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Skills and perspectives to work with software 
and data are increasingly important as we 

generate more data.



Researchers are very interested in 
learning these skills
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Survey by Bioinformatics 
Resource Australia on what it 
would be most useful for them 
to offer

http://braembl.org.au/news/braembl-community-survey-report-2013



Current unmet needs
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Barone L,  Williams J and Micklos D. Unmet Needs for Analyzing Biological 
Big Data: A Survey of 704 NSF Principal Investigators (2017)



How do we scale the number of people 
who understand & can work with data?



The Carpentries is an open, global community 
teaching researchers the skills to turn data 

into knowledge.

Curriculum - Instructor Training - Community



Building Skills and Community
• Creating training ‘in the gaps’ that is accessible, approachable, 

aligned and applicable
• Peer-led hands-on intensive workshops
• Volunteer instructors
• Open and collaborative lesson materials

• Creating and supporting community
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We talk about bringing compute to data or 
data to compute, but we need to bring 

people to data.



HOW?



The Carpentries seek to cultivate a 
growth mindset in workshop participants 



Positive learning environment 

● Warm welcoming 
environment

● Peer learning reinforced in 
workshops 

● Instructors as learners during 
workshops 
○ reinforcing peer learning 



Code of Conduct

https://docs.carpentries.org/topic_folders/policies/code-of-conduct.html

https://docs.carpentries.org/topic_folders/policies/code-of-conduct.html


Growth mindset

• Establish the confidence that this is something you can 
do or continue to learn.

• Focus on effort, and incremental learning, and not 
outcomes.

• Seeing mistakes as opportunities for learning. 
• Create safe spaces for continued learning.

Slide Credit: Tracy K. Teal, PhD - The Carpentries Executive Director



Cognitive load and formative assessment

http://swcarpentry.github.io/r-novice-gapminder/

http://swcarpentry.github.io/r-novice-gapminder/


Every certified instructor has pedagogical training

● Training on evidence-based 
best-practices

● How to create positive 
learning environment

● Opportunities to practice 
teaching skills

● Get connected to global 
carpentries community

https://carpentries.github.io/instructor-training/

https://carpentries.github.io/instructor-training/




Positive Error framing

● Making mistakes is the key to learning concepts 
○ Instructors and learners learning from each other

The typos are the pedagogy.
— Emily Jane McTavish



Teaching practices and tips



Live Coding!

● Slides aren’t used in the Carpentries

● Instructors code, correct mistakes & diagnose errors while 
talking through a lesson

● Learners are encouraged to follow along, 
○ mimicking the instructor (“Participatory” live coding)
○ ask questions with “live” solutions  



Sticky Notes! 

Signaling 



Sticky Notes!

Minute Cards:

Formative 
assessment for 

instructors!

Image Credit: https://datacarpentry.org/images/stickynote.jpg

https://datacarpentry.org/images/stickynote.jpg


Use Peer Teaching & Programming 

Collaborative note taking

Peer teaching and programming 



Have learners predict outcome of demos

● Passively observing a demonstration doesn’t improve 
learning

● Ask your learners to predict outcomes before 
demonstrating the results

● Must display a public prediction (show of hands, share 
with neighbor, use sticky notes)

Source: https://journals.plos.org/ploscompbiol/article/file?id=10.1371/journal.pcbi.1006023&type=printable

https://journals.plos.org/ploscompbiol/article/file?id=10.1371/journal.pcbi.1006023&type=printable


Never teach alone!

● Co-teach when 
possible 

● Recruit helpers for 
each workshop

Instructor 1 Instructor 2
Helper 1



There is no Geek Gene

“...the idea that some people are just 

born to program and those lucky few have 

a ‘Geek Gene’” 

is 

“computing’s most enduring and 

damaging myth” - Guzdial 

Source: https://cacm.acm.org/blogs/blog-cacm/189498-top-10-myths-about-teaching-computer-science/fulltext

https://cacm.acm.org/blogs/blog-cacm/189498-top-10-myths-about-teaching-computer-science/fulltext


Conclusion

● The Carpentries inclusive pedagogy has been an effective method for 
teaching technical topics to novices.

● Workshops with a focus on instilling a ‘growth mindset’, so learners 
can gain confidence in their abilities to continue learning.

●  The Carpentries inclusive pedagogy and teaching practices used to 
create, teach and improve on their workshops is tried and true.  



Questions?

Contact:

   Tim Dennis UC Los Angeles - tdennis@library.ucla.edu 

mailto:tdennis@library.ucla.edu
https://orcid.org/0000-0002-7070-3743

