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Abstract 

Background

Educational initiatives could foster the adoption of open science (OS) 
and responsible research practices (RRPs). This single group pre-post 
study evaluated the impact of an educational intervention on 
increasing the adherence, knowledge and perceptions about adopting 
OS practices and RRPs among graduate researchers at a Brazilian 
University.

Methods

Graduate students from a southern Brazilian university were invited to 
participate in a course addressing OS and RRPs. The intervention was 
an online interactive course on OS and RRPs. The number of OS 
outputs, including Open Science Framework (OSF) accounts, study 
registrations, protocols, analysis plans, data sets, preprints, and the 
number of projects published by each participant were collected 
before and after the intervention. Additionally, a self-administered 
online questionnaire was applied before and after the intervention to 
evaluate participants’ perceptions on RRPs, OS practices and on the 
current researchers’ evaluation system.

Results
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Eighty-four students finished the course and 80 agreed to participate 
in the study. The number of OSF accounts increased from 7 to 78 after 
the course, and the number of projects increased from 7 to 10, six 
months after the intervention. No registrations, protocols, analysis 
plans, data sets, or preprints were found after 6 and 12 months, 
respectively. The participants’ perceptions of the current research 
evaluation system and on the OS practices and RRPs changed 
positively with the intervention. Also, the intention to adopt practices 
like registration, protocol and preprint publications has noticeably 
increased after the course.

Conclusions

The number of participants’ OSF outputs showed little or no 
improvement after the intervention. The most important impact 
difference could be identified in terms of the participants’ perceptions 
and intentions to adhere to such practices in the future.
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Introduction
Fostering transparency and responsible research practices (RRPs) is a continuous goal in science and in any educational
program designed to train future researchers. In this context, special attention has been given to initiatives that aim to
promote RRPs and research integrity (RI). Also, it has been acknowledged that open science (OS) practices can help to
foster RRPs and promote transparency in research.1 While one of the goals of promoting RRPs is to prevent research
misconduct, including falsification, fabrication, and plagiarism, recent evidence has pointed out that questionable
research practices (QRPs), such as p-hacking and spin, are also harmful and responsible for impairing research quality
and reproducibility. QRPs are more subtle and identifying them is more difficult. It requires having access to all stages of
the research cycle, including well-reported registrations, full protocols, complete raw datasets, and other research
materials: open science.2,3

In recent years, as a response to the so-called reproducibility crisis, a growing interest in meta-research has been
observed.2,4 Several meta-research studies point to the current problems in the published literature, and this was also
evidenced by the “reducing waste in research” movement. From the academic stakeholders’ perspective, one of the
proposed interventions is promoting RI courses and training to their researchers. This type of intervention would promote
more reflection and induce higher-quality and relevance in science, focusing on transparency, integrity, and scientific
rigor.5,6

The early career researchers (ECRs), who have an important role in knowledge production and dissemination, and who
will also become the decision-makers and promotors of institutional changes, have crucial importance in the process of
normalizing the adoption of OS practices.7 However, some barriers are reported for the implementation of OS practices,
ranging from lack of incentives and recognition in term of career progression to absence of infrastructure and training to
incorporate these practices in the routine of research development.7,8

Since educational interventions are one way to overcome the lack of training, they could promote the adoption of OS
practices among researchers and help promote RRPs.9–11 Therefore, this study aimed to assess the effect of an educational
intervention on the adhesion of graduate students to OS practices. Secondary aims were changes in the perception before
and after the intervention in terms of adoptingOS practices andRRPs in the scope of typical research activities to promote
career and science advancements, social impact, and personal satisfaction. Additionally, changes in perceptions about the
actual research evaluation system were assessed. The study hypotheses were that a) the intervention increases the
adherence to OS practices measured by counting the open materials shared by the participants; and b) the knowledge and
perceptions about RRPs and OS practices are improved by the intervention.

Methods
Trial design
A single-arm pre-post study was designed following the CONSORT (Consolidated Standards of Reporting Trials)
statement.12 The study protocol was approved by the Research Ethics Committee of the Faculty of Dentistry,
Universidade Federal de Pelotas, Brazil, (https://wp.ufpel.edu.br/cepesef/) on March 03, 2022, under tracking number
54276221.2.0000.5318. This study also adheres to the Declaration of Helsinki statement.13 The protocol, questionnaire,
analysis plan, Informed Consent Form (ICF), and the complete anonymized dataset are openly available in the project
folder on the OSF platform (https://osf.io/nz7va/) without restrictions. No significant methodological changes occurred
after the study began, and it was conducted according to the registered protocol.

Participants
The study was carried out at the Universidade Federal de Pelotas (UFPel) in southern Brazil. The graduate programs at
UFPel comprised at the time of the study of 1265Master’s and 1374 PhD candidates. In Brazil, academic and professional
masters are part of graduate studies, and professional habilitation is received after the bachelor studies. At UFPel, no
course about RRPs and OS was available to all candidates before the implementation of the course reported here.
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The inclusion criteria wereMSc and PhD candidates, registered in the graduate programs at UFPel. The exclusion criteria
were students not fully enrolled in the programs, i.e, participating in specific classes but not fully enrolled, trainees,
visiting scholars and mobility students.

Recruitment and timeline
The inclusion criteria were applied to allMSc and PhD candidates at UFPel registered in the Brazilian national system and
all of themwere invited to participate. The list of all eligible participants and their e-mail addresses were obtained from the
responsible department at UFPel (Pró-Reitoria de Pesquisa, Pós-Graduação e Inovação - PRPPGI). Before starting the
course, the students who accepted the invitation were asked to answer a questionnaire (survey tool developed for this
study and explained below) for the first time. In the same way, the number of OS practices outputs from each participant
was collected at the Open Science Framework (OSF.io) before they started the course. Once all the enrolled participants
answered the questionnaire, the course started. At the end of the course, all participants were invited to answer the
questionnaire again (Figure 1).

Figure 2. The steps and details of the OS life cycle (Adapted from https://www.cos.io/).

Figure 1. Participant timeline with the study steps described.

Page 4 of 21

F1000Research 2025, 14:318 Last updated: 28 MAY 2025

https://www.cos.io/


Intervention
The intervention was an online interactive course focused on topics such as OS, including open data, RI, RRPs, and
transparency in science. During the course, the main problems resulting from research misconduct and questionable
practices were discussed, and possible solutions based on adoption of OS practices were promoted. The course also
showed how the whole research lifecycle could be carried out using OS practices (Figure 2).

The course was made available in video format with the participation of instructors and researchers on the topics, and
included 85 hours of lectures, workshops, and supporting learning material (self-study). The box below provides a
summary of the course structure and its contents.

Box 1. Modules, main content, and activities of the course.

Module Main content Activities

1 Presentation of the general content, format
and objectives of the course; explanation of
tasks and assessments (asynchrony).

Answer a questionnaire

2 Introduction to RI, OS and RRPs; brief
explanation about the OS life cycle; research
misconduct and questionable research
practices (asynchrony).

Using the support material provided, discuss
the topics presented in class in the module
discussion forum
Answer 4 open questions about the subject

3 Reproducibility and replicability;
reproducibility crises - definition, causes and
possible interventions (asynchrony).

Writing a short text about which practices you
should adopt to favor reproducibility
Self-study with the support material
Discussion forum

4 Study registration and protocol publication;
open methods; what is Open Science
Framework and how to use it

A synchronous workshop demonstrating all
steps of the research life cycle, from
registering and publishing protocols, to
sharing the manuscript with preprint
Students were invited to open an account on
the Open Science Framework
Self-study with the support material
Discussion forum

5 Academic life and citizen science; Definition;
Principles; types and examples of citizen
science; benefits; challenges; citizen science in
practice - the academic vision; citizen science in
practice - the view from the other side
(asynchrony).

Write a short text about academic life and
citizen science, and what it is relation with OS
and RI
Self-study with the support material
Discussion forum

6 Open data and data sharing; Why, where and
how to share data; FAIR date; data repository
(asynchrony).

Write a short text about the importance of data
sharing, and what it is relation with OS and RI
Self-study with the support material
Discussion forum

7 Researcher assessment; what the current
evaluation of researchers is like; influence of
current rewards on the integrity of science;
main initiatives; institutions already embracing
the change (asynchrony).

Write a short text about the influence of the
researcher evaluation format on OS and RI
adoption
Self-study with the support material
Discussion forum

8 Synchronous workshop to answer questions Active participation and answering a
questionnaire
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Students were able to access the videos through login into the platform. The intervention was applied just once to each
participant, and at the end of the course, each participant was invited to answer the questionnaire again.

The course syllabus, all course materials (in Brazilian Portuguese), and content are openly available on a specific project
hosted at the Open Science Framework (https://osf.io/7rz5n/).

Data collection
OSF data collection

According to the primary objective of our study, data related to the participants’OS practices outputs was collected at the
OSFwebsite (osf.io). This platformwas chosen because the participants had no prior knowledge of any OS tools, and the
OSF was demonstrated during the course. The procedure for data collection was based on typing the participants’ names
directly on the OSF searching tool. If the participant had an OSF account, this was registered, as well as the number of
registered studies, protocols published, analysis plans related to their projects, data sets shared, preprint publications, and
OSF projects for each participant.

Questionnaire

Following an extensive literature review conducted by JC (https://osf.io/hjtwn), only one relevant but unvalidated
questionnaire was identified.14 This questionnaire was then adapted to the Brazilian context, incorporating elements from
the Brazilian research assessment system and Open Science (OS) practices based on indicators proposed in the
Declaration on Research Assessment (DORA),15 the Leiden Manifesto,16 and the Hong Kong Principles.17 The final
survey comprised 50 questions distributed across five sections.

The entire questionnaire, including the introduction, informed consent form, questions, and explanation of the concepts,
is available in the project folder on the OSF platform (https://osf.io/nz7va/). In brief, the questionnaire consisted of: Part
1 - demographic questions; Part 2-3 questions on researchers evaluation in Brazil; Part 3-27 typical academic activities or
characteristics, for which respondents were asked to rate the perceived impact on (I) advancing career, (II) advancing
science, (III) personal satisfaction, and (IV) social impact; Part 4-4 questions about their perception about the freedom
they sense to adopt RRPs and OS practices, and their willingness to adopt those practices it in the future; and Part 5 -
questions related to their current scientific production. Only the 3 first parts of the questionnaire are reported here, because
they answer the stated secondary objectives of our protocol.

The questionnaire was hosted online at REDCap (REDCap – Research Electronic Data Capture, Vanderbilt, Nashville,
Tennessee, USA, www.projectredcap.org/). REDCap was used to collect, store, and anonymize the data.

Piloting the questionnaire

This questionnaire was tested with 93 different master’s and PhD students from UFPel (who did not participate in the
final study) to assess its comprehensibility in generating answers about the research hypotheses. For each question,
participants were asked to answer whether the question was clear about their understanding when answering it. The
questions evaluated with a low level of clarity and understanding were edited until they reached a consensus among the
participating researchers. The total time needed was about 20 minutes. The pilot results are available at OSF (https://osf.
io/kag4w).

Outcomes
Primary outcome

The primary outcomewas the number of outputs per participant on theOSF platform (preregistrations, protocols, analysis
plans/data management plans (DMP), data sets and preprints), before and after the intervention. The primary outcome
was collected by JC before the course, just after, and after 6 and 12 months.

Secondary outcomes

1 - The percentage of graduate candidates at UFPel satisfied and dissatisfied with the current evaluation
processes for researchers in Brazil before and after the intervention, assessed through the participant’s
answers to the 3 questions of the second part of the questionnaire.
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2 - The changes in the participants’ perceptions on the importance of typical research activities on four domains
(advancing career, advancing science, personal satisfaction, and social impact) before and after the
intervention, assessed through the participants’ answers to part 3 of the questionnaire;

Blinding and consent
The participants were unaware of being enrolled in our study during the course. At the end of the intervention, and after
they had answered the questionnaire for the second time, they were informed about the intention of reporting on the data
collected, and they were invited to participate and sign the informed consent form (ICF). We used only data from
participants who gave permission. There were no negative consequences for students who refused, as the students’
evaluations and grades were conducted and finished before we asked for their ICF signatures.

Statistical methods
Descriptive statistics was used to report the number ofOS practices and summarize questionnaire answer’s part 1. In order
to confirm the results for the primary outcome, the Friedman test with Wilcoxon signed-rank with Bonferroni correction
post hoc was applied

To answer the secondary objectives, the questionnaire answers were evaluated as follows:

Descriptive analysis was performed to get the frequencies of the participant’s answers to the 3 questions addressing their
perceptions of the current researchers’ assessment system (Charts 2, 3, and 4). No statistical test was previous planned in
the protocol, but to confirm the differences in the results, the Wilcoxon signed rank test with continuity correction was
applied for each question in part 2. Tomake evaluation possible using theWilcoxon test, considering alternatives A, B, C
and D as an ordinal scale, alternative E was treated as missing for question 3 of part 2.

To compare the participants’ perceptions about the 27 common researchers’ activities related to the third part of the
questionnaire, those activities were separated into activities related to traditional and non-traditional practices, as
indicated in Table 1. The main objective was to identify what activities resulted in essential, important, irrelevant,
unfavorable, or detrimental perceived impact in each one of the 4 domains (advancing career, advancing science, personal
satisfaction, and social impact), and what changes related to it we can identify comparing before and after the
intervention. To enable statistical analysis, the responses related to the Likert scale were transformed numerically as
follows: detrimental = 1, unfavorable = 2, irrelevant = 3, important = 4, essential = 5. A score (average) for each group of
activities was calculated and compared (Table 2). The nomenclature and characterization of activities into traditional and
non-traditional were adapted from previous studies.18,19

Although no statistical test was planned to this part in the protocol, a Paired T-test was performed for each domain
(advancing career, advancing science, personal satisfaction, and social impact) in each group (traditional and non-
traditional) to aid data interpretation.

Table 1. Traditional and non-traditional activities according to the questionnaire.

Non-traditional Traditional

Publishing in open-access journals; Expertise in peer
review/editing; Replication of studies; Publish findings
that didn't work; Sharing the complete data and
detailed methods; Reviewing raw data from students
and staff is; Conducting innovative research with a
high risk of failure; Collaborating across borders,
disciplines, and sectors; Having your papers read and
downloaded Having a public reach, in social media,
news, etc.; Having your results and findings used or
implemented in practice; Activities in knowledge
synthesis such as systematic reviews and meta-
research; Development and publication of study
protocols; Sharing data in open-access repositories is;
Knowledge translation activities; Publish the project
analysis plan openly is; Acting on extension projects;
Publishing preprints; Participating and presenting
results at scientific meetings; Direct student
supervision.

The publication of scientific papers; Posting comments
or editorials; A large number of published papers;
Publication in high-impact factor journals; Publishing
more scientific papers than other researchers;
Connecting to renowned researchers; Being cited in
the scientific literature;
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Despite not being listed in the protocol as one of the objectives of this study, the assessment of the intention to adopt OS
practices (protocol registration; protocol publication; opening the analysis plans; opening the research notebooks; data
sharing; and sharing codes), assessed by a question in part 4 of the questionnaire, presented interesting results and was
therefore included in this article. Descriptive analysis was done to analyze the answers regarding the participants’
intention to adhere to these practices in the future, and charts was presented to summarize the results (Figure 7). The
Wilcoxon test was also applied to each practice to confirm the results.

A confidence interval of 95% and a significance level of α= 0.05were used for all quantitative analyses. All analyseswere
conducted using R statistical software (Version 4.3.0, RStudio Inc., Boston, USA, free available at https://www.r-project.
org/).

Results
The course took place fromOctober 15th to December 14th, 2022. The questionnaire was applied before the course, from
October 5th to 14th, and reapplied after the course, between December 14th to 27, 2022.

The data relative to their OSF outputs were collected on October 4th and December 14th, 2022, for the before and just
after evaluation; on July 15th, 2023, for the 6-month follow-up; and on January 22nd, 2024, for the 12-month follow-up.

Demographics
Of the 84 participants enrolled in the course, 83 finished all activities. Only the 80 participants who signed the ICF were
included in the analysis. The mean age of the participants was 32.3, varying from 22 to 57 years. The gender distribution
was 62 females (77.5%) and 18 males (22.5%).

Most participants were from STEM (Science, Technology, Engineering, and Math) graduate programs (62; 77.5%) and
18 (22.5%) were from the Arts and Humanity graduate programs. 37 (46.3%) participants were at the PhD level and
43 (53.8%) were at the MSc level. Most of the participants graduated from public universities (59; 73.8%), followed by
private universities (20; 25.0%) and Community universities (1; 1.3%). About the duration since they acquired their last
title (undergraduate ormaster’s graduation), 66 (82.5%) got it less than 5 years ago, 11 (13.8%) between 5 to 10 years, and
3 (3.8%) got it more than 10 years ago. Finally, most participants (73; 91%) had never taken a course addressing RI and
OS practices.

OSF outputs
To answer the study’s primary objective, the data referring to the number of outputs in the OSF platform was shown in
Figure 3. The number of OSF accounts increased from 7 to 78 after the end of the course. Two participants have not
made an account during the course, and this situation remained after 6 and 12 months. Before the course, the number of
projects was 7 and the number of public projects was 3. Just after the course, they increased to 9 and 4 respectively, and
after 6 months the number of projects increased to 10. No changes happened after 12 months of the end of intervention.
No registrations, protocols, analysis plans, data sets, or preprints were found before or after the course.

The Friedman test with Wilcoxon signed-rank post hoc results shown that OSF account before the course is statistical
different of the other 3 times evaluated (p<.01); the projects and public projects did not show any statistical difference
between the evaluated time frames (p=0.6; p=0.3).

Table 2. Scores and the confidence interval for each domain on Traditional and Non-Traditional groups.

Traditional Non-Traditional

Averages Paired T-Test Averages Paired T-Test

Before After Average
difference
(CI)

p Before After Average
difference
(CI)

p

career advancement 4,18 4,24 -0.6 (-0.15, 0.03) 0.20 4,26 4,32 -0.06 (-0.13, 0.01) 0.11

advancing science 4,13 3,96 0.18* (0.09, 0.27) <.01 4,51 4,61 -0.10* (-0.15, -0.03) <.01

personal satisfaction 4,03 4,01 0.02 (-0.07, 0.10) 0.67 4,22 4,30 -0.07 (-0.14, 0.003) 0.06

social impact 3,93 3,81 0.13* (0.03, 0.22) <.01 4,37 4,54 -0.17* (-0.23, -0.11) <.01

Values in “before” and “after” are averages. Abbreviations: CI, confidence interval; p, p value; *, statistical significance (p value < 0.05).
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Participants’ perceptions of the current researchers’ assessment system
Overall, participants perceived before the intervention that the current evaluation system contributes to promote good
practices in research (Figure 4). However, this perception changed after the intervention, showing a higher proportion of
scores 1 and 2 (assessment system does not contribute) and a lower proportion in scores 4 and 5 (assessment system
contributes to good practices in research) (Figure 4). The same trends were observed in answering the question on how
much the current evaluation system contributes to the delivering value to society (Figure 5).

When inquired about the relation between the researchers’ current evaluation model and the hiring processes/distribution
of grants, no participant pointed out that ‘the process answers all requirements and must be maintained’ after the
intervention compared to 3.2% in the first evaluation. The number of participants who answered that ‘The process
answers the most important requirements but may be improved’ decreased from 43.8% to 27.5% after the intervention.
The frequencies for the answer ‘The process needs to be reviewed because it partially answers the most important
requirements’ increased from 25% to 60% and the answer ‘The process does not answer the most important requirements
and needs to be completely reformulated’ increased from 5% to 11% after the intervention. The number of participants
who chose the option ‘I don’t want to answer’ decreased from 22.5% to 1.3% (Figure 6).

Perceptions about the 27 common researchers’ activities
For both, traditional and non-traditional activities, there was a statistical difference in the importance given by the
participants before and after the intervention only for ‘advancing science’ and ‘social impact’ domains (Table 2).

Figure 3. The number of OSF outputs before, just after, and six months after intervention.

Figure 4. Participants answer to the question 1, Part 2 of the questionnaire.
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Current adoption or intention to adopt OS practices by the participants
The answers to the question ‘What practices do you adopt or think about adopting for your projects?’ are shown in the
Figure 7.

For the results of theWilcoxon test, protocol registration (p<0.01), protocol publication (p<0.01), publishing andmaking
available the analysis plans (p<0.01), opening the research notebooks (p<0.01), and sharing codes (p<0.01) showed
statistical differences between before and after. Only the differences in data sharing (p=0.10) were not statistically
significant.

Figure 5. Participants answer to the question 2, Part 2 of the questionnaire.

Figure 6. Participants answer to the question 3, Part 2 of the questionnaire.
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Discussion
To our knowledge, this is the first study exploring the impact of an educational intervention on the behavior and
perceptions of graduate students in Brazil and South America. In that region, there is still less incentives to promote OS
practices and RRPs in comparison with Europe and North America.20 Despite education-based interventions being cited
as an important driver for promoting RRPs andOS practices,11,14 the intervention applied to the participants in the current
study proved insufficient for changing short-term behavior, showing little change after 6 and 12 months of follow-up.
However, the intervention was somewhat effective to change perceptions of the impact of traditional and non-traditional
research activities on advancing career, advancing science, social contribution, and personal satisfaction. Overall
participants perceived that the non-traditional activities related to OS practices and RRPs are important to advance
science and promote social impact. Concerning the perception about traditional academic activities, the intervention did
not promote significative changes. The most significant impacts of the intervention were evident in how the participants
perceived the current researcher evaluation system and their future intention to adhere to OS practices.

Figure 7. Participants’ intention to adhere to the open science practices in the future.
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Adherence to OS practices increase after the course only for the registrations at OSF. However, creating an OSF account
was one of the tasks to be carried out by students in the course, demonstrating that the best incentive to adopt new practices
is tomake them normative. This supports the idea that the role in changing policies of institutions and funders are essential
for inducing a broad adherence to OS practices and RRPs, which was previously showed.14,17 Regarding the lack of
adherence to OS practices, our results are in accordance with previous studies.21 The possible reasons could be, that the
participants on this study were graduate students in a context where not so many scientific products as publications,
projects, and datasets are usually produced in a 12-month period. Typically, in Brazil, graduate students spend their first
months or years following courses, and dedicate time to their research in the last period of their trajectory. Other reasons
could be that our intervention target a multidisciplinary audience, with participants from a diversity of fields of
knowledge, and some of them were used to produce only a traditional monography as the product of their graduation
trajectory.

Observing the responses after the intervention to the first two questions about the current system for evaluating
researchers, participants seem to have better understood the restrictions of the current system in contributing to the
adoption of good research practices and in inducing researchers to produce science that adds real value to society.
Regarding the third question of this part, after the intervention, no participant checked the alternative which said that the
process did not need any change. In addition, there was a decrease in the number of participants who believe that the
process answered themost important questions but could be improved, aswell as an increase in the number of participants
who believe that the process is flawed and needs to be revised or even completely reformed. Another important change
following the intervention was the number of participants who chose ‘I don’t want to answer’, which showed a significant
drop after the intervention, indicating that the interventionwas partially effective in changing perceptions and knowledge.
This finding suggests that educational interventions should be implemented as a routine.

Behavioral changes are deemed to be difficult to realize because they face several barriers and demand strong facilitators.
There are many reasons why those changes take extra time and effort: usually the workflow of researches is already
overloaded with activities, and important actions such as registering protocols or organizing datasets to be sharable take
time, demand extra infrastructure, and most of the times there is no external incentive to these and other OS practices.
Besides that, other studies have shown that educational training in ethics were appreciated by participants,21,22 but might
not make researchers acting more ethical. However, courses combined with the proper incentives and means may play a
crucial role in improving how research is done and the research culture, strengthening integrity rules, aswell as preventing
researchers from committing research misconduct.9

When we assessed perceptions regarding 27 typical research studies, the perceived importance of traditional research
decreased after the intervention, both for the advancement of science and for social impact, while the perceived
importance of non-traditional research increased after the intervention. These results indicate an understanding that
many traditional research activities do not exactly contribute to the advancement of science and social impact what
corroborate with other studies which questioned researchers at more advanced stages of their career about their
perceptions regarding traditional and non-traditional practices.14,23 However, the lack of difference in perceptions about
career advancement is somewhat worrying, since it is clear that most non-traditional practices, such as study registration
and data sharing, do not promote career progression and are usually not taken into account in the hiring and input
distribution processes.17,24 This reinforces the previous idea; thus, if an individual understands that the current system
does not contribute to knowledge and social impact, even if it takes time, he/she could be more prone to change behavior
and enhance OS practices.

Our results show that the intervention was promising in terms of the increasing participant’s willingness to change. The
drop in the number of respondents who said they did not currently adopt the practices and those who said they already
adopted such practices, followed by the increase in the number of participants stating that they intend to adopt the
practices in the future, might be interpreted as readiness for change. Likewise, most participants did not even know
exactly what the mentioned practices meant before the intervention. The only exception was data sharing, which showed
no statistically significant differences after the intervention. This could possibly be explained as a more intricate practice
that depends on infrastructure and should follow several rules from the research environment in which the researcher is
inserted.

Our research has several limitations. The study was conducted at a single institution with different courses that have very
different research approaches, including the way they produce and disseminate scientific findings. There was no control
group for comparison. To address our primary objective, we used only one of several platforms for registering studies,
protocols, and preprints. Although this platformwas demonstrated and used in the course, other platformsmight be better
suited for different areas of knowledge. Course students might answer the questionnaire a second time based on what was
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taught in the course, not necessarily because they understood and intend to follow the principles, but to achieve a
sufficient evaluation to pass the course. Additionally, it is expected that participants who applied for the voluntary course
already have some affinity or interest in the subject. The instrument, although piloted, was not validated and requires
further adjustments before being used again in a new study. Another limitation is the intervention itself, which needs
improvement for future studies to be more effectively applied and tailored to specific audiences and related areas.4

However, even if short-term results are not ideal, an intervention addressing the subject can be beneficial by publicizing
and encouraging participants to discuss the topic among themselves, with their advisors, institutions, financiers, and other
stakeholders.

In addition, the limited results can be explained by the fact that training alone is not enough to change behavior regarding
RRPs and OS practices.11,14 It is also worth remembering that researchers’ behaviors are not only influenced by the
course content but also by the research system and the local research culture, including the examples supervisors and
colleagues give.11,25,26 Therefore, effective change in behavior towards adoption of RRPs and OS practices is not an
individual journey, and should involve cultural changes in institutions, funders and evaluation systems.2,9,26,27

Consent statement
Participants’ consent was obtained with an online form applied after they answered the questionnaire for the second time.
To be included in the study and in the final results, participants had to sign the Informed Consent Form (ICF) which is
available at ttps://doi.org/10.17605/OSF.IO/NZ7VA. This ICF was previously approved by the same ethical committee
that approved the study protocol.

Ethics and consent
A single-arm pre-post study was designed following the CONSORT (Consolidated Standards of Reporting Trials)
statement12 The study protocol was approved by the local Brazilian ethics committee (Research Ethics Committee
of the Faculty of Dentistry, Universidade Federal de Pelotas, Brazil), on March 03, 2022, under tracking number
54276221.2.0000.5318. This study also adheres to the Declaration of Helsinki statement.13 The protocol, questionnaire,
analysis plan, written Informed Consent Form (ICF), and the complete anonymized dataset are openly available in the
project folder on the OSF platform (https://osf.io/nz7va/) without restrictions. No significant methodological changes
occurred after the study began, and it was conducted according to the registered protocol. Informed consent was
mandatory as the study involved participant data. It was obtained to ensure ethical compliance. Participants were
informed and given the choice to consent, ensuring voluntary participation and ethical compliance. The written consent
was obtained online through signing the ICF by the participant.

Data availability
Underlying data
Open Science Framework (OSF): Research integrity practices: A Pre-Post Study with Brazilian Graduate Students.
https://doi.org/10.17605/OSF.IO/NZ7VA.28

The “Data set” folder in the project contains the following underlying data:

� OSF_outputs.xlsx - Anonymized data for the participants products on Open Science Framework platform.

� Part1.xlsx – Anonymized data for the participants answers to the questions of the questionnaire part 1.

� Part2.xlsx – Anonymized data for the participants answers to the questions of the questionnaire part 2.

� Part3_N_trad.xlsx – Anonymized data for the participants answers to the questions of the questionnaire
part 3, regarding to the non-traditional activities.

� Part3_Trad.xlsx – Anonymized data for the participants answers to the questions of the questionnaire
part 3, regarding to the traditional activities.

� Part4_Q123.xlsx –Anonymized data for the participants answers to the questions 1, 2 and 3 of the questionnaire
part 4.

� Part4_Q4.xlsx – Anonymized data for the participants answers to the question 4 of the questionnaire part 4.

� Part5.xlsx – Anonymized data for the participants answers to the questions of the questionnaire part 5.
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Data are available under the terms of the Creative Commons Attribution 4.0 International license (CC-BY 4.0).

Study materials are also included in the same project as follows:

� “Pilot” folder contain the pilot results of the questionnaire.

� “Protocol” folder contain the study protocol, Informed consent form (ICF), and the questionnaire.

� “Course Program and Details” folder contain the syllabus and other details about the educational intervention
applied to participants.
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This article presents a timely and relevant investigation into the impact of educational 
interventions on graduate students' awareness and adoption of open science and responsible 
research practices. In my perspective, it is a valuable contribution to research on open science 
education, particularly within a Global South context. It is well-conceived and well-reported but 
would benefit from methodological enhancements and more robust behavioral measures in 
future work. The strongest impact observed is in the shifting of attitudes, suggesting that this 
course could serve as a solid first step in a larger institutional transformation process, provided 
follow-up mechanisms and structural incentives are also put in place. 
 
While the topic and approach are highly relevant, particularly in regions where OS adoption is still 
emerging (currently still a huge gap in the literature, and a generally understudied issue), the 
study's design limits its ability to draw strong causal conclusions. This is clearly pointed out in the 
article, and I really appreciate the authors not trying to oversell their conclusions. 
 
This said, the absence of a control group makes it difficult to attribute the attitudinal changes that 
were observed solely to the intervention. Introducing a comparison group in future research 
would allow for more definitive evaluations of effectiveness and rule out external influences as 
alternative explanations for the outcomes observed. Naturally, however, this is not something the 
current article can be changed to include (this would have been good as a registered report, 
because these kinds of things can be caught before data collection is made).  
 
Although the intervention significantly improved participants' awareness and perceptions 
regarding OS and RRPs, it had a limited impact on actual behavior. Despite a substantial increase 
in OSF account creation (from 7 to 78, if I read it correctly) there was little follow-through in terms 
of registrations, protocols, preprints, or data sharing. This disconnect highlights a need for 
interventions that go beyond awareness-raising. Integrating structural incentives, such as 
recognition through academic credits, certificates, or institutional rewards, could promote 
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meaningful engagement and sustained behavioral change. Furthermore, extending the follow-up 
period beyond 12 months may better capture the long-term influence of such training on research 
output, particularly as graduate students often take time before producing sharable research 
materials. I think these things can be better emphasised in the discussion.  
 
The study’s sole reliance on OSF to assess behavioral change may underestimate the true extent 
of participants’ engagement with OS too, and this is something else the authors could emphasize. 
Researchers from various disciplines may use different platforms such as GitHub, Zenodo, or 
protocols.io, for instance, which were not monitored. 
 
Expanding the scope of behavioral metrics in future studies would provide a more accurate and 
comprehensive picture of the intervention’s impact. Additionally, qualitative follow-ups like 
interviews or focus groups could shed light on the specific barriers students face when attempting 
to implement OS practices, offering a richer contextual understanding of why behavior change 
may lag behind attitudinal shifts. 
 
Another limitation lies in the use of a non-validated questionnaire to assess perceptions and 
knowledge. Although the instrument was piloted, it lacks formal validation, which may affect the 
reliability and interpretability of the findings. A validated survey tool would strengthen future 
studies and ensure consistency across different institutional or cultural contexts. This is 
particularly important given the study’s goal of influencing policy and educational programming. 
By collaborating with psychometric experts to refine and validate the questionnaire, future 
research can generate more robust and generalizable data. 
 
Moreover, the intervention was delivered at a single institution with a diverse yet localized cohort, 
limiting the generalizability of the results. Student engagement may also have been influenced by 
self-selection bias, as those with a prior interest in research integrity may have been more likely to 
participate. Future efforts could expand the program to multiple institutions and adapt it to 
different disciplinary norms to enhance external validity. Tailoring the content more specifically to 
the research practices and challenges of individual fields might also improve relevance and 
uptake. 
 
Despite these limitations, the course successfully prompted participants to re-evaluate the value 
of traditional versus non-traditional research practices and the adequacy of current research 
evaluation systems. This shift in perception is a critical first step toward cultural change, but 
perception alone is insufficient to effect behavioral transformation. To bridge this gap, future 
interventions should not only educate but also integrate OS practices into institutional norms and 
researcher evaluations. 
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The article reports the findings of a single-group pre-post study designed to evaluate the impact 
of an online training program on improving adherence to, knowledge of, and perceptions 
regarding the adoption of open science practices and responsible research practices among 
graduate researchers at the Brazilian Universidade Federal de Pelotas. According to the results, 
while the program had minimal to no impact on participants' actual implementation of open 
science and responsible research practices, it did lead to an improvement in their perceptions of 
open science and their stated intentions to adopt such practices in the future. 
 
The training program and associated research project are described appropriately. However, the 
review of the existing literature on the education of graduate and PhD students in open science, 
research ethics, and integrity is based on a rather limited selection of sources. This narrow 
literature base should be expanded to better contextualize the study and enrich the discussion of 
its findings. 
 
From the outset, the paper should clearly define its target population. Throughout the text, there 
is a lack of consistency in the use of terminology, with the study shifting between referring to early 
career researchers, PhD students, and Master’s students. For instance, Figure 1 references only 
PhD students, whereas the final sample includes over 50% Master’s students—who, in many 
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academic contexts, are not classified as early career researchers and often have limited or no 
research experience. While this does not imply that Master’s students do not require training in 
open science, research integrity, and ethics, their academic environment, practical engagement in 
research, and the potential outcomes of such training can differ significantly from those of PhD 
students. Assessing both groups together likely diminishes the overall clarity and strength of the 
study's findings. 
 
The design of the study is generally suitable for research in educational settings. Statistical 
significance is appropriately calculated. Nonetheless, there are at least three notable limitations 
that undermine the academic rigor of the article. First is the absence of a control group. Second is 
the brief interval between the pre- and post-assessment phases. Third, the sample itself may not 
be ideal for evaluating changes in research practices due to its heterogeneity and the early career 
stage of participants, many of whom have limited opportunities or incentives to engage in 
research. The authors acknowledge these limitations in their discussion. 
 
The project and its data analysis are documented with sufficient transparency to allow replication 
by other researchers. While the modules, key content, and activities of the online training are 
summarized in a table with limited detail, a more comprehensive course outline is openly 
accessible via the OSF platform. 
 
Although the statistical methods employed are appropriate for the study’s scope, the design 
limitations—including the absence of a control group, the short follow-up period, and the sample’s 
diversity—preclude a causal interpretation of the (partial lack of) effects observed in the training 
intervention. 
 
The source data supporting the study’s findings are available through the OSF platform, ensuring 
transparency and facilitating future research. 
 
As previously noted, the authors demonstrate an awareness of their study’s limitations and are 
accordingly cautious in their conclusions. However, the discussion section would benefit from 
being more clearly structured, ideally divided into three or four subsections. Additionally, a 
separate conclusion section should be added, providing a concise summary of the main findings, 
key takeaways, and recommendations for future research and training initiatives.
 
Is the work clearly and accurately presented and does it cite the current literature?
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If applicable, is the statistical analysis and its interpretation appropriate?
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Are all the source data underlying the results available to ensure full reproducibility?
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Authors present a pre-post intervention study on the impact of an educational course promoting 
open science (OS) and responsible research practices (RRPs) among graduate students at a 
Brazilian university. The course included approximately 85 hours of lectures and activities, both 
asynchronous and synchronous, and was designed to encourage graduate students to 
understand and adopt practices such as study registration, protocol sharing, and data 
transparency. 
 
A total of 80 students participated. The study collected data on both real behavior (measured 
through the number of Open Science Framework (OSF) accounts and outputs) and self-reported 
perceptions and intentions (using a detailed questionnaire). The results showed that while 
students' creation of OSF accounts increased dramatically, there was very little change in other 
behaviors (such as dataset sharing or preprint posting). However, there were positive changes in 
how students viewed OS and RRPs and in their intentions to use these practices in the future. 
 
The article is well organized and clearly written. It includes all the necessary background, defines 
the main terms used (like OS and RRPs), and explains why the topic is important. Authors cite key 
and recent publications, including those from DORA, the Hong Kong Principles, and UNESCO, 
which shows they are aware of the ongoing discussions in the field. The course itself was well 
designed, with clearly defined modules and practical activities. Including synchronous workshops 
and real engagement with the OSF platform adds value to the intervention. The conclusions are 
careful and balanced. The authors clearly state that the course had a stronger effect on changing 
perceptions and future intentions than on actual behavior. 
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The questionnaire was piloted but not formally validated, which the authors mention as a 
limitation. To increase confidence in the findings, a full psychometric validation (e.g., internal 
consistency, factor analysis) would be recommended in future studies. Also, to better understand 
why students did not adopt certain practices (like data sharing or preprints), a small number of 
follow-up interviews could have provided useful context. 
 
Some small amendments 
While the abstract mentions that OSF outputs "showed little or no improvement", it might be 
helpful to clearly state that no new registrations, datasets, or preprints were added within 12 
months.  Mention and explain the questionnaire limitations earlier. The article acknowledges that 
the questionnaire is not validated, but this point is buried in the discussion. 
Provide more detail on the institutional context adding a short paragraph on the broader 
institutional support (or lack thereof) for OS practices at UFPel. 
Add a short table summarizing the questionnaire structure. Since the text explains the five parts of 
the questionnaire, a simple table would help readers quickly see the structure.
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