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Abstract—A historical narrative can be presented in various
ways. This paper presents a multimedia-based educational mobile
tool based on character-centered content presentation, with
geographical points serving as the backdrop within a specific
geographical and temporal context. This approach encompasses
multiple fields of study, such as history and geography, introduc-
ing a computational model that explores the history of slavery.
The key feature of this model is to create dynamic pathways
that immerse the user in a multimedia storyline, supported
by information technologies, including educational content and
GPS data, among others. Usability tests were conducted on the
developed mobile tool with a group of 10 participants, with
promising results.

Index Terms—geolocalization, multimedia, character-centered
narrative, education, history, historical narrative, slavery.

I. INTRODUCTION

This paper presents a multimedia mobile tool for educa-
tional or touristic purposes. The tool uses GPS with a model
of classes and data, aiming to store educational content and
develop pedestrian circuits. This content is anchored to various
location points, which may be interconnected or independent.

Various historical episodes can share a common geographi-
cal point, transforming the location into a stage where different
characters perform. The goal is to immerse the user in the
described episode, providing significant learning about the
culture associated with a specific place. This can be achieved
through guided tours of historical and cultural points of
interest. Furthermore, access to the content is not restricted to
physical presence at the presented location, allowing anyone
to access the provided information.

To validate this mobile tool, the chosen theme was the
history of slavery in Portugal. It is crucial to emphasize
that creating credible content on historical events or periods
requires a focus on the lives of the protagonists and relevant
geographical locations. Consequently, it was necessary to
conduct a survey of historical sites and the biographies of
key figures. To enhance the educational content related to the
chosen theme, several pertinent academic works in the field
of slavery in Portugal were utilized [4] [11].

The use of digital applications to convey historical narratives
of a city is not a recent concept, even when the subject involves
slavery. There are several academic works that cover this issue.
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One example is the study by Rodrigues [16], which offers
an analysis of the black and enslaved presence in the city of
Settbal, aiming to “reveal a previously invisible past” [1]. The
digital solution invites users to explore the city, highlighting
the influence of the black presence in the history of Setubal.

Another significant work is that of Murta [15], which adopts
a multimedia approach based on the collection of historical
content and personal testimonies from former residents of the
city of Coimbra. The aim of this research is to recover the
memory of the Alto da Cidade in Coimbra. The developed
application utilizes augmented reality (AR) and GPS to su-
perimpose historical images onto the contemporary landscape
captured by a smartphone’s camera.

In 2018, the New Orleans Slave Trade Marker and App
Project was launched with the aim of educating visitors about
the history of slavery in New Orleans. Howard analyzes the
application within the context of tourism, emphasizing how
it addresses the memory of slavery in the United States [12].
Through AR, the project displays sculptures by Marcus Brown
and audio content that describes events at locations where
enslaved individuals were sold, demonstrating to visitors how
the city was built through the labor and trade of enslaved
people [5].

The digital solution presented in this article continues
the objective outlined in previous academic studies, while
proposing an alternative approach. In the following sections,
a scalable solution will be presented, initially designed for
smartphones, aimed at highlighting not only the most relevant
tourist attractions in the city of Lisbon, but also recalling the
historical figures who were enslaved. The feasibility of this
approach to slavery is due to the fact that the records of some
enslaved individuals have resisted the passage of time. Thus,
it becomes possible to develop a multimedia approach that
rescues these figures from oblivion [4] [11].

The proposed application is not limited to a historical period
or geographical location. As long as there are protagonists
and evidence confirming their presence in certain locations, it
becomes feasible to narrate historical events centered on these
individuals, connecting various geographical points.

The proposed system allows for the creation of circuits
based on tourist sites, which can be consulted or visited in-
dependently. This approach offers comprehensive perspective,
in line with previous works, giving the user the option to visit
the physical locations or not.



To ensure the implementation of this solution, two Applica-
tion Programming Interfaces (APIs) and a scalable data model
were integrated, which can be hosted in distinct geographical
locations, provided that asynchronous communication with
the application, hereafter referred to as ’app’, is maintained.
The architecture utilized follows the principle of separation of
responsibilities, ensuring optimized performance.

This papper is organized as follows. Section II presents the
system composition and addresses various technical aspects
such as the class diagram and the developed data model. This
section also showcases the visual output and some of the
functionalities already implemented in the APP. Section III
presents the results of the usability tests conducted with the
target audience, and finally, Section IV presents the conclu-
sions and the future work planned for this project.

II. PROPOSED SYSTEM
A. System Architecture

In the example presented in Fig. 1, the functionalities
available in the initial phase of this project are demonstrated.
Users can select circuits, characters, or tourist points. Upon
selecting the content, with the exception of tourist points, a
map displaying the route of the chosen character or circuit
is presented. All content allows navigation to the specific
historical location, while providing access to various digital
materials. Additionally, it is possible to organize the content in
several ways: alphabetically (Name), by proximity to the user’s
geographical position (Proximity), by the estimated duration
of the route (Duration), or according to the user’s selected
favorites (Favorites).

To develop this digital ecosystem, several IT tools were
required, thus enabling the scalability and independence of
the components that will be described throughout this article.
Additionally, several essential components for usability were
implemented, ensuring a seamless experience for users in the
presentation of the planned content.

Initially, a class diagram and a data model were developed to
logically store and organize all the necessary information for a
constantly growing system. An API was implemented, serving
as the entry point and control mechanism for the available
content. All these components contribute to the structuring of
a comprehensive and scalable system capable of integrating
diverse narratives.

The Google Maps API was integrated into the project,
allowing the reception of coordinates and rendering of maps
based on those coordinates. It displays the planned route with
the possibility of redirection to the APP itself.

The APP component was developed using the Android
Studio emulator, aiming to reflect the design implemented and
tested in a non-functional prototype created in Figma, which
incorporated various anticipated functionalities for the APP.
This effort culminated in the satisfactory completion of the
essential part of the project, emphasizing the importance of
usability in the implementation.

This endeavor yielded a microservices architecture, bestow-
ing several advantages including scalability, reliability, ease of
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Fig. 1. APP Snapshots

maintenance, delineation of responsibilities, and streamlined
implementation [3]. This architecture facilitates seamless sys-
tem growth to meet evolving implementation needs and fosters
seamless communication with diverse APIs [3], supporting
various programming languages [7]. Requests are efficiently
processed through network queries, delivering the requested
content in the specified format [7].

B. Data Model

The purpose of developing a diagram is to logically organize
all the information processed and presented by the API [9].
The resulting APP should render the classes presented in the
diagram quickly and smoothly for the user, in addition to being
scalable [9]. This means that the diagram presented in Fig 2
should be easily adaptable to theme changes and the inclusion
of other types of content, such as serious games or optional
questionnaires at the end of each circuit or visit.

One advantage of this approach is that it exempts users from
providing personal data [2]. All content is publicly accessible,
except for user ratings and favorite selections. This ensures
universal access to information without the need to store
personal data or require visits to specified locations.

The only private information consists of user favorites
and ratings of available content, stored locally on the user’s
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Fig. 2. Simplified class diagram due to space constraints.

device. This allows users to save preferred content, such as
landmarks they plan to visit in the future. Users are expected to
create personalized circuits based on their favorites. A similar
strategy is anticipated to enhance the logging of evaluations.

The storage of user evaluations plays a critical role in main-
taining content quality standards. This is the only information
intended for storage in the database. Evaluations will also be
stored locally, similar to favorites. However, users are expected
to reevaluate content multiple times, with each new evaluation
replacing the previous one in the database. Similarly, users
cannot mark a landmark as a favorite more than once due to
the boolean values assigned to content IDs, which are stored
in the user’s device memory.

C. Security Features

Data security and integrity are ensured by Microsoft SQL
Server, which stores the content identifiers (IDs). The API
verifies the IDs requested by the user through the APP and
returns the requested content in JavaScript Object Notation
(JSON) format. To ensure this information exchange happens
securely, a specific user with limited privileges was created
to view the database information. These data are manipulated
through views [14]. The API accesses the database via this
user, restricting modification, deletion, or addition operations
to the database administrator only [14]. This ensures that APP
users have exclusive access to secure data [14].

To ensure the dynamism and scalability of the project,
a relational database model was developed, reflecting the
class diagram shown in Fig 3. It was necessary to link the
associative tables, which store the information that feeds the
API responsible for presenting data to users, to the entity
tables, in such a way that neither dynamism nor scalability
were compromised.
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Fig. 3. Simplified data model due to space constraints.

D. Scalability and Multiplatforms

The decision to use React Native stems from its design as
a framework aimed at developing cross-platform applications
[17]. Together with JavaScript, a high-level programming
language with a vast array of libraries, this choice enabled the
development of both the API and the APP. The combination of
these two tools, which share the same programming language,
facilitated and accelerated the process of integration and
communication between them. Additionally, coupled with a
scalable data model, it allows for the creation of an asyn-
chronous and scalable ecosystem.

The APP is responsible for rendering on the smartphone the
information provided by the API in JSON format, regardless
of the user’s device. The API requests a significant amount of
information from the database, which is made available via a
URL in JSON format. The APP accesses this URL and renders
the information as the user requests it, thus avoiding the need
to store all the information in memory or make constant
requests. On the other hand, the APP keeps the already
rendered contents in memory, optimizing its performance.

The asynchronous nature of communication between the
various components of the ecosystem reduces the dependence
on a constant connection, contributing to reduced latency
and providing a more agile and seamless user experience,
particularly in unstable network conditions [6].

Employing the same approach, the API facilitates inte-
gration with other technologies and services, regardless of
the user’s device. This solution supports scalability to other
platforms, such as the web, and enables integration with
various APIs, such as Google Maps, making the system robust,
scalable, and adaptable to a wide range of requirements [10].

E. Map Rendering

The integration of the Google Maps API into the project
enabled the utilization of GPS resources offered by Google.



This brought several advantages, such as reduced development
time, cross-platform compatibility, and global coverage that al-
lows for the integration of maps and routes between geolocated
points, resulting in a personalized user experience [8].

III. PRELIMINARY EVALUTION

Initially, a non-functional prototype was developed using
the Figma tool, incorporating several planned features of
the APP for testing with a segment of the target audience.
Nielsen’s 10 heuristics [9] were applied to this prototype with
the goal of identifying usability errors. After the correction
of the initial errors or flaws, Nielsen’s heuristics [13] were
reapplied to ensure continuous improvement. Furthermore, the
Cognitive Walkthrough method [13] was employed, based
on the characteristics of the target audience, to identify and
address any remaining usability issues.

After iterating the prototype in accordance with Nielsen’s
heuristics and the Cognitive Walkthrough method, the pro-
totype was tested with a randomly selected group of 10
participants aged between 15 and 25. This test required
participants to complete seven tasks using the tool, followed by
a questionnaire. These tasks required users to perform three
or four steps in order to achieve the desired outcome. For
example, one of the questions was: ’Imagine you want to find
a specific route (maritime epic); while reviewing this route,
you need to discover who commissioned the construction of
the Jerénimos Monastery. How would you accomplish this
task?’ In this case, the user was expected to locate the route,
follow it halfway, and then backtrack two steps to analyze
the information provided and discover the year in which the
construction began. This question aimed to conduct formative
and summative tests on the functionality of the buttons and
the clarity of the presented content.

The responses were considered correct only if the user
achieved the objective of the question. For instance, in the
example above, even if the user found the information re-
garding who commissioned the construction of the Jerénimos
Monastery through an alternative path, the response was con-
sidered correct. Otherwise, the response was deemed incorrect.

The results were promising, with most participants success-
fully completing the tasks associated with the seven questions.
In Table 1, the first column lists the questions posed, and the
second shows the number of individuals who were able to
complete all the tasks for each question. The average number
of correct answers was 9.6, with a standard deviation of 0.49.

TABLE I
NR. OF CORRECT ANSWERS

Question ID | number of people
1 91in 10
2 9in 10
3 10 in 10
4 10 in 10
5 10 in 10
6 10 in 10
7 9in 10

At the end of the interview, participants were asked to
provide a new assessment, rating the utility and usability of
the mockup on a scale from 0 to 10. The results are presented
in Table II. The same 10 individuals who completed the tasks
mentioned above participated in this evaluation. Sixty percent
rated the usability and utility of the tool as 9 out of 10. The
average score was 8.6, with a standard deviation of 0.91.

TABLE II
USABILITY DISTRIBUTION OF FIGMA
NON-FUNCTIONAL PROTOTYPE
(ZERO-FREQUENCY ROWS REMOVED)

Assessments | number of users
7 2
8 1
9 6
10 1

Although some improvements, such as the removal of the
login page, were identified, this remains a very small sample of
users. Overall, in the summative tests, participants appreciated
the app’s usability and found it useful.

IV. CONCLUSIONS AND FUTURE WORK

In this paper, we presented a multimedia-based educational
mobile tool that focuses on character-centered content, with
geographical points serving as a backdrop within a specific
temporal and spatial context. This information system allows
for the creation of various narratives. Additionally, we devel-
oped a mobile tool enabling users to visit points of interest
and learn about historical figures.

The results of the tests conducted with 10 participants
on the functional prototype indicate that it is feasible to
develop a pedagogical and scalable tool designed to narrate
multiple stories. This tool will enable users, in an educational
context and supported by the various technologies discussed
throughout this paper, to embark on a dynamic journey through
the city, presented from the perspective of those who lived
during a specific historical period.

Future developments include the incorporation of additional
historical themes and the enhancement of the APP’s security.
The absence of user registration and the presence of a writing
task (content evaluation) in the database may introduce vulner-
abilities within the digital ecosystem. Planned improvements
also encompass the addition of audiovisual content paired
with AR, serious games or quiz related to the presented
themes. For the case study, the history of slavery in Lisbon
was used. However, for future work, it is possible to include
other themes, such as the April 25th Revolution or the history
of the fishermen of Nazaré. Furthermore, it is imperative to
expand the population sample for usability testing. Although
the tests conducted thus far have yielded promising results,
it is necessary to broaden the age range of participants and
increase the number of users to obtain a more comprehensive
and accurate assessment of the tool’s effectiveness.
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