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ABSTRACT

Introduction: The importance of Postgraduate courses for the
development of a society is unguestionable, although many
challenges make it difficult for programs that offer this level of
education to survive. Objective: The aim of this study is to
characterize the Brazilian Postgraduate programs in the area of
Information Science that have been deactivated. Methodology: In
terms of nature, it is characterized as basic research and, in terms
of objectives, it is descriptive and quantitative research, applying
the procedures of documentary research, through consultation of
the Coordination's Catalog of Theses and Dissertations for the
Improvement of Higher Education Personnel. The period from
2004 to 2021 was considered, and the procedures adopted
identified the programs, characterized those that were
deactivated and mapped the themes of their research. Results:
The results revealed the existence of three deactivated programs,
one of which was professional and had only been in existence for
a short time, although it contributed to increasing the production
share of the studies defended in them whose themes addressed
information as an object of study, representing, thus, the field of
Information Science. Conclusion: The analysis of deactivated
programs highlighted the strengthening of the area, reinforced
the role played by professional programs and indicated possible
challenges, such as the attempt to meet the evaluation criteria in
relation to socioeconomic inequalities in the Brazilian territory.

KEYWORDS
Information Science. Post graduate program. Research and
development. Evaluation courses. Academic development.

Desativagdo dos cursos brasileiros de pds-
graduagéio stricto sensu em ciéncia da
informagén: uma discussao inicial

RESUMO

Introdugao: A importancia dos cursos de Pos-Graduagao para o
desenvolvimento de uma sociedade é inquestionavel, embora
muitos desafios dificultem a sobrevivéncia dos programas que
oferecem esse nivel de ensino. Objetivo: Pretende-se, com este
estudo, caracterizar os programas brasileiros de Pds-Graduacdo da
area da Ciéncia da Informacdo que foram desativados.
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Metodologia: Quanto a natureza, caracteriza-se como uma
pesquisa basica e, quanto aos objetivos, trata-se de pesquisa,
descritiva e quantitativa, aplicando-se os procedimentos da
pesquisa documental, por meio da consulta ao Catalogo de Teses e
Dissertaces da Coordenagdo de Aperfeicoamento de Pessoal de
Nivel Superior. Foi considerado o intervalo de 2004 a 2021, e 0s
procedimentos  adotados  identificaram  os  programas,
caracterizaram os desativados e mapearam as tematicas das suas
pesquisas. Resultados: Os resultados revelaram a existéncia de trés
programas desativados, sendo um deles de modalidade profissional
e com um tempo curto de existéncia, embora tenha contribuido
para elevar a parcela de producdo dos estudos neles defendidos
cujas tematicas abordaram a informagdo como objeto de estudo,
representando, assim, o campo da Ciéncia da Informacdo.
Conclusdo: A andlise dos programas desativados evidenciou o
fortalecimento da area, reforcou o papel exercido pelos programas
profissionais e indicou possiveis desafios, tal como a tentativa de
atender aos critérios de avaliagdo em relacdo as desigualdades
socioecondmicas do territdrio brasileiro.
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1 INTRODUCTION

Brazilian postgraduate courses began in the 1930s with the "European origin™ model
of professorships, in which "a single professor - the full professor - was responsible for teaching
and research, assisted by a variable number of assistants appointed by him" (Balbachevsky,
2005, p. 276). According to the author, to support this model, characterized by informal
teaching and centered on the thesis, Brazil received foreign professors, either on academic
missions or as asylum seekers fleeing the war in their countries.

According to Nazareno and Herbetta (2019), the regulation of postgraduate studies in
Brazil began in the 1960s, with the publication of Opinion No. 977/1965, issued by the Federal
Education Council (FEC) to meet the requirements of Article 69 of the National Education
Guidelines and Bases Law (LDB) of 1961, which provided for the existence of courses at this
level. The purpose of the opinion was to "[...] correct the structural deficiencies that existed
mainly in the training of teachers and in the qualification of personnel who would focus on
scientific production and contribute to national development” (Nazareno; Herbetta, 2019, p.
104). Thus, the goal was to provide specialized training for teachers in Brazilian universities
and colleges, which was later expanded to meet the needs of the labor market, offering an
education that combined academic and professional training.

The Coordination for the Improvement of Higher Education Personnel (CAPES),
which was created in 1951 to maintain qualified training in higher education and is affiliated
with the Ministry of Education, created "a sophisticated evaluation system based on peer
review" in 1970, which "[...] made it possible to link official support to program performance
and eventually established a minimum standard of academic quality for programs [...]"
(Balbachevsky, 2005, p. 276). Thus, in 1976, "[...] the first evaluation process for postgraduate
programs took place [...]" (Balbachevsky, 2005, p. 282). Subsequently, according to the author,
the evaluation models were improved and became increasingly strict, imposing international
quality standards, and by 1998, a grade of three was the minimum required for recognition of a
postgraduate program.

Nearly 60 years after their regulation, Brazilian postgraduate programs, especially
those in the stricto sensu modality, have made progress in Brazil's development indices,
although some challenges remain in terms of strengthening these programs. Venturini (2019)
mentions that the most visible challenge is the intense regional, ethnic, racial, and economic
inequalities that make education unequal across the vast national territory. Similarly, Magalhaes
(2023) mentions that regional inequalities weaken the results of the CAPES evaluation of
courses. This inequality, in most cases, hinders the release of resources to support the activities
of the courses and can also lead to the closure or deactivation of the programs offered.

In the field of Information Science, few studies have set out to map the scenario of
postgraduate courses in this area of knowledge and the challenges they face. Among the few
studies are Pinheiro (2007) and Lanca, Amaral and Gracioso (2018). The first identified the
existence of 9 programs with master's degrees, and 5 of them also with Ph.D. degrees. The
second study showed an increase in the number of programs and courses, with 9 programs
created between 2015 and 2017, 6 of which are professional programs. In total, according to
Langa, Amaral and Gracioso (2018), Brazil had 8 professional and 15 academic programs in
2017, the oldest being the Universidade Federal do Rio de Janeiro (UFRJ-IBICT), founded in
1970 and the first Master in Information Science in Brazil.

Since more than five years have passed since the period analyzed by Langa, Amaral,
and Gracioso (2018), it is appropriate to review the current panorama of graduate programs in
information science to highlight the survival or deactivation of the programs implemented.
Therefore, this study aims to map and characterize the Brazilian postgraduate programs in
Information Science that have been deactivated, to understand the challenges that have become
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obstacles that have not been overcome. It is considered that the results of this study provide an
opportunity to identify the survival and deactivation of programs in information science, which
makes it easier to identify the difficulties faced by this area of knowledge, contributing to
funding agencies and educational institutions being able to establish strategies to strengthen
what already exists as well as encourage the implementation of new programs.

In this context, Souza and Stumpf (2009) state that it is opportune to identify the
programs in the field of Information Science, as well as the advances and challenges related to
the trajectory of research in this area. This is especially necessary because Information Science
is a young field, still in the formative stages of its researchers, but with significant efforts to
discuss factors related to the development of its body of knowledge. It is also important to note,
in agreement with Souza and Stumpf (2009), that mapping the courses and identifying their
trajectories are justifiable initiatives, since it was after the year 2000 that Brazilian postgraduate
programs received a major boost, in all areas of knowledge, including, in this process, the area
of Information Science.

In terms of textual structure, this article consists of five sections, including this
introductory part. Next, some challenges related to the deactivation of Brazilian postgraduate
courses are described, followed by the methodological procedures. Then there are the results
and discussion of the study, ending with the conclusion section.

2 BRAZILIAN POSTGRADUATES: CHALLENGES AND EVALUATION

Nobre and Freitas (2017) state that Brazilian graduate education is governed by
an integrated system composed of universities and other higher education institutions, which
have autonomy to create or close courses, although the system depends on funding from CAPES
and its ranking, which assigns a classification that allows courses to continue. Thus, the authors
state that the purpose of the system is to meet the needs of training teachers and researchers,
with activities focused on teaching and research, and also on training highly specialized
technicians to work in different segments of the market (both public and private).

Aradjo and Valentim (2019) emphasize the importance of postgraduate studies in
consolidating a field of knowledge, and value the evaluation tools that make it possible to
improve teaching and research in professional qualification courses. In turn, Nobrega (2018)
points out that several factors contribute to the strengthening of Brazilian postgraduate studies,
such as the assessment strategies adopted by CAPES and the involvement of funding agencies,
actions that improve research practices. In addition, the involvement and performance of
teaching and research institutions that have adopted expansion and internationalization policies
should also be evaluated, with the aim of increasing the role of these institutions in Brazil's
economic development (Trevisou; Balsanello, 2023).

The history of postgraduate studies in Brazil shows its development and strengthening,
both quantitatively and qualitatively. The numerical expansion of stricto sensu courses in public
and private institutions occurred mainly since the 2000s, in line with the increase in
undergraduate courses and the investment in teaching and research in higher education
institutions (Nobrega, 2018). Regarding the expansion of the number of courses, Trevisou and
Balsanello (2023) identify an exponential growth, as the number of master's and doctoral
courses increased from 2,119 in 1999 to 6,924 in 2019, an annual growth rate of around 14.5%,
with a parallel growth in enrollment, which went from 85,276 in 1999 to 292,766 in 2019.

If, on the one hand, the role of CAPES is fundamental for the qualification of research
activities, requiring a standard of quality that is essential for the improvement of scientific
discoveries, on the other hand, it imposes a requirement that cannot always be met by all
institutions, due to various factors. As a consequence, failure to meet the quality criteria
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established by CAPES leads to a reduction in investments and the release of resources needed
to guarantee research activities.

2.1 Factors for the deactivation of Graduate Programs

The deactivation of courses is a complex process, and it is difficult to identify the real
factors that interfere with their cancellation. Orth's research (2023), which was carried out on
social work courses, showed that a course is deactivated due to a lack of demand, a lack of
resources, and also due to the negative result of the evaluation carried out by the accrediting
institutions. According to the author, this is not a single factor, but a set of factors involving the
responsibilities of different institutions.

Analyzing the contents of the 49 Capes evaluation forms, referring to the different
areas of knowledge, it can be seen that the programs are required to articulate the activities and
actions of the PPG with the Institutional Development Plan (IDP) of the university. The absence
of this element can lead to inconsistencies in the identity of the program (philosophy, mission,
and pedagogical guidelines, among others). There may also be a lack of alignment with market
demands, with the result that graduates do not find a role in the country's productive sector,
which is why the evaluation of courses considers graduates. PPGs must have a certain thematic
scope to respond to the real needs of society. Another problem is when the group of professors
in the PPG lacks maturity, which hinders collective production in a given field of knowledge.
Thus, despite the peculiarities verified in the records of each area of knowledge, basic
guantitative metrics, such as the bibliographic production of the faculty and students, are often
not met by the programs, which leads to a reduction of the grade and the deactivation of the
program.

Coco and Amaral (2021, p. 799-800) report that the evaluation of PPGs is currently
carried out on a four-yearly basis and aims to ensure continuous quality improvement, thus "[...]
programs with very low scores are deactivated and programs with higher scores are treated
differently, especially in terms of funding”. As mentioned above, the CAPES criteria for
evaluating postgraduate programs require them to meet standards of excellence comparable to
levels 6 and 7, under penalty of a reduction in the institution's funding. In the case of budgetary
constraints, the programs' functioning is compromised and demand is likely to decrease, reasons
that can be considered as possible factors leading to the deactivation of the courses offered.

Even considering the progress made by postgraduate programs in Brazil, such as in
information science programs, as stated by Araudjo and Valentim (2019), there are assumptions
about the difficulties faced by these programs. Probably the greatest challenge is related to the
unequal distribution of programs among the Brazilian regions, a fact confirmed by Lanca,
Amaral, and Gracioso (2018), when the authors state that the challenge is based on the social
inequalities that exist in the intense Brazilian territory, a fact that can jeopardize the validity
and survival of the courses.

We are a continental country, with its own peculiarities and regionalities. Reproducing
or trying to reproduce an evaluation format from other countries, without a little
anthropophagy, may continue to generate discussions, dissatisfaction, and inequalities
in Brazilian universities. We believe that it is necessary for academics, organizations,
and public institutions to come together to find solutions that reflect everyone's needs
(Cardoso; Dantas, 2019, p. 7).

This fact was also confirmed by Silva (2008), who criticized the evaluation system for
not considering the economic differences between Brazilian regions. The study indicated that
the more developed regions, such as the Southeast and South, have the largest number of
programs compared to other regions, such as the North and Northeast. "As a result, master's
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and doctoral programs in the country that do not meet the required minimum level of excellence
have often been closed™ (Silva, 2008, p. 57). Also discussing this issue, Guimaraes, Brito and
Santos (2020, p. 68) point out that there has been progress in Brazilian postgraduate studies,
especially with the expansion of the number of courses in different regions, but that regional
asymmetries continue to be the main challenge, i.e., "[...] without the necessary public funding,
regional disparities in Brazilian postgraduate studies will deepen.

In the perspectives discussed in this section, it is necessary to recognize that "[...] these
actors [scholars, entities, and institutions] must be valued and understand that the primary
purpose of postgraduate studies is to provide qualified training for the production of
knowledge™ and that "there must be a guaranteed allocation of resources and adequate
infrastructure to promote science, technology, and innovation in the country" (Parada;
Kantorski; Nichiata, 2020, p. 2).

3 METHODOLOGY

From a methodological perspective, it is basic research because it "[...] aims to
generate new knowledge useful for the advancement of science™ without, in principle,
"expected practical application” (Prodanov, Freitas, 2013, p. 51). In terms of its objectives, it is
exploratory and descriptive, since the data collected are characterized, analyzed, and classified
because of a priori created categories of analysis (variables), using a primarily quantitative
approach.

In terms of technical procedures, documentary research was used, which uses
documents of a primary nature (or primary source) because "[...] it is based on materials that
have not yet received an analytical treatment or that can be reworked according to the objectives
of the research” (Prodanov, Freitas, 2013, p. 55). Capes open data is considered a primary
document based on Pinheiro's (2006, p. 2) statement that primary documents "[...] are those that
are presented and disseminated in the exact form in which they are produced by their authors™.
Following this perspective, open government data is guided by the definition: "open data is data
that can be freely used, reused, and redistributed by anyone™ and "[...] the data must be available
in its entirety, (...) preferably by download from the Internet; it must also be in a convenient
and modifiable format" (Manual, 2011, p. 13). In addition, open government data retains the
nature of "primary” data: it is presented as collected from the source, at the highest level of
granularity possible, without aggregation or modification" (Manual, 2011, p. 14).

The platform consulted to collect the primary data was the CAPES Open Data website,
specifically the first set of data from the Theses and Dissertations Catalog, which covers the
period from 2004 to 2021. This interval was chosen because the data were collected in the first
months of 2022, when the data for 2022 had not yet been made available by CAPES.

The data were collected, opened and grouped using the OpenRefine software, version
3.7.5, and then structured in a DataFrame. They were then subjected to a cleaning process to
correct various inconsistencies, such as repetitions, and to standardize the structure of the data
(format of letters and numbers). Next, the development environment was structured using the
Python programming language and the Pandas and Matplotlib libraries, using Google's Colab
tool.

Once the programming environment was structured and formatted, we proceeded to
data processing, considering the 19 categories of analysis (variables) studied, divided into two
stages: 1) a survey of programs in the field of computer science, and 2) characterization of
disabled programs, as shown in Chart 1.
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Chart 1. Procedures and variables defined for data processing

Procedure Analyzed variable Purpose
1- Survey of Information | 1- Name of the programs Identify Brazilian graduate
Science programs 2 Institution : programs in the field of
3 - Year of creation
4 - State (UF) Information Science - situation
5 - Level 5022
6 - CAPES concept (grade)
2 - Characterization of 7 - Name of the programs Characterize the Brazilian
deactivated programs 8 - Institution graduate programs in the field
g - Year of creation

— of Information Science that
10 - Year of deactivation

11 - Capes concept (over time) have been deactivated

12 - State and Region

13 - Major area

14 - Assessment area

15 - Type of teaching

16 - Level

17 - Number of defenses

18 - Research themes

19 - Reason for deactivation

Source: Study data (2023).

Once the data had been processed and the 19 categories of analysis (variables) shown
in Chart 1 had been defined, with 6 categories of analysis (variables) in stage 1 and 13 categories
of analysis (variables) in stage 2, the next step was to work on the visualization of the data to
evaluate the results and make them explicit. For this purpose, the graphical resources of the
Plotly library were used, either in the form of graphs or charts, since this tool is very robust in
the field of data visualization (Lafuente et al., 2021). In particular, for the treatment of research
topics, keywords with more than two occurrences over the years were studied.

4 RESULTS AND DISCUSSION

The results are presented in accordance with two basic stages: 1) a survey of programs
in the field of Information Science and 2) a characterization of the deactivated programs, based
on their respective categories of analysis (variables).

4.1 Results of the survey of programs

The data used identified a total of 30 programs in the field of Computer Science, as of
2022. It is considered that there is still room for an increase in the number of Brazilian programs
in the same area, since other areas of knowledge have more expressive numbers, such as
Production Engineering, which, according to Tonon, Matsuura and Lage Junio (2022), has 75
courses in operation; and also the area of Law, which, according to Rocha, Leal and Ribeiro
(2021), had 105 programs in operation, with data from 2020. The information on the official
website of Capes in November 2023 shows that there are 80 programs in operation in 53
different institutions.

The analysis in Stage 1 considered six categories of analysis (variables), namely: name
of the programs (1), linking institution (2), year of creation (3), state or UF (4), level (5), and
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Capes concept or grade (6). For a holistic view of all programs, Table 2 presents a summary of
5 of the 6 categories of analysis (variables 1, 2, 4, and 5) related to this stage 1.

Chart 2. Postgraduate programs in Information Science in Brazil - situation in 2022

Affiliated institution (2) UF (4) Name (1) Level (5) and
Concept (6
ME [ DO | MP | DP
Fundacao Casa de Rui Barbosa (FCRB) RJ Memory and Collections - - 4 -
Fundacao Universidade Federal de Sergipe SE Information Science - -l 4| -
(FUFSE)
Pontificia Universidade Catdlica de Campinas SP Information Science - - - |-
(PUC-CAMPINAS)
Universidade de Brasilia (UNB) DF Information Science 5 5 - -
Universidade de Sao Paulo (USP) SP Information Science 4 4 - -
Universidade de Sao Paulo (USP) SP Information Management 4 -
Universidade do Estado de Santa Catarina SC Information Management - -l 4| -
(UDESC)
Universidade Estadual de Londrina (UEL) PR Information Management - - - -
Universidade Estadual de Londrina (UEL) PR Information Science 4 4 - -
Universidade Estadual Paulista Julio de Mesquita |SP Information Science 7 7 - -
Filho, Marilia (UNESP-MAR)
Universidade Federal da Bahia (UFBA) BA Information Science 4 4 - -
Universidade Federal da Paraiba, Jodo Pessoa PB Information Science 4 | 4 - -
(UFPB-JP)
Universidade Federal de Alagoas (UFAL) AL Information Science 3 - - -
Universidade Federal de Minas Gerais (UFMQG) MG Information Science 5 5 - -
Universidade Federal de Minas Gerais (UFMG) MG Knowledge Management & 5 5 - -
Organization
Universidade Federal de Pernambuco (UFPE) PE Information Science 5 - -
Universidade Federal de Santa Catarina (UFSC) [SC Information Science 5 - -
Universidade Federal de Sao Carlos (UFSCAR) SP Information Science 4 - -
Universidade Federal do Cariri (UFCA) CE Library Science - -l 3| -
Universidade Federal do Ceara (UFC) CE Information Science 3 - - -
Universidade Federal do Espirito Santo (UFES)  |ES Information Science 3 - - -
Universidade Federal do Estado do Rio de RJ Library Science - -l o4 | -
Janeiro (UNIRIO)
Universidade Federal do Estado do Rio de RJ Document and Archive - - 4 -
Janeiro (UNIRIO) Management
Universidade Federal do Pard (UFPA) PA Information Science 4 - - -
Universidade Federal do Rio de Janeiro (UFRJ) RJ Information Science - UFRJ - 6 6 - -
IBICT
Universidade Federal do Rio Grande do Norte RN Information and Knowledge - - 4| -
(UFRN) Management
Universidade Federal do Rio Grande do Sul RS Information Science 3 - - -
(UFRGS)
Universidade Federal Fluminense (UFF) RJ Information Science - - - -
Universidade Federal Fluminense (UFF) RJ Information Science 4 | 4 - -
Universidade Fumec (FUMEC) MG Information Systems and 4| 4 - -
Knowledge Management

Legend: levels - ME: Academic Master's Degree; DO: Academic Doctorate; MP: Professional Master's Degree; DP: Professional Doctorate. *
According to Capes Ordinance No. 173, of September 5, 2023, when a graduate program receives an "A" grade, this means that the program
has recently been approved and recognized by Capes, but has not yet undergone the permanence evaluation.

Source: Study data (2023).
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The results of the analysis of the four categories (variables) in stage 1, shown in Table
2, show a variation in the names of the programs (variable 1), with the most common name
being Information Science, with 20 programs (about 67%). These programs are spread over 25
different institutions (variable 2), with USP, UEL, UFMG, UNIRIO and UFF each having two
programs.

When identifying the state or UF (variable 4), the locations to which the programs
belong were checked, and it was found that there are 6 programs in RJ, with 20%, 5 programs
in SP, with about 17%, 3 programs in MG, with 10%, 2 programs in SC, PR, and CE, with
about 7% each, and 1 program in SE, DF, PA, BA, PB, AL, PE, ES, RN, and RS, with about
3% each. These states are distributed among the five Brazilian regions, as shown in Figure 1.

Figure 1. Distribution of programs by Brazilian region

1 Program in the
Northern Region

1 Program in the
Central-West Region

15 Programs in
the Southeast

5 Programs in the Region

Source: Study data (2023).

Figure 1 shows that the Southeast has a total of 15 programs, or 50% of the total. This
is followed by the Northeast with 8 programs (26.67%), the South with 5 programs (16.67%),
and the Midwest and North with 1 program each (3.33%). The small number of programs in
the Midwest and North indicates that there is room for expansion in the field of computer
science and that new programs can be created there. Although there is a significant number of
programs, with their presence in almost all Brazilian states (there is representation in all
Brazilian regions), the concentration is in the Southeast (15 programs), Northeast (8) and South
(5). In the Southeast, Rio de Janeiro (6 programs), S&o Paulo (4) and Minas Gerais (3) stand
out. In the second place, in the Northeast, we highlight the state of Ceara (2) and the states of
Sergipe, Bahia, Paraiba, Alagoas, Pernambuco, and Rio Grande do Norte (1 each). In third
place, in the South, we highlight the states of Santa Catarina and Parana (2 each).

This result is in line with the picture identified by Pinheiro (2007), Souza and Stumpf
(2009), and Lancga, Amaral, and Gracioso (2018), who point to an uneven distribution between
the regions. The result also shows a slight divergence from the findings of Silva (2008), who
reports that the Southeast and South regions have more programs. In this study, it was found
that the Northeast has more programs in Information Science than the South. This may not seem
like very significant data from a holistic view of Brazilian postgraduate studies, but it shows an
effort by the area to boost the creation of programs in regions that were previously underserved,
contributing to the decentralization of knowledge and the inclusion of different socio-economic
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realities in the national academic scene. Furthermore, it may reveal that the guidelines
established in the National Postgraduate Plans (PNPG) from 2005 to 2010 and 2011 to 2020,
which provided for policies to minimize regional asymmetries, have had some effect, at least
in the area of Information Science. However, it should be noted that more effective policies are
needed to eliminate the regional asymmetries recognized in the literature. It is hoped that these
will be considered in the new PNPG, from 2021 to 2030, which is still being drawn up and only
had its first committee meeting after June 2023.

Regarding program levels (variable 5), in the area of information science, there are 19
Academic Masters (ME), around 63%, 13 Academic Doctorates (DO), around 43%, 8
Professional Masters (MP), around 26% and, until December 2022, no Professional
Doctorates®. About the eight professional programs, their creation may be associated with the
fact that Information Science has an application characteristic, i.e., it relates to other areas of
knowledge, fostering interdisciplinary and benefiting society (Lanca; Amaral; Gracioso, 2018).

In the columns of program levels are the concepts or grades assigned to the programs
by Capes (variable 6), a situation recorded after the result of the 2017-2020 evaluation,
published in December 2022. It can be seen that there was only 1 (3%) program with a grade
of 7, UNESP, and only 1 (3%) program with a grade of 6, UFRJ, considered to be of a high
international standard. Then there were 5 programs with a score of 5 (17%), 15 programs with
a score of 4 (50%), 5 programs with a score of 3 (17%) and 3 programs without a score (10%),
which have already been deactivated, an issue that will be returned to in the next step 2.

With regard to the years in which the programs were created (variable 3), when
analyzing their historical trajectory, it became clear that for the 30 programs, the range of
variation in creation was from 1970 to 2019, as shown in Graph 1.

Graph 1. Historical trajectory of the 30 programs in IC
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@

Program Development
~

Year of occurrence

Legend: red bars: deactivated programs; green bars: active programs
Source: Research data (2024).

! [1] The Graduate Program in Information Science (PPGCI) of the Federal University of Sergipe (UFS) reports
on its website that Capes has approved the operation of the first Professional Doctorate in Information Science in
Brazil, scheduled to begin in 2024. However, at the time of publication of this article, the registration of the
program was not yet available on the Sucupira platform with information about the program.
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Looking at Graph 1, you can see that there were intervals of intermittent
program creation until 2009, when programs were created every year until 2019, with a gradual
increase. The exception is 2014, when no new programs were created. A gradual growth was
also found in the study by Lanca, Amaral, and Gracioso (2018), who identified the oldest
program as that of UFRJ, which implemented the first master's in information science in Brazil,
created by IBICT in 1970. The authors also reported that three programs stood out as having
existed the longest: UFMG's PPGCI program, which began in 1976 with a master's degree and
added a Ph.D. in 1997; UNB's, implemented in 1978; and UNESP's, created in 1988.

A highlight was 2013, when 8 new programs were created, followed by
2016, with 6 new programs, and 2012, with another 3. This means that 17 new programs, about
57% of the programs, were created after 2012, probably due to the VI PNPG, from 2011 to
2020, which reinforced the need to train and qualify human resources for Brazil's strategic
sectors, which had already been provided for in the V PNPG, from 2005 to 2010, but which had
not yet been effectively achieved in 2010.

The lack of creation of new programs in the years 2020 to 2022 can be
attributed to the Covid-19 pandemic, which has deeply affected Brazilian postgraduate studies.
Universities have had to make significant efforts to adapt to the new reality of remote or virtual
teaching. In addition, it is known that there was an evaluation of proposals for new courses
(APCN) in 2020, but this activity was not carried out in the following years, which may have
directly affected this result.

Returning to Chart 2 and Graph 1, there are three programs highlighted
(in red) that refer to programs that were deactivated by 2022, showing that there were 27 active
programs at that time. In accordance with the procedures of this study, the three inactive
programs will be analyzed in detail in the next step.

4.2 Results of the characterization of deactivated programs

| 11

In this stage 2, the characterization of the deactivated programs, we present
the details of the description of the specificities of the three inactive programs, which were
identified in stage 1, based on 13 categories of analysis (variables), namely: name of the
programs (7), institution (8), year of creation (9), year of deactivation (10), Capes concept (over
time) (11), state and region (12), major area (13), area of evaluation (14), teaching modality
(15), level (16), number of defenses (17), research themes (18) and reason for deactivation (19).

For a holistic view of the deactivated programs, we present a summary of
ten of the thirteen categories of analysis (variables), as shown in Table 3.

Chart 3. Characterization of deactivated postgraduate programs in Information Science

Variables analyzed

State and region
(12)

Name (7) Information Science Information Science Information Management

Institution (8) UFF PUC/Campinas UEL
Year of creation (g) 1970 1977 2008
Year of closure (10) 2008 2007 2014

State and region Rio de Janeiro/Southeast S30 Paulo/Southeast Parana/South
(12)

Major area (Capes 31003010056P0 33006016003P4 40002012035P8
program code) (13) Information Science Information Science Information Science
Year of closure (10) (60700009) (60700009) (60700009)
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Major area (Capes
program code) (13)

Communication and
Information

Communication and
Information

Communication and
Information

Type of teaching
(25)

Face-to-face education

Face-to-face education

Face-to-face education

Level (16)

Masters and Doctorates

Master's Degree

Professional Masters

Reason (19)

The Information Science
course is ending its
activities, as foreseen in the
termination of the UFF-
IBICT agreement.

The course was
removed from the list
of recommended
courses because it
received a concept
lower than 3in the

This course was not
considered fit to remain in
operation in the National
Postgraduate System, on
which occasion it received a
grade of 2.

2007 triennial
evaluation.
Source: Study data, adapted from the Sucupira Platform (2023).

The data in Chart 3 gives an overview of the deactivated programs. Starting with a
detailed analysis of the deactivated programs, we see that there are two programs with the name
(variable 7) of Information Science and one called Information Management, and they are
linked to three different institutions (variable 8), namely: PUC/Campinas, UFF and UEL,
respectively.

Regarding the year of creation (variable 9) and the year of deactivation (variable 10),
the situation is shown in Table 4.

Chart 4. Year of creation and deactivation of postgraduate programs in Information Science, situation in

2021
Name of program/institution Year of creation Year of shutdown Duration
Information Sciences/UFF 1970 2008 40 years | 12
Information Science/PUC-Campinas 1977 2007 30 years
Information Management/UEL 2008 2014 6 years

Source: Research data (2023).

Chart 4 shows that the programs were deactivated in 2007, 2008 and 2014; one of
them, a professional program, had a very short lifespan (six years), while the others, academic
programs, lasted 30 and 40 years.

As for the CAPES concept (over time) (variable 11), Table 1 shows an overview of
the grades.

Table 1 Grades awarded by CAPES in the evaluations of deactivated Information Science postgraduate
programs over the course of their validity.

Evaluation period UEL

(2008 a 2014)

PUC-Campinas
(1977 a 2007)

UFF
(1970 a 2008)

2004-2006 3 - -
2007-2009 2 - 4
2010-2012 - 3 4
2013-2016 - 2 -
2017-2020 - - -

Source: Data from the study, according to information obtained in response to a query on Fala. BR in January 2024
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Table 1 shows that the scores for the programs at PUC-Campinas and UEL declined
over the evaluation periods, according to the data from 2004 to 2021. This did not happen with
the UFF program because, as described in Table 3, the end of the UFF-IBICT agreement was
identified as the direct cause of its deactivation and not its score.

As for the identification of the state and region (variable 12) of the excluded programs,
all three programs are located in the South and Southeast regions, as shown in Figure 2.

Figure 2. Distribution by Brazilian states and regions of deactivated Information Science graduate
programs - situation in 2022
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Source: Study data (2024).

From Figure 2, we can see that the three deactivated programs are located in the
regions that together have the highest concentration of programs in Information Science, with
the South region having an inactive program in the state of Parana, and the Southeast region
having two inactive programs, one in the state of Sdo Paulo and one in the state of Rio de
Janeiro. It is important to note that the UEL deactivated its Information Management program
in 2014, but since 2012 it has created a new master's and doctoral program in Information
Science, which is active.

All the deactivated programs have Information Science as their major field
(variable 13), which is related to the CAPES assessment area (variable 14) called
Communication and Information. As for the type of teaching (variable 15), they are all face-
to-face, and according to the level (variable 16), there is one with an Academic Master's Degree
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(PUC/Campinas), one with a Professional Master's Degree (UEL) and one with an Academic
Master's Degree that started in 1970 and an Academic Doctorate that started in 1991 (UFF).

With regard to the number of defenses (variable 17) that took place in the three
deactivated programs between 2004 and 2021, it was found that there were 220 Master's
defenses, as shown in Graph 2.

Graph 2. Number of defenses of deactivated Information Science programs; values between
2004 and 2021

@ Masters [§ PhD
100

80

60

40

Total number of defenses

<
\\j< Q\B

Institutions

Source: Study data (2024).

As can be seen in Graph 2, out of a total of 220 defenses, there were 89 or 40.5%
defenses in the UFF program, 77 or 35% defenses in the PUC/Campinas program, and 54 or
24.5% defenses in the UEL program. In summary, there were 133 or 60.5% of academic
Master's defenses (PUC/Campinas and UFF), 54 or 24.5% of professional Master's defenses
(UEL) and 33 or 15% of academic Doctoral defenses (UFF). The UEL program, which is a
professional program, had a high number of defenses, with 54 defenses in only six years, which
means an average of nine defenses per year. This result confirms the study of Martins et al.
(2015, p. 411) when they report that "[...] the growing demand and need for improvement
among graduate professionals has led them to seek new knowledge to qualify their professional
performance”.

With regard to the research topics (variable 18), the results are presented separately
by institution, based on the frequency of appearance of the keywords attributed by the
respective authors, considering those that appeared twice or more. First, Graph 3 shows the
variety of terms and their respective quantities related to the PUC-Campinas program from
2004 to 2006 (the program was abolished in 2007).
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Graph 3. Themes of research defended in the PUC-Campinas program, from 2004 to 2006, and their
corresponding quantities, based on the most frequent keywords.
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Source: Study data (2024).

When examining the set of keywords with the most occurrences in PUCCAMP papers | 15
between 2004 and 2006, the term "information (specific types)" dominates with 19 occurrences,
including studies on scientific, business, government, technical, and decision-making
information, with 9 occurrences of the term "information" alone, which does not provide
enough semantics to be an element that "[. . .] enhances access to the content of documents,
beyond the information represented by the title and abstract”, as argued by Miguéis et al. (2013,
p. 115). Fujita et al. (2023, p. 3) have already discussed the problem of the "lack of
methodological guidance for the indexing process™ when authors assign keywords to their
publications. In light of this problem, it should be noted that this set of keywords does not
necessarily reflect the topics and issues actually addressed in information science research.

There were also 12 occurrences of terms representing the management and
representation of information and knowledge, showing the link between information science
and the organization of knowledge and its management aspects. Terms related to knowledge
domains were also found, such as "information science” with 9 occurrences and
"documentation™ with 2 occurrences. A primary analysis of the keywords shows the relevance
of the technological aspects of information (with the terms "information systems", "information
technology”, "information retrieval™) with 16 occurrences, the theme of scientific
communication (with the terms "scientific communication”, "scientific journal", "scientific
production”, "scientometrics™) with 14 occurrences, and the focus on people (with the terms
"digital inclusion and exclusion™, "information professional') with 7 occurrences.

Taking into account the conceptual scope of the field of information science, as defined
by Saracevic (1996), as well as subsequent reflections by other authors (Pinheiro, 2006; Araujo
and Valentin, 2019), it is possible to conclude that the thematic diversity found in Figure 5
includes terms representative of studies in the field, namely: "information (specific types)",
"information  systems”, "information and knowledge management”, "scientific
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communication”, "scientific production”, "information flow", "information technology",
"representation of information and knowledge”, and "information retrieval”. These nine terms
are frequently addressed in information science research, reflecting the different fields of study
and research.

Graph 4 shows the variety of terms and their quantities in relation to the UEL program
between 2010 and 2012 (the program was discontinued in 2014).

Graph 4. Themes of research defended in the UEL program, from 2010 to 2012, and their corresponding
quantities, based on the most frequent keywords.
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Source: Study data (2024).

In the analysis of the themes defended in the UEL postgraduate studies, no keywords
were found among the terms that represent areas of knowledge, as was the case with the results
of PUC-Campinas. Seventeen occurrences were found for terms that represent the link between
information science and the organization of knowledge and its management aspects (with the
terms "information organization”, "information and knowledge management"”, "information
mediation™). A primary analysis of the keywords also shows the relevance of the technological
aspects of information (with the terms “information systems", "information technology",
"information retrieval), with 16 occurrences, and issues related to people (with the terms
"Information behavior”, "information competence”, "information needs"), with 11 occurrences.
These data reflect the diversity of topics in the research conducted at UEL and underscore the
importance of an integrated and holistic view of information and related processes.

Graph 5 shows the variety of terms and their quantities in relation to the UFF program

between 2004 and 2009 (the program was discontinued in 2008).
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Graph 5. Themes of research defended in the UFF program, from 2004 to 2009, and their corresponding
quantities, based on the most frequent keywords.
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Source: Study data (2024).

When examining the set of keywords with the most occurrences in the UFF papers
between 2004 and 2009, the term "information (specific types)" dominates, as in the PUC-
Campinas results, with 23 occurrences, including studies on scientific, archival, cultural,
geographical, governmental, journalistic, technical and technological information, with 10
occurrences of the term "information™ alone. As mentioned above, this usage does not provide
sufficient semantics, as discussed by Miguéis et al. (2013).

There were 16 occurrences of terms representing the management and representation
of information and knowledge (with the terms "knowledge organization”, "knowledge
management”, "knowledge representation”, "information transfer™), showing the link between
information science and the organization of knowledge and its management aspects. Terms
related to knowledge fields were also found, such as "information science”, “education™,
"museology”, "documentation” and "archivology", with a total of 18 occurrences.

The analysis of the keywords also shows the relevance of the technological aspects of
information (with the terms "information technology", "electronic network™, "information
retrieval”, "information systems"”, "information architecture™), with 16 occurrences, the theme
of scientific communication (with the terms "scientific communication”, "journals"), with 12

occurrences, and issues related to people (with the terms "information user studies”,
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"information society"), with 11 occurrences. These are very central topics in information
science studies when analyzed in the light of Saracevic's (1996) definition of the field.

Furthermore, noteworthy was the theme of "interdisciplinarity”, with 7 occurrences
that did not appear in the keywords of the papers in the other two programs. It is understood
that the set of keywords shown in Figure 5 reflects the rich diversity of approaches and the
depth of research carried out at UFF, underlining the continuous evolution and importance of
Information Science in the academic context of the institution over the years.

When analyzing the set of the three deactivated postgraduate courses (UEL, UFF and
PUCCAMP), the centrality of the term "information (specific types)" is evident, with 42
occurrences, along with the term “information flow", with 9 occurrences”, reinforcing the
intrinsic importance of information in the field of Information Science, with the flow of
information being its object of study, analysis, and use in the various investigations carried out
by the postgraduate courses. And it is possible to note that the UFF showed remarkable
consistency in terms of mentions of other keywords. These nuances reflect the particularities of
each program and the evolution of their lines of research, but in essence, they all converge
towards the appreciation and profound understanding of information in their respective
academic contexts. An illustrative representation of the scientific fields of the three programs
is shown in Figure 3.

Figure 3: Cloud of the most frequently occurring keywords representing the field of research of the three
deactivated postgraduate programs (UEL, UFF and PUCCAMP).
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Source: Study data (2024).

As can be seen in Figure 3, in addition to the two terms already mentioned, attention
is drawn to terms that highlight the field's vocation for science communication, technological
aspects related to innovation and access to information, as well as the emphasis on the
organization and management of knowledge for different audiences. The results listed here are
in line with the theoretical-conceptual bases or principles/foundations of information science
as presented in the literature of the field, such as the classical concept proposed by Borko (1968,

p. 3):
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Information science is the discipline that studies the properties and behavior of
information, the forces that govern information flows, and the implications of
information processing for optimal accessibility and usability. Information science is
concerned with the body of knowledge related to the origin, collection, organization,
storage, retrieval, interpretation, transmission, transformation, and use of information.
It includes research into the representation of information in natural and artificial
systems, the use of codes for the efficient transmission of messages, and the study of
processing and techniques applied to computers and their programming systems. [...].

From a conceptual and practical perspective, the studies of Information Science are
based on the concepts identified, particularly with regard to the transfer of information through
flows that guarantee the generation of knowledge and value for organizations.

In turn, the consideration of Information Science as an interdisciplinary field has been
discussed since Saracevic (1996), who states that relations between fields are strengthened,
generating new knowledge based on new reflections "[...] that take different levels of
intellectual cooperation [...]" (Saracevic, 1996, p. 50). It should be noted, however, that this is
not yet a settled issue in information science. In the study presented here, the term
"interdisciplinary" appeared only in the keywords of the articles from the UFF program, but in
the study by Lanca, Amaral and Gracioso (2018), the term was used more forcefully. According
to the authors, the territory is determined and delimited by interdisciplinary relations, "[...] in a
process of constant mutation, like a living organism [...]", whose "[...] transmutations are
determined by scientific, technological, economic, historical, social and cultural phenomena
[...]" (Lanca, Amaral and Gracioso, 2018, p. 159).

In addition to the discussion about the interdisciplinarity of the field, research in the
field involves in-depth studies related to theories, concepts, and principles that lead to reflection
and imagination to produce theoretical knowledge. Information science is also concerned with
empirical information problems. It is therefore possible to observe that Information Science
continues to evolve to find theoretical, experimental, and practical solutions, a nature already | 19
observed by Saracevic (1996). In this sense, the professional programs are manifested, which
aim to train professionals "[...] committed to the ethics and the economic, social, and
educational functions of information for citizenship, [...] generating and disseminating technical
and scientific knowledge for innovation [...]" (Martins et al., 2015, p. 419).

Regarding the reasons for the deactivation of the programs (variable 19), it was clear
that two of them - PUC-Campinas and UEL - did not reach the minimum score required to
guarantee their operation, as determined by the CAPES evaluation. As for the UFF program, it
was deactivated due to an institutional problem since the interinstitutional partnership contract
was not renewed.

It should be noted that this is not unique to computer science, as studies in other fields
of knowledge have shown. Tonon, Matsuura and Lage Janio (2022) show that in the field of
production engineering, three programs were deactivated in 2021 (there were 75 in operation)
for reasons related to the low score obtained in the CAPES evaluation. A similar trend was
observed in the study of Rocha, Leal and Ribeiro (2021), in the field of Law, whose results
showed the existence of two deactivated programs in 2020 (there were 103 in operation), with
indications that the reasons are related to the CAPES evaluation.

As reflected by Velloso (2014, p. 13), postgraduate education is supported by a single
regulatory framework, "[...] which created clear and uniform parameters for the creation and
operation of programs, evaluation mechanisms centralized by CAPES [...] and funding
mechanisms linked to the evaluation of programs [...]". It is likely that the challenge to be
overcome relates to the standard of evaluation, which could not be the same for everyone due
to economic differences between regions, which could lead to unfair evaluation. "This is
because the country's economic development has tended to favor certain regions, harming
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others [...]" (Guimaraes; Brito; Santos, 2020, p. 50), which is a socially constituted problem
and, as such, difficult to solve.

5 FINAL CONSIDERATIONS

When studying the panorama of Brazilian Postgraduate Programs in Information
Science, it was possible to see that they have followed the development of Brazilian
Postgraduate Programs, considering the increase in the number of programs and the distribution
among Brazilian regions. There were indications that the Northeast region has promoted the
creation of programs in the area, since in this study it has more PPGs than the South. This
strongly suggests that there is an effort to decentralize knowledge and to strengthen regions that
were previously underserved by computer science programs. However, in general, the programs
in the Northeast have lower scores than the PPGs in the South and Southeast, probably due in
part to the impact of the CAPES evaluation, which does not adopt criteria based on the socio-
economic reality of each region and/or community.

Postgraduate programs in computer science began in 1970, and at the time of this
study's survey (2022), there were a total of 27 current programs and three that had been
deactivated. The finding that the number of active programs is much higher than the number of
deactivated programs indicates that the programs are trying to meet the evaluation criteria and
thus maintain the continuity of the courses offered to maintain a quality standard focused on
research practices, an occurrence that has also been observed in other fields of knowledge.

Of the deactivated programs (two academic and one professional), the professional
program was implemented in the 21st century, in 2008, and had a relatively short lifespan (six
years) compared to the other two (1970 and 1977). The reason for deactivating the newer
programs was the lower score obtained in the CAPES evaluation, while the older program was
deactivated because the contract between the institutions that offered it was not renewed. | 20

Despite their inactivation, the three programs contributed to the advancement of
Brazilian Information Science, in the sense that they produced 220 pieces of research in the
period analyzed, with the participation of the professional program standing out, considering
its short period of existence. This shows the value of professional courses for society and the
interest of professionals in the field in solving empirical information problems, which proves
the social and applied nature of Information Science.

As for the topics studied in the defended studies, it was found that the programs
maintained the principles and foundations of Information Science. The concentration areas and
their respective lines of research have developed studies that comprehensively represent the
information universe. This is due to the analytical focus on the different aspects, contexts, and
approaches to the object of information.

Based on these results, it is understood that the general objective of the study was
achieved, since the study characterized the deactivated postgraduate programs in the field of
information science. The analysis made it possible to see the possible challenges that permeate
the trajectory of these programs, especially with regard to the attempt of two of them (PUC-
Campinas and UEL) to meet the evaluation criteria.

The primarily quantitative nature of this study made it impossible to carry out a more
in-depth and contextualized analysis of the challenges faced by postgraduate programs in
Information Science. In this sense, the study manifested itself as a first discussion, the results
of which show a small quantitative part of this level of education in the field mentioned.
Therefore, the conclusions represent a starting point for further research on the progress and
challenges of postgraduate programs offered by educational institutions in Brazil.

In an attempt to continue studying this issue, two new research approaches are being
developed, both of a qualitative nature. We propose to study the main reasons that led to the
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deactivation of the programs through interviews with the coordinators of these courses. Another
possibility is to analyze the CAPES evaluation criteria and their impact on the standardization
of the evaluation process, regardless of the socio-economic conditions of each Brazilian region.
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