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“And then I’m teaching [...] in a classroom 
that feels like a gladiatorial ring. 200 seats 
in a wall up in front of me. And I have to lean 
back to see the top. And really the only 
constraint in that classroom is that it’s 
terrifying. It is the most terrifying 
experience I’ve ever had.” – Participant 08 
(Computer Science instructor)



Live coding is 
“the process of 
writing code live 
on a computer in 
front of students 
during class” 

Selvaraj et al. Live coding: 
A review of the 
literature.ITiCSE '21.

GIF source Foojay.io BACKGROUND

https://dl-acm-org.proxy-um.researchport.umd.edu/doi/proceedings/10.1145/3430665
https://foojay.io/today/vs-code-getting-better-and-better-for-java


COGNITIVE 
APPRENTICESHIP
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https://en.wikipedia.org/wiki/Apprenticeship


COGNITIVE APPRENTICESHIP
• Modeling: “teacher performs a task so students can 
observe”;
• Coaching: “teacher observes and facilitates while students 
perform a task”;
• Scaffolding: “teacher provides supports to help the 
student perform a task”;
• Articulation: “teacher encourages students to verbalize 
their knowledge and thinking”;
• Reflection: “teacher enables students to compare their 
performance with others”; and
• Exploration: “teacher invites students to pose and solve 
their own problems”.
Collins et al. Cognitive Apprenticeship 
American Educator. 1991. 

THEORETICAL FRAMEWORK

https://www.aft.org/ae/winter1991/collins_brown_holum


Interview 
2 instructors
7 teaching assistants
6 students

What makes live coding hard? 

In an ideal world, how could tools support live 
coding?

METHOD



Image source Temple University FINDINGS

Teaching environment constraints

https://teaching.temple.edu/edvice-exchange/2020/01/humanizing-large-lecture-why-it%E2%80%99s-important-and-how-start


Image sources Visual Studio Code, 
Microsoft,Kevin van der Vleuten

FINDINGS

Balancing act while trying to teach

https://code.visualstudio.com/blogs/2021/10/20/vscode-dev
https://support.microsoft.com/en-us/office/work-together-on-powerpoint-presentations-0c30ee3f-8674-4f0e-97be-89cf2892a34d
https://dev.to/pa4kev/printing-on-paper-with-python-n79


If there’s a spelling mistake 
[when white boarding], or if [a 
student coding on a whiteboard 
in front of the class] miss[es] 
a comma or something, no one 
cares… You do that on a 
computer, then it’ll scream at 
you, and then there will be the 
red squiggly. - Participant 02 
(Computer Science TA)

Image sources 
David Neely, Weber 
State University 

FINDINGS

Live coding can be scary

https://davidneely.wordpress.com/2016/11/28/whiteboard-c-programming-day-1/
https://icarus.cs.weber.edu/~dab/cs1410/textbook/2.Core/debugging.html
https://icarus.cs.weber.edu/~dab/cs1410/textbook/2.Core/debugging.html


Oh, the students love to find the problems as I code them. I kind 
of built this open atmosphere with a lot of debugging being a big 
focus of the course and encourage the students as I’m typing and 
we’re seeing what’s going on if they see something that’s wrong, a 
lot of times they’ll say aloud. Otherwise, it’s the process... I 
built in errors in the code to see a lot of the problems that they 
may stumble across as they code. - Participant 11 (Computer 
Science Instructor)

Image source 
Jitendra Zaa

FINDINGS

Treasure hunt for errors

https://www.jitendrazaa.com/blog/salesforce/advance-apex-debugging-in-salesforce-and-best-practices-videos/


It’s usually better when they start from 
zero with some example. I’ve seen some 
professors or where if they’re finishing 
some project and half of it is already 
done. And then they start from there, 
the professor already has the half of it 
in their mind, but this might be the 
first time ever a student is seeing it. 
And yeah, I’ve had that experience and 
being completely lost. And then you have 
to go back afterwards and see the half 
that they started with, understand that 
first, and then mentally replay the 
lecture and then it makes sense but it’s 
a little bit of work. - Participant 02 
(Computer Science Teaching Assistant) Image source LBD Community 

College

FINDINGS

Scaffolds: use wisely

https://screenpal.com/watch/cY1oq1CyXe
https://screenpal.com/watch/cY1oq1CyXe
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DESIGN GUIDELINES

Computers optional

https://www.zdnet.com/article/best-laptop/
https://web.physics.ucsb.edu/~lecturedemonstrations/iclicker_info.htm


DESIGN GUIDELINES

Peeking into student editors



DESIGN GUIDELINES
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Teaching environment

Support from other teachers

Mindset shift

IMPLICATIONS

Caroline Berger 
au745726@uni.au.dk

https://ehe.osu.edu/graduate/educational-administration
https://pdc-svpaap1.umd.edu/esj/esjspaces.html


Backup slides



Related work

● Improv helps instructors to flip between their editor and 
slides (Chen & Guo, Improv: Teaching programming at scale 
via live coding, 2019)

● VizProg displays students’ progress towards a solution 
(Zhang et al., Vizprog: Identifying misunderstandings by 
visualizing students’ coding progress, 2023) 

● Overcode analyzes student submissions (Glassman et al., 
Overcode: Visualizing variation in student solutions to 
programming problems at scale, 2015)

● Codeopticon has a gallery view for tutoring purposes 
(Guo,Codeopticon: Real-time, one-to-many human tutoring 
for computer programming, 2015) 



Future work

● Validate proposed design guidelines

● Research live coding tools in informal learning 
environments like hobbyist communities

● Explore analog systems of engagement like clickers



Limitations

● Work might not translate to other education settings and 
geographic contexts 

● Data completeness - Half of P04’s interview was lost due 
to technical issues



Participants

2 instructors
7 teaching 
assistants
6 students

13 men
1 woman
1 non-binary person



Data analysis

Reflexive thematic analysis
Significant statements



Coding Process


