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Abstract:

Based primarily on an analysis of laws and legal frameworks, this qualitative exploratory study aims to
examine the development, context, construction, as well as deconstruction, of the technological
university model in Brazil. The Federal University of Technology — Parand (UTFPR) is the only
technological university in the country. The analysis presented herein demonstrates that its development
is the outcome of movements and efforts within its predecessor, the Federal Center of Technological
Education of Parana (CEFET-PR), to respond to the deconstruction of the technical education model, on
which the Institution was based, during the Fernando Henrique Cardoso government. The concept of a
technological university has not been replicated in any government since the transformation of CEFET-
PR to UTFPR, not even during the Workers’ Party (PT) government, which introduced the model. We
conclude that, despite efforts from within, the legal apparatus and the pursuit of certain characteristics
and goals, such as obtaining world class status, are aligning UTFPR increasingly toward the profile of
traditional universities.

Keywords: Technological University; Federal University of Technology — Parana; education policy;
technical education.

1 Introduction

Universities are places of knowledge and science, although they do not hold a monopoly on these concepts.
In Brazil, the idea of the university is based on the inseparable triad of teaching, research, and extension, as
outlined in Article 207 of the 1988 Constitution: “universities benefit from autonomy in didactic-scientific,
administrative, financial, and patrimonial management and will observe the principle of the inseparability of
teaching, research, and extension” (Brasil, 2016, p. 123).

Among developing countries, the academic and technological infrastructure of Brazil since the 1950s has
been unique, mainly due to initiatives of the federal and some state governments (Brito Cruz, 2010). Some
of the initiatives that have helped position Brazil at this important level include its public universities, the
National Council for Scientific and Technological Development (Conselho Nacional de Desenvolvimento
Cientifico e Tecnoldgico; CNPq), the Coordination for the Improvement of Higher Education Personnel
(Coordenacdo de Aperfeicoamento de Pessoal de Nivel Superior; CAPES) (Chiarini & Vieira, 2012) and
exceptional public companies such as Embraer, Petrobras, and Embrapa (Schneider, 2015).
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Universities develop the foundational understanding that not only pushes the boundaries of the social
underpinnings of knowledge, but also employs and expands on this knowledge. This creates the mistaken
perception that the role of the university is to solve current problems (Brito Cruz, 2010). Yet, the sole
mission of the university is to advance knowledge alongside education.

University research differs from research in the private sector, as it is linked to education that provides
stimulus for learning and critical thinking and is based on the scientific method. Academic research can be
obscure, and its usefulness or functionality does not necessarily have to be immediately evident, which
includes the exploration of basic science. In the private sector, research serves to improve products or
internal processes. It is essentially applied research, offering a space for the development of excellence in
technology (Brito Cruz, 2010).

According to Brito Cruz (2010), academic freedom and autonomy are essential principles for universities to
maintain their vitality. Despite its importance, academic freedom is poorly understood, and its
misinterpretation originates from the utilitarian assumptions of that underly discussions about science and
technology in Brazil. There are two main sides of utilitarianism. In conservative utilitarianism, which has an
economic focus, the main function of universities is to support the productive sector. On the other hand,
leftist utilitarianism has a more a social focus, in which the role of universities is to support actions directed
at poverty reduction and creating healthier and more equitable societies.

Although it is desirable that universities contribute economically and socially, both of which are primordial
to the country, neither role is part of a university’s raison d’étre (Brito Cruz, 2010). The main purpose of the
university is to train people to use knowledge, thus enabling them to develop solutions or mitigate problems
both in industry and society. As such, the university helps companies to become more competitive, while
also supporting the formulation of public policies for the betterment of Brazil. Universities cannot act as
Ministries of Health, Education, or Economy, or even as the center of research and development for a
company. The virtue of its relationship with the outside world lies in the association of the advancement of
knowledge with education.

Among these intricacies and considering that the role of the university is increasingly complex and
sophisticated (Santos, Nascimento & Buarque, 2015), herein the concept of the technological university
(TU) in Brazil will be examined. The investigation will explore historic and contemporary experiences
around the world, and then consider the development of TUs in Brazil, particularly the Federal University of
Technology — Parana (UTFPR), the only TU in the country. Unlike traditional universities, TUs and
technological institutions are based on a wide range of distinct models. In part, this diversity is the result of
legislation in the countries where the technological institutions are located.

Although the name TU is widely used in the literature, few studies offer an in-depth analysis of the
conceptual issues. Of the studies that examine TUs from a conceptual perspective, most focus on the
institutional and national context in which the institutions are established (Cunnane, 2018; Doern, 2008; Du
Pré, 2010; Harkin e Hazelkorn, 2015; Hatton, 2002; Hayhoe, 1989; Houghton, 2020; Kyvik, 2002; Laya,
2009; Lewis, 1991; Lievore, Pilatti e Teixeira, 2021a; McKenna e Sutherland, 2006; Mildred, 2002; Norgard
e Skodvin, 2002; Pratt, 1997).

In Brazil, despite UTFPR being unique in the country, the few studies that have examined the concept
mostly remain within the scope of the institution itself (Cechin, 2019; Costa et al., 2019; Helmann, 2019;
Lievore & Pilatti, 2018; Lievore, Pilatti & Teixeira, 2021a; Lievore, Pilatti & Teixeira, 2021b; Pilatti &
Lievore, 2018b; Pilatti, 2017).

Mainly through the analysis of official documents, this study examines the historical trajectory of TUs, and
discusses the construction and deconstruction of the TU model in Brazil. Because only one TU exists in the
country, the focus of the study is inherently directed at UTFPR. Through our documentary analysis, it
becomes clear that official documents shape reality, but they cannot be read as unilateral constructions. This
disjuncture stems from the fact that documents are products of a certain socio-historical context and
permeated with contemporary discourse.

2 Technological Universities (Institutions)
2.1 Trajectory, concept, and framework of technological universities (institutions) in the world
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Unlike traditional universities, which have an almost a thousand-year history, TUs are a more recent
phenomenon. The first TUs emerged in Europe in the eighteenth century during the Industrial Revolution. In
this period, the following institutions were founded: Czech Technical University in Prague, Czech Republic,
in 1707; Technical University of Berlin, in Germany, in 1770; Istanbul Technical University, in Turkey, in
1773; Budapest University of Technology and Economics, in Hungary, in 1782; Ecole Polytechnique, in
Paris, France, in 1794; and the University of Strathclyde in Glasgow, Scotland, in 1796 (Pilatti & Lievore,
2018a). In the United States, several technological institutions were established in the second half of the
nineteenth and early twentieth century. The spread of the model to Asia occurred mainly after World War I1.

Despite the fact that they emerged during the industrial revolution, Pilatti and Lievore (2018b) argue that
TUs were not necessarily a demand of the epoch. To support such an argument, they point out that 100 years
after the beginning of the first industrial revolution, there were 25 technological universities in 19 countries
on two continents, Europe and Asia. It took more than 200 years to reach a total of 50 technological
universities worldwide.

Technological institutions, such as colleges or universities of applied sciences, technical universities,
polytechnic institutes, among others, appeared basically through two avenues: they were created with a
predominant focus on the areas of engineering and technology; or resulted from the transformation or
agglomeration of institutions working in technical and vocational education (Lievore & Pilatti, 2018).

Depending on the educational characteristics of the nations in which they are located, the terminology used
for TUs is applied in a variety of ways. This is mainly due to imprecision around the concept of the TU
(Lievore & Pilatti, 2018; Mckenna & Sutherland, 2006).

The interaction and integration of two essentially opposing concepts, university and technology, to some
extent creates the contradictory concept of TUs. The idea of university comes from the Latin universitas,
which means universality, totality. The concept of technology is of Greek origin and formed by the junction
of tekne, which means art, technique, craft, with logos, which means set of knowledge.

From the nineteenth century, TUs spread around the world. Despite their common features, the
characteristics of this type of institution depend to significant degree on geographical location (Lievore &
Pilatti, 2018). A central feature, produced through the inherent opposition of the concept, is linked to the
idea of specialization.

As an ideal within a Weberian perspective, specialization can be represented as two extremes: as a means
(broad) or as an end (strict). Following this representation, institutions are situated along a continuum
between two extreme poles, potentially leaning more towards one or the other. In reality, it is unlikely that
any institution employs the concept of specialization fully as a means or as an end.

As a means, specialization, which is closely linked to the idea of technology in the concept of TU, is linked
to the institutional interests that ideally go beyond areas of knowledge. In fact, a TU that sees technology as
a means comes close to the idea of universitas. Thus, technology loses the connotation of an end goal and
becomes a means within the curriculum, employed in a multidisciplinary way in all areas of knowledge. The
idea of technology as an end, in its ideal form, is associated with a transdisciplinary model. Thus,
specialization indicates a fundamental focus on the areas of engineering and technology.

Within the Latin American context, the Network of Technological and Polytechnic Universities of Latin
America and the Caribbean (Red de Universidades Tecnoldgicas y Politécnicas da América Latina y el
Caribe; RUTYP), chose five strategic axes to define a model that represents TUs and similar institutions
around the world. The main characteristics are: innovation and entrepreneurship; research, development, and
technology transfer; technology parks and knowledge cities; social and environmental responsibility; and
connection with the productive sector (Pilatti & Lievore, 2018a; Red de Universidades Tecnoldgicas y
Politécnicas da América Latina y el Caribe, 2017).

Du Pré (2010), in analyzing South African higher education (HE) technology institutions, identified the
overall characteristics of the TU model as:

a)  excellence in teaching and learning;
b)  applied research;
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c) developing leadership in technology;

d) technology transfer and innovation;

e)  partnership with industry (education for the world of work);

f)  internationalization (for benchmarking good and best practices).

In the UK, Lewis (1992) argues that despite being part of a diverse group of institutions and having a
distinct ethos and objectives, polytechnics have many similarities with universities. In defining the
differences, Lewis (1992) highlights the danger of looking for differences that may be more imaginary than
real and resorting to convenient generalizations. However, for the author, the common features that
characterize the mission of polytechnics are:

a)  education is the main role;
b)  access for the underprivileged and marginally represented in society is paramount;

c) aptitude for higher education is a more important criterion for admission than formal
admission requirements;

d) strong link with local and regional communities, with the productive sector, and public
services;

e) the subjects and programs are closely related to the world of work;
f)  importance is given to the validation and monitoring of academic standards;
g) part-time students constitute a large proportion of enrollments;

h)  a substantial proportion of enrollments are in undergraduate programs, rather than graduate
programs.

For Lievore and Pilatti (2018), it is in the symbiosis between teaching, applied research, and technology
transfer, in addition to proximity to the productive sector, that the TU model is generally designed around
the world. This model is consistent with the context in France. Despite the lack of a widely accepted
concept, such as that of traditional universities, the authors identified characteristics that distinguish TUs:

a)  more practical technological teaching;

b)  prevalent performance in engineering and technology courses;

c) applied research focused on solving problems arising from industry;
d)  production and transfer of technology;

e)  strong links with the productive sector;

f)  emphasis on innovation and entrepreneurship;

g) production and use of technology for local and regional development;
h)  faculty with experience in the productive sector;

i)  training of knowledge workers.

The actual materialization of TUs is multidimensional and occurs in different ways. Variables that affect the
process include the educational policies of the country, often determined by the political regime in the form
of legal frameworks, and the issue of when the institution was conceptualized.

In terms of temporality, an important impetus arose from the movement known as May 1968; a movement
with Paris as its epicenter that spread to several other countries. The precursor of the movement was marked
by a wave of demonstrations by students and workers who demanded better physical and didactic conditions
for universities and the expansion of the French university system. From this movement, the French
university system was remodeled under Law no. 68-978 and, in 1972, the first university of technology in
France was created, the University of Technology of Compiéegne (Université de Technologie de Compiégne)
(Cechin, Pilatti & Ramond, 2021). As a result of the movement, which reached a global scale, many
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technological institutions were created or transformed in the 1970s. Following May 1968, two main
phenomena related to TUs occurred worldwide, one of expansion and the other of redesign.

The first notable movement is the significant increase in the number of TUs that were created or
transformed. The phenomenon spread beyond Europe, Asia, and the United States, where most
technological institutions had been restricted, to subsequently conquer the globe, with a few exceptions
(Hayhoe, 1989). The experience of TUs in Mexico is an important example in this context. In the early
1990s, the government created TUs to offer two-year programs to secondary school graduates. The
programs granted a degree of trained technician with a university education (Laya, 2009).

The second movement is underway and consists of the redesign of TUs. The convergence point of this
movement is in the approximation or unification of the statutes that distinguish traditional institutions from
technological ones, mainly in terms of their core competencies.

In several countries, part of this redesign has been the accreditation of technological institutions to grant
academic degrees and doctoral diplomas. The process is already in place in countries such as Germany,
Holland, Switzerland, Turkey, and Taiwan. In Portugal, despite already having legislation in place, the
process has not yet been implemented nor has it been peaceful as it involves institutional and political
interests (Lievore, Pilatti & Teixeira, 2021a, 2021b).

In the UK, the two-tier system of HE formed by universities (research-oriented) and polytechnics (bringing
together engineering and applied sciences with a practical professional focus) was overcome in 1992 with
the designation of polytechnics as universities, allowing them to issue their own diplomas. A process with
some similarity to that in the UK is underway in Ireland and is perhaps one of the most important ongoing
examples, along with the integration of the University of Technology of Compiégne into the Sorbonne in
France in 2018 (Cechin, 2019).

In Ireland, on January 1, 2019, the first TU, Technological University Dublin, was established. This
institution, which is the second largest in the country and has a history dating from 1887, is the result of the
merger of three institutes of technology: the Dublin Institute of Technology; the Institute of Technology,
Tallaght; and the Institute of Technology, Blanchardstown. Two other TUs, resulting from the merger of
institutes of technology, are also being established: the Munster Technological University and the
Technological University of the South East (Houghton, 2020).

This transformation is the result of a strategy within Irish HE, in which TUs are formed by the merger of
technological institutes and focus on preparing students for complex professional roles in a changing
technological world. The role of the professional trained by TUs is to disseminate knowledge in a way that
meets the needs of society and business, with special attention to the needs of the region in which the
university is located (Process and criteria for designation as a technological university, 2021).

Houghton (2020), examining the 11 remaining technology institutes in Ireland to understand the
implications of transformation by amalgamation, discussed a similar strategy put in place in the UK in 1992.
It is worth noting that other countries, such as Australia (Hatton, 2002; Mildred, 2002) and Norway (Kyvik,
2002; Norgard & Skodvin, 2002); have experienced comparable amalgamation processes. In the study,
Houghton(2020) classifies the process as a fundamental fracture between Irish polytechnics and
universities. The practical effect of the process was a race to build coalitions and the ultimate prize was
obtaining TU status (Harkin & Hazelkorn, 2015).

Houghton's (2020) starting point is the experience of Ireland's closest neighbor, the UK, which had a similar
two-tier system and transformed its polytechnics into universities. For Pratt (1997), the fact that the
polytechnics called themselves universities concealed the fact that these universities became polytechnics.
The experience is referred to as vocational drift (Doern, 2008).

For Houghton (2020) there is a real threat of loss of vocation for polytechnic institutes with their
transformation into universities. Cunnane (2018) warns that, through the transformation process, the new
institutions will present themselves with a capital U and a lowercase t to compete in world rankings. The
quest for inclusion in world rankings presupposes a movement toward criteria different from those that Irish
polytechnics have always adhered to in order to effectively serve their communities (Cunnane, 2018).
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In the UK, in becoming TUs, polytechnics lost much of their vocational orientation and became victims of
vocational drift, seeking to emulate traditional universities in terms of disciplines and focus (Houghton,
2020). In some cases, the transformed universities have become rather pale imitations of this type of
institution, lacking a coherent philosophy and purpose.

By way of comparison, Houghton (2020) sees an important and unfortunate distinction between what is
happening in Ireland and what has occurred in the UK. In the UK, the transformed polytechnics have
adopted the nomenclature of university. In Ireland, as has occurred in other European countries such as the
Netherlands and Finland, there is a requirement to retain the TU nomenclature for polytechnics that become
universities. In effect, in a system without differentiation, a distinct cluster of HE institutions may be created
in terms of status, which may reproduce the existing two-tier system (Houghton, 2020).

In Houghton’s (2020) view, using the name university is necessary to overcome the inadequate and outdated
second-class status that is often assigned to polytechnic institutes. Compared to universities, although the
student body of polytechnic institutes is made up of students from across the social spectrum, they
disproportionately serve the less advantaged (Higher Education Authority, 2019). Nevertheless, Houghton
(2020) sees that with TU status, institutes can break free from their inferior status.

According to Houghton (2020), other prospective problems in the ongoing Irish process include:
a)  conflicts arising from complex merger processes;

b)  the spatial distance between merged institutions and the possible dismantling of the cluster
policy and regionalism underway in Irish HE;

c) the development of a research culture in the new TUs that moves away from careers focused
on teaching with no incentives for research to a culture of meritocracy;

d) difficulty of rationalizing the system with mergers;

e) the construction of a new organizational culture and identity with the inclusion of ‘new
blood’ or recent recruits in the organization;

f)  political disputes over leadership positions.

In this complex and uncertain scenario, Houghton (2020) questions what will be lost in the transition to TU
status, revealing concerns about maintaining a focus on the local and regional and the distinctive mission of
the new institution. These concerns are aligned with Cunnane’s (2018) fear of the development of tU (with a
lowercase t) or simply universities.

2.2 From trade and apprenticeship schools to the Federal University of Technology — Parana (UTFPR)

In Brazil, the technological institutions that have endured, in most cases with a range of different names and
scopes than their current iteration, followed two main paths, first military and then public. In the private
sector there are no significant long-term examples of technological institutions.

In the military context, specifically in the Navy, the Naval School is the first long-term HE initiative with a
technological focus in the federal system that has maintained its specialized characteristics until its current
format. Located in Rio de Janeiro since 1808, the Naval School was founded in 1782 with the name of
Royal Academy of Marine Guards (Academia Real de Guardas-Marinha), and later renamed Naval School
(Escola Naval) in 1886 (Marinha do Brasil, 2021). In 2020, the Naval School offered 22 admission places
for training officers.

Considered an example of excellence on the national scene, the Technological Institute of Aeronautics
(Instituto Tecnoldgico de Aeronautica; ITA) was created by Alberto Santos-Dumont in the 1910s (Dumont,
1918). Inspired by the Massachusetts Institute of Technology (MIT), ITA was founded in Sdo José dos
Campos in 1950. The first course offered at the institution was Aeronautics Engineering (Instituto
Tecnoldgico de Aeronautica, 2021). After developing the nucleus that gave rise to Embraer, ITA has
become a reference as a model for teaching and integrating research and industry partnerships (Forjaz,
2005). In 2021, 150 admission places were offered at ITA, with 31 for those intending to continue as an
officer of the Brazilian Air Force and 119 for those intending to pursue a civil career after graduation.
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Another important reference in the military context is the Military Engineering Institute (Instituto Militar de
Engenharia; IME). Like the Naval School, the history of the IME dates to 1792, during the colonial period
in Brazil, with the founding of the Royal Academy (Real Academia) in Rio de Janeiro, the first in the
Americas and third in the world. After several name changes, in 1858 the institution was transformed into
the Central School (Escola Central). In addition to training officers, the Central School also trained military
and civil engineers, and was the only engineering school in Brazil at the time. Subsequently in 1874, due to
influence of the Germans, the Central School left the military sphere, and transferred its activities
exclusively to the training of civil engineers within the scope of the Secretariat of the Empire (Instituto
Militar de Engenharia, 2021).

More than five decades after the demilitarization of the Central School, the Military Engineering School
(Escola de Engenharia Militar) was founded in 1930, inspired by the French military mission. It received a
new name in 1933, becoming the Technical School of the Army (Escola Técnica do Exército). Later, in
1949, and influenced by the Americans, the Military Institute of Technology (Instituto Militar de
Tecnologia) was created. Ten years later, the two schools were merged into the IME, and in 1964, the IME
started admitting civilians (Instituto Militar de Engenharia, 2021). During the 2020/2021 entrance exams,
IME offered 98 admission places, of which 70 were for active-duty officers and 28 for reserve officers.

Together, the HE institutions of the Brazilian Armed Forces admit around 270 students per year. In a
country the size of Brazil, this number is insignificant, and, despite their recognized excellence, these
institutions are of little importance in the Brazilian educational context. Despite the similarity between
military institutions of HE in Brazil with existing institutions in other countries, we can see that the idea of
the TU under construction in Brazil did not follow the military path.

In the civilian context, the initial milestone was Decree No. 7.566 (Brasil, 1909). With this Decree, Trade
and Apprenticeship Schools (Escolas de Aprendizes Artifices) were created in each of the state capitals by
the president at the time, Nilo Pecanha. With the federal government as patron, and a focus on free basic
professional education, the schools were intended for the less advantaged in society, referred to in many
documents as the unfortunate, and aimed to train workers and foremen (Brasil, 1909). According to Cunha
(2000), their establishment represents one of the first positivist initiatives in the republican regime to train
the labor force, particularly in terms of manufacturing.

At the time, Brazil was divided into 20 states and the Federal District. Even though Decree No. 7.566
(Brasil, 1909) mentioned all state capitals, no school was established in Rio Grande do Sul State, nor in the
Federal District (Brasil, 1912). In 1919, the number of institutions expanded with the incorporation of the
Wenceslau Braz School of Arts and Crafts (Escola Normal de Artes e Oficios Wenceslau Braz), located in
the Federal District.

Under Law No. 378 (Brasil, 1937), and before the implementation of the New State (Estado Novo), the
schools maintained by the federal government were transformed into secondary schools. Under this law,
secondary schools that offered basic education, were refocused toward professional training in all fields and
at all levels (Brasil, 1937). The wider scope of the schools created in 1909 is related to the intervention by
the State in the economy, which sought to achieve progress through the rapid industrialization of the
country. This economic policy intended to transform Brazil’s natural vocation to a specialization in
primary goods exportation and sought to break away from the liberal dogma of self-regulated markets
(Amorim, 2013).

Through Law No. 378 (Brasil, 1937), the Ministry of Education and Public Health was reorganized, and
Article 34 states that “The University of Rio de Janeiro and the Federal Technical University will join to
form the University of Brazil”. This amalgamation had been planned since 1931, with the signature of
Minister Francisco Campos, in a decree that advocated for the university system to be constructed through
the amalgamation of isolated HE schools (FGV CPDOC, 2021). The University of Brazil, which became the
Federal University of Rio de Janeiro (Universidade Federal do Rio de Janeiro-UFRJ) in 1965, was born
through the merger of 15 schools or faculties, all of which received national denomination, with 16
institutes, some of which had not yet been created, and the National Museum (Brasil, 1937; FGV CPDOC,
2021).

Luiz Marcelo de Lara, IJSRM Volume 09 Issue 12 December 2021 [www.ijsrm.in] EL-2021-2066



The Federal Technical University (Universidade Technica Federal), which was part of the University of
Brazil, is almost a blank page in the historiography of Brazilian education. One of the few passages
available in the literature that indirectly cites the Federal Technical University, is in the 1957 Yearbook of
the National School of Chemistry (Escola Nacional de Quimica). It states that the School, which was created
on July 28, 1933, “On July 14, 1934, by Decree No. 24.738, was transferred to the Ministry of Education at
the time, and incorporating the Federal Technical University” (Universidade do Brasil, 1958, p. 1). From
this excerpt we can deduce that the Federal Technical University was the result of the merger of a set of
schools or colleges organized in the form of a policy established by Francisco Campos, which was an
ephemeral initiative.

In 1942, the Statue of Industrial Education, Decree-Law No. 4.073 (Brasil, 1942b), created the conditions
for a new transformation, which was implemented a few days later with Decree-Law No. 4.127(Brasil,
1942a). This decree defined the federal network of industrial teaching establishments, consisting of
technical, industrial, trade, and apprenticeship schools, and transformed the secondary schools created in
1937. The Decree-Law created 11 federal technical schools and 13 federal industrial schools, that would
provide professional training in two phases of industrial education, and enabled the possibility for graduates
of the secondary school level of industrial education to access the higher level in related fields.

According to Cunha (2000), the creation of technical and industrial schools at the federal level and during
the Vargas Era, reinforced the progressive ideology of industrialism. The proclaimed values of industrialism
included progress, economic emancipation, political independence, democracy, and civilization, among
others. Through industry, the project sought to elevate Brazil to the level of civilized nations, such as the
United States and countries in Europe. From the perspective of the industrialists, professional education was
also a powerful instrument to solve social problems (Cunha, 2000). During their 33-year tenure,
approximately 141.000 students passed through the Secondary Schools and Schools of Trade and
Apprenticeship (Cunha, 2000).

In 1956, Juscelino Kubitschek de Oliveira became President of Brazil (Cunha, 2002). The situation created
by Getulio Vargas’ suicide, and the ensuing political and economic crises, was quite complex. Juscelino
took power with the implementation of his developmental action plan called “Fifty Years in Five”, in which
the goal was to align the Brazilian economy with the American. In the realm of education, key adjustments
to the ongoing policy and adaptation of the 1946 Constitution included Law No. 3.552 (Brasil, 1959b) and
Decree No. 47.038 (Brasil, 1959a). The law established a new organizational and administrative structure of
the industrial teaching establishments in the Ministry of Education and Culture (Brasil, 1959b). The decree
regulated industrial education, allocating it to the level of secondary school and indicating that the federal
schools of the Ministry of Education and Culture should follow the legislation (Brasil, 1959a). As a result of
the decree, the schools within its purview once again changed their names.

During Brazil’s military dictatorship, under Decree-Law no. 547 (Brasil, 1969), the Federal Technical
Schools of Parana, Rio de Janeiro, and Minas Gerais were authorized to offer short-term HE courses. With
this legal authorization and the implementation of Operation Engineering Centers with resources from a
partnership with the International Bank for Reconstruction and Development (BIRD), the three technical
schools began to offer short-term HE courses at the beginning of the following decade (Helmann, 2019).

With this authorization, the three institutions gained a new profile. According to Guimaraes (2002), the
specific characteristics of the model were:

a)  exclusive focus on the area of technology;

b)  higher education as a continuity of technical secondary school education, differentiated from
the university system;

c) emphasis on specialized training aimed at the labor market and development;
d)  focus on applied research and providing services to the community.

The Directives and Foundation Law of 1971 highlighted education and compulsory professionalization
(Giorgi & Almeida, 2014). But the overall movement began to gain real ground with the transformation of
the three federal technical schools into Federal Centers for Technological Education (Centros Federais de
Educacéo Tecnoldgica; CEFETS), including CEFET Parana (CEFET-PR), Minas Gerais (CEFET-MG) and
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Rio de Janeiro (CEFET Celso Suckow da Fonseca — CEFET-RJ), with authorization to act in the realm of
HE (Brasil, 1978). With the creation of the CEFETS, the new iteration of these institutions implemented full-
term HE courses in the areas of Industrial Engineering and training courses for technicians (Guimarées,
2002; Pilatti, 2017). The features of the new model were outlined in the objectives in Art. 2 of Law No.
6.545 (Brasil, 1978):

| —to provide higher education:

a) undergraduate and graduate, aimed at the training of professionals in industrial
engineering and technicians;

b) full and short-term licentiate degrees, aiming at the education of teachers and
specialists for the disciplines of secondary school education and courses for the
education of technicians;

Il — to provide secondary school education for the training of industrial assistants and
technicians;

Il — to promote extension, improvement, and specialization courses, aiming at
professional upgrading in the industrial technical area;

IV — to carry out research in the technical industrial area, stimulating creative
activities and extending its benefits to the community by means of courses and
services.

These directives were partially changed with Decree No. 87.310 (Brasil, 1982), which regulated the 1978
Law. The main changes introduced were:

a) the integration of secondary school technical education with higher education;

b)  higher education as a continuity of secondary school technical education, differentiated from
the university education system;

c) emphasis on specialized training, considering the labor market and development trends;
d) acting exclusively in the technological area;
e)  conducting applied research and rendering services.

The system remained stable until 1986, at which point the José Sarney government instituted a program to
expand the CEFETSs beyond the state capitals. In practical terms, the CEFETSs created decentralized units
throughout the rural interior of their respective states. In 1988, the Citizen Constitution was enacted. In
1989, the Technical School of Maranhdo, in President Sarney's home state, was transformed into CEFET
Maranhdo (CEFET-MA) through Law No. 7.863 (Brasil, 1989), a political maneuver that disregarded the
technical criteria and occurred in isolation.

In 1993, in accordance with Law No. 8.711 (Brasil, 1993b), and with Itamar Franco as president, the
Technical School of Bahia was transformed into CEFET Bahia (CEFET-BA). The following year, under
Law No. 8.948 (Brasil, 1994), the National System of Technological Education was created. The system was
made up of the five existing CEFETSs, the Federal Technical Schools created in 1959, and the Federal
Technical and Agrotechnical Schools (Escolas Técnicas e Agrotécnicas Federais) created by Law No. 8.670
(Brasil, 1993a). The establishment of the new CEFETs occurred gradually, by specific decree for each
center.

With Fernando Henrique Cardoso (FHC) in power, Brazil began to have a more clear educational policy that
went beyond isolated initiatives. The policy put in place while FHC led the country was a neoliberal one,
and the process of privatization of HE is an important element of the model. Universities experienced
significant challenges, with the stagnation of salaries and budgets, in addition to a process of attrition in
which staff were not replaced when they left (Cunha, 2003). The guiding principle of the FHC government
in terms of education was that the resources available were sufficient if their use was optimized (Pinto,
2002).
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On December 20, 1996, HFC enacted Law no. 9.394 (Brasil, 2005a), the Law of Directives and Foundations
of National Education (LDB). In the law, and specifically in the sole paragraph of Art. 52, the possibility of
creating specialized universities by field of knowledge was indicated (Brasil, 2017). Many aspects of the
LDB required regulation, and this regulation came in the form of Decree No. 2.208 (Brasil, 1997), which
significantly affected the National System of Technological Education. By excluding the possibility of
providing technical education integrated with secondary school education, Article 5 of that decree
dismantled the model in which approximately 70% of the students in CEFETs were enrolled (Pilatti, 2017).
The wording of Article 5 is: “Technical level professional education will have its own curricular
organization and be independent of secondary school and may be offered concomitantly or sequentially to
it” (Brasil, 1997).

In the second half of the 1990s, looking to insert itself in the ongoing expansionist policy which was aimed
at meeting the training demands of professionals in the technological area and based on the new LDB, the
Federal Engineering School of Itajuba (Escola Federal de Engenharia de Itajubd), created in 1913, began to
claim the status of a specialized technological university (Universidade Federal de Itajuba, 2021). This was
the first project for a TU in Brazil. In 1998, the project gained some ground with the increase from two to
nine new undergraduate courses at the institution (Universidade Federal de Itajuba, 2021).

On April 24, 2002, the project to transform the Federal School of Engineering of Itajuba into a university
was sanctioned by President FHC, thus creating the Federal University of Itajuba (Universidade Federal de
Itajubd; UNIFEI). Regardless of the original project and despite keeping its focus on engineering courses,
UNIFEI abandoned its initially claimed condition of a specialized university in its name (Universidade
Federal de Itajubd, 2021). The exclusion of UNIFEI in the Federal Network of Professional, Scientific and
Technological Education (Brasil, 2008) clearly shows that in the eyes of the Ministry of Education (MEC)
the institution was not transformed into a specialized university.

Concomitantly, with the National System of Technological Education being systematically expanded,
Decree No. 5.224 (Brasil, 2004) established a new organizational model for CEFETSs. For the first time, the
decree makes clear mention of the scope of technological education as the purpose of CEFETS. In Art. 3.
(Brasil, 2004), the basic characteristics of CEFETSs are described:

I — Offer technological education, considering the advancement of technological
knowledge and the growing incorporation of new methods and processes of
production and distribution of goods and services;

I — priority action in the technological area, in various sectors of the economy;
Il — integration of theory and practice in teaching;

IV — vertical articulation and integration of technological education with the
different levels and modalities of education, with work, science, and technology;

V — offer undergraduate and graduate higher education in the technological area;

VI — offer specialized training at all levels of education, taking into consideration the
trends of the productive sector and technological development;

VII — conducting applied research and providing services;

VIII — developing teaching practice, encompassing the different levels and
modalities of education, considering the qualifications required in each case;

IX — shared use of laboratories and human resources across different levels and
modes of education;

X — developing an educational process that permanently favors the transformation of
knowledge into goods and services for the benefit of society;

XI — organizational structure that is flexible, rational, and appropriate to its
peculiarities and objectives;
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XII — integration of educational actions with society’s expectations and trends in the
productive sector.

The following year, under Law No. 11.184 (Brasil, 2005b), the first and the only TU in Brazil was created,
UTFPR. As a transformation from CEFET-PR, the university is the result of an internal institutional project
that found resonance in the expansionist policy of federal public HE carried out by then President Luiz
Inéacio Lula da Silva (Lula) (Pilatti, 2017).

2.3 What is a technological university in Brazil?

To answer the question ‘what is a TU in Brazil?’ in a consistent and accurate way, it is necessary to take a
closer look at UTFPR, as it is the only successful TU initiative in the country to date.

UTFPR went through the process of transformation during a period in which a new kind of university was
being envisaged for Brazil within the Lula government. However, for the first time, and unlike the
transformations experienced by the institution since its original iteration as the School of Apprentices and
Artificers (Escola de Aprendizes Artifices), the process grew from within the institution, and was not part of
an educational policy.

The process of transformation into a specialized university was supported by the LDB of 1996, and was
silently triggered by Decree No. 2.208 (Brasil, 1997). Until this decree, the National System of
Technological Education had been stable. And in this system, the CEFETSs created in 1978 were considered
a reference of quality in the formation of technical labor (Guimarées, 2002). However, with the dismantling
brought about by Decree No. 2.208 (Brasil, 1997), CEFET-PR became the protagonist in the construction of
a new design for the system.

The path taken by CEFET-PR was to substitute technical courses with HE technology courses. The option,
permitted by the LDB, represented the resumption of a model that had failed in the 1970s, and had been
used mainly by private institutions to leverage these courses and enter the realm of HE. When the modality
was adopted, internally there was little clarity about what technology courses were or their applicability
(Pilatti, 2017). Internally, there was the idea that the technical courses to be replaced already met the
requirements of HE (Guimardaes, 2002).

In 1997, CEFET-PR had its headquarters in the city of Curitiba, with five decentralized units (UNEDS)
located in the cities of Campo Mourdo, Cornélio Procdpio, Medianeira, Pato Branco, and Ponta Grossa. At
the headquarters, undergraduate and graduate courses were offered alongside technical courses. In the
UNEDs, only technical courses were offered. After the decree, HE technology courses began to be offered
in all CEFET-PR campuses, while secondary school courses continued to be offered but a reduced scale
(Guimaraes, 2002).

Displacement of the area of focus from the secondary school to the HE level gave birth within CEFET-PR to
the idea of transforming the institution into a specialized university (Guimarées, 2002). In 1999, the proposal
to create a specialized university was approved by the highest body of the institution. Besides the possibility
opened up by the LDB, the request was based on CEFET-PR’s academic indicators that met the legal
requirements in effect to obtain university status. Within the National System of Technological Education,
only CEFET-PR had achieved these academic indicators. However, the proposal was immediately rejected
by the then Minister of Education, Paulo Renato Souza (Pilatti, 2017).

With the rise of Lula to the presidency, CEFET-PR found in the Minister of Education Cristovam Buarque
an ally of the proposed transformation. Through a process that was supported internally, the proposal was
transformed into a bill and submitted to the Chamber of Deputies and the Senate (Pilatti, 2017). The bill was
very similar to Law No. 6.545 (Brasil, 1978). After minor adjustments and approval in all instances, the bill
was sanctioned by President Lula, in October 2005, through Law No. 11.184 (Brasil, 2005b).

Within the structure of MEC, although transformed, UTFPR remained within the Secretariat of
Technological Education (Secretaria de Educagdo Tecnoldgica; SETEC), along with the other CEFETS,
unlike universities which are designated to the Secretary of Higher Education (Secretaria de Ensino
Superior; SESU). While the transformation was celebrated throughout the system, at the same time it had
important implications.
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With the transformation that occurred in Parana, many CEFETs used political means to plead for the rank of
TU (Pilatti, 2017), a movement that had the most strength in the CEFETs of Rio de Janeiro and Minas
Gerais. These institutions, although not reaching the indicators required by the current legislation, presented
indicators and scope similar to those of Parana.

Despite the reversal of Decree No. 2.208 (Brasil, 1997), the autonomy of the university enabled a shift in
focus in UTFPR, which was already at a high level, beyond HE courses of technology, in opposition to the
educational policies determined by MEC.

The conflict was managed with through two main measures within the Lula government, the movement of
UTFPR to SESU and the transformation of the remaining CEFETSs into Federal Institutes of Education,
Science, and Technology (Institutos Federais de Educacéo, Ciéncia e Tecnologia; IFs) (Brasil, 2008). We
can consider that, in an attempt to avoid a dismantling of the federal system focused on secondary school
technical education, MEC effectively demobilized efforts to transform CEFETs with Decree 6.905 (Brasil,
2007). Only CEFET-MG and CEFET-RJ did not adhere to the decree and, as such, did not become IFs.
These two institutions continued to seek the rank of TU and the subsequent modifications to their model
(Ciavatta, 2006).

On December 29, 2008, President Lula sanctioned Law number 11.892 (Brasil, 2008), which established the
Federal Network of Professional, Scientific, and Technological Education within the federal education
system and linked to MEC, creating 38 IFs. These 38 IFs, UTFPR, CEFET-MG, CEFET-RJ, and the
Technical Schools connected with Federal Universities were included in the Network. In 2012, Pedro I
College, in Rio de Janeiro, was also incorporated.

After several changes in government, the demands of CEFET-MG and CEFET-RJ have not yet been met.
Since Lula’s presidency, it is evident that subsequent governments have taken a position against the creation
of other TUs, at times imposing measures on these CEFETSs that can be seen as coercive to force their
transformation into Ifs (Pilatti, 2017).

With the transformation of UTFPR into a university in 2008, the institution was able to join the Support
Program for Restructuring and Expansion Plans of Federal Universities (Programa de Apoio a Planos de
Reestruturacdo e Expansao das Universidades Federais; Reuni). The inclusion of UTFPR was one of the
final initiatives carried out in the program, and despite criticisms of the program, the process was peaceful,
unlike the situation at some federal universities (Pilatti, 2017). Criticisms of the program highlight the
continued dismantling of the scientific-technological model, as occurred in the neoliberal policy of FHC’s
government and imposed by international financial organizations on Latin America (Borges & Aquino,
2012; Léda & Mancebo, 2009).

After a long period of staff stagnation and attrition, Reuni helped UTFPR to continue the process of
expanding into rural areas of the state and increase the number of course offerings, particularly in
engineering.

With this expansion, the profile of the teaching staff became more academic, in accordance with the
legislation that began to require a doctoral degree for professors in public federal universities. However,
proximity to the productive sector, which was a key feature of CEFET-PR and is characteristic of TUs, to a
certain extent is being lost (Pilatti, 2017).

After the completion of the Reuni Program, UTFPR became of one of the ten largest federal universities in
Brazil (in terms of budget, number of students, number of student equivalents, number of professors, and
admission places offered, among other indicators). The institution, with campuses located in 13 cities across
the State of Parand, has the largest number of satellite campuses of all Brazilian federal universities.
Approximately 70% of UTFPR’s students are enrolled in campuses located in rural communities and small
cities outside the capital. Thus, UTFPR is also the most active federal university in rural Brazil.

After joining the Reuni Program, UTFPR focused its activities on engineering courses, which are now
offered at campuses throughout the state. Currently, the institution offers the largest number of engineering
student admissions in Brazil among federal universities. However, with the movement towards engineering,
the dissolution of technical and technology courses has also occurred. The inclusion of graduate studies was
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another major step taken with the restructuring. A little more than a decade after joining Reuni, UTFPR
went from offering five to more than 50 courses.

To some extent, the present profile of the institution, as the result of developments within MEC and
internally, point to a shift from the structuring principles proposed in the Law that created UTFPR. The
design of the first TU in Brazil is outlined in four articles of Law No. 11.184 (Brasil, 2005b) with Article 2

defining the principles:

| — emphasis on the formation of human resources, within the scope of technological
education, in the different levels and modalities of education, for the various sectors
of the economy, involved in technological practices and in the experience with the
actual problems of society, focused, notably, on local and regional socioeconomic
development;

Il — valuing leadership, stimulating social promotion and the formation of citizens
with a critical and entrepreneurial spirit;

Il — maintaining close ties with technology, aimed at the construction of citizenship,
democracy, and an active life of creation and production in solidarity;

IV — development of a culture that stimulates the functions of thinking and doing,
associated with teaching, research, and extension;

V — integration of the generation, dissemination, and utilization of knowledge to
stimulate local and regional socioeconomic development;

VI — approximation of scientific and technological advances with the citizen-laborer,
to face the socioeconomic reality in which he/she lives;

VIl — decentralized organization through the possibility of establishing several
campuses, inserting itself in the regional context, offering contributions and services
resulting from teaching, applied research, and extension;

VIII — articulation and vertical integration among the different levels and modalities
of education and horizontal integration with the productive sector and social
segments, promoting opportunities for continuing education;

IX — dynamic and flexible organization, with an interdisciplinary focus, privileging
permanent dialogue with the local and regional context, without abdicating scientific
and technological expertise; and

X — maximizing the use of human resources and the use of existing infrastructure of
the different levels and modalities of education.

In Article 3 (Brasil, 2005b), the goals are described:

I — develop technological education, understood as an essential dimension that goes
beyond technical applications, interpreting technology as an educational and
investigative process to which it can be generated and adapted to regional
particularities;

Il — apply technology, understood as the science of productive labor and labor as a
category of knowledge and production; and

Il — research technological solutions and develop technology management
mechanisms, aiming at identifying innovative alternatives to solve social problems at
the local and regional levels.

And in Article 4 (Brasil, 2005b), the objectives are outlined as:

| — to teach at the higher education level:

a) undergraduate and graduate courses, aiming at the formation of professionals for
the different areas of technological education; and
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b) teaching degrees, as well as special pedagogical formation programs, aiming at
the training of teachers and specialists for the disciplines in the various levels and
modalities of education according to local and regional demands;

Il — to offer technical courses that are primarily integrated with secondary school,
aiming at the formation of technically capable citizens, according to local and
regional demands;

Il — to offer continuing education, through different mechanisms, aiming at the
qualification, improvement, specialization, and upgrading of professionals, at all
teaching levels, in the areas of technological education;

IV — to carry out research, stimulate creative activities and extend their benefits to
the community, promote technological, social, economic, cultural, political,
environmental development; and

V — develop extension activities according to the principles and purposes of
technological education, in collaboration with the productive sector and society.

Article 5 states “UTFPR, observing the principle of inseparability between teaching, applied research, and
extension, will organize its structure and mode of operation, under this law and the relevant legal rules”.

Later, in the construction of the Institutional Political-Pedagogical Project (Projeto Politico-Pedagogico
Institucional; PPI), TU models from around the world were surveyed (i.e., German, Argentinian, North
American, and French) (Universidade Tecnologica Federal do Parana, 2007). UTFPR’s strategic plan was
strongly influenced by the French model, a country in which, historically, CEFET-PR had important
partners. In the PPI, some influence of the German model is also notable (Universidade Tecnoldgica Federal
do Parana, 2007).

In the evaluation done during the construction of the PPI, the North American model, designed by the most
prominent university system in the world, proved to be inconsistent with what was being proposed
(Universidade Tecnoldgica Federal do Parana, 2007). Although the best TUs in the world are American,
based on the leading global rankings (Lievore & Pilatti, 2018), and the inspiration of the new university
proposed by the Lula government is compatible with the American model (of Flexnerian origin) (Borges &
Aquino, 2012), the main principle of American universities is market based, with a key focus on budgets.
Certainly, such an orientation would significantly limit the relationship with other Brazilian public
institutions.

Together, through the law to create UTFPR and the first PPI, the first TU in Brazil came to be. The absence
of a previous model and an assessment of the current nature of the institution indicates that the model is still
in construction. Nevertheless, the model adopted by UTFPR includes some constraints that ensure it remains
distinct from traditional universities, but aligned with the internationally accepted idea of TU. These include
an emphasis on technological education, a focus on real-world problems and local and regional
socioeconomic development, orientation towards applied research, and collaboration with the productive
sector. Shifts away from the initial proposal can be seen in the distancing from the technical courses which
have tended to disappear. In practical terms, unlike the triad of teaching, research, and extension that serves
as the foundation for the concept of the traditional university in Brazil, the proposal is built on a triad of
technological education, applied research, and private sector partnerships. In terms of the latter, in France, a
model used as a reference in the creation of UTFPR, these collaborations are presented in terms of
technology transfer (Cechin, 2019; Lievore & Pilatti, 2018).

From a legal perspective, nothing distinguishes UTFPR from other federal universities, i.e., there is no two-
tier HE system in Brazil. However, the absence of this distinction does pose legal problems for UTFPR. For
example, it limits the possibility of including industry professionals as part of its faculty which would enable
the institution to truly implement the concept of a TU as more practical and proximal to the productive
sector, in other words, a real-world university. Even legislation that have brought about important advances,
such as the Innovation Law, have been insufficient to produce concrete possibilities to effectively create a
technology-oriented scenario. It is important to point out that distinctions do exist, for example, when
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comparing universities and IFs, but they are distinctions in terms of institutions that act at different levels of
education.

Given that the line separating the classical from the technological university is tenuous, the pendular shift,
particularly from the technological to the traditional, is probable. In Cunnane’s (2018) terms, the institutions
are on the brink of becoming tUs, with a lowercase t. Movement toward the traditional model is a concern
demonstrated by UTFPR in its pedagogical projects (Universidade Tecnologica Federal do Parana, 2014,
2019). Studies such as those by Lievore and Pilatti (2018) and Costa and collaborators (2019) demonstrate
that there is a shift away from the model on which the institution was based. They also draw attention to
policy and the definition of guidelines to create regular in-person courses linked to the Dean of
Undergraduate and Professional Education, approved in the highest body of UTFPR (Universidade
Tecnoldgica Federal do Parana, 2018). The document is a clear attempt at correcting the current course of
the institution. Evidently, it is possible to think of an institution that uses technology as a means, but in
practice the reality does not always correspond with what is proposed. The absence of guiding models
makes maintaining focus quite complex. Initiatives present in UTFPR’s progeny, such as an
entrepreneurship discipline in all courses, have been lost. The idea of practical courses has also fallen out of
use. Comparisons between the courses offered at UTFPR with those offered at traditional universities almost
always underscore their similarity.

One possible explanation lies in the perception that TUs are second-class institutions aimed at the
underprivileged (Houghton, 2020). In contrast, traditional universities, with their long-standing history, are
seen as having a superior status. For Lessa (2005, p. A18), “the University is not the scaffolding of national
education, but its foundation [...]. It is the civilized mode of being, instead of the bayonet and the dominant
currency”. This perception, to some extent, explains the transition from schools for mechanics to HE in the
country.

Currently, Bill No. 1.453 (Brasil, 2021) is in the Chamber of Deputies, and in essence, the project proposes
to alter Law No. 11.892 (Brasil, 2008). In the proposal, one highlight is Art. 8, which increases the number
of admissions in technical secondary school professional education courses from a minimum of 50 to 75%.
In the proposal, UTFPR is removed from the network. The bill can be interpreted as an attempt to swing the
pendulum back from the network to secondary school education. In practical terms, if the bill is approved as
proposed, the technical conditions for the creation of new TUs in Brazil will be limited.

3 Final considerations

TUs in many countries are considered similar to traditional universities; in others, there are significant
statutory distinctions. The laws of each country, particularly the educational policies, play a determining role
in establishing the profiles of these institutions. While there is no concept of TU that adequately
encompasses the reality, the use of technology as a means or as an end is what characterizes this type of
specialized university.

In Brazil, the trajectory to establish the first TU, UTFPR, was long, despite previous initiatives of long-term
institutions with a focus on technology. Transformed from a CEFET, UTFPR was born out of the
deconstruction of the technical education model in the country during the FHC government. However, the
creation of UTFPR was not part of a national policy, and initiatives to establish new TUs have been
abandoned politically. Federal Institutes were the political answer to pleas from several institutions during
the PT government, and to date, no other government has changed this scenario.

In legal terms, there is no two-tier educational system in Brazil. Despite internal efforts, the legal apparatus
and the pursuit of certain characteristics, such as world-class status, are leading UTFPR increasingly towards
the configuration of classical universities. There is a tendency that only a new educational and political
scenario can bring about the establishment of more TUs in Brazil. As in other sectors, the country is taking
an approach that is contrary to global trends.
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