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Curriculum Design for a Professional Development Program to Enhance
STEM Researchers’ Capacity to Identify and Address the Ethical Dimensions
of Their Work

Introduction

This paper sketches the motivations for and nature of a workshop on research integrity/ethics that
has been designed for and will be delivered to practicing researchers. This workshop is part of
the IREI (Innovative Research and Ethical Impact) project at Virginia Tech, funded by NSF
(National Science Foundation) Institutional Transformation grant # 2316634 through its ER2
(Ethical and Responsible Research) program. The motivations for this workshop include that
while research institutions are required to provide research integrity training to researchers
supported by funding from the NSF, NIH, and other agencies, there is little evidence that the
current iteration of research integrity training is effective or engaging. The nature of this
workshop consists of helping researchers in different disciplinary fields to identify, address, and
communicate about the ethical dimensions of their research to peers and mentees/advisees.

To better motivate and further explain this workshop, this paper is divided into three parts. First,
it describes the background, goals, and objectives for this project and workshop. The background
involves national legislation related to research funding, and the goals include ethical
competence and confidence among individual researchers, and the creation of ethical research
cultures. Next, it describes the set up and method for delivering the workshop. The workshop
meets four times per semester, approximately once per month, using the skills-based, learner-
centered BOPS method. Finally, this paper describes the contents of the workshop, including the
competencies the workshop aims to cultivate and exercises used to do so. This paper is not meant
to be an exhaustive description of either the IREI project or workshop but, rather, a sketch of the
motivations for and nature of workshop so far.

Background and objectives

National legislation in the US, such as the America COMPETES Act and, more recently, the
CHIPS and Science Act, highlights the importance of research integrity in innovation and
competitiveness of the US economy [1], [2]. Given federal funding mandates, research
institutions have developed interventions and programs for research integrity training [3]-[7].
Dominant approaches to this training have been shaped by biomedical ethics, placing significant
emphasis on misconduct by individual researchers, including FFP (falsification, fabrication, and
plagiarism of research results) [8], [9]. However, these efforts face two related sets of challenges.

First, topics included in research integrity initiatives are quite narrow. They typically fail to
consider the different kinds of ethical issues researchers face, depending on their research
disciplines and the nature of their work. Second, the form of research integrity initiatives lack
evidence of effectiveness. They typically consist of one-and-done training, administered online
or by an instructor from outside a trainees’ research discipline [9]. As a result, research integrity
initiatives have often been viewed as a ‘checkbox’ exercise, an onerous requirement, or irrelevant
to some disciplines. The IREI project seeks to address both challenges.



The ultimate goal of the IREI project is to transform research cultures, making ethics as central
to the research process as is the formulation of research questions, design of research studies, and
selection of research methods. To do so, the IREI project aims to develop and pilot at Virginia
Tech a model of peer-to-peer learning and practice that is more engaging, effective, and scalable
than research integrity initiatives to date. To do so, the intermediate goals of the IREI program
include (1) equipping researchers with the ability to identify and address the ethical dimensions
of their work (ethical competence), (2) helping them to confidently communicate with peers and
mentees/advisees ways of identifying and addressing the ethical dimensions of their research
(ethical confidence), and (3) leveraging the institutional and professional networks of
researchers, thereby generating scalable and sustainable impacts throughout research institutions
(ethical cultures) [10]. To achieve IREI project objectives (1) and (2), a workshop on research
integrity/ethics for practicing researchers is being developed. To support these project objectives,
the participant outcomes of the workshop include (1) understanding professional responsibility to
motivate a concern with ethics in research, (2) identifying the ethical dimensions of research, and
(3) responding to the ethical dimensions of one’s own research and others’ research.

Setup and methods

The workshop will meet a total of four times per semester, approximately once per month. The
first and third meetings will last two hours, while the second and fourth meetings will last one
hour. This will allow participants more time to receive an overview of the workshop during the
first meeting, and to work on and share with other participants their broader impacts statements,
mentorship plans, and safe and inclusive working environments plans — further described below
— during the third meeting.

Workshop participants will include influential researchers from colleges and departments
throughout the university. These researchers have been identified by (1) distributing a
questionnaire to researchers throughout Virginia Tech, asking them for the names of researchers
in their departments that they consider successful and strive to emulate in their research, and (2)
consulting with IREI program ambassadors, representatives from each of the colleges who care
about ethics and are attuned to the research cultures of their colleges and disciplines. IREI
ambassadors help to distribute the questionnaire and collectively decide on the list of researchers
for participation in the workshop and study.

Researchers identified as influential are recruited for participation, since others look to them as
examples of how to act and whose behaviors they emulate. According to the social expectations
theory of norms on which the IREI project is based [11], if influential researchers take seriously
ethics, then they could influence other researchers in their departments to do the same. These
dynamics of influence would affect the development of norms within those departments,
resulting in more ethical research cultures on a larger scale. This is one of the ways the IREI
project will be scalable, by leveraging the natural dynamics of social networks to facilitate
cultural change.

To assess the program and improve the workshop, both qualitative and quantitative measures will
be administered before and after the workshop. These will include (1) open-ended prompts about
the ethical dimensions of different stages of the research process, to assess ethical competence,



(2) an altered version of TEME (Teacher Efficacy for Moral Education measure) [12], called
REME (Researcher Efficacy for Moral Engagement), to assess ethical confidence, and (3)
SOURCE (Survey of Organizational Research Climate), to assess department and college
research cultures/climates [13]. Only (1) and (2) will be administered to participants in the
workshop and a control group before and after the workshop. (3) will be administered to
researchers who do not participate in the workshop but are affiliated with departments
functioning as experimental and control groups.

Meetings of the workshop will be organized according to the BOPS method. Each letter in this
acronym stands for a different stage/component of the meeting. These includes (B) bridging in,
presenting findings or introducing an activity to pique interest in the topics that will be covered
in the meeting, (O) introducing objectives, informing participants what they will get out of the
meeting, (P) pre-assessment, learning what participants know about the topics that will be
covered, participatory learning, guiding participants to actively reflect as topics are introduced,
and post-assessment, learning what participants understood about the topics covered, and (S)

summarize the meeting, reminding participants what the objectives were and how these were
fulfilled.

Curriculum contents

The workshop includes contents related to seven competencies. These competencies correspond
to the workshop objectives, and participants complete several exercises used to cultivate and
assess these competencies. These objectives and their corresponding competencies are as
follows:

Objective one, understanding professional responsibility, to motivate a concern with ethics in
research: (1) describe values and norms common to researchers across the disciplinary spectrum,
(2) explain the societal function of publicly funded research, and (3) identify codes, values, and
norms specific to one’s field of research.

Objective two, identifying the ethical dimensions and implications of one’s own research and
other’s research: (4) identify and explain what an “ethical dimension” of research is and (5)
identify stakeholders affected by one’s research and research field.

Objective three, addressing the ethical dimensions and implications of one’s own research and
other’s research: (6) explain how to respond to the ethical dimensions of one’s research and (7)
initiate and sustain conversations about the ethical dimensions of one’s own work and other’s
work.

To cultivate and assess these competencies, five different exercises will be used. These exercises
are scaffolded, beginning with simpler, basic concepts and skills that build on each other and
facilitate the cultivation and practice of more advanced, complex concepts and skills. These
exercises include the following:

1. Pre- and post-project study measures — These include the two project study measures
described above: (1) open-ended prompts about the ethical dimensions of different stages of the



research process, assessing ethical competence (Figure 1); (2) REME, assessing ethical
confidence. This exercise will help researchers to develop competencies associated with
objectives 1 and 2.

Figure 1. Stages of the research process
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2. Discipline-specific ethical codes — Researchers will find and read the code of ethics/conduct
for the professional society with which they are affiliated, or one closely aligned with their field
of research. They will reflect and take notes on the following questions: What values are
embodied in and promoted by the code? Do any entries strike you as unexpected or surprising?
Are there aspects you believe should be included but are absent? Was the code developed in
response to an event or issue? If so, what was the event or issue, and how does it impact the ways
research in your field is conducted? This exercise will help researchers to develop competencies
associated with objective 1.

3. Ethics-related news story — Researchers will find a news story or anecdote from the past five
years that touches on the ethical dimensions of research in their fields. Researchers will consider
and take notes on the following questions: Who was affected in this story? How were they
affected, for better or worse? What might have been done to eliminate or minimize harms and
maximize benefits associated with this research? Who might have been consulted throughout the
research process? This exercise will help researchers to develop competencies associated with
objective 2.

4. Broader impacts statement, mentorship plan, and safe and inclusive working environments
plan — Researchers will choose a current or planned research project and answer the following
questions: Who is interested/invested in this type of research? Why are people
interested/invested? What are the potential positive and negative impacts of this research? Where
are these people and impacts throughout the research process, including advisees/mentees? How
would you ensure these people are engaged/being considered throughout the research process?
Are there individuals or groups that disagree with this research? If so, why? What process would
you use to assess the impact of this research? Based on answers to these questions, participants
will identify potential conflicts/priorities, considering an appropriate decision-making approach,



and then describe how they would implement and evaluate the decision. Answers to these
questions/considerations will inform the development of broader impacts statements, mentorship
plans, and safe and inclusive working environments plans for their current or planed research
projects, which they can use when applying for NSF grants. This exercise will help researchers to
develop competencies associated with objectives 1, 2, and 3.

The topics and questions related to these exercises will serve as jumping off points for
discussions during the workshop meetings. Rather than treating researchers participating in the
workshop as students — where they are simply instructed in what it means to be ethical — the goal
of the IREI workshop and project is to build a community of practice. This means that the
expertise, concerns, and perspectives of the researchers participating in the workshop will drive
its direction. Because of their expertise, researchers at the forefront of their fields are in a unique
position to identify and address the ethical dimensions in their work [14].

Conclusion

Integrity is critically important to research, but there is little evidence that initiatives aimed at
research integrity are effective. Many such initiatives are educational in nature, aimed at
conveying information to individual researchers rather than at ensuring ethics within broader
research cultures. Furthermore, the focus of research integrity initiatives is often too narrow,
focusing on ethical concerns that arise in or are related to biomedical research. To address these
concerns, the IREI project aims at developing and implementing a model of research integrity
education aimed at creating and sustaining more ethical research cultures. Part of this project is a
semester-long workshop developed for and delivered to practicing researchers. To better ensure
the effectiveness and scalability of the program, the workshop targets influential researchers in
colleges and departments throughout the university, helping them to identify, address, and
communicate about ethical dimensions specific to their research. This paper has described the
setup, methods, and contents of that workshop.
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