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Abstract

The aim of this paper is to compare which university models have the greatest connection with the productive
sectors, the classic or technological model represented by the Federal University of ABC (UFABC) and the Federal
Technological University of Parana (UTFPR). The research hypothesis has the following formulation: Does the
technological university model proposed by UTFPR have greater partnerships with the productive sectors when
compared to the UFABC Classic? The database consisted of 151,115 UTFPR and 45,228 UFABC records comparing
their technical and scientific publications from researchers between 2005 and 2017, analyzing the consultancies
performed, research groups, technical papers, projects and research. This paper presents as a method of analysis
the interpretation of the results of the samples of 151,115 UTFPR and 45,228 UFABC records. This method considers
the percentage of performance of the two universities produced over the same period of time. The software used
was R. (version 3.5.1). The results indicate that the UTFPR Technological has better performance compared to the
classic Federal University of the UFABC in these 14 years of existence. The results are the basis for institutional
policy evaluations and formulations in Brazil.

- J
Keywords: Classical Universities, Universities of Technology, Productive Sector

INTRODUCTION

The creation of the only University of Technology in Brazil, the Federal University of Technology - Parana (UTFPR)
happened through Law 11.184 of 2005 (BRASIL, 2005a), which transformed the Federal Center of Technological Education of
Parand (CEFET-PR) into university. Today, UTFPR has 13 campuses in different cities in the State of Parana, and courses in
Engineering, Technology, and Teaching. Its faculty consists of 2,549 professors, among which 1,730 are doctors. The institution
offers 108 undergraduate courses and 19 technical courses and has 34,000 students. Besides, UTFPR offers 95 specialization
courses, 58 master’s degree courses, and 11 doctoral programs. This represents the most significant number of Engineering
courses among Brazilian federal universities.

In Brazil, the emergence, structuring and consolidation of technological education is the result of the transformation of
technical-vocational secondary education that, for an extended period, was characterized by its relationship with the productive
sector, which historically marginalized it from superior education in Brazil (Bastos, 2015).

Romano (2005, p. 204) says that a university specialized in technological fields should concentrate its vocation as a
technology producer, and reinforce it. This view agrees with Pilatti and Lievore (2018b), who identified, as the significant
differential of the universities of technology (UT), the emphasis on the relationship with business. This connection includes
internship, undergraduate works related to problem-solving, meeting the needs of industry and society, and the emphasis given to
technological research.
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The foundations of the UT are characterized by a strong connection with the productive sectors, allied to the changes that
occurred in the economy in the 21st century, which changed the educators’ thinking about professional formation (Delors et al.,
1996). Lima et al. (2016) point out that those changes imposed on universities in the late twentieth century changed their mission
of serving the 21st-century society, that is, the society of knowledge, technology, and especially education.

Within a few years of existence, this university model has become nationally and internationally prominent. UTFPR, a
university of technology (UT), is the 22nd most popular university in Brazil, according to the World University Rankings &
Reviews (Unirank, 2019). In the publication of scientific articles, it is in 34th place, with 1.12% of national production, according
to Jornal da USP (2018). At the international level, the British Times Higher Education magazine (THE, 2019) ranks, among the
first places, two universities of technology, the University of Massachusetts and the University of California, both American. In
the same ranking, when evaluating emerging countries, UTFPR appears tied with other institutions in position 351st.

In 2005, the Brazilian Government (Brazil, 2005) created the Federal University of ABC (UFABC), which was born with
an orientation towards a new undergraduate model. Unlike UTFPR, the university model proposed by UFABC is committed to the
evolution of the spirit, rather than meeting the material needs of consumers.

UFABC'’s courses are distributed in two campuses, i.e., Santo Andre and Sao Bernardo do Campo, in the State of Sdo
Paulo, belonging to the areas of Engineering, Exact and Earth Sciences and Teaching, and its faculty is made up of 661 professors,
all of them having PhD. Also, UFABC provides 24 graduate academic programs and three professional master's degrees, besides
the Industrial Academic Doctorate Program (DAI).

UFABC main characteristic is the integral and generalist formation, motivated mainly by significant current problems of
science and humanity, which are interdisciplinary. Its main commitment to society is to reestablish the appreciation for scientific
knowledge, with the intention of demonstrating that such knowledge should not be linked only to market demands, but, above all,
to the evolution and illumination of the human spirit (UFABC, 2019). In its Institutional Development Program (PDI) 2013-2022,
the identification of priority themes that the university should address is seen as fundamental, but UFABC understands that it is
essential to maintain openness to the diversity that characterizes the university environment.

Although there are core themes that materialize the main challenges of science, technology, and innovation, UFABC may
prioritize some of them, avoiding rigidity around those themes or areas, and retaining some flexibility not to incur excessive
expertise. Also, it proposes to prevent an exclusive orientation to applied themes, making similar efforts in basic and fundamental
research (UFABC, 2013).

This paper analyzes, then, the scientific productions linked to partnerships with the productive sectors established by
these two distinct university models. The theme is of great importance and urgency for contemporary society and public policies
in Brazil. In this context, the research problem is represented by the following key question: What are the differences between the
UTFPR technological model and the UFABC classic model, when comparing their links with the productive sectors?

Research projects, research groups, journal articles, academic advising, advisory services, processes or techniques, and
products were defined and extracted from the researchers’ Lattes curriculum.

This work is organized in three parts: the first provides a brief overview of the emergence of classical and technological
universities, and the importance of partnerships with the productive sector; the second presents the methodology used for data
comparison; the third shows the results and discussions about the differences found between the two universities studied. The
research results can be used in institutional evaluation processes and the formulation of public education policies helping in the
decision making of educational managers.

MATERIALS AND METHODS

According to Gil (2008), the methodological approach of this research can be exploratory. The procedures and techniques
applied to characterize it as bibliographic research, which uses technological resources, such as software, to identify and select
scientific articles from the Lattes Platform.

2.1 Problem delimitation

Regarding the limitation of this work, we can highlight that only the productions registered in the researchers’ curriculum
were analyzed. Lattes Platform data analysis was carried out between May and July 2018. Around 90% of UFABC researchers’
resumes were updated in the last 6 months, and 79% of UTFPR researchers’ resumes.

2.2 Statistical Techniques

In order to compare the universities regarding the categorical variables raised from the databases, the chi-square and
simulated chi-square tests were used (Agresti; Kateri, 2011). To analyze the universities considering the numerical variables
raised from the databases of the same section, the Mann-Whitney test (Hollander; Wolfe, 1999) was used.

RESULTS AND DISCUSSION

The intensification of interactions between universities and companies has been incorporating each year new means and
institutional mechanisms for the dissemination of technology and knowledge. This points to a process characterized by bilateral
flows of knowledge and techniques (Meyer-Kramer, Schmoch, 1998). This interaction has as its main objective to boost the
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economic and social development that characterized the developed countries from the mid-twenties (Etzkowits, Leydesdorff,
2000; Audy, 2011).

The UTFPR model aims to develop a technological education, linking the two extremes of the academic system, that is,
the university and the labor market. According to its Institutional Pedagogical Political Project (PPI), such technological education
should involve the articulation between research, teaching and extension activities, based on technological teaching (UTFPR,
2007, p. 61). On the other hand, despite adopting a humanistic model, UFABC recognizes the need to establish partnership and
collaboration relationships with the productive and industrial sectors for the training of its students (UFABC, 2013-2022). In this
context, for a comparison between the two universities, the proportion of professors was taken into account, considering, for
UTFPR, 2,598 researchers, and, for UFABC, 661 researchers.

The Lattes Platform represents the National Council for Scientific and Technological Development (CNPq) experience in
integrating databases of curriculum and of science and technology institutions into a single information system, whose current
importance extends not only to CNPq fomentation operational activities but also to fomentation actions of other federal and state
agencies.

The purpose of advising, consulting and analyzing technical processes is the provision of services by researchers to
companies related to trade, service, industry and agribusiness, whether local, regional or international. The advising is
characterized by being a specialized service that aims to assist the client in a technical need. In this sense, the company that hires a
researcher’s advisory service has the advantage of saving time and performing a specialized technical service.

The consulting and analysis of technical processes intends to making a diagnosis, in which the researcher monitors the
reality of the company and, from that diagnosis, proposes solutions with the objective of increasing productivity or business
improvement.

A total of 3,515 advisings, consultancies and analysis of technical processes performed by UFABC were found, being
750 (21.1%) performed in companies. From UTFPR 10,824 were extracted, 2,547 (23.5%) with links to companies. Although
UTFPR has more studies compared to UFABC, the differences between them are not significant, being only 2.4%. These results
show that the researchers of the technological model of UTFPR do not have prominence in relation to the participation in the
processes of the companies of the productive sector.

The CNPq Research Groups Directory gathers information about the research groups active in the country, including
researchers, students, technicians, ongoing research lines, scientific, technological and artistic production. Despite being
characterized by an optional information base, the universe covered by it is increasing, which means a relative representativeness
of the national scientific community (Carneiro, Lourengo, 2003). Regarding the research groups considered in this study, a
discrepancy with the amount presented by the DGP/CNPq (2019) occurred, because all groups were considered, regardless of
their situation: certified, excluded, and not updated.

When analyzing the research groups by great area, as shown in Fig. 1, the Engineering and Human Sciences areas have
the highest percentages of researchers at UFABC, what highlights the Humanities, reinforcing its characteristic of classical
university in the training of researchers. At UTFPR technology, the predominant areas are Engineering and Exact and Earth
Sciences. Although both universities adopt different models, the largest research groups are from Engineering.

H UFABC ®mUTFPR

Engineering Linguistics,
Literature and
Arts

Agrarian Biological Exactand gymanities Applied Health
Sciences Sciences Earth tSocial Sciences

Sciences Sciences

Fig. 1:Division of UTFPR and UFABC research groups by great area

Table 1 presents the results of the 256 research groups analyzed. Data show that 21 (8%) of the UFABC groups carried
out projects involving companies linked to the productive sectors.

For UTFPR, 738 research groups were found, among which 74 (10%) groups established partnerships with the
productive sectors. Proportionally, UTFPR had a higher percentage of research groups that partnered with companies, while
UFABC had a higher percentage of research groups that had links with universities. Research groups allow researchers to build a
solid network of contacts with other researchers for a purpose. This network may involve public and private sector companies, but
data show that on average only 10% of the research groups created have partnered with the companies.
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Research projects are linked to university extension activities and are divided into technological development, research,
extension and others. Figure 2 shows that UFABC has 77.61% of its research projects focused on research, 14.35% on extension,
and 5.14% on technological development.

Technological development

5.14%
0,12% ;
Teaching
14,35%
77.61% Extension
2,79%
Other nature
Research

Fig. 2: Areas of Research Projects of the Federal University of ABC, sorted by Technological Development, Teaching, Extension,
Research and Other Natures

This research found that 62.13% of UTFPR projects are research-oriented, 26.84% are extension-oriented, and 6.42%
related to technological development. Comparing the two universities, it is possible to state that their differences are centered on
research, extension and technological development, with UFABC having its differential in study and UTFPR having it in
extension, but both concentrate their highest percentages in academic research.

0,08%
6,42%
Technological development
26,64%

Teaching

62,13% Extension
Other nature

Research

Fig. 3: Federal University of Technology of ABC research projects division by Technological Development, Teaching, Extension,
Research, and Other Natures

UTFPR has 15,893 research projects, 147 (0.92%) related to companies in the productive sector, while UFABC has
4,279 projects, 27 (0.40%) carried out with the productive sector. The differences between the two concerning partnerships with
companies, as shown in Table 1, show that UFABC has more projects per professor in technological development research with
the productive sector, while UTFPR has a higher percentage of extension, research and other projects linked to the productive
sector. Despite this result, we deduce that extension, which could be the differentiating factor of UTFPR concerning UFABC, is
UTFPR biggest challenge.

The differential of technological universities around the world is the emphasis on relationships with the industrial sector
and the emphasis on applied and technological research and extension projects, which focus less on the science-push model and
more on the market-pull model (Pilatti; Lievore, 2018).

The technical papers registered in PL by researchers from both universities refer to the participation in various events
involving teaching, scientific productions and technical opinions, in companies in the productive sector or in the educational area.
In order to assess the data registered, the works were divided into the following categories: article evaluator, education evaluator,
education consultant, education expert, book reviewer, productive sector work, and others. Taking into account all the technical
works, we found 2,467 works by UFABC researchers, 88 (3.5%) with companies in the productive sector. At UTFPR, there are
8,721 technical works, 502 (5.75%) of which related to companies.
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The undergraduate work advising is an opportunity for students to get in touch with the job market through internships.
UTFPR prioritizes the French model, in which engineering students undertake three mandatory full-time internships in companies
strategically chosen by the university, accompanied by the internship advisor professor. In 2018, UTFPR had an agreement with
more than 10,500 companies related to commerce, industry, services and other affiliated institutions.

While UTFPR prioritizes student mandatory internships in the fields of engineering and technology, UFABC focuses on
international mobility for undergraduate and graduate students, encouraging students through projects that are not necessarily
internships. Thus, it gives priority to scientific initiation, research, academic monitoring, among others (UFABC, 2013). This
shows that UFABC encourages students to a more generalist, integral formation, focused on current problems of science and
humanity, which are characterized as interdisciplinary, aiming at the structure of the whole, while UTFPR has its principles in the
formation for the job market.

Regarding advising for final work related to the productive sectors, 12,593 advisings for UFABC and 54,240 advisings
for UTFPR were computed. Although very small, there is a difference in the percentage of the type of orientation, which at
UFABC focuses on undergraduate and master students when compared to the percentage of UTFPR. However, UTFPR stands out
in the undergraduate student advising, when compared to UFABC. Confronting the data, we realize that UFABC has more
doctoral, masters and postdoctoral supervision than UTFPR, a factor that significantly boosts the quality of research and scientific
publications, as well as confirms such quality.

From the total selected, only 618 (5%) UFABC undergraduate, masters and doctoral students had partnerships with the
productive sectors, while at UTFPR this number reached 4,319 (8%).

Table 1: Links to the productive sector by the university and by variables of interest - New analysis

UFABC UTFPR
Source Range b Range b

N v profgsso)r/ N v prOfgSSOXFI

Consulting Education 488 13.9 0.738| 1,933 17.9 0.744

Advising Partnerships Teaching 1,887 53.7 2.855( 5,238 48.4 2.016

Others 400 114 0.605( 1,106 10.2 0.426

Productive sector 740 21.1 1.12| 2,547 235 0.98

Research  Partnerships with No one 235 91.8 0.356 664 90.0 0.256

Groups companies One 20 7.8 0.03 47 64 0.018

Two or more 1 04 0.002 27 3.7 0.01

Links to No one 187 73.3 0.283 556 75.3 0.214

universities One 25 9.8 0.038 97 13.1 0.037

Two or more 43 16.9 0.065 85 115 0.033

Research  Productive sector No 216 96.0 0.327| 1,003 97.7 0.386

Projects (Technology develop.) Yes 9 40 0.014 24 2.3 0.009

Productive sector No 597 99.8 0.903| 4,209 99.5 1.62

(Extension) Yes 1 0.2 0.002 23 05 0.009

Productive sector No 3,323 99.5 5.027| 9,755 99.0 3.755

(Research) Yes 17 05 0.026 100 1.0 0.038

Productive sector No 116 100 0.175 779 100 0.3

(Other nature) Yes 0 0 0 0 0 0

Technical Acrticle evaluator 905 36.7 1.369| 2,484 29.9 0.956

works Education evaluator 230 9.3 0.348| 1,212 14.6 0.467

Education consultant 2 01 0.003 25 0.3 0.01

Linked works Education expert 430 174 0.651| 1,049 12.6 0.404

Book reviewer 17 07 0.026 103 1.2 0.04

Productive sector 88 3.6 0.133 502 6.0 0.193

Others 795 32.2 1.203]| 2,936 35.3 1.13

Masters dissertation 47 7.6 0.071 297 6.9 0.114

Advising Scientific initiation 65 10.5 0.098 231 53 0.089
Expertise

Production kind monagraph 47 76 0.071 796 18.4 0.306

Doctoral thesis 12 19 0.018 18 04 0.007

Undergraduate work 178 28.8 0.269| 1,606 37.2 0.618

Other nature 269 435 0.407 1,371 31.7 0.528

' Chi-Square Test; "Simulated Chi-Square Test.
The figures below represent figuratively the location regions of companies that have entered into agreements with
universities at the local, regional, state and international levels. For advising, consulting, and research groups, partnerships



75

Citation: Agnaldo da Costa, et al., Partnerships with Productive Sectors in Distinct Models of Brazilian Universities: A Comparative Case Study on UFABC and
UTFPR. Australian Journal of Basic and Applied Sciences, 13(11): 70-77. DOI: 10.22587/ajbas.2019.13.11.10

predominate at local and regional levels. When analyzing the research projects of the two universities, the highlights are national
and international projects, in which UTFPR has some advantage, on account of its partnerships with foreign companies.

\

Fig. 4: A map with the location of UTFPR partner companies by project type (advisory, research groups, research projects)

®

$

Fig. 5: A map with the location of UFABC partner companies by project type (advisory, research groups, research projects)
CONCLUSIONS AND OUTLOOKS

UTFPR is the only university of technology in Brazil. UFABC is the most influential young university that excels at the
excellence of its research.

This research shows that, in its 14 years of existence, UTFPR has obtained better results in projects involving companies
in the productive sector, compared to UFABC. Although the results favour UTFPR, it should be noted that there were no
significant differences between the two university models. The technological university model was expected to point out the
relationship with companies in the productive sector as compared to UFABC as a differential, since, in theory, the model
presented by UTFPR distinguishes mostly in the university relationship with the market, however, in practice, UTFPR basic
research does not show differential compared to UFABC’s.

This finding is important because in Brazil there are other institutions such as the Federal Center for Technological
Education of Rio de Janeiro (CEFET-RJ) and Minas Gerais (CEFET-MG), which claim to become universities of technology, as
happened to UTFPR. These results can help formulate educational public policies that facilitate the approximation between
universities and the productive sectors.

For this reason, the evaluation of models that have a strong connection with the market directly impact the economic
development of the countries. Carayannis and Rakhmatullin (2014) reveal a tendency of modern universities to consider these
relationships to be important because, in addition to fulfilling their traditional functions, each institutional sphere also assumes
part of the other's role, filling gaps that arise when one sphere has limitations. From this perspective, in addition to their teaching
and research activities, institutions should increasingly engage in technology transfer and business creation, encouraging
entrepreneurship and thus accounting for some traditional industry role.

Our analysis suggests that the identity of scientific research at UTFPR is still under construction, and requires internal
policies to further encourage technological research and more relationships with the industrial sector so that UTFPR can indeed to
highlight in these areas.

Finally, we emphasize that a university of technology, according to the Latin American Network of Technological and
Polytechnic Universities (2018), should not only be evaluated by partnerships with the productive sectors, but by a set of
indicators, such as entrepreneurship, patenting, social and environmental responsibility, and an active link with the productive
sectors. In this sense, this research does not focus on whether UTFPR is characterized as a university of technology or not; it
presents its performance specifically in the links with the productive sectors.
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