising items representing “relia-
bility.” Table 2 displays the rotated component
matrix.
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Table 2

Factor loadings of items

Factor Factor

Items 1 2 Commonality

1 - M-banking applications protect my 077 067
banking transactions ! !
2 - M-banking applications protect my perso-
nal information (document numbers, telepho- 0,64 0,46
ne, address)

3 - M-banking applications do not share my
personal information (document numbers, te-

lephone, address) with other companies and/ 059 036
or applications
4 - M-banking applications protect my bank 0,72 0,60

card information (credit/debit)

5 - When | use m-banking, the privacy of my
personal information is guaranteed by my cell 0,42 0,23
phone’s operating system (Android/iOS)

6 - The privacy of my personal information is
guaranteed by the bank itself when | use the 0,72 0,57
m-banking application

7 - | believe that the m-banking application
provides sufficient security for my personal

and confidential information to carry out 0.86 077
banking transactions

8 - | have complete trust in the m-banking 0,90 0,85
application provided by my bank

9 - | feel safe when carrying out transactions 0,77 0,74

through the m-banking application

10 - | feel safe when providing confidential in-
formation (such as passwords) when using the 0,73 0,67
m-banking application

11 - In general, | feel safe when using the
m-banking application

12 - | feel comfortable when making transac-
tions via m-banking applications

0,83 0,82
0,76 0,76
13 - If m-banking applications promise to

complete a transaction within a certain period 0,64 0,56

of time, they deliver on their promise

14 - When problems arise during a transac-
tion, m-banking applications provide adequa-

te information to resolve the issue without the 061 0.39
need to go to the branch

15 - M-banking applications are reliable 0,79 0,84
16 - M-banking applications should provide 0,57 053

their services quickly/immediately

17 - 1 usually do not have problems using the
m-banking application, as it always completes 0,61 0,54
the transactions performed

18 - | believe that m-banking applications
execute transactions within a period of time 0,80 0,76
that | consider adequate

19 - | think that m-banking applications pre-
sent error-free banking information (e.g. ba- 0,53 0,45
lances/statements)

20 - M-banking apps are honest about their

interest rate offers for loans, credit cards, etc 0,60 047
21 - If my transaction is not completed, my

m-banking app provides quick answers to the 0,75 0,58
problem

22 - If an error occurs in a transaction, | can

resolve it quickly through the m-banking app 0,75 0,57
itself

23 - | feel comfortable using the m-banking

app because it provides the services exactly 0,80 0,83
as promised

24 - When | make a transaction through the 072 079

m-banking app, it happens quickly

59

Revista Alcance (online), Itajai, v.31, n. 2, p. 52-66, mai./ago. 2024


https://periodicos.univali.br/index.php/ra/issue/archive

DISPONIVEL EM: PERIODICOS.UNIVALI.BR

The KMO measure of sampling adequacy
exceeded the recommended threshold of 0.70,
achieving a value of 0.92. Regarding the factors
identified, the first group of items (1 to 12 and
item 15) forms a dimension labeled “Privacy and
Data Security.” This characteristic is considered
highly relevant for online and mobile financial
institutions (Arcand et al., 2017; Shankar et al.,
2019; Celik & Ozkdse, 2023). According to Para-
suraman et al. (2005) and Huang (2015), securi-
ty and privacy refer to the degree to which in-
dividuals believe the application is safeguarded
against breaches and that their personal informa-
tion is secure. Item 15 exhibited a stronger loa-
ding on the dimension “privacy and data securi-
ty," although it was initially expected to belong to
the dimension “reliability.” Upon further analysis,
it became evident that the item addresses trust in
m-banking, a complex construct that significantly
influences users’ perceived risk when using the
application (Koenig-Lewis, Palmer, & Moll, 2010;
Chen, 2013). The respondents were likely to as-
sociate the notions of reliability and privacy and
data security, which led the item to be conside-
red in the “privacy and data security” dimension.
Consequently, this item was classified under this
category. The items 13, 14, and 16 to 24 were
classified in the category “reliability.” In the on-
line banking context, reliability is a critical attri-
bute that has been extensively studied by various
authors (TsaiTai, Lin & Lin, 2018; Zoghlami, Yahia
& Berraies, 2018; Shankar et al., 2019; Sharma &
Sharma, 2019; Shankar et al., 2020).

CONFIRMATORY FACTOR ANALYSIS

A confirmatory factor analysis was perfor-
med after defining the items that best related to
each factor. The construct perceived quality in
using m-banking was formed by two dimensions:
“privacy” and “reliability,” measured by 24 items,
all of which were submitted to the CFA, obtaining
the results shown in Table 3.
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Table 3
Fit indices

Summary of indices in the CFA

RMSEA 0,08
CFI 0,91

0.94 and 0.88
respectively

Cronbach’s alpha of
factors1 and 2

A structure can only be validated if it is re-
liable and the set of indicators produces interpre-
table, adequate, and accurate measures for the
constructs in a structural model (Cronbach, 1957;
Malhotra, 2012). Achieving a Cronbach’s Alpha
above 0.7 for the factors ensures the reliability
criterion of the model.

The final model comprised 22 items: 12
items for the “privacy” dimension and 10 for the
“reliability” dimension. These two dimensions to-
gether explain 62% of the model’s total varian-
ce. Based on these findings, a multidimensional
model was adopted to develop the Privacy and
Perceived Reliability Scale for m-banking applica-
tions using IRT.

TEORIA. DA RESPOSTA AO
MULTIDIMENSIONAL

ITEM

A construcdao do modelo do traco latente
iniciou-se com a estimacao dos parametros dos
itens pelo modelo de resposta gradual utilizando
o pacote mirt do software R. Os valores dos para-
metros de discriminacao (a) para cada dimensao,
a discriminacao multidimensional (MDISC) de
cada item e também os parametros de dificulda-
de multidimensional (MDIFF) sdao apresentados
na tabela 3:
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Table 4

Estimation of discrimination and multidimensio-
nal difficulty parameters.

MDISC MDIFF MDIFF MDIFF MDIFF
Item al a2

(A) (B1) (B2) (B3) (B4)
01 211 1,24 2,45 NA -2,29 -1,03 0,68
02 147 0,81 1,68 -2,60 -1,22 -0,15 1,37
03 124 057 1,36 -2,17 -0,71 0,44 1,71
04 1,71 1,08 2,02 -2,71 -1,87 -0,70 0,54
05 060 0,73 0,95 -2,91 -1,24 0,53 2,24
06 166 1,05 1,96 NA -1,57 -0,50 0,79
07 2,76 1,17 3,00 -2,30 -1,46 -0,70 0,60
08 2,74 1,63 3,19 -2,39 -1,54 -0,72 0,73
09 356 222 4,20 NA -1,80 -1,31 0,10
10 2,34 1,48 2,77 -2,35 -1,44 -0,71 0,54
11 391 231 4,54 NA -1,95 -1,08 0,24
12 2,71 1,83 3,27 -3,21 -2,04 -1,27 -0,18
13 026 1,81 1,83 NA -2,60 -1,49 -0,24
14 -042 184 1,89 -1,91 -1,09 -0,16 1,06
15 239 2,16 3,22 NA -2,08 -0,95 0,54
16 069 1,28 1,45 NA -4,33 -2,57 -1,02
17 047 1,72 1,78 NA -2,43 -1,67 -0,04
18 0,01 2,68 2,68 NA -1,98 -1,49 -0,27
19 048 1,68 1,74 -2,87 -2,37 -1,45 -0,21
20 0,01 1,50 1,50 -2,31 -1,19 0,08 1,16
21 -096 2,85 3,01 -1,60 -1,05 -0,21 0,68
22 -093 265 2,81 -1,34 -0,91 -0,02 0,92
23 028 2,87 2,88 NA -1,85 -0,94 0,34
24 0,56 3,02 3,07 NA -2,55 -1,47 -0,19

Analyzing the values of the discrimination
parameters for each item, it is evident that, in the
compensatory IRT analysis, the loadings within
each dimension align with the findings of the
confirmatory analysis, indicating the dimension
that provides the most information. Generally, the
two dimensions share loadings (secondary loa-
dings) across most items. However, the primary
loading for each item can be clearly identified,
demonstrating its specific alignment with one di-
mension. Unlike factor analysis, shared loadings
across multiple dimensions in IRT analysis do not
pose a problem. Instead, this sharing reflects the
compensatory nature of the model.

To exemplify and facilitate the understan-
ding of the analysis of the item parameters, Fi-
gure 1 presents the surfaces of the characteristic
curves of two items, with the highest and lowest
values found in the estimated model, from diffe-
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rent angles to facilitate the interpretation. Figure
1 shows the response surfaces for the item and
not just the characteristic curves as in the one-di-
mensional models, which makes the interpreta-
tion more complex. The images show the axes 01
(privacy) and 02 (reliability) and the probability
of response of the individuals (vertical axis). Note
that Figures 1a and 1b represent the same item
11, and Figures 1c and 1d represent item 5. Two
angles of each item are presented to improve the
interpretation.

Figure 1

Examples of high (item 11) and low (item 05) dis-
crimination parameters

(a) (b)

Item 11 Item 11

8

(@) (d)

Item 05 em ud

J—no ’ 0

Figure 2 illustrates the distinction be-
tween highly discriminative (steep) curves and
less discriminative (flatter) curves. Unlike in one-
-dimensional models, where characteristic cur-
ves are more straightforward to interpret, mul-
tidimensional models are more complex due to
the inclusion of multiple dimensions (in this case,
two). Generally, approximated curves indicate
that small increases in ability result in substantial
increases in the probability of selecting the cor-
rect response (high discrimination). Conversely,
widely spaced curves suggest that significant
increases in ability are required to achieve small
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increases in the probability of a proper response
(low discrimination).

Item 11 exhibited the highest value of the
MDISC discrimination parameter (4.54) among all
items in the model, signifying that it is highly dis-
criminative. The steep and distinct curves for Item
11, as shown in Figures 2a and 2b, make it ef-
fective at differentiating individuals with varying
levels of latent traits. These curves show that the
response categories in the middle range (3 and
4) have the highest probabilities of a positive res-
ponse, contributing significant information in this
region of the graph. The abrupt changes in pro-
babilities further emphasize the high discrimina-
tion power of this item.

On the other hand, Item 5 demonstrated
the lowest discriminatory power (MDISC = 0.95),
indicating that it is less effective at distinguishing
respondents. This is evident in the flatter cur-
ves shown in Figures 2c and 2d, which represent
lower response probabilities and less information
in the central region of the graph.

Figure 2 also provides an alternative angle
to view the characteristic curves of Items 5 and
11, offering insight into the dimensions most clo-
sely associated with each item. The orientation of
the curves reveals that Item 11 is predominantly
aligned with Dimension 1 (privacy), as its curves
are oriented toward the 81 axis. Meanwhile, Item
5, which had a high secondary loading as pre-
viously discussed, conveys information from both
dimensions, with its curves spanning both the 61
and 062 axes.

Figure 2
Characteristic curve of items 11 and 05 demons-
trating in which dimension they are most charac-
teristic.

(a) (b)

Item 11 Item 05

62
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Figure 3 shows the equiprobability graph
of the item's last response category ("l complete-
ly agree”). The darker line represents the 0.5 pro-
bability of an individual agreeing with the item.

Figure 3
Equiprobability lines for the last response cate-
gory (I completely agree) of item 5

When analyzing the probability of a res-
ponse in the final category (I totally agree”), it
becomes evident that respondents positioned
above the bold line are more likely to respond
positively to this item. Specifically, they are more
inclined to fully agree with the statement: "When
using m-banking, the privacy of my personal in-
formation is guaranteed by the operating system
(Android/iOS) on my cell phone.” This observa-
tion aligns with the MDIFF parameter value for
the item’'s last category (2.24), indicating that
individuals must possess a very high ability (i.e.,
a strong perception of privacy and reliability)
to agree with this statement. Notably, this item
exhibits the lowest MDISC parameter in the en-
tire model. Consequently, its equiprobability cur-
ves or contour lines are more spaced apart. The
flatter curves of the item’s CCl, as shown in Fi-
gures 1c and 1d, reveal limited discrimination in
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distinguishing respondents. Moreover, Figure 3
demonstrates that the item primarily loads onto
the reliability dimension (62), though it also sha-
res a significant load with the privacy dimension
(01). This dual loading suggests that the item
captures elements of both privacy and reliability
in its theoretical foundation, a topic elaborated
on later in the analysis.

Figure 3's equiprobability lines illustrate
the compensatory nature of the model. The red
line highlights this property by showing that a
low skill level on the 81 axis (privacy dimension)
can be offset by a high skill level on the 62 axis
(reliability dimension). For this specific item, lower
perception of privacy and limited knowledge of
information security issues are compensated by
a greater perception of reliability in m-banking.
Thus, a higher reliability perception balances out
a weaker privacy perception. Any point on the
bold equiprobability line (P = 0.5) corresponds
to the same response probability, illustrating this
compensatory relationship.

This  multidimensional, compensatory
approach enriches the literature by addressing
a gap in measuring privacy and reliability in
m-banking through a more robust statistical te-
chnique. Other studies, such as those by Almaiah
et al. (2023) and Apaua and Lallie (2022), employ
structural equation modeling to assess percep-
tions of reliability and privacy. Similarly, Cavus
et al. (2022) use neural networks to analyze re-
lationships between perception and attractive-
ness. However, these methodologies primarily
focus on exploring the relationships between
constructs rather than delving into the constructs
themselves. The approach presented in this study
advances the field by developing a standardized
metric for effectively measuring the privacy and
reliability constructs and their multidimensional
interactions. This contributes to the work of Sou-
za and Tezza (2021), who applied IRT to measu-
re perceived risk and performance in Brazilian
m-banking consumers, though their study adop-
ted a unidimensional model.
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CONCLUSIONS

The rapidly evolving competitive landsca-
pe and an ever-growing customer base are dri-
ving financial institutions to enhance their service
channels to improve perceptions of service qua-
lity. This study aimed to contribute to the field
by developing an instrument to measure the per-
ceived quality construct, focusing on data priva-
cy and reliability in m-banking applications. The
objective was to understand how users perceive
quality when interacting with these applications.
A review of the concept of quality, complemen-
ted by a literature review on m-banking, revealed
that “privacy and data security” and “reliability”
are critical attributes in this context. Based on
these attributes, a set of 26 items was developed
to assess the dimensions of privacy and reliability
in m-banking. To analyze the data and refine the
scale, item response theory (IRT) was employed,
as it facilitates a deeper understanding of the
characteristics under investigation. Before esti-
mating the IRT model, exploratory and confirma-
tory factor analyses were conducted to identify
the multidimensionality of the construct.

This research offers significant contribu-
tions to both academia and the market. Acade-
mically, it introduces a model not yet extensively
replicated in the literature, providing new insigh-
ts into the perceived quality of m-banking servi-
ces. The study also advances the systematization
of research in this area, offering a robust theo-
retical framework. From a practical perspective,
the findings highlight key elements of user per-
ception regarding reliability and privacy/security
in m-banking applications. For instance, concer-
ns about sharing personal information with third
parties and the security provided by mobile ope-
rating systems raise questions for users about
protecting their personal data.

To ensure transparency, the study acknow-
ledges certain limitations while offering directions
for future research. The analysis was confined to
privacy and reliability, which are quality dimen-
sions but not the entirety of the multidimensio-
nal concept of quality. Future research should ex-
pand the scope to include all quality dimensions
in mobile device usage, enabling a more com-
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prehensive understanding of overall quality per-
ception. Additionally, exploring m-banking usage
in the financial routines of legal entities represen-
ts a promising avenue for further study.
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