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Abstract

Context: Brazilian public universities require managing vast and
diverse academic and administrative information. The government
requires periodic reports about finances, education, research, and
social impact to obtain enough economic resources for universi-
ties’ continuous operations. Additionally, since the approval of the
National Law n° 12.527 (LAI - Lei de Acesso a Informacéo) of 2012,
all public organizations must provide information as requested by
any civilian, public, or private organization. Problem: Answering
diverse information requests by public universities demands a lot
of time and effort from public officials since, to produce a report,
they must consult different systems and documents. These tasks
increase the workload of public employees, which is repetitive and
manual work. Solution: This work investigates the information
necessities of public universities in Brazil to manage their academic
sectors strategically, using Business Intelligence (BI) techniques. IS
Theory: This work was developed using organizational informa-
tion processing theory, which helps to understand how information
is processed and exchanged within organizations and among their
members. Method: Observations and semi-structured interviews
were conducted with experts working in a public university’s aca-
demic sector. The interviews were transcripted, and topic analysis
was conducted to identify necessary functional and non-functional
requirements. Results: Requirements were specified using the Per-
sonas method, containing stakeholders’ needs, motivations, and
goals for using a BI solution. Moreover, the required structured,
semi-structured, and non-structured data to support operational,
managerial, and strategic activities in the academic sector were
identified. A preliminary conceptual model of the BI solution is
also proposed. Additionally, important data integrations among
university sectors were defined. Contributions: The results of this
study are hoped to be used as an asset to define a BI solution to
support academic management in Brazilian public universities. As
a future work, it is intended to develop an initial BI tool and create
a national reference architecture to guide the development of these
solutions.
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1 Introduction

Public Higher Education Institutions (HEIs) in Brazil are funded by
public resources and, consequently, are required to comply with
the principle of public transparency and accountability. To demon-
strate their social responsibilities, HEIs must report to both the
government and society [47].

Transparency in the public sector has become one of the primary
demands directed toward institutions and public officials world-
wide. One way to regulate transparency is through freedom of
information laws, which have been enacted in several countries [1].
In Brazil, this regulation was formalized in November 2011 with
the publication of Law No. 12.527, commonly known as the Access
to Information Law (LAI) [8].

Following the enactment of this law, the government made avail-
able the Electronic Citizen Information Systems (e-SIC), which allow
citizens to request access to information from public agencies and
entities [1]. As a result, HEIs must not only ensure transparency but
also respond to various information requests from citizens within
defined deadlines. In some cases, fulfilling these requests requires
processing a large volume of data in a short time frame to meet the
stipulated deadlines.

However, HEIs manage a wide range of information necessary
for their operations, including academic, administrative, scientific,
and outreach data [12]. For managing academic information, HEIs
may use academic management systems, alongside various other
support systems. In some cases, separate systems are needed for
different tasks [26], which can lead to the creation of information
silos.

Information silos are data generated in isolation, without inter-
action with other related systems, making data integration more
difficult [23]. This model of multiple isolated systems can compli-
cate the retrieval of information, leading to higher operational costs,
longer data processing times, and a lack of assurance of effective
transparency [10, 29, 44]

In addition to transparency challenges, the information gener-
ated by HEIs may not be fully utilized. The data collected and stored
by HEIs could be used more effectively to make predictions or pro-
vide quick responses [3]. This data could also help HEIs improve
their services by gaining a better understanding of their students
[17], as well as improving decision-making processes [5, 24].

Business Intelligence (BI) technologies can help address these
issues, as highlighted in several studies [2, 5, 6, 10, 13-15, 25, 29,
34, 42, 46]. From the information systems theory, BI is considered
the process of collecting, transforming, analyzing, and distributing
data with the aim of improving the decision-making process in
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organizations [35]. Through using BI technologies and processes,
organizations can understand important elements and factors (in-
ternal or external) affecting their operations and productivity [27].
With BI, organizations can use parameters and sophisticated analy-
sis to reveal data opportunities and new information that can be
transformed into benefits [27].

During the last decade, BI has been studied as a solution to sup-
port financial and academic processes in HEIs. Various significant
motivations drive HEIs to adopt BI solutions, primarily aimed at
improving decision-making processes in areas such as student re-
tention [28], identifying potential dropout students [7], calculating
dropout rates [16], managing faculty workload [15], assessment of
faculty performance [18], and gathering alumni information [37],
among others.

The benefits found in HEI by using BI solutions include improv-
ing data management[10, 13, 44] and information visualization[2,
24], along with data integration between different university sec-
tors in a unique repository or data warehouse[21, 42]. However,
there is limited knowledge regarding the expectations, objectives,
and actual information needs of the academic management sector
that BI tools could support.

This work contributes to identifying and specifying important
functional, non-functional, and data requirements of a BI solution
to support the academic sector of a Brazilian Federal University -
Federal University of Itajuba (UNIFEI). This knowledge will guide
the development of future BI solutions for this domain and can be
replicated for other HEIs."

This paper is structured as follows: Section 2 provides a sum-
mary of related works. Section 3 outlines the methodologies and
techniques used in this study, with brief explanations. Section 4
discusses the results obtained after applying the described meth-
ods. Section 5 presents discussions and analysis of the findings, as
well as addressing research limitations and suggesting future work.
Finally, Section 6 concludes this work.

2 Related Work

In [11], the study aimed to investigate the factors influencing the
adoption of BI through a systematic literature mapping. This work
employed the PRISMA model and Kitchenham’s guidelines for arti-
cle selection and is expected to assist administrators and researchers
in making decisions regarding implementing BI systems.

In [22], the technical, human, and organizational requirements
for applying BI systems in small and medium-sized enterprises
(SMEs) were discussed. The study considered the characteristics
of these types of companies compared to large enterprises. It high-
lighted that BI enhances competitiveness, improves performance,
and supports decision-making processes. The application of Bl in
SMEs was also the focus of [39]. This article sought to understand
the functional requirements and constraints that must be considered
to accept a BI system in such enterprises. The research followed the
Design Science Research Methodology (DSRM). A literature review
and interviews were conducted to identify problems, challenges,
and the state of the art. Another round of qualitative interviews was
performed to gather BI system requirements. The study identified
nine functional requirements and three non-functional require-
ments.
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In [36], a literature review was conducted, and the Delphi decision-
making method was used to develop a checklist for extracting BI
requirements in bio-surveillance systems. Ten distinct categories
were defined in the checklist, which was finalized with 94 items.
The researchers stated that the study resulted in a versatile tool
capable of identifying and consolidating BI requirements across
various fields.

In [31], 20 BI solutions available in the market in 2018 were
compared using a comparison matrix. The features of each tool
were evaluated and categorized into basic and advanced features.
The article also addressed guidelines for selecting a BI solution and
explored future market trends.

In [43], a framework was presented for modeling and eliciting
BI system requirements, enabling the specification of tasks and
actors. This framework introduces a Goal-Oriented Requirements
Engineering language tailored to collaborative BI. It allows the
modeling and identification of decision-making tasks requiring col-
laboration among participants, the individuals or groups involved
in collaborative decisions, and the information needed or shared
among them.

In the academic context, an exploratory research design was
adopted in [32] to identify the requirements and challenges of
Big Data Analytics in education. The study explored how data
mining and analytics could enhance teaching and learning processes
and the challenges educational institutions face. For primary data
collection, interviews, surveys, and observations were conducted.
Secondary data collection was also done through a literature review
to identify significant data solutions for education.

This work stands out from the ones mentioned above since it
applies techniques for requirements elicitation to understand how
a BI system can support the academic sector decision-making and
data analysis in a Brazilian public university.

3 Material and Methods

To have the necessary knowledge about the real problems and
information necessities in academic sectors of HEIs, the following
steps were followed:

Step 1 - Understanding: Initially, observational studies [38]
were conducted to identify stakeholders and gain a fundamental
understanding of how activities are carried out (for example, fre-
quency, execution patterns, difficulties, and goals) at the Undergrad-
uate Provost’s Office of the Federal University of Itajuba. The main
researcher, who has nine years of experience at the university and
over two years of experience in the academic sector, was primarily
responsible for conducting the initial observational study.

Step 2 - Interviews: The understanding obtained during the
observational study served as the basis for planning and executing
guided semi-structured interviews [45] with a selected group of
stakeholders with the profiles illustrated in Figure 1: Vice-Rector for
undergraduate studies, Director of Student Affairs, Director of Man-
agement and Teaching Quality, Director of Academic Prospecting,
Academic Registration Coordinator and the Admissions Process
Coordinator.

Interviews allowed to gather information from or about a rep-
resentative group of stakeholders to describe, compare, or explain
their knowledge, attitudes, and behaviors [45]. Interviews have been
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widely used for requirements elicitation in software systems [30, 41].
The questionnaires allowed the software engineer to gather stake-
holders’ needs, desires, problems, and suggestions, complementing
thus their domain’s knowledge and problem understanding.

Step 3 - Coding: Audio recordings during the interviews were
transcribed in text using the Python library SpeechRecognition!. Fol-
lowing, for identifying stakeholders’ requirements for each stake-
holder, it was used the coding method [40], a technique utilized in
qualitative research to organize and analyze non-numerical data,
such as the content in transcriptions. The process involves assign-
ing descriptive labels, or codes, to data segments to identify themes
and patterns, i.e., important necessities that an information system
could support. For each interview, two researchers selected and
coded requirements found in each interview’s transcription. The
Taguette tool [33] was used to select text parts, allocate codes to
them, and summarize or modify stakeholders’ necessities.

Step 4 - Stakeholders Needs Specification: To quickly vali-
date the problem specification, an initial version of the stakeholders’
goals was modeled using the Personas approach [19]. We chose
to use PERSONAS rather than use-cases, based on the advantages
highlighted in recent research that supports this approach for speci-
fying stakeholder requirements [19]. In this study, the methodology
outlined by [20] was followed, which consists of using interviews
to understand users’ actions, their difficulties, and the factors that
generate satisfaction. These interviews are transcribed and ana-
lyzed to identify key terms that represent patterns. Based on these
key terms, behavioral variables are extracted, enabling the construc-
tion of a "behavioral mapping." The behavioral variables from all
interviews are then clustered. Subsequently, the Refinement and
Description phase begins, during which personas are created to
appear realistic and accurately represent users, with defined per-
sonalities and scenarios. The use of this methodology is valuable
for understanding the target audience, preventing design biases
influenced by personal objectives, and ensuring that solutions are
developed based on users’ actual needs.

Step 5 - Requirements Specification: Stakeholders’ goals in-
formed the refinement of functional requirements. Finally, non-
functional requirements related to quality attributes were specified
to enhance the overall understanding of the BI solution for academic
management at UNIFEL

4 Results

This section provides a more detailed overview of the results of
applying these methods to investigate business intelligence needs
in the academic management sector of UNIFEIL

4.1 Stakeholders

For the definition of the stakeholders, individuals holding positions
related to academic management at the university were considered.
All stakeholders operate within the undergraduate provost’s office
of the university where the study was conducted, at the levels of
provost, director, or coordinator. A total of six stakeholders were
identified: the head of the department; the undergraduate provost;
three directors: of Teaching Management and Quality, Academic

!SpeechRecognition version 3.11.0. Available in https:/pypi.org/project/
SpeechRecognition/
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Prospecting, and Student Affairs; and two coordinators from the
Teaching Management and Quality Directorate: the Admissions
Coordinator and the Academic Records Coordinator. Figure 1 illus-
trates the hierarchical relationship among the stakeholders.

&)
- Carlos
Vice-Rector of Undergraduate Studies

: Rafael
“ Director of Academic
i Prospecting

Figure 1: Hierarchy of academic management sector in
UNIFEI

4.2 Interviews

After identifying the stakeholders, guided semi-structured inter-
views were conducted. The interview questionnaires were divided
into four parts:

o "Part I: Collection of demographic data": aimed at gathering
information regarding the position, role, and experience of
the interviewees;

o "Part II: How is it today?": designed to collect information
on the types of demands, data, processes, and procedures
carried out by the department, as well as the time spent,
technologies employed, and other individuals involved in
these activities;

e "Part III: What are the problems?": where the goal was to
understand the challenges and difficulties faced according
to the perception of each interviewee;

e "Part IV: How can it improve?": focused on understanding
the expectations and priorities of each participant.

In Table 1 it is possible to check the completed questionnaire.
The same interview script was applied to all stakeholders, con-
sidering that, despite their different roles, they use the same data
and systems, and their demands are interconnected. Each inter-
view was recorded for further analysis. On average, each interview
lasted one hour. A Free and Informed Consent Form (FICF) was
prepared and signed by the participants before the interviews. All
interviews were conducted in person, and the audio was recorded
with the necessary permissions. Subsequently, these interviews
were transcribed to facilitate analysis and keyword extraction.

4.3 Personas

After the interviews were transcribed, keywords were identified ac-
cording to each user profile interviewed. Based on these keywords,
functional and non-functional requirements were determined for a
tool that should meet all the stakeholders’ needs. From the iden-
tified requirements, the objectives for each Persona were defined.


https://pypi.org/project/SpeechRecognition/
https://pypi.org/project/SpeechRecognition/

SBSI’2025, May 19-23, 2025, Recife, PE, Brazil

Vieira, Seabra, and Garcés

Part I: Collecting demographic data

Position / function
Department

Years of experience in the function

Part II: How is it today?

How are vacancies distributed for these selection processes?

How is the survey for responding to the annual Census conducted?
How long does it take to respond to the annual Census?

What technologies or systems do you currently use in these processes?

How are undergraduate vacancies monitored today? Could you explain the current process?

What admission selection processes are there today? Do they all follow the same process, or are there variations depending on the type of admission?

How long does this process of quantifying vacancies for use in selection processes that use idle vacancies take? How are vacant vacancies identified?

How are vacant vacancies identified due to dropouts? How long does it take to perform these calculations?

What other sectors or actors (course coordinators, institute directors, professors) are involved in the vacancy control process? And how?

Part III: What are the problems?

What problems or difficulties are encountered in identifying vacant vacancies?

What problems or difficulties are encountered in responding to the Census?

What problems or difficulties do you consider to exist in controlling undergraduate vacancies at the university?

Are there difficulties in identifying vacant vacancies due to dropouts? If so, what difficulties are encountered?

Do you consider the data available in the academic system to be easily accessible and viewable for controlling undergraduate vacancies?

Part IV: How can it be improved?

What do you expect the tool to provide to support your day-to-day activities?

others? If so, which filters do you believe are relevant?

Do you think that a tool that supports the control of vacancies offered, with an easily accessible list of admissions and alumni, would make your day-to-day easier?

What do you think could be improved in the current process of controlling vacancies, related to the information available from undergraduate data?

Do you think it is important to easily obtain data on the relationship between graduation and student dropout rates, with filters by admission method, gender, age, among

Do you think that having a forecast of vacant vacancies that may occur in the next semesters would be relevant data for the administration? How could this help your work?

Table 1: Questions used for semi-structured interviews

Fictitious names and faces were created for each Persona, with the
help of an artificial intelligence tool (Canva?).

Figure 2 presents the Persona representing the needs of the Aca-
demic Records Coordination (Interview 01). Figure 3 shows the
Persona representing the needs of the Admissions Processes Coor-
dination (Interview 02). Figure 4 depicts the Persona representing
the needs of the Directorate of Teaching Management and Quality
(Interview 03). Figure 5 shows the Persona representing the needs of
the Directorate of Student Affairs (Interview 04). Figure 6 illustrates
the Persona representing the needs of the Directorate of Academic
Prospecting (Interview 05). Finally, Figure 7 presents the Persona
representing the needs of the Vice-Rector of Undergraduate Studies
(Interview 06), which reflects the strategic needs.

Zhttps://www.canva.com/

4.4 Functional and Non-Functional
Requirements

By identifying the objectives of each Persona, it was possible to
refine the functional requirements. Table 2 shows all the functional
requirements that were identified as necessary for the tool based
on the interviews.

The non-functional requirements related to the quality attributes
were also specified to improve the general understanding of the
proposed tool. Table 3 shows all the detected non-functional re-
quirements.
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Interview Keyword | Keyword identified in in- | Functional Re- | Requirement
D terview quirement ID
01, 03, 04 KwWo1 Information de- | FRO1 The system must allow academic sector staff to query various information to meet
mand/Variable demands external information requests to the university.
01, 03, 04 Kwo1 Information de- | FRO2 The system must allow academic sector staff to query various information to meet
mand/Variable demands internal information requests within the university.
01, 02, 03, 04, 05, 06 KWo3 Report generation FRO3 The system must allow academic sector staff to generate reports with various
information to meet external information requests to the university.
01, 02, 03, 04, 05,06 | KWO03 Report generation FR04 The system must allow academic sector staff to generate reports with various
information to meet internal information requests within the university.
01, 02, 03, 04, 05,06 | KWO03 Report generation FRO5 The system must allow course coordinators to query various information.
03, 04, 05 KWo04 Fixed demands FRO6 The system must allow the scheduling of periodic report generation to meet fixed
demands.
01, 02, 03, 04, 05, 06 KWo5 Vacancy control FRO7 The system must allow control and monitoring of vacancies.
01, 02, 03, 04, 05, 06 KWo05 Vacancy control FR08 The system must allow control and monitoring of idle vacancies.
02, 03 KWo6 Vacancy distribution FR0O9 The system must allow the prediction of available vacancies per call notice.
1 KwWo7 Course efficiency FR10 The system must allow monitoring of vacancy statuses by course.
1 Kwo7 Course efficiency FR11 The system must allow monitoring of student statuses by course.
1 Kwo7 Course efficiency FR12 The system must allow analysis of the most effective admission type.
1 KwWo8 Student efficiency FR13 The system must allow monitoring of student situations.
1 KWo09 Admission type efficiency | FR14 The system must allow analysis of students’ academic performance (academic
index) by admission type, course, and campus.
1 KWo09 Admission type efficiency | FR15 The system must allow analysis of student dropout rates by course, admission
type, and campus.
1 KW10 Data access necessity FR16 The system must have different access levels for each profile.
01, 03, 04, 05, 06 KWwWi11 Data integration FR17 The system must allow integration and processing of available data in the academic
management system database.
01, 02, 05, 06 Kw12 Internal regulations FR18 The system must comply with internal regulations - Graduation Standards.
01, 03, 06 Kwi14 Initial student profile FR19 The system must display information about incoming students: cities of origin,
high school of graduation, and school type.
01, 02, 03, 06 KW15 Causes of idle vacancies FR20 The system must register the causes/reasons for idle vacancies (withdrawal form).
2 KW16 Student status FR21 The system must allow monitoring of the number of students by status and course
(active, graduating, graduated, completed, canceled, on leave).
02, 03 Kw17 Offered vacancies FR22 The system must include the number of vacancies offered per course.
01, 02, 03 KW18 Selection processes FR23 The system must include information about offered selection processes.
02, 04, 05, 06 KW19 Search types/Data filter- | FR24 The system must allow search and filter options.
ing
2 Kw20 Offered courses FR25 The system must include information about offered courses.
03, 04 Kw22 Historical data FR26 The system must allow viewing of historical series data related to vacancies,
admissions, enrollments, dropouts, and graduates.
03, 04 Kw22 Historical data FR27 The system must store data from previous years.
3 Kw23 Date of requested data FR28 The system must allow the generation of reports for a specific period defined by
the user.
3 Kw24 Data standardization FR29 The system must include information and legends for criteria used in filters.
3 KWw25 Auditable information FR30 The system must allow querying the list of students included in the figures shown
in the generated reports.
3 KwW26 Information outside the | FR31 The system must allow manual inclusion of information as some data is not
database available in the database.
3 Kw27 Origin of idle vacancies FR32 The system must allow monitoring of the number of idle vacancies by reason
(non-occupation in selection process, cancellation, penalty, death, etc.).
4 Kw2s External  information | FR33 The system must allow importing standardized CSV files for integrating data not
sources in academic management system.
4 Kw29 External  information | FR34 The system must allow manual inclusion of information requested by external
sources superior bodies not present in the system (e.g., MEC, CGU, AGU).
4 KWw31 Data updates FR35 The system must allow real-time monitoring of the number of vacancies.
4 KW32 Data visualization types | FR36 The system must include charts and visual resources for undergraduate data.
5 KWwW33 Pending workload for stu- | FR37 The system must allow viewing of individual student information.
dent completion
5 KW33 Pending workload for stu- | FR38 The system must allow viewing of the pending workload for student completion.
dent completion
6 KW35 Comparative data with | FR39 The system must allow viewing of comparative data on the university rates with
other HEIs other HEIs using information from the Census/INEP.
6 KW36 National admissions data | FR40 The system must allow viewing of comparative data on admissions with other
HEIs using information from the Census/INEP.
6 KW36 Public information FR41 The system must allow viewing of some information, such as numbers of admis-
sions, graduates, and dropouts, on a public webpage.

Table 2: Functional Requirements

4.5 Data Model for the BI Solution

Figure 8 depicts the conceptual model for the BI solutions based on
the stakeholders’ requirements analysis.

Important knowledge in this model is related to vacancy man-
agement, a main concern of the academic sector in the university. A

course opens a fixed amount of vacancies in each selection process.
A vacancy is a spot that can be filled by a student. However, when a
student egresses the course for any reason (e.g., course competition,
internal or external transfer, withdrawal, or dismissal), the vacancy
is opened again for a new student. A student can gain a vacancy by
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Interview Keyword ID Keyword identified in in- | Non-Functional Re- | Requirement
terview quirement ID

01, 02, 03, 04, 05, 06 KwW11 Data integration NFRO1 Integration - The system must integrate information from the univer-
sity’s academic management systems.

01, 02, 03, 04, 05, 06 | KW03 Report generation NFR02 Availability - The system must allow report generation at any time.

01 KwW13 Intuitive NFR03 Usability - The system must be easy to use.

01, 02 KW15 Student status NFR04 Privacy - The system must protect students’ personal data, ensuring
data anonymization.

Table 3: Non-Functional Requirements

Juliana (Academic Records Coordinator)

Maria Luiza (Director of Management and Teaching Quality)

Description:

Juliana, 40 years old, holds a degree in Library Science and has served as
the Academic Records Coordinator in the Undergraduate Office of a public
university for five years.

Responsibilities:

Operational activities related to undergraduate student records: registering
incoming students, updating academic transcripts, processing semester
suspensions, managing graduation ceremonies, and handling program
cancellations. Managing the undergraduate academic records archive.
Issuing academic documents, as well as diploma preparation and
registration.

Objectives:
- To access information and generate reports to meet internal and external university demands.
- Toutilize a tool that complies with internal regulations.
- To monitor available and occupied undergraduate seats, as well as student status and performance.
- To analyze the most effective admission types and visualize data on incoming students.
- To assess student dropout rates and identify causes/reasons for vacant seats.

Figure 2: Persona representing the needs of the Academic
Records Coordination

Marcelo (Admissions Processes Coordinator)

Description:

Marcelo, 43 years old, holds a degree in Business Administration and has
been serving as the Admissions Processes Coordinator in the
Undergraduate Office of a public university for three years.

Responsibi St

Operational activities related to admissions processes, including both initial
admissions and the allocation of vacant undergraduate seats. Responsible
for identifying and reporting vacant undergraduate seats.

Objectives:

- To access information and generate reports to meet internal and external university demands.

- To utilize a tool that complies with internal regulations.

- To monitor available and occupied undergraduate seats, with search and filter options.

- To obtain information about the admissions processes offered, including the number of seats
available per program, as well as projections of available seats for admissions calls using vacant
seats.

- To analyze student dropout rates and identify causes/reasons for vacant seats

Figure 3: Persona representing the needs of the Admissions
Processes Coordination

applying to a quotas group or through wide competition. A vacancy
can have an occupied status when it is allocated to an active student.
Otherwise, the vacancy can have one of the following statuses: idle
when the student temporarily stops the course, blocked when the
course decides not to offer such vacancy, or available when the
vacancy is free to be used by a new student.

Another concern reported by the interviewed stakeholders is
understanding students’ performance and the reasons for idle va-
cancies and dropout rates. For this reason, the conceptual model
proposed the class student_performance, which contains informa-
tion (attributes) to understand the student’s performance by subject.
Moreover, the class student_vacancy includes the data to understand
the vacancy status depending on the student’s characterization of

Description:

Maria Luiza, 56 years old, holds a degree in Pedagogy and has been
serving as the Director of Management and Teaching Quality in the
Undergraduate Office of a public university for five years.

Responsibilities:

Tactical activities related to the management and quality of undergraduate
teaching, including continuous improvement initiatives, policy proposals
aimed at enhancing teaching quality, and the development of norms and
procedures. Monitoring key performance indicators, such as dropout rates,
retention rates, student success, and academic performance.

Objectives:

- To access information and generate reports to meet internal and external university demands, as well
as to schedule regular reports for fixed demands.

- To manitor available and occupied undergraduate seats, along with student status and performance.

- To obtain information about admissions processes and the number of seats available per program,
along with projections of available seats for admissions calls using vacant seats.

- To analyze the most effective admission types and visualize data on incoming students.

- To assess student dropout rates and identify causesireasons for vacant seats.

- Toview historical data series related to seats, admissions, enroliments, dropouts, and graduates.

- To access detailed lists of students reflected in quantitative reports, along with information and
‘explanations about the applied filters.

- Tointegrate information from various available databases.

Figure 4: Persona representing the needs of the Directorate
of Teaching Management and Quality

Adriana (Director of Student Affairs)

Description:

Adriana, 48 years old, is a professar and has held the position of Director
of Student Affairs in the Undergraduate Office of a public university for 1
year and a half.

Responsibilities:
Tactical activities related to undergraduate student assistance, including
the management of policies, actions, and services for student support,
accessibility, inclusion, and the promotion of ethnic-racial and gender
equality. Oversight and monitoring of financial resources allocated to the
sector’s initiatives.

Objectives:

- To access information and generate reports to meet internal and external university demands, as well
as to schedule regular reports for fixed demands.

- To monitor available and occupied undergraduate seats, along with student status and performance,
with search and filter options.

- Toview historical data series related to seats, admissions, enrollments, dropouts, and graduates.

- Tointegrate information from various available databases.

- Touse a tool that complies with requirements from external supervisory bodies.

- Togenerate visual representations, such as graphs, for undergraduate data

Figure 5: Persona representing the needs of the Directorate
of Student Affairs

who uses such a vacancy over time. Students are characterized
depending on the entrance and egress forms, enrollment and entry
groups (by a specific quota or not), course grade, course load carried
out, and the academic index (considering course failures).

5 Discussion

It was observed that, although the current Academic Management
System used by the institution offers a wide range of functionalities
and supports the operationalization of the university’s academic
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Rafael (Director of Academic Prospection)

Description:

Rafael, 38 years old, holds a degree in Business Administration and has
been serving as the Director of Academic Prospection in the
Undergraduate Office of a public university for three years.

ies related to academic prospection, including the
implementation of initiatives for alumni tracking and fostering relationships
and partnerships between the university and organizations operating in
various fields of education.

Objectives:
- To access information and generate reports to meet internal and external university demands, as well
as to schedule regular reports for fixed demands.

- To generate reports with filters for user-defined time periods

- To utilize a tool that complies with internal regulations.

- To monitor available and occupied undergraduate seats, along with student status and performance,
with search and filter options.

- To access individual student information.

Figure 6: Persona representing the needs of the Directorate
of Academic Prospecting

Carlos (Vice-Rector of Undergraduate Studies)

Description:

Carlos, 65 years old, is a professor and has held the position of Dean of
Undergraduate Studies at the Undergraduate Office of a public university
for three years.

Responsibilities:

Strategic activities related to the Undergraduate Office, including
coordination of institutional action programs, implementation of support
measures for processes regarding the organization and operation of
undergraduate programs, and academic activities. Preparation of
management reports and risk management for the department.
Supervision of activities caried out by subordinate sectors and
undergraduate-related initiatives.

Objectives:
- Toaccess information and generate reports to meet internal and external university demands.
To utilize a tool that complies with internal regulations.
To manitor available and occupied undergraduate seats, along with student status and performance.
To analyze the most effective admission types and visualize data on incoming students.
To assess student dropout rates and identify causes/reasons for vacant seats.
To view comparative data and rates of admissions between the university and other higher education
institutions.
- Tomake public information, such as enroliment numbers, graduates, and dropout rates, automatically
available to external audiences.

Figure 7: Persona representing the needs of the Vice-Rector
of Undergraduate Studies

management, some essential requirements are lacking. The inability
to generate reports that fully meet the department’s needs was
highlighted by all interviewees.

A solution should enable the generation of various reports related
to undergraduate activities, especially with flexible filtering options.
The filtering criteria identified by stakeholders as critical include:

Gender;

Age;

Race;

Admission type (e.g., entrance exam type, quota or non-quota
admission);

Income;

Type of high school attended (public or private);

e Student’s hometown.

Additionally, the ability to generate quantitative reports over spe-
cific periods, with selections for the start year, graduation year, type
of admission, and type of graduation, was deemed essential. Most
of the data mentioned is already recorded in the current system;
however, it cannot be queried through the system’s interface.

<<enumeration>> student <<enumeration>>
student_status subject status
student_code
active ace approved
graduating ender 1 failed
graduzted Geasiity — 0. cancelled
completed ty_school: type _of_high_school locked
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1 subject_average
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-of high. period
municipal_public 1e class
State_pubiic
private i
‘student_vacancy assimas
1y_entrance: entrance_form [
ty_egress: egress_form course._subject
entoliment_group: quota =
<<enumeration>> entry_group: quota id_subject
egress_form grade
course_load name_subject
Course completion acadernic_index
Internal transfer credits
External tiansfer 0. »
Withdrawal
Dismissal is occunpied by fers
i
1
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vacan
entrance_form il “course code Instute
status: vacancy_status [€—mac instiute code
sIsu . oflers | modaliy: course_modaity offered —3|
1 1 !
Olympic medals vacancy_code o oy T |instiute name
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universty name
ow income idle technical daytime
self-declared-Dlack accupied bachelors evening
self-declared-Drown blocked post-graduate nightime
selfdeclared indigenous completed distance
selfdeclared-quilombola. avallable
with disabilties

Figure 8: Conceptual model for the BI solution

Several interviewees reported that addressing both internal and
external demands requires a considerable amount of operational
effort. Even for simple information requests, such as obtaining the
number of incoming, enrolled, and graduated students for a specific
year, multiple reports must be generated and manually combined
outside the system, typically using spreadsheets. In some cases,
it is necessary to request assistance from the IT department for
direct database extraction due to the lack of options in the system’s
interface.

Data integration issues were also widely mentioned by the in-
terviewees. It was reported that separate data controls and even
isolated systems are used for processes where the current system’s
functionality does not fully align with their needs. For instance, the
admission process relies on an isolated system provided by another
university, which only partially meets the requirements. Similarly,
student aid data is managed using spreadsheets.

In this context, a BI tool that simplifies report generation and
data integration could significantly reduce operational workload
while directly supporting responses to information access requests
and enhancing the university’s active transparency efforts.

Several articles identified challenges in quickly obtaining data
and accessing the necessary information as key motivations for
implementing BI, which result in limitations and delays in retrieving
information. The application of BI for improved data integration
was specifically mentioned in [21, 29, 42].

The challenges and difficulties reported by the interviewees align
with the issues and motivations identified in the articles analyzed in
a Systematic Mapping Study previously conducted by the authors,
currently under publication. Based on the benefits reported in the
literature, the application of BI could benefit the university in the
following aspects:

o Improved data management and integration;



SBSI’2025, May 19-23, 2025, Recife, PE, Brazil

e Enhanced information visualization and report generation;

o Better knowledge management and the ability to generate
valuable insights about institutional performance, support-
ing decision-making;

o Increased academic efficiency and process automation;

e Faster response times to internal and external demands.

5.1 Stakeholders Expectations

From the conducted interviews, it became evident that stakeholders
shared common expectations, particularly regarding improvements
in the manner and speed of obtaining information and reports.
Other expectations for improvement included standardization of
concepts and data storage, adaptation of support tools to effectively
handle all processes assigned to the department, the ability to gen-
erate auditable information and reports, and the use of system data
to support decision-making processes.

5.2 Challenges

The application of Bl in the sector faces several challenges, includ-
ing:

e Data Integration: The university’s Database Management
System (DBMS) contains data from the current academic
management system and the legacy system. Additionally,
some older data are only available in physical format. There
are also controls maintained outside the DBMS, typically in
spreadsheets, due to the lack of functionality in the current
system. Implementing a Data Warehouse would be neces-
sary to consolidate all electronic data. This would directly
contribute to the total Interoperability of the institution’s
systems, in accordance with Challenge 3 - Complexity of
Information Systems of [4].

o Conceptualization Challenges: Interviewees reported issues
with undefined concepts within the university, such as: what
constitutes an unused seat and how long it should be con-
sidered unused; whether student admissions through non-
standard processes (e.g., Undergraduate Student Agreement
Program [PEC-G], exchange programs, judicial decisions, or
ex officio transfers) should be included in admission statis-
tics; which formulas should be used for calculating unused
seats, completion rates, success rates, and other metrics. To
address these issues, the tool would need to comply with
internal regulations and Brazilian legislation, and all utilized
parameters would need to be documented. Specific filters
could also be employed to address this challenge.

e Privacy and Public Information Availability Challenges: In
Brazil, the General Data Protection Law (LGPD), enacted
in 2018 [9], regulates the handling of personal data. This
may limit researchers’ access to databases required for BI
implementation. To address this, ethics committee (CEP) ap-
proval and the signing of responsibility agreements would
be necessary. It is also essential to ensure that no personal
or confidential information is made publicly available, em-
ploying techniques to protect data from unauthorized access.
In return, the availability of public data that would be made
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possible with the tool would directly contribute to trans-
parency, in accordance to Challenge 2 - Information Systems
and the Open World Challenges of [4].

e Strategic Decision-Making Challenges: As a public institu-
tion, changes to policies and regulations are generally lim-
ited and require significant time to implement. Interviewees
noted the absence of certain records that could be used to
gain insights about students but are not currently available
for entry in the system. High turnover in some departments,
with frequent managerial changes, results in information
loss and challenges in data standardization. Additionally,
there may be resistance to change and cultural barriers to
adopting a BI system. Standardizing data and providing reg-
ular training and capacity-building for managers and staff
would be essential.

e Resource Challenges: Developing and implementing the BI
tool may be hindered by a lack of financial, human, and tech-
nological resources. Support from the university’s senior
administration would be crucial for the successful imple-
mentation of a Bl system.

5.3 Threats to Validity

The authors identify the following potential threats to the validity
of this research:

(i) Interviewee Bias: Although semi-structured interviews with
various questions were conducted, stakeholders may have provided
responses they believed were more desirable to the interviewer
rather than their genuine opinions or experiences. This could distort
the collected data and affect the practical relevance of the identified
requirements.

(ii) External Changes: Significant changes in legislation in the
coming years or modifications to the academic management system
used during the interviews could lead to shifts in the institution’s
requirements.

(iii) Stakeholder Changes: Although the personas method was
employed to identify sector needs, high turnover and management
changes may result in new stakeholders with differing perceptions.
This could impact the practical relevance of the identified require-
ments.

(iv) External Validity: The results were specified based on the
specific needs of the institution where the study was conducted.
The identified requirements may not be directly applicable to other
institutions, particularly universities with significant differences in
size, organizational culture, structure, or context. This could limit
the study’s external validity.

6 Conclusion

This research was approved by the Ethics Committee with the
code CAAE 76830423.0.0000.0356. This study aimed to gather re-
quirements for a BI solution to support the academic management
department of UNIFEL Initially, an observational study was con-
ducted to understand the department’s operations. Subsequently,
semi-structured interviews were carried out with key stakehold-
ers. The interviews were then coded, and stakeholders’ needs were
identified. Finally, the requirements specifications were determined.
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A total of 41 functional requirements and four non-functional
requirements were identified, outlining the features a tool would
need to meet the current needs of the undergraduate management
sector. Such requirements were the basis for proposing an initial
conceptual model that would guide the development of a further
BI tool.

This research contributes to the specification and modeling of
an information system for data, information, and knowledge man-
agement, applied to the domain of public higher education. The
BI solution would allow the integration of data in the various sys-
tems used, contributing to interoperability. The tool would also
enable the automation of service delivery and information process-
ing, providing quicker and more precise responses to information
access requests. Additionally, it would facilitate public information
visualization, promoting active transparency within institutions.

Future work could explore the assessment of costs and impacts of
Bl implementation in the sector, the requirements for implementing
a Data Warehouse, creating a reference architecture to guide the
development of these BI solutions, and the application of BI in the
department.
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