

Introduction to Biological Research
AEC 502 - Fall 2022

Detailed Schedule with Links to Readings and Assignments

If there is a topic missing that you wish was part of this course, please let me know and I’ll consider adding or replacing one with it if there is sufficient interest.

Please let me know ASAP if a link is not working.  Make sure you are logged into your NCSU google account when accessing shared docs on google drive.  Complete all readings and other assignments before each class meeting. 

We will meet by Zoom Thursday’s from 8:30-10:20 am and, if possible, in-person outdoors if convenient for all.  Zoom link is below and on the Moodle site. Same link for all meetings. Must access via ncsu.edu account at https://ncsu.zoom.us/.			

https://ncsu.zoom.us/j/94907504510?pwd=L3V2anR0QkZQK1VuRThFaHJrRGpJQT09
Meeting ID: 949 0750 4510
Passcode: 741776

Required textbook: A Field Guide To Grad School: Uncovering The Hidden Curriculum. 2020.
By Calarco, Jessica McCrory. Princeton University Press. ISBN 9780691201092/0691201099. 
Other readings are provided via hyperlinks in this document. 

August 25:  	Introduction to the course and tips on succeeding in graduate school

Agenda:
What should be taught in graduate school but often isn’t, until now!
 
Assignments:
Read the graduate student handbook and we can discuss questions you have in class. 
Come to class with three topics you hope this class will cover.
Come to class with three important character traits needed to succeed in graduate school.
Complete the readings below, which are different perspectives but all useful. 	
Complete the Contact and Background Information Google Sheet

Readings: 
Biology/FWCB Graduate Student Handbook 
Some Modest Advice for Graduate Students by Stearns  
Some Acynical Advice for Graduate Students by Huey
What not to do in graduate school by Karawdeniya
Introduction in A field guide to grad school by J. Calarco

Other resources:
NCSU New Student Survival Guide
Inter-Institutional Program – courses at UNC-Chapel Hill, Duke, NCCC, UNCC, UNCG
On Being a Successful Graduate Student in the Sciences by Thompson



September 1: 	Building your team - advisor, committee, your peers, and you!

Agenda:
∙ We will discuss committee formation and how you should use your committee to support your research and graduate success. 
∙ Developing an agenda for your committee meetings? How often should you have a committee meeting?  Setting goals and developing a timeline for completion.
∙ Mentor-mentee communication. View Powerpoint download/edit mentor-mentee worksheets.
∙ Building a peer network within your lab, department, and the program and university.
∙ Individual Development Plan (myIDP) What is an IDP? Why are they important? 
∙ Alternatively, you can use this template for creating an IDP
∙ Other things you can use to build a team: mentor mapping worksheet, shared expectations worksheet, and a mentoring contract or compact, usually established by the mentor, but does not have to be.

Assignment:
1) Come to class ready to discuss 3 potential committee members and briefly describe what they would contribute to your graduate program. 
2) Begin the mentor-mentee worksheet, mentor mapping, or one of the development plans. 
3) Take the free Disc personality test or this one.

Readings: 
Chapter 2 in A field guide to grad school by J. Calarco
Choosing and Managing Your Committee by Peters (chapter 15)

Other resources to build your team National Center for Faculty Development and Diversity. It is free for all NCSU graduate students, postdoctoral scholars, and faculty.  Provides professional development, training, and mentoring that could increase your productivity and your sense of well-being.  The National Research Mentoring Network is a free network to receive and provide mentoring at various stages. 

More on multiple mentors
A Mentoring Model for Enhancing Success in Graduate Education by Wright-Harp and Cole 
Beyond the Myth of the Perfect Mentor: Building a Network of Developmental Relationships by Hill and Kamprath

What to do if conflicts arise.  If possible, try to resolve them with the person, your advisor, your committee, Departmental Graduate Program (DGP) representative, or Department Head. For issues involving sex-based discrimination, racial harassment, or other abuse reach out to the Office for Institutional Equity and Diversity (Title IX office) Email: equalopportunity@ncsu.edu Phone: 919-513-0574. Another good option for independent advice on resolving conflicts with your advisor or others in your department or program is the Student and Faculty Ombuds Office. For concerns related to personal safety of yourself or others call 911, the above resources are also required to report threats to personal safety to the police.

September 8:	NCSU Library Virtual Tour of Resources

Agenda:
∙ NCSU library resources and data management by Tisha Mentnech (tdmentne@ncsu.edu)  
∙ Before class please watch this video, complete this survey before September 1st, and review the NCSU libraries info on data management.

Assignments: 
1) Before this class be sure to visit the NCSU library website and identify at least one question to ask the library staff.  Also, identify a data archive (e.g., Environmental Data Initiative, or Dryad) that you are likely to use for archiving your published data. 

2) Reference/citation management software. Are you familiar with any of these here? 

3) Read at least one of the three articles below.
a) Some Simple Guidelines for Effective Data Management by Borer et al.
b) Data Organization in Spreadsheets by Broman and Woo
c) Ten commandments for good data management by Brian McGill

4) Using google drive, create a folder for your research data under “Shared drives” not “My Drive” that is shared with your advisor and other team members.

**By Sept 12th, upload a sample of your current or past writing to the folder number for your working group.  The writing sample can be something you are currently working on (preferably) or something written in the past (undergraduate thesis, etc.).  For example, an abstract or a hypotheses section for your thesis research proposal. Members of your working group will provide feedback and we will discuss this in class. This feedback – as much as is possible – should draw on the recommendations from the readings for 22 Sep.  

***REMINDER: Draft of grant proposal DUE first week in October

Other resources:
Resources and a place to archive data sets Environmental Data Initiative
Preparing Environmental Data Sets to Archive
Data cleaning tools and resources 
Sharing your code for published or archived data 

September 15: Developing research ideas and testable hypothesis 

What's worth being curious about? S.G. Fisher 1997 JNABS
Agenda:
Where do ideas come from – experiments, theory, natural history, your advisor’s laptop?  
Do strolls outdoors really help as they did Darwin? What about podcasts, colleagues, conferences. 
Discuss the different types of graduate projects, how to develop ideas, and how to formulate hypotheses.
Discussions in small groups and then the entire class.
Powerpoint file shared in class.

Assignment:
1) Before class upload here a potential title for your thesis, dissertation, or proposal AND 1-2 potential hypotheses that might form the core of your thesis, dissertation, or research proposal. 

Readings: 
Biology must generate ideas as well as data by Nurse
The Diversity–Innovation Paradox in Science by Hofstra et al.
The Thesis Topic – Finding It by Peters
The use of hypotheses in ecology by Grogan
Distorting the Process of Scientific Inquiry by Hutto
Hypotheses vs Predictions by Rosenbaum
Testing the null hypothesis by Wilkinson
A guide to increased creativity in research - inspiration or perspiration by Loehle
Scientific Innovation and Creativity: A Zoologist's Point of View by Bartholomew

Other resources:
How to craft a winning title 
Kropotkin Was No Crackpot by Gould 



September 22: Scientific Writing – Note these are extensive readings this week
Possible guest attending

Scientific writing is wild because you’ll read four articles just to write one sentence.  A. Harriot 2020

Upload your comments to your group's folder number within the Working Groups folder.
∙ Discussion of scientific writing based on the readings, reference software, other topics class wants to discuss about writing.
∙ Small-group work in-class. Your colleagues will provide feedback and we will discuss this in class. This feedback – as much as is possible – should draw on the readings for this week. Be as specific as possible in referring to the book readings.
**Based on your working group comments, re-write or edit your short writing sample. Reupload the revised version before class. Again, this feedback – as much as is possible – should draw on the readings for this week.**

Readings
Chapter 7 in A field guide to grad school by J. Calarco
The Scientist’s Guide to Writing 
The Scientist’s Guide to Writing – 2 
Writing Science: How to write papers that get cited and proposals that get funded - pages 3-25, 104-132 
Schimel in a Sheet by Schimel
Simple rules for concise scientific writing by Hotaling 
How to write consistently boring scientific literature by Sand-Jensen

Jargon and Acronyms are to be avoided, just don’t do it!
The growth of acronyms in the scientific literature by Barnett and Doubleday
Quantifying scientific jargon by Willoughby et al. 
Specialized terminology reduces the number of citations of scientific papers by Martínez and Mammola 
Word replacements to reduce jargon by Lafferty

Review papers have a purpose and get cited but unintended consequences
Creative destruction: the structural consequences of scientific curation by McMahan and McFarland

Additional collection of articles about science writing you may find useful:
Science Editor Sacha Vignieri Writing Tips
Writing with precision, clarity, and economy by Mack
Thoughtful Writing by Hammond
A Collection of Grammatical Points by Goldwasser 
BES Writing Tips for Researchers by Sayer
Ten simple rules for structuring papers by Mensh and Kording
Some well-known tricks for clear writing and The 5 pivotal paragraphs in a paper
by Brian McGill

Writing resources here at NCSU
The Graduate School and Libraries Writing Support 

September 29: Grant Proposal Writing 
Possible guest attending

Agenda
∙ Introduction to grant proposal writing and how it differs from writing a journal article.
∙ The conceptual framework or hook, background, funnels, methods, study system, repetition is okay, feasibility, timeline, budget. 
∙ Other items to discuss – proposal personal statements, curriculum vitae vs resume, and budgets, etc.

Assignment:
1) Before class identify which grant competition/agency you would like to submit a proposal to and add the guidelines or the request for proposals (RFP) to the shared Excel file.

Readings:
Finding, applying for, winning a fellowship and why you should apply even if fully funded
Secrets to writing a winning grant
Ten Simple Rules for Getting Grants 
Tips on Increasing Funding Success 
Chapter 6, Pages 161-176 in A field guide to grad school by Calarco	
National Science Foundation (NSF) Graduate Research Fellowship Proposal (GRFP) – Select Solicitation, then scroll to: VI. Application Review Information. A. Merit Review Principles and Criteria

Other information:
NSF GRFP application https://www.nsfgrfp.org/ - for those applying here is the link to the application materials and the merit review information on that site.
Managing citations: Zotero, Refworks, Endnote.  See link for a comparison by WSL libraries
*Writing successful science proposals by Friedland and Folt
*This is a short, easy to read book that is very useful. 

October 6: Grant Proposal Review Process
		 
Readings: 
How to review a grant proposal
NSF tips for reviewers video and quiz 
What do grant reviewers really want, anyway? 
Tell me again what “risky” or “potentially transformative” research is? 
In praise of the red pen: editing as an act of caring.
Transformative Research Is Not Easily Predicted
AEC 502 instructions for reviewing proposals
Answer three questions on this google form2022
** October 6st by 5 pm upload your proposal to the shared Google folder named “Save Proposals here”, then select the 13 Oct. folder if your proposal deadline is before Oct. 20, or select the 20 Oct. folder if your deadline is later in the year or next spring. **

October 13: 	Panel Review Day 1
The day before upload your proposal reviews to the folders named 13 Oct SUBMITTED REVIEWS

∙ Panel review/discussion
∙ Anyone submitting an NSF GRFP and anyone who also has an upcoming deadline in early October will be reviewed this day.

October 20:	Panel Review Day 2
The day before upload your proposal reviews to the folders named 20 Oct SUBMITTED REVIEWS

∙ Panel review/discussion
∙ Anyone submitting with a deadline later than 20 October will be reviewed this day.

October 27: 	Diversity, Equity and Inclusivity and the AGEP-NC

∙ An open and wide-ranging discussion on diversity, equity and inclusivity
∙ Complete NCSU Required DEI Training by Office for Institutional Equity and Diversity 
∙ Discussion of the goals of the AGEP-NC Program
∙ Broader Impacts and grant proposal merit review criteria

Readings:
Racism, inequity, injustice, and land-grant universities by Lee and Ahtone
Higher Ed’s Most Common Rationale for Diversity Favors White Students More than Black
Ten simple rules for building an anti-racist lab by Chaudhary and Berhe
Assimilating the culture of no culture in science: Feminist interventions in (de)mentoring graduate women by Subramaniam and Wyer
Visibility matters: increasing knowledge of women’s contributions to ecology by Damschen
LGBTQ scientists are still left out by Freeman

Others:
Decoloniality and anti-oppressive practices for a more ethical ecology. by Trisos et al. 

November 3: Wellness Day 



November 10: Science communication 
 Presentation basics: website, poster design, lightning talks, etc. 

Guest instructor: AEC Science Communication Director Michelle Jewell

Agenda:
Website design and key presentation skills.  
Nuts and bolts of giving a poster or oral presentation at a conference.
How to give a lightning talk in particular.
Come to class ready to show fellow classmates and discuss aspects of your three favorite academic websites or other science media.

Readings: 
Deliver A Clear Message from Escape From The Ivory Tower by Nancy Baron
The Cognitive Style of Powerpoint by Edward Tufte
Visual and Statistical Thinking by Edward Tufte *fundamentals of graphing and displaying data
Testing how different narrative perspectives achieve communication objectives and goals in online natural science videos by Ruzi et al. 
Using social media to promote academic research: Identifying the benefits of twitter for sharing academic work by Klar
How to prepare for lightning talk
Giving a good lightening talk

November 17: Publishing & Reviewing Manuscripts

You're afraid of making mistakes.  Don't be.  Mistakes can be profited by.  Man, when I was young I shoved my ignorance in people's faces.  They beat me with sticks.  By the time I was forty my blunt instrument had been honed to a fine cutting point for me.  If you hide your ignorance, no one will hit you and you'll never learn.  Ray Bradbury's "Fahrenheit 451"
	
∙ A wide-ranging discussion on publishing in science. We will start with a discussion on how/why writing (and reading and reviewing) a manuscripts is different from grant proposals.  The consequences of not publishing!
∙ Second, we will talk generally about the state of scientific publishing, specifically limitations, weaknesses and challenges in the enterprise, such as citing papers so you do not offend those you don’t cite given the massive options of papers to cite.
∙ Third, we will discuss how to read a scientific paper. 
∙ Finally, we will close by delving into overcoming the ambiguities with respect to authorship.

Assignments:
1) Create an ORCID ID using this link

Readings: 
Manuscript Earth 
Chapter 8, Pages 212-264 in A field guide to grad school by Calarco		
The 4 Pillars of Scholarly Publishing 
How to decide where to submit a paper
Why MacArthur and Wilson got credit for Island Biogeography Theory and not Munroe 
Writing an effective response to a manuscript review
How to seriously read a scientific paper
How to Read and Understand a Scientific Paper: A Step-by-Step Guide for Non-Scientists
How should we deal with the growing peer-review problem?
Authorship guidelines and some good Authorship readings
Scholarly Sharing NCSU libraries, Research Gate Shallow Dive, Preprint Servers 

A collection of other articles you may find useful:
Last and corresponding authorship practices by Duffy
Effects of Inferred Gender on Patterns of Co-Authorship by Frances et al.
8 Reasons why journals reject manuscripts 
Writing a scientific paper, step by painful step by Lafferty 

December 1:  	Safety and Mentor-mentee communication part 2, and What’s a curriculum vitae (CV)?  Networking and planning ahead for the job market
	
**Have a CV or Resume reading to share during breakouts
Agenda:
Getting to know yourself and getting to know your mentor.  What do you know now?
Communication styles, which ones resonate with you?
Mentoring undergraduates, or learning to be a mentor (complete readings below)
Mentor and mentee contracts or compact, or shared expectations for you and/or undergraduates working with you. 
Field and lab safety plans

Assignments:
Be sure to complete either the IDP, mentor-mentee communication worksheets, shared expectations worksheet, or mentor mapping worksheet as we will discuss these during class. 		
Take the DISC test – Dominant, Influencing, Steady, Compliant
Which DISC styles do you (or your mentors) identify with in this video?
Take the Social Styles quiz - Control/Emote and Ask/Tell, and use this information to interpret your score.
Which Social Styles do you (or your mentors) identify with in this video?  
Think about how you can use this information from the DISC and Social Styles tests to enhance your interactions, communication, and success in graduate school. 
Optional Reading "How accurate are personality tests?" (Scientific American)

Required readings: 
Modern graduate student mentors by Weigel
Undergraduate student-mentor expectations template
Safe field work

Other mentoring and mentee resources for graduate and undergraduate students
National Academies Press The Science of Effective Mentorship in STEMM
Center for Improvement of Mentored Experiences in Research CIMER
National Research Mentoring Network: NRMN
Many scientific societies have mentoring programs for students, such as:
Ecological Society of America SEEDS
Society of Freshwater Science INSTARS
Society for Advancement of Chicanos/Hispanics & Native Americans in Science SACNAS 
Association of Women in Science AWIS

Readings and resources:
Sample CVs in Appendix A and B in A field guide to grad school by J. Calarco
Chapter 11 in A field guide to grad school by J. Calarco
Hiring criteria in biology departments by Fleet et al. 
Job preparation advice by Agrawal et al. 
The World is your Oyster: jobs outside academia by Palermo et al. 		 
PhDs hold promise! By Woolston
Monitor your professional societies’ career resources and job boards (e.g., ESA) 
Networking
Apply to a Building Future Faculty Program 
Last class!

No Final Exam






Brad Taylor
