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About us
‣ Computational group 

—every student codes Python, C++, CUDA 

‣ Advocates of open source software 

—for research and education 

—SciPy, PyData, JupyterCon, NumFOCUS 

‣ Projects include: 

—Aerodynamics of flying snakes via CFD 

—Bioelectrostatics of nanosensors
http://lorenabarba.com



7 things 
1. Learn to code  
2. Practice open science  
3. Endorse reproducible research  
4. Ditch the lecture  
5. Teach with computing (use Jupyter)  
6. Writing is hard. Do it often.   
7. Use Twitter professionally. 



1. Learn to Code. 
‣ Python is your best bet 
‣ basic Unix, bash script



S.J. Hettrick et al. (2014), UK Research Software Survey doi:10.5281/
zenodo.14809

‣ 92% of academics use research software 
‣ 69% say that their research would not be 

practical without it 
‣ 56% develop their own software  
‣ 21% of those have no training in software 

development

http://dx.doi.org/10.5281/zenodo.14809
http://dx.doi.org/10.5281/zenodo.14809


NSF Committee on Software 
Infrastructure for Heterogeneous 
Computing, 2017 

Survey Q11 - Which programming 
languages does your research group use?



3047 responses… https://github.com/labarba/NSFcommittee-SI2017





2. Practice Open Science 
‣ Know your OA: Green vs. Gold 
‣ You don’t have to pay $$$ 
‣ IR, preprint servers, free repositories



Preprints 
‣ In physics, math, CS… arXiv is a way of life 
‣ Preprints growing by all metrics 
‣ Explosion of ’Xiv sites



arXiv

https://www.simonsfoundation.org/report2015/stories/arxiv.html

https://www.simonsfoundation.org/report2015/stories/arxiv.html




Most journals accept 
manuscripts previously 
submitted to preprint servers

List of academic journals by preprint policy, 
Wikipedia

https://en.wikipedia.org/wiki/List_of_academic_journals_by_preprint_policy


“The rising tide of preprint servers”



Free data repositories:



3. Endorse Reproducible Research.



http://science.sciencemag.org/content/354/6308/142

http://science.sciencemag.org/content/354/6308/142


ReproPacks

‣For main results in a paper, we 
share data, plotting script & figure 
under CC-BY. 

‣File bundle with input data, 
running scripts, plotting scripts, 
and figure. 

‣We cite our own figure in the 
caption!



DOI
Upload

Share
CC-BY

Cite

Zip figure
files

Write paper
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Open-source licenses: 
It's not sufficient to make the source public to 
read. We must attach a license that allows 
others to modify and distribute the code.



Bonus advice: 
Write into your grant proposals that your 
research software will be released under an 
OSI-approved license. 



4. Ditch the Lecture.





By Cathy Davidson

on January 14, 2018



“Confesions of a 
converted lecturer,” 
Eric Mazur (Harvard)



 5. Teach with computing…



The course of the future – and the 
technology behind it 
Jupyter Notebooks powering Berkeley’s data 
science curriculum 

http://data.berkeley.edu/news/
coursefuture



Demo: 
http://go.gwu.edu/engcomp1lesson5

http://go.gwu.edu/engcomp1lesson5


6. Writing is hard. Do it often.  



https://www.coursera.org/learn/sciwrite



Writing an original manuscript?

‣ Do it it this order: 

1. Figures, tables 

2. Results 

3. Methods 

4. Introduction 

5. Discussion 

6. Abstract

Do PRE-writin
g!



7. Use Twitter professionally. 

@LorenaABarba

#PhDchat 

#WriteThatPhD 

#ECRchat 

#AcademicTwitter 

#AltAc/#PostAc/#WithAPhD 

#shutupandwrite 

#AcWri 

#ICanHazPdf 

#ScholarSunday



7 things I would tell you if I was 
your mentor

@LorenaABarba

Doctoral Engineering Research Showcase


