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COLLABORATION



LEARNING OBJECTIVES, COLLABORATION & 
AUTHORSHIP

• Understand best practices for collaboration, including how and 
when to initiate collaborations, how to delegate tasks, and how to 
effectively manage time and set goals.

• Describe different levels of collaboration and how practices and 
tools differ for each one.

• Identify what criteria qualifies for authorship and be able to 
initiate discussions about it with collaborators.



IMPORTANT COLLABORATIONS EARLY 
IN GRAD SCHOOL

Advisor/PI DepartmentLab group/peers



MANAGING COLLABORATIVE PROJECTS

How often should we
meet?

How do we make
meetings productive?

What are our goals?

Match skills & abilities to
the tasks

Include writing in the
distribution of effort

Set ground rules – attendance, 
schedule, contributions

Develop a code of conduct

Who is doing what?

Match the schedule
to the timeline

Keep it simple, at least at first

Think in terms of timelines & 
milestones



INITIATING COLLABORATIONS OUTSIDE OF 
YOUR LAB

• Decide what kind of collaboration(s)
you want, what is the purpose?

- Do you want to learn a new 
skill/toolkit, to have someone 
complete a task that you don’t
want to do yourself, to get new
ideas, to have someone help you
get funding, or to bring on new 
expertise?

• Start a conversation with a
potential collaborator – sometimes 
spontaneous, sometimes planned



SOURCES FOR EXTERNAL COLLABORATION

• Contacts from national and international meetings

• Introductions from current collaborators and associates

• Contacts from societies and groups

• Cold calls (unsolicited emails), either initiated by you to someone 
else, or vice versa



DISCUSSION
• In your experience with collaborative work (within grad school, during undergrad, 

or in another position), what strategies have you used to ensure that the group is 
productive? Alternatively, what strategies have not been effective?

• What practices have been effective for you in collaborating with your advisor, lab 
group, and department?

- Some examples: lab group meetings, regular check-ins, social events

• How do remote collaborations vary from in-person meetings, and are there specific 
strategies for managing a collaboration virtually?



AUTHORSHIP



GUIDELINES FROM NATURE
• Authorship provides credit for a researcher's contributions to a study and carries 

accountability. Authors are expected to fulfil the criteria below (adapted from McNutt et al., 
Proceedings of the National Academy of Sciences, Feb 2018, 201715374; DOI: 
10.1073/pnas.1715374115; licensed under CC BY 4.0):

• Each author is expected to have made substantial contributions to the conception or design of 
the work; or the acquisition, analysis, or interpretation of data; or the creation of new 
software used in the work; or have drafted the work or substantively revised it

• AND to have approved the submitted version (and any substantially modified version that 
involves the author's contribution to the study);

• AND to have agreed both to be personally accountable for the author's own contributions and 
to ensure that questions related to the accuracy or integrity of any part of the work, even ones 
in which the author was not personally involved, are appropriately investigated, resolved, 
and the resolution documented in the literature.



GUIDELINES FROM JGR

“Include as coauthors only those persons who have made significant 
scientific contributions to the work and determine order of 
authorship in a manner appropriate to the contribution. All 
coauthors share responsibility for the quality and integrity of the 
submitted and published manuscript.”

https://www.differencebetween.info/difference-between-author-and-coauthor



DRY RIVERS RESEARCH COORDINATION 
NETWORK AUTHORSHIP POLICIES

• Be inclusive
• Discuss early, often, and openly
• Group members must meet 2 of the 

identified criteria
• Outside people can earn authorship on 

data contributions alone

Twitter @DryRiversRCN



THINGS TO REMEMBER

• Be generous – people remember if you’re not, and that can affect 
potential future collaborations

• Include those who supply you with data wherever possible; cite and/or 
acknowledge if not

• Give every author plenty of time to review, comment on and revise the 
paper

• Also, it’s a good idea to know where the funds will come from to pay 
for the publication, and be up front about that too



DISCUSSION
• You are putting together the authors list for a paper you’re finishing. One of your fellow 

students gave you some of the data, another helped with the data analysis, and the third 
made several good suggestions. What do you do? (taken from ethics chapter of
McDonnell book)

• Bonus question if time allows: Some journals are moving towards including statements 
that outline the contributions of each author. What benefits or downsides do you see to
this?

• The following scenarios were mentioned in a nature commentary about gray areas regarding
authorship. Which, if any, do you think should qualify someone for authorship?
- obtaining funding for a project or being head of a group;
- sharing a bright idea over coffee at a conference;
- being the chief scientist on a research cruise that supplied the data for a paper;
- developing and calibrating instruments;
- or helping with sample collection



SELF-DIRECTED RESEARCH
WHAT IS A BIG RESEARCH PROBLEM?

HOW CAN WE COME UP WITH RESEARCH QUESTIONS?



WHAT IS A “BIG” RESEARCH IDEA?



What qualifies 
as a big idea?

• Hydrology: Where does water go when it
rains? What pathways does water take to
get to the stream? How old is the water in
our stream?

• Seismology: What causes 
earthquakes?

• Paleoclimatology: How much did the
Earth warm and cool over the last
million years? What controls how the
Earth warms and cools?

• Isotope Geochemistry: What causes 
isotope fractionation? How can 
fractionation effects be linked to 
ecosystem processes?



DISCUSSION

• What criteria would you use to decide if something is a
“big idea”?

• Can ideas be “big ideas” on different scales? Where would 
you define the minimum bound?

• Do all research questions need to be “big ideas”?



HOW CAN WE COME UP WITH
RESEARCH QUESTIONS?





“Know that to have a good idea, you need a lot of ideas. 
Keep in mind this quote (attributed to Einstein):
“Creativity is more important than knowledge.” But
where does that creativity strike, you ask? Everywhere.
Daily. Get into the habit of being open to ideas that float
into your head, usually on a walk, on a bike ride, at the
gym, or on a long car ride. These are gems to be mined.
Reading for pleasure can also help trigger ideas and
help you to consider links among and between them. This
is what Darwin talks about in his memoir: “originality
often consists of linking up ideas whose connection was
not previously suspected.”

- Jeff McDonnell, Navigating an
Academic Career



TIPS FOR GENERATING IDEAS
• Challenge yourself – look at/study 

problems that are hard
• Be curious – take the time to go to 

talks or read in topics outside your 
research area

• Read review papers
• Write stuff down – questions, ideas, 

simple diagrams 
• Talk, and listen – discussion groups, 

social events at conferences, etc.
• Take time - for all of the above, and 

yourself



TIPS FOR GENERATING IDEAS
Free Association Exercise
• Take approximately 20 minutes to do some free association for generating research ideas.
• Think about a particular subset of your research interests (e.g., runoff generation, volcanism 

on asteroids) and then take paper and a pen and go somewhere quiet. Spend 20 minutes 
writing down whatever comes to mind when you first think of that topic, including 
drawings. Follow your thoughts, write down everything, especially questions about any 
aspect you don’t understand and any connections you see between different aspects.

• If you’re having trouble getting started and your mind is blank, consider these:
i. What context did you first hear about this topic in? What was it connected to?
ii. What specifically about this topic interests you?
iii. What are the common methods usually used to conduct research regarding this topic?
iv. What does the scientific community not yet understand about this subtopic?



DISCUSSION
• How did you choose (or how are you currently choosing) your first 

research project? Did your “inner voice” agree with your choice?

• What criteria is important to you personally for selecting the science 
questions that you work on? Has this changed over time?

• Have you felt pressured by time constraints to come up with a idea 
during undergrad or grad school?

• What is the role of the advisor in identifying a research question and 
how might this change over a graduate career?



• Are you more interested in developing methods or learning about
fundamentals?

• Do you have the skills you need right now to answer this question?
- If not, can you learn them? (Do you want to?)
- Could you bring in a collaborator to provide those skills instead?

• How long will it take to answer this question? (1 yr, 5 yrs, 10 yrs)

• Will the results be incremental advances in the field or enormous leaps?
(There is no right answer here; it all depends on what your career needs now.)

• Will you enjoy doing the work?
• Is it work that you can get funded?
• Does it relate to where you see your research program in the future?

SOME QUESTIONS TO ASK YOURSELF



BACK UP RESOURCES SLIDES









RESOURCES FOR LITERATURE REVIEWS

• Tips and strategies for writing and comprehensiveness

- http://www.raulpacheco.org/resources/literature-reviews/

- https://journals.plos.org/ploscompbiol/article?id=10.1371/journal.pcbi.1003149
- https://www.d.umn.edu/~hrallis/guides/researching/litreview.html

• Comparison of common citation managers
- https://research.library.gsu.edu/c.php?g=115302&p=751975


