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ABSTRACT

The adoption and use of mobile technologies has transcended exponentially around the world in recent
years, therefore, the great challenge for public organizations is to successfully implement technological
initiatives that fall within the framework of digital government. In that sense, the objective of this
research is to develop a mobile application on the Android platform to improve access to information
for users of municipalities in Cafiete. The development methodology used was Mobile-D based on
exploration, initialization, production, stabilization and testing of the product; it also favored agile
and timely development and ensured the quality and usability of the mobile application. The results
indicated that after the development of the software and the analysis of the variables, the pretest had
an average of 8.75 points while the posttest result was 14.27, with a significant difference of 9.05
points, concluding that the access to information in relation to consultations of procedures, driver’s
licenses and events carried out by the municipalities was satisfactorily improved. This contributes to
provide general access to information as a fundamental support to restore societies with inclusive and

resilient knowledge, capable of achieving sustainable development.
© 2023 The Author(s). Published by Elsevier B.V. This is an open access article under the CC BY license
(http://creativecommons.org/licenses/by/4.0/).
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1. Motivation and significance

implementation, it is necessary to take into account the operating
system, the users, the information to be entered and the future

Currently, mobile applications have replaced television as the
main form of communication in society, ranking first in terms of
versatility and effectiveness when it comes to obtaining reliable
information at any time of the day or night and keeping users up
to date on any subject that is available [1]. Any type of mobile
application is developed and executed within an ecosystem, and
for this reason, according to [2], in order to achieve a successful
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distribution channels. According to [3], Android is a “software
stack” or software platform because it is made up of the operating
system, where all the functions are developed, the middleware,
which enables network connectivity, and the APIs, which make
up all the programs that a phone is capable of running. It is also
a completely free platform, based on Linux, which allows the
development of Java-based applications and the modification of
existing applications. The introduction of the Android platform
has had a significant impact on the development of mobile appli-
cations, leading to widespread acceptance on the global market,
where stakeholders are becoming increasingly demanding. [4].
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According to [5], the right of access to public information
creates a limited right, the exercise of which depends on a per-
formance other than, in this case, the performance of the State.
Freedom of expression and the right to information are con-
sidered “rights of defence” and the right of access to public
information would be a “right of provision”. It should also be
emphasized that any citizen can exercise his or her right of
access to public information by accessing the institutional portal
or by making a formal request to the government body. On
the other hand, [6] state that governments are improving their
infrastructures to adapt to current technologies, improving the
quality-of-service delivery and access to information under the
category of digital government. Digital government is emerging
to strengthen trust based on a state that is increasingly digital
and closer, creating new tools that facilitate citizen interaction
with the public administration through a series of updated dig-
ital channels such as websites, mobile applications, consultation
software, among others.

Software development, and more specifically mobile applica-
tion development, is one of the most in-demand areas today and
brings with it several development methodologies. For mobile
applications, there are development methods based on require-
ments: waterfall model, rapid application development or agile
development, such as Mobile-D [7]. The main characteristic of
mobile application development is its short duration, depending
on the customer’s requirements, due to the fact that there is
already a demanding competition in the sector; for this reason,
agile development allows the delivery of products and services
in intervals with rapid response to changes and improves the
customer experience. Each of these mobile applications needs
to be deployed on a specific operating system. Among the most
popular mobile operating systems are Android, iOS and the out-
dated Windows Phone, as well as Firefox OS or BlackBerry OS,
which are no longer very popular in the market [8]. Android is
one of the most widely used mobile operating systems in the
world and is found on the vast majority of technological devices
such as tablets, smartphones and televisions. Mobile applications
on Android are distributed to mobile devices through the Google
Play Store (formerly Android Marketplace), but it also supports
the installation of applications through a USB connection, APKs
and from an SD card [4].

On the other hand, the Organization of American States (OAS)
[9] refers to access to information as a fundamental and essential
right of citizens. In addition, it attempts to examine more closely
the role that communication plays in the processes of citizen par-
ticipation and transparency, as well as the relationship between
these processes and the reduction of corruption, starting from the
premise that greater transparency leads to less corruption [10]. It
is necessary to mention that nowadays, in order for information
to reach citizens in a timely manner, it must be integrated with
technological devices that facilitate this activity, since we are in
a society where people tend to be more demanding and seek
effectiveness and efficiency in finding information.

In addition, [11] presented the eleventh edition of the “E-
Government Survey”, a report on the progress of digital govern-
ment worldwide. In the Americas, the ranking of a total of 13
countries is led by the United States, in first place with 94% OSI
(online services index) and the only member of the VH (very high)
group; Uruguay, in second place with 84% OSI; and Canada, in
third place with 84% OSI. Peru is in 11th place with 75% OS],
but with a very low TII (technological infrastructure index), so
it is recommended that our country implement technological
digitization plans to belong to the high group of the Electronic
Government Index (IGDE).

In Latin America, government institutions are seeking to
strengthen their mechanisms for access to information through
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the development of mobile applications, although in several coun-
tries digital government plans are still in the integration and
interaction phase. As a result, few municipalities in the continent
are working on new means of digital inclusion, which leads
to planning problems and a lack of coordination on innovation
issues [12]. In Peru, the Presidency of the Council of Ministers
(PCM), through the Secretariat of Digital Government (SEGDI),
approved the [13], whose main objective is to establish the nec-
essary guidelines to implement the use of digital technologies in
all the processes that make up the public sector; also, through its
interoperability program, it seeks to manage citizen data, making
it accessible at any time and available from any digital medium.

Digital access to information is certainly different from tradi-
tional access, and local governments need to keep up. Moreover,
the use of ICT in the government sector is becoming indispens-
able; it is seen as a key to modernization and also generates value
for the citizen by providing access to information from different
channels through the process of digitization and distribution of
information. While it is true that local authorities in the cap-
ital are already digitizing their services, several provinces and
districts in the country are still in their infancy.

According to the “Report on Advances in Digital Government
and Digital Transformation” published by the (Presidency of the
Council of Ministers, 2022), the gob.pe platform has more than
3000 million visits at a general level and more than 8750 citizen-
oriented services. On the other hand, considering that, according
to the National Register of Municipalities - RENAMU - published
by the (National Institute of Statistics and Informatics - INEI,
2020), there are a total of 1874 municipalities, of which, accord-
ing to [14], only 32% of the provincial municipalities (64 out of
196) show progress in migrating to the gob.pe platform. Simi-
larly, only 11% of the municipalities have prepared and approved
their digital government plan. On the other hand, the report also
showed that the municipalities in Cafiete have not yet prepared
or approved their digital government plan, projects or initiatives.

This problem arises due to the lack of budget, trained per-
sonnel or human capital for the development of these mobile
platforms that allow citizens to access public information such
as basic services, procedures, licenses, events, among others. Also,
citizens as end users are very critical when it comes to evaluating
the usability of these digital systems, therefore mobile systems
or applications should be governed by standards or guidelines
that help to evaluate their quality through factors and metrics as
proposed by [15].

In the province of Cafiete, the municipalities are in the process
of adapting to digital government and still do not have a mo-
bile application for consultation of procedures, events or driving
licenses, detailing relevant information, in this sense, the munic-
ipality should act as a catalyst to improve the way of relating
to citizens to ensure secure and efficient access to information.
For citizens, the process is not only the delivery of documents,
it starts from the moment they are informed and ends when
their need is solved. Therefore, after the enactment of [13], the
Secretariat of Digital Government seeks to implement new digital
channels such as mobile applications that favor the relationship
with citizens. Consequently, this study seeks to implement a mo-
bile application on the Android platform for access to information
in the users of the municipalities that make up the province of
Cafiete. Finally, the research contributes to the digitization of the
consultation of the services of the entity through the use of a
mobile application, generating public value for the citizen, since
it is essential to present universal access to information as a
fundamental pillar to rebuild resilient and inclusive knowledge
societies, capable of achieving sustainable development.

While it is true that there are several applications with similar
purposes in other regions, it is important to note that the applica-
tion described in this article has been developed specifically for



Rodrigo Castilla, Alex Pacheco and Jorge Franco

Table 1

Comparison between agile and traditional methodology

Source: Adapted from [16].
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Criteria Agile Methodology Traditional Methodology

Predictive. This method plans the entire project over a long . . . . . .

length of time or by monitoring the project’s progress. As it ~ Adaptive. His approach is primarily for embracing

outlines all of the system’s functions, each team member’s developmental shifts. The agile methodology permits changes
Approach responsibilities, the project’s cost, and its timeline, this plan ~ at every step of development because it thinks that changing

Documentation/Balancing
Flexibility and Planning

serves as the framework for the system’s building. This entire
project was predicted based on previous, successful projects,

but this plan occasionally makes false assumptions about the
future.

The greatest key for development in this methodology is
documentation. It implies that appropriate documentation
should contain all of the data needed for coding, as well as

requirements or anything else is the best way to create a
product that will satisfy customers.

Although planning is the most crucial element, it is not the
best strategy to plan the entire undertaking at once. Being
prepared for a brief period of time is a good strategy or
preparing in a way that will allow you to quickly change your

customer requirements, system requirements, and other

information.

decisions or reverse your decisions depending on the situation
because there are many factors that change during
development.

Instead of focusing on any particular process, this methodology
views the organization’s workforce as the most important

There is a specific procedure for carrying out every task in the component of growth. The workforce consists of talented and

system, but it is unclear who will use it since anyone can do
so. The responsibilities of managers, developers, analysts,

Orientation

highly skilled supervisors, developers, designers, and testers
who are dedicated to the company. It claims that if a person

testers, etc. are described in this process, but it is unclear how possesses these traits, they will be able to rapidly adapt to

to carry out these tasks.

and implement any development process for any project.
Utilizing multiple processes within the company is beneficial.

the region in question, taking into account its particular needs
and requirements. In addition, the application complies with
local laws and regulations and the structure of the local govern-
ment. These aspects are important to ensure the effectiveness and
relevance of the application in the local context.

It is important to highlight that this tool is innovative in the
local context and represents an important solution to improve
citizens’ access to public information. Specifically, the application
allows municipal users to easily access relevant information such
as procedures, licenses, events, among others. In addition, its
development shows how technology can be used to improve
public services and encourage citizen participation. This may
be relevant for other municipalities and public authorities that
wish to implement digital solutions to improve the management
of and access to public information. Therefore, it represents an
innovation in the local context and has a significant impact on
access to public information, and its development can contribute
to the advancement of the implementation of digital solutions in
the public sector.

2. Software description

On the other hand, during the software development process,
companies need to consider different approaches. For example, an
agile model will only be considered over a traditional one if the
project involves dynamic requirements, responsible developers
and customers who are willing to get involved. In this way,
an agile methodology will always provide an adaptive speed,
adapting to the needs and requirements of the customer and
involving a process of self-adaptation. Under this premise, Table 1
shows a comparison between the agile and traditional method-
ologies, based on five factors: size, product, dynamics, number of
employees and organizational culture.

There are currently a number of methodologies that facilitate
large-scale software development by allowing the generation of
functional modules thanks to small iterations and their exclusive
relationship with the customer, such as RUP, SCRUM, Mobile-D
or XP.

According to [17], Mobile-D is based on the development
of successive phases, evolving from simpler to more complex
systems. In addition, it uses the spiral development model as a
basis and incorporates usability evaluation processes, prioritizing

user participation in all design lifecycle processes. It is based
on development practices derived from eXtreme Programming
(XP), enjoys the scalability derived from the Cristal methodology,
and takes into account the life cycle according to the Rational
Unified Process (RUP) methodology. This methodology was first
proposed by Pekka Abrahamson and VTT Electronics in 2006 [17]
and comprises five phases, shown in Fig. 1, each of which has a
set of associated tasks, stages and practices.

2.1. Software architecture

For the development of the mobile application, the client-
server architecture was taken into account. This architectural
style is the best known and is composed of two essential com-
ponents: the client and the server. The server provides a series
of data or resources that are consumed by the client. In this case,
all the people who have installed the mobile application make
massive queries to access their information. As shown in Fig. 2
the mobile application with internet access will connect to the
physical servers of the entity through a web service (uses proto-
cols and standards to establish connections between applications)
and these will consult the database, returning the values that will
be displayed in a view in the app.

As shown in Fig. 3, the logical structure of the database to be
developed is determined and in this fundamental way determines
how to store, organize, and manipulate the data.

The mobile application connects directly to a municipality’s
servers via APIs to retrieve information on the status of proce-
dures performed by users or data contained in driving licenses,
and to display them in views. Regarding the consultation of
municipal events, a web system has been developed to allow area
managers to create, edit or delete events, so that these events are
automatically displayed in the mobile application, as shown in
Fig. 4.

In order to choose the methodology to be used for this re-
search, evaluation criteria were taken into account, including:
fulfillment of the objective, integration, testing and adaptations.
According to the evaluation and the analysis of each method-
ology, it was concluded that the Mobile-D methodology is the
optimal one for the mobile application development process.
The following is a description of each stage of the development
process.
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Explore Initialize Productionize Stabilize System test & fix
Stakeholder Project set-up Planning day Planning day System test
establishment
Scope Planning day in Working day Working day Planning day
definition 0 iteration
Project Working day in Release day Documentation Working day
establishment 0 iteration wrap-up
Release day in Release day Release day

0 iteration

Fig. 1. Phases of the Mobile-D methodology.
Source: Adapted from [17].

(]

Base de datos

Servidor

Cliente

(Aplicacién mévil)

Fig. 2. Client Server Architecture.
Source: Adapted from [18].

1. Exploration The exploration phase in the Mobile-D methodol-
ogy focuses on identifying the user’s needs and the features that
the mobile application must have to satisfy them. This phase is
crucial for the success of the project, as it allows the development
team to gain a clear understanding of the user’s expectations
and requirements. In this first phase of the methodology, the
stakeholders, the project manager, the application users (citizens,
employees) and the main sponsor were described, and the scope
and establishment of the mobile application development project
were defined.

The following activities were carried out in the exploration
phase:

e User identification: We identified who the users of the ap-
plication are and determined what their needs and expecta-
tions are.

Mo modelo_mvc events
2 id : bigint(20) unsigned

@ name : varchar(255)

o tipo : varchar(255)

@ hora : varchar(255)

Blo mo
2 id :int(11)

# id_user - int(11)
u id_role : int(11)

mvc user_has_role

e Defining of the objectives: The objectives of the applica-
tion were defined and the characteristics that the applica-
tion should have in order to meet those objectives were
established.

e Competitive Analysis: A competitive analysis was carried
out to identify the characteristics of other similar applica-
tions and determine how they could be improved.

e Technology selection: The appropriate technology was se-
lected to develop the application.

e Project planning: The resources required for the project
were identified and a work plan was defined to carry out
the following phases.

2. Initialization The project consists of the development of a
mobile application for access to information in municipalities. The
mobile application was native for mobile devices with Android
operating system and had the following modules: consultation
of procedures carried out, consultation of driving licenses and
consultation of events held by the municipality. Similarly, accord-
ing to [19], it is necessary to use a programming language that
helps in the structure, customization and operation of a software,
in this case Java was chosen for the development of the mobile
application and PHP for the web system.

The Initialization phase in the Mobile-D methodology is the
starting point of the project. In this phase, the bases, and foun-
dations for the development of the mobile application are estab-
lished. Other activities of this phase are described below:

e Setting objectives: In this activity, the project objectives
were established. Long-term goals were identified and suc-
cess criteria for the project were established.

n € mod
["] ® id - bigint(20) unsigned

@ name : varchar(255)

# guard_name : varchar(255)

@ created_at : fimestamp

0_rvc permissions

@ fecha : date I o modelo_muc role_has_permissions @ updated_at : timestamp
@ descripcion : text 9 permission_id : bigint(20) unsigned ¢

@ imagen : varchar(255) 2 role_id : bigint(20) unsigned "\

0 lugar : varchar(255) '\‘

@ organizador : varchar(255) n o modelo_mvc users '\

@ link : varchar(255) ¢ id : bigint(20) unsigned

@ created_at - timestamp
@ updated_at : timestamp

@ name : varchar(255)

@ email : varchar(255)

@ email_verified_at : imestamp

@ password : varchar(255)

© remember_token : varchar{100)

m created_at : timestamp

@ updated_at : timestamp

\ n € modelo_mvc roles
| g id - bigint(20) unsigned
@ name : varchar(255)
2 guard_name : varchar(255)
m created_at : timestamp
@ updated_at - timestamp

Fig. 3. Physical database model.

4
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public interface Licenciadpi {
String PUBLICKEY = "APP-MUNI-XYZ";

T ("api.php?PUBLIC-KEY=" + PUBLICKEY)
Call<Licencia> generateToken(
("none") String none

'H

T ("api.php?PUBLIC-KEY=" + PUBLICKEY)
Call<Licencia> buscar(
gField("APP_TOKEN") String token
gField("n_dni") String n_dni

("api_vehicular.php")
Call<Licencia> buscar_test(
Field("n_dni") String n_dni
);
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public interface DocumentoApi {

("api_tramite.php")
Call<List<Documento>> consultaTramiteDocumento(
ery("fornat") String format,
("nexp”) String nexp
);
}

public interface EventoApi {

E
T("all")
CalleList<Evento>> all(
Ld("PUBLIC-KEY") String publi_key
e

1
("show")
Call<Evento> show(
Field("PUBLIC-KEY") String publi_key,
Field("eventId") String eventld

r
("find")
Call<List<Evento>> find(
Field(“PUBLIC-KEY") String publi_key
Fiela("filter”) string filter

}

Fig. 4. Application Programming Interface.

o Identifying requirements: This activity identified the project
requirements. The functionalities that the mobile applica-
tion must have been determined and the technical specifi-
cations necessary for its development were defined.

o Definition of the working team: In this activity the working
team responsible for the development of the mobile applica-
tion was defined. The roles and responsibilities of each team
member were defined.

e Project planning: In this activity, a work plan was defined,
including the schedule of activities, budget, required re-
sources and project deliverables.

e Project document creation: This activity created the project
document, which included the detailed project description,
objectives, requirements, work plan and other relevant de-
tails.

3. Production Each module to be implemented was defined con-
ceptually and the corresponding functional requirements were
defined for each module. Also, according to [20], it is necessary
to prototype the mobile application in relation to the functional
requirements of each module to be developed in order to visually
understand the project and its scope, help to explore other op-
tions and allow to anticipate future problems. On the other hand,
the production phase in the Mobile-D methodology is where the
development of the mobile application takes place. This phase is
divided into several iterations, each consisting of a complete cycle
of planning, design, implementation, testing and release.

The main activities of the Production phase are described
below:

e Iteration Planning: This activity planned the iteration to be
carried out. The objectives of the iteration were established,
the requirements were identified and the functionalities to
be developed were defined.

e Design: In this activity the user interface was designed
and the navigation flows were defined. It determined how
the information would be organized in the application and
defined the graphic and design components.

e Implementation: In this activity, the implementation of the
mobile application was carried out. The source code of the
application was developed, the components were integrated
and unit tests were performed.

e Testing: In this activity, quality tests were performed to en-
sure that the mobile application works correctly and meets
the established requirements. Integration tests, performance
tests and usability tests were performed.

e Launch: In this activity, the mobile application was launched
on the appropriate platform. It was published in the app
store, access permissions were set and the security of the
application was configured.

e Evaluation: In this activity, the success of the iteration was
evaluated and it was determined whether the set objectives
were met. Areas for improvement were identified and the
necessary changes for the next iteration were determined.

4. Stabilization In the stabilization phase, the integration actions
were completed to confirm that the mobile application was work-
ing correctly in its entirety, and that continuous improvement
was being put into practice. Also in this phase, the methodology
requires the documentation and user manuals of the mobile
application. The main activities of this phase are described below:

e Bug fix: In this activity, bugs found in the Production phase
were corrected. Problems in the operation of the mobile
application were identified and solved.

e Certification: In this activity, the certification of the mobile
application was performed, which was necessary for its
launch in the corresponding app store.

e Documentation: In this activity, the documentation of the
mobile application was updated, including the user manual
and system requirements.

4.1 APK export, internal testing, and upload to Google Play
The APK was exported from Android Studio to perform initial
internal testing of the mobile application. The mobile application
was uploaded to Google Play in order to counteract any possible
loading errors and thus carry out real-time testing for its sub-
sequent release. It was also installed on the smartphones of 40
citizens, as a sample of the population defined in the research
methodology. After the validations, the user manual was created
and each test case was verified.
5. Testing According to [21], it is essential to perform tests that
evaluate the functionality of the software in order to identify
possible bugs, ensure compliance with standards and provide the
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customer/end user with a quality product. Furthermore, accord-
ing to [22], testing on real mobile devices is used to detect possi-
ble unexpected closures, visualize the behavior of windows and
even confirm functionality when there is no Internet connection.
a. Approval/rejection cases

- Serious Errors: Erroneous data recorded in the databases,
server crashes that directly affect the mobile application,
main functions do not meet the objectives.

- Medium Errors (common): Insufficient documentation, er-
rors in information display, secondary functions do not meet
the objectives, crashes of secondary interfaces (auxiliary
programs).

- Slight Errors: Delay in loading interfaces, graphic palette and
logo are not displayed correctly, field aesthetics, alignments.

b. Usability Test

This test was exclusively oriented to test the usability of the
mobile application. For the usability test, only the employees
of the Information Technology Sub-Management were surveyed
with 10 questions, which had favorable results.

2.2. Software functionalities

a. Module 01: StartApp. In this module the Splash and On-
boardings of the mobile application were designed and
developed with first instructions of use. The user could
skip this part or get oriented in the use of the mobile
application.

b. Module 02: Consultation of procedure files. The user was
able to consult the status of his or her file processed in
a municipality by entering the file number in the search
engine. The mobile application showed the corresponding
details in one view.

c. Module 03: Consultation of driver’s licenses. The user
was able to consult details of his driver’s license, data
stored by the municipalities, by entering the ID number
in the search engine. The mobile application displayed the
corresponding details in one view.

d. Module 04: Consultation of municipal events. The user
was able to view the upcoming events organized by the
municipalities. The details of these events were loaded
from the web control panel managed by the managers of
the corresponding areas.

e. Module 05: Manageable web system. It had a web service
connected to the mobile application for the administration
of events and users (add, edit and delete). Updates were
reflected in the mobile application in real time.

2.3. Sample code snippets analysis (optional)

3. Illustrative examples

Subsequently, testing strategies were initiated in five stages:

- First stage: The functionalities of all the modules proposed
for the present project are operational.

- Second stage: The functionalities that were integrated in
each module (functional and non-functional requirements)
are operational.

- Third stage: To achieve the objective of compliance with the
requirements, the installation, Ul, and interface tests were
carried out.

- Fourth stage: Corroboration of anomalies in the solution
(bad connection with web service, database).
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[} = B}
Consulta de Expediente Consulta de Expediente

Consulta ol estado de e colocando el
codigo brindado por la Municipalidad

Consulta el estado de tu expediente colocando el
codigo brindado por la Municipalidad

Ingrese el numero de expediente Ingrese el nimero de expediente

202000025 202000025|

(+) Acepto los términos y condiciones (+) Acepto los términos y condiciones

CONSULTAR CONSULTAR

Finalizado endient En proce Finalizado

Detalles
02-01-2020 10: 35

202000026

Fig. 6. Documentary procedures status query interface.

- Fifth stage: Behavior of the mobile application in different
mobile devices with different screen sizes.

Finally, the follow-up and verification were done, where the tests
performed are repeated for each new version that is developed.
Approval or rejection cases are redefined to correct the detected
errors. Finally, statistical reports are issued to verify progress and
updates of the application (see Figs. 5-9).

4. Impact

The population for this research work was finite and included
350 users of the municipalities in Cafiete, a monthly average
of users who make inquiries related to procedures, licenses, or
events. A questionnaire was developed as an instrument to mea-
sure access to information. The questionnaire contains indicators
associated with speed, time, among others, and is made up of
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(&) Acepto los terminos y condiciones

BUSCAR LICENCIA

FIDEL
ROSALES
GUEVARA

MPC-320

Consulta de Licencias

Con su numero de DNI consulte la liconcia de
conducir de vehiculos menores

Ingrese el nimero de DNI

EJ. 12345678

[ Aceptolos terminos y condiciones
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Fig. 8. Municipal events consultation interface.

20 items. For its analysis, data collection and organization, inter-
pretation, discussion, hypothesis testing and systematization of
results were carried out.

a. Independent Variable: Access to information (Consultation of
Procedures, Municipal Events and Driver’s License).

Fig. 10 shows the variable consultation of procedures, munic-
ipal events and driver’s license, pretest and posttest of a single
group, showing the comparison of the means with a significant
difference. It is observed that the pretest had a mean of 8.75
points while the posttest shows 14.27 points, showing a differ-
ence of 9.05 points. Subsequently, after the application of the
Mann Whitney U test that measures the independent variable,
pretest and posttest, a significance level of less than 0.05 was ob-
tained (asymptotic sig. (bilateral) = 0.00 < 0.05). Consequently,
the null hypothesis is rejected, and the alternative hypothesis
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is accepted, i.e., it is assured that the development of a mobile
application on the Android platform significantly influenced the
access to information of the users of the municipalities.

b. Dimension 01. Consultation of document processing

Fig. 11 shows the document processing consultation dimen-
sion, divided into pretest and posttest of a single group, show-
ing the means compared with a significant difference. Thus, the
pretest mean obtained a value of 7.55 points while in the posttest
the mean is observed whose value was 13.93 points; demon-
strating that there is a difference of 6.38 points; consequently,
after the application of the Mann Whitney U test that measures
the consultation of documentary procedures, pretest and posttest,
the significance level obtained is less than 0.05 (Asymptotic Sig.
(bilateral) = 0.00 < 0.05). Consequently, the null hypothesis
is rejected, and the alternative hypothesis is accepted, i.e. it is
assured that the development of a mobile application on the
Android platform had a significant influence on the consultation
of documentary procedures of the users of the municipalities.
c¢. Dimension 02. Consultation of municipal events

Fig. 12 shows the dimension consultation of municipal events,
pretest, and posttest of a single group, showing the compari-
son of the means where there is a significant difference. Thus,
the pretest mean obtained a value of 9.38 points while in the
posttest the mean was 14.40 points; a significant difference of
5.02 points was observed. Consequently, after the application
of the Mann Whitney U test that measures the consultation of
municipal events, pretest and posttest, the significance level ob-
tained is less than 0.05 (asymptotic sig. (bilateral) = 0.00 < 0.05).
Consequently, the null hypothesis is rejected, and the alternative
hypothesis is accepted, i.e., it is assured that the development
of a mobile application on the Android platform significantly
influenced the consultation of municipal events carried out by the
municipalities.

d. Dimension 03. Driver’s license consultation

Fig. 13 examines the driver’s license consultation dimension,
with pretest and posttest of a single group, showing the compar-
ison of the means with a significant difference. It is evident that
the pretest average obtained a value of 9.17 points while in the
posttest the average is observed whose value was 14.50 points;
noting a significant difference of 5.33 points; therefore, after the
application of the Mann Whitney U test that measures the con-
sultation of driver’s licenses, pretest and posttest, the significance
level obtained is less than 0.05 (asymptotic sig. (bilateral) =
0.00 < 0.05). Consequently, the null hypothesis is rejected, and
the alternative hypothesis is accepted, i.e., it is assured that the
development of a mobile application on the Android platform
significantly influenced the driver’s license consultation of the
users of the municipalities.

The purpose of the research was to develop a mobile appli-
cation that allowed access to information on the most common
queries in municipalities. The mobile application was able to
satisfy the need for advanced technology in the governance of
information handled by the municipality, thus, these results co-
incide with [23] and [24]; who concluded that digital technology
guarantees a new possibility of communication and access to in-
formation by users as a basis for accountability and transparency
in the public sector.

In relation to the consultation of the status of documentary
procedures carried out by citizens, it was shown that thanks to
the development of the mobile application, this daily process was
improved and streamlined. This result agrees with [25] and [26]
who described that the development of mobile applications is an
undoubted contribution to the efficiency in the resolution of con-
sultations of formalities, public guidance and other information
services based on open data.

Likewise, the mobile application developed for municipali-
ties showed a significant improvement in the consultation of
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Fig. 10. Consultation of procedures, events, and licenses — Single Group (pretest-posttest).

events carried out by the entity. It also benefited the population
by constituting an identity, traditional and cultural offer and,
consequently, a new form of direct communication between mu-
nicipality and citizen. This is consistent with the results obtained
by [6] and [27] who state that the mobile application “Soy CIO”
developed by the Colombian state facilitated the implementation
of the digital government policy and brought citizens closer to
public entities. This application has a chat as the main interaction
resource, a knowledge bank, and an events section.

Finally, this study was able to demonstrate that the develop-
ment of a mobile application improved access to users’ driver’s
license information (correlative number, last name, first name,
date of birth, address, document number, class and category;
restrictions, date of issue and renewal); These results coincide

with [28] that proposed a software with an online data set for the
consultation of license plates and driver’s licenses; it also agrees
with [29] who proposed the creation of a mobile application for
drivers to facilitate the learning and self-assessment of drivers so
that they could gradually improve their performance, in addition
this application contained information about the driver, driver’s
licenses, insurance, geolocation, etc.

5. Conclusions

The mobile application was able to improve access to informa-
tion for users in relation to their queries in real time, the use of
this tool collaborates with the objective of complying effectively,
efficiently and with quality attention to citizens, benefiting them
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with the elimination of administrative procedures, bureaucracy, status of his procedure (rejected, eliminated, closed, waiting,

or service schedules. Any document processing consultation in archived, finalized, with observations). To comply with this pro-
digital form is justifiable in the reduction of the time it takes a cess, the entity interacts with all its organizational units to ensure
user to perform this operation. Through the mobile application the uniformity and consistency of the information that will be
developed for the municipalities, the citizen has access to the provided to citizens through the mobile application.
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Likewise, the proposal to access information on events or
campaigns for citizen participation through a mobile application
stands out. In addition, the management and execution of events
is a factor in the consolidation of the municipality as a brand. By
considering it as a brand, it is necessary to reinforce it in relation
to its contribution as a public organization to different social
classes or interest groups, thus, it deserves constant dissemina-
tion under different media that the municipality can use. On the
other hand, the driver’s license “is an official document issued
by the competent authority that certifies the holder’s aptitude
and authorizes him/her to drive a vehicle”. By means of a mobile
application, a greater availability and portability of the data of
the driver’s licenses administered by the municipalities was made
possible.

The research contributes to the digitalization of the consul-
tation of the services of the entity through the use of a mo-
bile application, generating public value for the citizen; also, the
modernization of procedures in the public sector opens a path
between the citizen and the State through multichannel and per-
sonalized digital services that listen to the citizen, i.e., putting the
focus on the user experience. Therefore, it is recommended the
deployment of the application in other mobile operating systems
and the inclusion of business intelligence tools or Big Data so that
this contribution is reflected in decision-making in favor of the
end user.
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