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Introduction & Methods

Scientific and engineering research is increasingly conducted by large, dispersed research
networks crossing multiple laboratories, institutions, and disciplines. These complex networks —
sometimes called “multiteam systems” or “teams of teams” — are organized systems with
multiple components, unified by a shared overarching scientific or engineering goal. There are
many examples of these research networks, including Engineering Research Centers (ERCs)
funded by the National Science Foundation (NSF).

Despite the rise of “big team science” and proliferation of research networks as a type of “big
team science,” few studies have analyzed the challenges faced by such networks as they strive
to ensure ethical research and the responsible conduct of research (RCR) across the entire
network.” When collaborations span large distances, diverse institutions, and multiple
disciplines, ethics challenges can proliferate. Researchers and laboratories within the network
may have divergent approaches to data sharing before publication. They may disagree on
authorship practices. Laboratories may differ in the amount of attention and discussion they
devote to ethics and how they see the relevance of ethics and RCR to their work. Even the
ground rules for cross-laboratory collaboration can be unclear, inviting conflict. These are only
some of the issues that can arise in complex research networks.

The National Science Foundation funded a project to analyze the ethical and RCR challenges
arising in research networks and develop tools that networks could use to surface and address
these issues. In the project on NetEthics: Building Tools & Training to Advance Responsible
Conduct in Complex Research Networks Pioneering Novel Technologies (NSF Award 2220611),
we served as Principal Investigators, using analytic and empirical methods to analyze those
challenges. Based on the ethical and RCR issues that network participants themselves
identified,? we developed four educational case studies that research networks can use and
adapt to advance dialogue and understanding of network ethics issues. Our goal was to develop
case studies that were rich but succinct and could easily be used by a research network in a
discussion session of one hour. The cases we developed are fictional; any resemblance to real
individuals is unintended.

We piloted a subset of these case studies within an ERC network in an IRB-approved protocol
(STUDY00022261) that invited researchers, trainees, and staff across the network (excluding
undergraduates, whose contact with the network was more transient) to volunteer. Each group
received one case study by email, then met by Zoom for a 90-minute session led by two
NetEthics Principal Investigators. We initially confirmed consent and reviewed what participants
should expect. Although participants knew that others in the discussion group were from the
same research network, we imposed Chatham House Rules, allowing participants to talk about
the experience later with others but prohibiting them from revealing the identity of other
participants and from attributing any particular comment or position to a participant. Over the
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next hour, we took the group step-by-step through the case study and questions posed for
discussion. After 60 minutes of discussion, we asked each participant to complete an online
survey to give us feedback on their experience. Once all participants had completed their
survey, we then invited them to share any feedback or suggestions verbally.

In all three pilot sessions, discussion was robust and the feedback collected by survey was
overwhelmingly positive. We also received helpful suggestions. Among the suggestions were
that we develop a visual representation of each case to help participants track the laboratories
and researchers in the case and make clear how they fit into the bigger network; the figure
accompanying each case below is the result. To further assist tracking, all individuals in these
cases who are based at the same university have names that start with the same letter as the
name of that university (e.g., Drs. Fernandez and Ferris, as well as students Fredrik and Felice
are all at Fairmont University). Finally, trainees who do not yet have their terminal degree are
identified by their first name, as our discussants piloting these cases frequently distinguished
between trainees and more senior laboratory members.

Each case can be used in a virtual or in-person discussion of 60 minutes or longer. A research
network can also devote a session to discussion of one or more cases at a larger in-person
meeting, such as the network’s annual meeting.

We welcome all feedback on these case studies. To convey your feedback or suggestions,
please email corresponding author and NetEthics Pl Susan Wolf at swolf@umn.edu.
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Four Educational Case Studies

Case Study I: Sharing Data, Protocols & Technologies

Ava is a graduate student in Dr. Allen’s lab at Argus University. Amos is another
graduate student in the same lab.

Ava is collaborating with Dr. Brown'’s lab at Belmont University. Becca is a graduate
student in Dr. Brown’s lab.

All are part of a research network -- an Engineering Research Center (ERC) crossing 6
institutions. Drs. Fernandez (at Fairmont University) and Clark (at Carmel University)
are the leaders of the ERC.

Dr. Allen’s lab at Argus University is working on advanced biopreservation technologies.
The lab is part of a network of labs at 5 other institutions that are all part of an
Engineering Research Center (ERC). Dr. Allen’s lab meets weekly and researchers
working on different projects update the group on their progress, sharing raw data freely
including prior to publication. Ava is a graduate student in the lab working on a particular
project that involves colleagues in Dr. Allen’s lab as well as colleagues at another lab in
the ERC — Dr. Brown’s lab at Belmont University.

1. Amos is another graduate student in Dr. Allen’s lab who is working on a
different project. Amos asks to see the raw data from Ava’s project. Ava
knows that Dr. Allen supports data sharing, but also checks with Dr. Brown, who
instructs Ava not to share the data before publication. Ava tells Amos, who
complains to Dr. Allen. Dr. Allen is concerned because of the commitment in the
Allen lab to openness and data sharing.

a. Did Ava do the right thing? What should Ava do now? Why?

b. What should Dr. Allen and Dr. Brown do (if anything) and why?

2. Ava and Becca (a graduate student in Dr. Brown’s lab working on the
cross-lab project) are preparing a presentation on their progress for the
ERC’s annual meeting.

a. Should they present results that have not yet been published? They are
eager to report their excellent progress but don’t want to raise issues or get in
trouble.

b. After their presentation, others in the ERC who are not on their project ask
them questions about their protocol and data. Can they answer those
questions? Are there limits to what they can share? Why or why not?

c. Should the ERC have guidelines on this? Should the ERC have a
process for providing guidance to presenters? What kind of process
would be appropriate?

3. Dr. Allen suggests to Drs. Fernandez and Clark that ERC progress would be
aided by creating an ERC-wide mechanism for sharing data within the ERC.
Dr. Allen suggests building a password-protected platform providing access to
data, with clear indication of which scientists generated those data and the status
of their publication in progress.

a. Should the ERC create such a platform? Why or why not?

b. Is there a better way to enable data sharing within the ERC?

c. How should the ERC leaders handle differences in data-sharing
practices from lab to lab? What about projects that cross multiple labs?
How should disputes be resolved?
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Additional readings on these issues (optional):

MR Boland, KJ Karczewski, NP Tatonetti. Ten simple rules to enable multi-site collaborations
through data sharing. PLOS Computational Biology 2017;13(1):e1005278.
https://doi.org/10.1371/journal.pcbi.1005278.

PS Forscher et al. The benefits, barriers, and risks of big team science. Perspectives on
Psychological Science 2023;18(3):607-23. https://doi.org/10.1177/17456916221082970.

KD Muenzen et al. Lessons learned and recommendations for data coordination in collaborative
research: The CSER consortium experience. Human Genetics and Genomics Advances

2022;3(3):100120. https://doi.org/10.1016/j.xhag.2022.100120.

National Academies of Sciences, Engineering, and Medicine. Fostering Integrity in Research.
Washington, DC: National Academies Press, 2017. https://doi.org/10.17226/21896.

National Academies of Sciences, Engineering, and Medicine. The Science and Practice of Team
Science. Washington, DC: National Academies Press, 2025. https://doi.org/10.17226/29043.

National Research Council. Enhancing the Effectiveness of Team Science. Washington, DC:
National Academies Press, 2015. https://doi.org/10.17226/19007.
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Case Study ll. Credit & Authorship

Cathy Canella, MD, is a postdoc in Dr. Crow’s lab at Carmel University. Chris is a
medical student in the lab.

Dr. Canella is leading a cross-lab project involving students and colleagues from Dr.
Drew’s lab at Dennis University. Danesh is an engineering grad student in Dr. Drew’s
lab.

All are part of a research network — an Engineering Research Center (ERC) crossing 6
institutions. Dr. Fernandez (at Fairmont University) and Dr. Clark (at Carmel University)
lead the ERC.

Cathy Canella, MD, is a postdoc in Dr. Crow’s lab at Carmel University leading a project
in the ERC on advanced biopreservation. The project involves students and colleagues
in Dr. Crow’s lab and in Dr. Drew’s lab at Denis University. Dr. Crow’s lab is heavily
comprised of MDs and medical students, while Dr. Drew’s lab is dominantly comprised of
engineering PhDs and graduate students. The project is yielding exciting results!

1. A disagreement emerges over publication strategy. Dr. Drew advocates moving
rapidly to publish the early results in an engineering journal. Dr. Canella would like to
collect more data and publish a more comprehensive article in a high-impact medical
or scientific journal. Dr. Crow sees both arguments and suggests they publish 2
separate articles — an early one in an engineering journal and then a later one in a
medical or scientific journal. Dr. Canella is concerned that the early article will in
effect “scoop” the later article, creating problems for the later article’s placement. Dr.
Canella is also concerned about potential violation of journal rules on duplicative
publication.

a. What should Dr. Canella do and why?

b. What should Dr. Crow and Dr. Drew do?

2. A decision is made to move forward with the engineering article. While Dr. Canella is
seen as the first author, several authorship issues emerge. How should these
issues be addressed and resolved?

a. Chris is a graduate student in Dr. Crow’s lab who helped Dr. Canella fix problems
with a piece of equipment used for measurement. Chris claims they “had a
deal” that promised co-authorship. Dr. Crow discourages such “deals,” feels
that Dr. Crow as Pl together with the lead author should determine others’
co-authorship based on authorial contributions, and that all lab members should
help each other without such promises. However, Dr. Canella is reluctant to
alienate Chris, whose help and cooperation Dr. Canella may need in the future.
What should Dr. Canella do? How should Dr. Crow approach the reality of
these “deals”?

b. Dr. Drew instructs Dr. Canella to add to the co-author list a grad student in Dr.
Drew’s lab (Danesh) who did not make an authorial contribution. Dr. Canella
expresses concern to Dr. Crow, who disagrees with this practice. Dr. Crow urges
Dr. Canella to omit Danesh. What should Dr. Canella do?

c. Dr. Crow and Dr. Drew both feel they deserve to be listed last as senior
author. Dr. Canella feels that Dr. Crow was substantively involved in the
research but that Dr. Drew had very little involvement. However, the research
crosses both labs and they are the Pls of the two labs. Both also would like to be
listed as corresponding author. How should this dispute be resolved?

3. After discussion, Dr. Crow and Dr. Drew still cannot agree on senior authorship. Dr.
Drew and Danesh are also dismayed that Danesh has been excluded from




authorship. They ask the ERC leadership to resolve these disputes. The ERC

leaders — Drs. Fernandez and Clark -- know that authorship practices vary by lab and

Pl within the ERC. They are also aware of disciplinary differences in authorship

norms (e.g., medicine vs. engineering) within the ERC. Finally, they recognize that

journals have rules on authorship.

a. How should they resolve the disputes over Dr. Canella’s paper?

b. What guidance should they create for the ERC, if any? How can they
prevent such disputes?

4. Dispute resolution has consumed time and Dr. Canella becomes concerned about a
research group outside the ERC “scooping” the article. Dr. Canella shares this
concern with Dr. Crow, who encourages rapid submission of the article. Although the
journal instructions require sign-off by all authors on the submitted manuscript
and there have been a number of recent edits, Dr. Crow encourages Dr. Canella to
“go ahead and submit” as “everyone saw the article a week ago when you shared it
and the subsequent edits didn’t change the basic conclusions.”

a. What should Dr. Canella do? Why?
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Additional readings on these issues (optional):

P Fontanarosa, H Bauchner, A Flanagin. Authorship and team science. JAMA

2017;318(24):2433-37. https://doi.org/10.1001/jama.2017.19341.
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MJ Hammer, C Miaskowski. Authorship ethics in the era of team science. Oncology Nursing Forum
2017;44(6):655-57. https://doi.org/10.1188/17.0onf.655-657.

M Hosseini et al. An ethical exploration of increased average number of authors per publication.
Science and Engineering Ethics 2022;28(25):1-24. https://doi.org/10.1007/s11948-021-00352-3.

International Committee of Medical Journal Editors (ICMJE). Defining the role of authors and
contributors. 2025.

https://www.icmje.org/recommendations/browse/roles-and-responsibilities/defining-the-role-of-auth

ors-and-contributors.html.

National Academies of Sciences, Engineering, and Medicine. Fostering Integrity in Research.
Washington, DC: National Academies Press, 2017. https://doi.org/10.17226/21896.

National Academies of Sciences, Engineering, and Medicine. The Science and Practice of Team
Science. Washington, DC: National Academies Press, 2025. https://doi.org/10.17226/29043.

National Research Council. Enhancing the Effectiveness of Team Science. Washington, DC:
National Academies Press, 2015. https://doi.org/10.17226/1

E Smith et al. Misconduct and misbehavior related to authorship disagreements in collaborative
science. Science and Engineering Ethics 2020;26(4):1967-93.
https://doi.org/10.1007/s11948-019-00112-4.


https://doi.org/10.1188/17.onf.655-657
https://doi.org/10.1007/s11948-021-00352-3
https://www.icmje.org/recommendations/browse/roles-and-responsibilities/defining-the-role-of-authors-and-contributors.html
https://www.icmje.org/recommendations/browse/roles-and-responsibilities/defining-the-role-of-authors-and-contributors.html
https://doi.org/10.17226/21896
https://doi.org/10.17226/29043
https://doi.org/10.17226/19007
https://doi.org/10.1007/s11948-019-00112-4

Case Study lll. Ethics & Requlations

Dr. Eda is an engineer and Pl of a lab at Ellis University.

Dr. Ferris is a surgeon and Pl of a lab at Fairmont University. Fredrik is a medical student in
that lab. Felice is a graduate student who joins that lab. Both Fredrik and Felice participate in
the ERC’s summer reading club for trainees.

All are part of a research network — an Engineering Research Center (ERC) crossing 6
institutions. Dr. Fernandez (at Fairmont University) and Dr. Clark (at Carmel University) lead
the ERC. The ERC includes ethics faculty based at Fairmont.

Dr. Eda and Dr. Ferris are Pls at two different universities (Ellis and Fairmont), who are
leading ERC work on biopreservation of solid organs for transplantation. Dr. Eda is an
engineer whose lab is developing cooling protocols with infusion of cryoprotective agents
as well as rewarming methods. Dr. Ferris is a surgeon whose lab is currently working with
rodent livers, applying the Eda protocols to biopreserve, store, rewarm, and then
transplant those livers into rats. They hope to progress to larger animals and ultimately
clinical trials in human beings. The Ferris lab is reporting exciting success in rat models.

1.

Graduate students in the Eda lab are aware that the ERC includes researchers
working on ethical issues, but the students are not sure those ethical issues
really apply to their work. After all, the Eda lab is not conducting research on
animals or human beings. The lab holds weekly meetings, but those are devoted to
research progress. They ask Dr. Eda if they should be spending time learning about
the ethical implications of biopreservation. Dr. Eda reassures them that the lab’s
work “is quite early in the translational process. We really need to focus on getting
the science to work. There’s plenty of time to think about any ethical issues later.”
Besides, says Dr. Eda, “we are good people and our ultimate goal is to save lives
with organ transplantation.”

a. What should the students do?

Fredrik is a medical student in the Ferris lab. Fredrik has trained to perform surgery
on the rats to retrieve and later transplant livers. Fredrik also works with the ex vivo
organs, applying the Eda protocol. The lab is racing to complete a high volume of
transplants in order to publish in a prominent journal. Given the volume of work,
Fredrik is relieved to welcome a new graduate student, Felice. Felice is willing to
work with the ex vivo organs, but declines to be trained to perform the surgery,
based on discomfort subjecting animals to these procedures and euthanizing
them. Fredrik wants to respect Felice’s decision, but finds the volume of work too
great for one person. Fredrik asks Felice to reconsider.

a. What should they each do and why?

b. What is the role (if any) for the lab leader?

c. Should the ERC address these issues more broadly? If so, how?

Felice and Fredrik both participate in the ERC’s summer reading club for trainees.
The group reads about illegal organ trafficking outside the U.S. The group also reads
a report from the National Academies about unfairness in the U.S. transplantation
system that disadvantages rural, poor, and historically marginalized patient
populations. They ask Dr. Ferris how these issues should affect the work in the lab
and ERC. Dr. Ferris thanks them but says those are ethics questions for later,
when the technology is proven and is being applied. Dr. Ferris says that for now,
their ethics job is to follow IACUC rules in working with animals and eventually IRB
rules when they get to research with human participants. When Felice and Fredrik
talk with trainees in other ERC labs, they hear that those labs are taking the same




general approach. Felice and Fredrik are confused — the ethics scholars in the ERC
suggest that paying attention to ethics and social issues early in developing a new
technology is important, but their Pls seem to disagree.

a. What should the students do?

b. What should the ERC leaders do, if anything?

c. What should the ethics faculty do?
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Additional readings on these issues (optional):

P Buedo et al. How to embed ethics into laboratory research. Accountability in Research
2023;31(7):767-85. https://doi.org/10.1080/08989621.2023.2165916.

A Mathur et al. Research ethics in inter- and multi-disciplinary teams: Differences in disciplinary
interpretations. PloS One 2019;14(11):e0225837. https://doi.org/10.1371/journal.pone.0225837.

National Academies of Sciences, Engineering, and Medicine. Fostering Integrity in Research.
Washington, DC: National Academies Press, 2017. https://doi.org/10.17226/21896.

National Academies of Sciences, Engineering, and Medicine. The Science and Practice of Team
Science. Washington, DC: National Academies Press, 2025. https://doi.org/10.17226/29043.

National Research Council. Enhancing the Effectiveness of Team Science. Washington, DC:
National Academies Press, 2015. https://doi.org/10.17226/19007.
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Case Study IV. Collaboration

Dr. Arlo Avis is a member of an engineering lab led by Dr. Aaron at Argus University..

Dr. Frances Flores is a member of a lab led by Dr. Fortier at Fairmont University. These two
labs have recently begun to collaborate.

All are part of a research network — an Engineering Research Center (ERC) crossing 6
institutions.

Dr. Fernandez (at Fairmont University) and Dr. Clark (at Carmel University) lead the ERC.

Dr. Arlo Avis is a member of an engineering lab led by Dr. Aaron at Argus University. Long
before the ERC was funded and started work, the Aaron lab was known for its research
excellence. Dr.Aaron describes the lab as “a family” where everyone “is friends.” With
the start of the ERC, some members of the Aaron lab (including Dr. Avis) began a new
collaboration with a lab led by Dr. Fortier at Fairmont University. As Dr. Aaron says, “We
are just getting to know the Fortier lab. So far, it's been just email and Zooming. So we’ll
have to see how the relationship develops. Right now, the jury is out....”

1.

Dr. Frances Flores, a member of the Fortier lab, asks to come visit Dr. Avis for

a week to observe and participate in research. Dr. Avis is not sure how to handle

this request.

a. What should Dr. Avis do? Are there procedures or data that should not be
shared with Dr. Flores? How far should Dr. Avis trust the visiting scientist?

b. Are there steps that Dr. Aaron and Dr. Fortier should take as Pls to get the
relationship between their labs off on the right foot?

c. Should the ERC have rules or guidance to help build good collaborations
across labs?

Dr. Flores visits the Aaron lab and spends a week working with Dr. Avis. Dr.

Flores then returns to the Fortier lab, executes experiments based on

procedures learned in the Aaron lab, writes up the results, and submits the

paper to a journal. No one in the Aaron lab is offered co-authorship or credited.

When Dr. Avis finds out, Dr. Avis lodges a complaint with ERC leadership and at

Fairmont University’s Office of the Vice President for Research. Other members of

the Aaron lab are divided on this — some think Dr. Avis is totally justified and has

been ripped off. Others think Dr. Avis has been badly treated by Dr. Flores, but that

Dr. Avis’s complaints are endangering the cross-lab collaboration and the new ERC.

The “family spirit” in the Aaron lab starts to break down, as some pressure Dr. Avis to

withdraw the complaints, while others support Dr. Avis.

a. What should Dr. Avis do?

b. Dr. Aaron? Dr. Fortier?

c. The ERC leaders?

d. Is there some way this could have been avoided?

Other labs in the ERC have now heard about this dispute. Reactions vary, but a

number of labs are now more cautious about collaborating across labs within

the ERC. Several Pis finally ask to meet with the ERC leadership to find a

positive way forward. They are concerned that the ERC needs ground rules for

collaboration, a way to minimize disputes and misunderstandings, and a dispute

resolution mechanism that will not “blow up” relationships within the ERC.

a. What should the ERC leaders do?

The ERC holds its first center-wide annual meeting — an in-person meeting at one of

the universities in the ERC combining professional meetings and social events. The

unresolved dispute between Drs. Avis and Flores hangs over the whole

10




meeting. When asked, various members of the Aaron lab say, “We just don’t
trust the Fortier lab. If you want us to work with someone, we have to like them
and trust them.” The two labs sit separately at the dinners.

a. What should members of the labs do?

b. What should the Pls do?

c. What should others in the ERC, including the ERC leaders, do?
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Additional readings on these issues (optional):

LM Bennett, H Gadlin, C Marchand. Collaboration and Team Science: A Field Guide, 2nd ed.,
2018.
https://www.cancer.gov/about-nci/organization/crs/research-initiatives/team-science-field-quide/coll
aboration-team-science-guide.pdf.

LM Bennett, H Gadlin. Collaboration and team science: From theory to practice. Journal of
Investigative Medicine 2012;60(5):768-75. hitps://doi.org/10.2310/jim.0b013e318250871d.

DR Carter et al. Best practices for researchers working in multiteam systems. In Strategies for
Team Science Success: Handbook of Evidence-Based Principles for Cross-Disciplinary Science
and Practical Lessons Learned from Health Researchers, ed. KL Hall, AL Vogel, RT Croyle. Cham,
Switzerland: Springer, 2019, 391-400. https://doi.org/10.1007/978-3-030-20992-6_29.
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SS Lee, A Jabloner. Institutional culture is the key to team science. Nature Biotechnology
2017;35:1212-14. https://doi.org/10.1038/nbt.4026.

National Academies of Sciences, Engineering, and Medicine. Fostering Integrity in Research.
Washington, DC: National Academies Press, 2017. https://doi.org/10.17226/21896.

National Academies of Sciences, Engineering, and Medicine. On Leading a
Lab: Strengthening Scientific Leadership in Responsible Research: Proceedings of a Workshop.
Washington, DC: National Academies Press, 2024. https://doi.org/10.17226/27935.

National Academies of Sciences, Engineering, and Medicine. The Science and Practice of Team
Science. Washington, DC: National Academies Press, 2025. https://doi.org/10.17226/29043.

National Research Council. Enhancing the Effectiveness of Team Science. Washington, DC:
National Academies Press, 2015. https://doi.org/10.17226/19007.

D Stokols et al. The ecology of team science: Understanding contextual influences on
transdisciplinary collaboration. American Journal of Preventive Medicine 2008;35(2):S96-115.
https://doi.org/10.1016/j.amepre.2008.05.
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