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Learning Barriers and Pain Points for Coding
Background

Understanding 
complex 

programming 
concepts

Lack of 
immediate help 

from 
experienced 

mentors

Lack of 
motivation to 
learn about 

“why”

Hit-or-miss 
process of 
debugging



Examples of Debugging Support
HelpMeOut by Hartmann et al. 2010 

A social recommender system that aids the debugging 
of error messages by suggesting solutions that peers 
have applied in the past

StratCel by Grigoreanu et al. 2010 

A strategy-based add-in for Excel that automatically 
generating a list of to-do items and providing actions 
related to managing a task list

Related Work



Overview
Problem Scope

• Facilitate a learning environment that 
encourages users to value iteration, 
experimentation, and feedback as essential 
components of the problem-solving process. 

• Support learners with functional and 
performance issues for short, isolated 
coding problems.

Given an array of integers nums 
and an integer target, return 
indices of the two numbers such 
that they add up to target.

Given two strings s and goal, 
return true if you can swap two 
letters in s so the result is 
equal to goal, otherwise, 
return false.

Given an integer array nums, 
rotate the array to the right 
by k steps, where k is non-
negative.



Novice Programmers & Experienced Programmers
Target Users

Novice 
Programmers

Experienced 
Programmers

Exploring new programming languages or frameworks

Running into issues when working on a project on their own

Self-taught programmers looking to learn a specific skillset

Practicing difficult problems in preparation of job interviews



Jupyter Lab Integration
Features and functionalities

• Jupyter Widget API framework for 
easy tooling extensibility 

• Iterative code experimentation with 
failure-driven learning paradigm



Contextualized and Structured guidance

• Diagnostic questioning targeting specific 
code constructs and runtime behavior 

• Step-wise reasoning decomposition 

• Progressive hint escalation based on error 
classification 

• Guided debugging through Socratic 
dialogue

Wei et al. 2022

Features and functionalities



Full Video Walkthrough
Demo

Click to play video 



Rethinking engineering methods and contributions

• What part of the design and engineering work 
can LLMs automate? 

• How does the prevalence of generative AI tools 
impact the way we think about novelty in 
contributions? 

• How might the accelerated development process 
impact the traditional engineering methods? 

• How might this impact the traditional user-
centered research process aimed to build 
adaptive and personalized experiences? 

Image adopted from Fogarty, James. "Code and contribution in interactive systems research." Workshop HCITools: 
Strategies and Best Practices for Designing, Evaluating and Sharing Technical HCI Toolkits at CHI. 2017.

Reflection



How to improve
Future Work

Adapt to different 
workflows, expertise 
level, and stages of 

coding

Reduce friction in 
interaction

Explore programming 
learning literature

Gamification of 
learning process


