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ABSTRACT
Open Science can be seen as a movement that has been spread out
by the scientific community of all areas. In this movement, practices
that seek to facilitate the sharing of research artifacts are consid-
ered. Possible artifacts include articles, data, scripts, and processes.
In this paper, we present and discuss the results of a survey on open
science carried out in the context of the State University of Maringá
(UEM) in Brazil. Such a survey is aimed at investigating the degree
of knowledge about open science from lecturers who supervise
Master’s degree students and PhD candidates. The university has
currently 54 graduate programs, distributed in different centers,
encompassing almost 900 lecturers. We collected data using a web
questionnaire with 22 questions. In total, 90 lecturers answered
our survey. Results show that a significant subset of respondents
never heard about open science, whereas the complementary sub-
set barely dealt with the open science principles, tools or license
types. We then provide in this paper a set of assumptions on sev-
eral open science-related subjects. In addition, this paper might
be used to guide any other university to measure the degree level
of open science knowledge and to provide a plan to inspire the
institutionalization of such an extremely relevant scientific topic.
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1 INTRODUCTION
Open Science (OS) supports an outstanding perspective for scien-
tific work, favoring an interactive and collaborative development,
related to the acquisition, production, and dissemination of knowl-
edge to every citizen [7]. This interactive and collaborative devel-
opment offers important benefits for the scientific community and
the general public. For researchers, it is possible to clearly observe
the following benefits: visibility for the research carried out, visi-
bility for the researcher, research partnership opportunities, and
opportunities to obtain resources [2, 3].

According to the FOSTER Open Science initiative1, OS is about
extending the principles of openness, especially an emphasis on
transparency and collaboration [6], to the whole research cycle
(i.e., hypothesis, data collection, processing, storing data and re-
sults, long-term preservation, publication and distribution, and
reuse), fostering sharing and collaboration as early as possible, thus
entailing a systemic change to the way science and research is
done. Thus, OS might be considered an umbrella term, which en-
compasses movements to remove barriers for sharing any kind of
output, resources, methods or tools, at any stage of the research
process.

Themain principles of OS are as follows (Figure 1).OpenAccess
to revised content, free of charge and with copyright restrictions.
Open Data refers to accessible data, which can be used, reused and
distributed, as long as the data source is cited.OpenReproducible
Researchmeans practice of OS, to allow free access to experimental
elements, for scientific reproduction. Open Science Evaluation
represents open evaluation of scientific results, not limited to a
set of reviewers, in which the entire scientific community might
participate. Open Science Policies are guidelines for applying OS
and achieving the associated fundamental goals. Open Science
Tools can aid in the process of building and applying OS.

As we have observed from the increasing OS movement in the
last years researchers should be prepared to become promoting
agents towards open researching by knowing the minimum set of
definitions and principles of the movement to face prospectively
new challenges. For instance, Dutch universities are enforcing and
awarding researchers carrier promotion based on their commit-
ments on OS [8]. Other perspectives rely on funding agencies
requiring OS practices for submitted research projects as in the

1https://www.fosteropenscience.eu/content/what-open-science-introduction
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Figure 1: The FOSTER Open Science Taxonomy [5]

Horizon 20202,3 a worldwide call for new projects, in the UK Na-
tional Health Service (NHS)4,and in the one of the largest Brazilian
research funding agency FAPESP5.

Considering the aforementioned scientific and professional ben-
efits, we wondered the degree of knowledge of OS from researchers
acting as supervisors of Master’s degree students and Ph.D. candi-
dates of the State University of Maringá (UEM), a Brazilian univer-
sity. To do so, we surveyed 90 researchers from different research
centers, named: Technology Center (CTC), Center for Human Sci-
ences, Letters and Arts (CCH), Health Sciences Center (CCS), Center
of Agrarian Sciences (CCA), Biological Sciences Center (CCB), Cen-
ter for Applied Social Sciences (CSA), Exact Sciences Center (CCE),
and institution external collaborators. The university has 59 un-
dergraduate courses with more than 18,0000 enrolled students, 16
specialization/MBA courses with 3,700 students, and 54 graduate
programs with more than 4,700 students (Master’s and Ph.D.).

This paper is organized as follows: Section 2 presents the method-
ology adopted for this study; Section 3 presents the obtained results;
Section 4 discusses the results; Section 5 provides an action plan
based on the obtained results; and Section 6 presents final remarks
and directions for future work.

2https://openscience.eu/Open-Science-in-Horizon-Europe
3https://www.fosteropenscience.eu/content/winning-horizon-2020-open-science
4https://digital.nhs.uk/services/supporting-open-data-and-transparency
5https://www.fapesp.br/openscience/en

2 RESEARCH METHODOLOGY
This section presents information about the survey carried out, in
terms of methodology. We structured the survey according to the
guidelines by Linåker et al. [1]. The information is organized into
subsections as follows.

2.1 Goal and Research questions
This study aims to understand the knowledge degree on Open Sci-
ence, with the purpose of characterizing Open Science practices,
with respect to research activities openness, from the point of
view of researchers of all scientific areas, in the context of lec-
turers who supervise Master’s students and Ph.D. candidates at
UEM.

Therefore, the main research question that guided this study was:
“What is the Open Science degree of knowledge that graduate
supervisors have in the university?”.

To aid answering this question, we defined the following sec-
ondary research questions (SRQ):

• SRQ1:What is the general awareness of OS practices by the
researchers at the university?

• SRQ2:How do researchers understand the openness of their
research activities at the university?

• SRQ3: What are the OS barriers researchers mention to be
overcome at the university?

• SRQ4: Do the researchers practice any of the OS principles
at the university?

https://openscience.eu/Open-Science-in-Horizon-Europe
https://www.fosteropenscience.eu/content/winning-horizon-2020-open-science
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� SRQ5:Do the researchers put any e�ort at following OS
principles at the university?

� SRQ6:Do the researchers adopt OS practices at the univer-
sity?

� SRQ7:Does the university provide any support to researchers
put OS in practice?

2.2 Target Audience and Population
This study took into consideration graduate lecturers at UEM, who
supervise Master's students or Ph.D. candidates, enrolled in any of
the university programs, as the target audience. No prior knowledge
on Open Science was required.

2.3 Sampling
We sent the invitation to our survey via e-mail for 892 researchers.
We had all the research centers represented in this research by
answers from each of them. We, therefore, had 90 valid answers.

Figure 2 depicts the number of participant answers per research
center (Question Q1).

2.4 Instrument and Evaluation
We adopted a web-based questionnaire6 for this survey, with 36
questions about OS. We built this instrument with Google Forms,
thus we sent participants the access link by email.

During the instrument development we sought to estimate the
response time of the questions. Therefore, we took into account
the distribution of questions to avoid fatigue bias. At the end of
the instrument development, we envisioned an average time of 15
minutes to answer all the questions.

We evaluated the instrument with a pilot project with 10 re-
searchers, who were not in the participants set. At the end, no
changes were suggested. Thus, we kept the instrument as is before
the pilot project.

We presented the questions of the instrument in di�erent formats,
such as multiple choice, selection box, open box, multiple choice
and dichotomous grid. To facilitate interpretation, we prepared the
questions in a simple language, with short statements.

2.5 Data Sharing
Data of this work is available at https://doi.org/10.5281/zenodo.
6977073 in CSV format.

3 RESULTS
This section presents a summary of the responses obtained from
the survey.

3.1 General Awareness
Most of the researchers have heard (question Q2) about Open Sci-
ence (59 - 65.56%).

We asked researchers what OS practices they know or use (ques-
tion Q3). Table 1 shows that most of them know/use the following
practices: open access (49 - 30.25%), open data (33 - 20.37%), and
open science tools (21 - 12.96%). Note that 28 (17.28%) researchers
do not know/use any OS practices.

6Questions available at https://doi.org/10.5281/zenodo.6977073

Table 1: Answers to Q3

Practices Count %
Open Access 49 30.25%
Open Data 33 20.37%
Open Science Tools 21 12.96%
Open Reproducible Research 14 8.64%
Open Science Evaluation 11 6.79%
Open Science Policies 6 3.70%
None of them 28 17.28%
Total 162 100.00%

With regard to their own assessment of open science knowledge
(question Q4 - Table 2), the majority of them answered that they
are aware of it, but never used any practices (31 - 34.44%), have
some experience (29 - 32.22%), and are unaware of it (29 - 32.22%).
Only one researcher claims having an extensive experience with
OS.

When researchers were asked to summarize their OS view (ques-
tion Q20 - Table 3), they mainly answered that: OS is an opportunity
for science with more bene�ts than drawbacks (35 - 36.46%); OS is
mainly positive for science with bene�ts and disadvantages (28 -
29.17%); and OS is an excellent opportunity for science (17 - 17.71%).
On the other hand, two (2.08%) researchers claimed OS is a new wor-
rying perspective for science and one (1.04%) he/she needs better
understanding and discussion to provide an opinion on it. Thirteen
(13.54%) of them do not have an opinion on it so far.

Regarding question Q21, when asking researchers about the
possibility to adopt OS practices in their research, 18 (20.00%) could
not say they would do it or not, 63 (70.00% ) would do it, and nine
(10.00%) of them would not.

3.2 Research Openness
By analyzing Table 4 related to question Q5, we can observe 49
(25.79%) researchers understand that Open Science should be open
to all citizens, whereas 35 (18.42%) cite it should be open to scientists
for the same area/discipline and 33 (17.37%) for other disciplines.
Other 25 (13.16%) researchers �nd OS should be open to interested
groups, 18 (9.47%) to civil and social organizations, 18 (9.47%) to
funders and policy makers, and 12 (6.32%) to industry and compa-
nies.

In questions Q9.1 through Q9.7 we asked researchers speci�c
reasons for them �nding OS to be open (Figure 3) in terms of the
following factors diversity, e�ciency, equity, ethics, justice, impact,
and rigor, summarizes the researcher's answers.

As one can observe in Figure 3, related to questions Q9.1 through
Q9.7, most of researchers �nd diversity, e�ciency, equity, ethics,
justice, impact, and rigorthe most important reason for OS to
be open,especially for e�ciency , which is focused on sharing
data, procedures and/or science optimization. However,diversity
is the less rated most important reason, which deals with the in-
corporation of under-represented groups in science (e.g. sex, races,
cultures). Most of researchers practicallyevenly understand all
these factors are important reasons for OS to be open, ranging
from 32 answers to e�ciency to 44 to equity, which is focused on al-
lowing access to all scienti�c such as results, methods, and software.

https://doi.org/10.5281/zenodo.6977073
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Figure 2: Total answers per university research center

Table 2: Answers to Q4

Experience with Open Science Count %
I am aware of Open Science, but I have never used practices in my research 31 34.44%
I have some experience with Open Science practices 29 32.22%
Until now, I was unaware of Open Science practices 29 32.22%
I have extensive experience with Open Science practices 1 1.11%
Total 90 100.00%

Table 3: Answers to Q20

Count %
Open Science is an opportunity for Science, with the bene�ts outweighing the
disadvantages

35 36.46%

Open Science is mainly positive for science, it has bene�ts, but also important
disadvantages

28 29.17%

Open Science is an excellent opportunity for Science, mainly with bene�ts 17 17.71%
I have no formed opinion 13 13.54%
Open Science is a new worrying perspective for science 2 2.08%
It needs to be better understood and discussed 1 1.04%
Open Science is an unimportant bureaucratic burden for Science 0 0.0%
Open Science is a real threat to science 0 0.0%
Total 96 100.00%

A relatively important reason was chosen by practically the
same number of researchers, varying from 7 to e�ciency to 15
to impact, which deals with overcoming traditional metrics for sci-
enti�c impact. A few researchers �nd these factors are not a reason
for OS to be open, except for diversity with 16 answers, which is
unbalanced compared to the remaining answers varying from 2 to
6. A relatively signi�cant part of the researchers does not know
or does not have an opinion on these factors to in�uence OS to be
open.

In questions Q10.1 through Q10.7 we asked researchers reasons
against OS (Figure 4) based on the following claims: not a priority
now, lack of public understand, public is not ready yet, low quality,
potential danger of misuse, lack of incentives, and injustice.

Based on Figure 4, one can straightforwardly observe that the
most rated answer is about none of these claims to be a reason
against OS. However, one can also notice that 9 to 28 researchers
�nd such claims a relatively important reason against OS, especially
for its potential danger of misuse, lack of incentives, injustice, and
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