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Introduction

• Identify bad practices and common mistakes in code

• Improve code quality

• Huge code data bases
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Baseline Paper

• Mine patterns in CS1 student code

• Use Tree mining algorithm

• Small evaluation

• We want to go further

The Good, the Bad, and the Ugly: Mining for Patterns in 
Student Source Code

K. Mens, S. Nijssen, H.S. Pham
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What do we add

• More systematic analysis but still manual

• Use of observed solutions for future students

• Automation of the detection of patterns of interest

• Creation of feedbacks to improve code quality

5



Methodology
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Step 1: Data 
gathering

• Student code submissions

• Exam question

• No feedback during the exam, ensuring 
unbiased patterns

• Similar exam conditions and individual 
responses of students

• Two groups: score ≥50% and <50%
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Step 2a: Extract 
AST

• Work on AST

• Tree-like structure

• Generate XML files representing the 
AST

• Applicable to other languages
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Step 2b: Mine 
pattern in AST

• FREQTALS is a tree mining algorithm for 
identifying frequent patterns in program 
ASTs.

• Configured with constraints like pattern 
size

• Searches for patterns based on structural 
characteristics and label frequencies.

• Discovers control flow, data structure, and 
algorithm patterns.

• Output patterns as tree-like structure
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Step 3: Test 
generation

• Generate python function 
from the tree representation 
of the pattern

• Take an AST of student's 
code as input

• Return True if the AST 
matches the pattern

• Match a specific pattern

• Ensures equivalence with 
patterns
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Step 4: Feedback 
creation

• Improve feedbacks in auto graders

• Create simple unit test calling 
the generated function

• Include in our auto grader

• Easy to add test for other patterns

17



Results

Miner 147

411 149

560
Submissions

≥50% <50%

Patterns
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Good 
solution

• Compute prime factors

• Example of a good solution

• 3 main parts

• Var initiation

• Loop until n

• While we can divide:

• we divide our value

• We add 1 to our 
counter
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Examples of a mistake
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Pattern found
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Python test
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Unit Test with feedback
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Conclusion

• Bad practices and common mistakes can be found in students' code

• Manual identification of interesting patterns is hard and time consuming

• Possibilities for advanced feedback creation

• Test are too technical to modify
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Future work

• Further validation with more data, students, and teachers.

• The goal is to study how teachers use the tool and improve it based on their needs.

• Validation is also aimed at determining if students benefit from the improved feedback 
provided by the generated test suites.

• Automation of bad pattern detection

• Make it easier to modify unit tests
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What's 
next?

• Language to describe 
pattern

• Build over Python

• Easy to learn and use

• Inspired by regex

• Backtracking approach

• ANTLR for Python with 
added grammar
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Pattern 
language

Wildcard Description

? Match exactly 1 element

?* Match 0 or more elements

?{name} Match 1 element and bind it to 
{name}

?: Match 1 element with a body

?*: Match 0 or more element with 
bodies
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Some 
examples
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Questions?
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Bonus
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FREQTALS

• Tree mining algorithm for frequent pattern identification.

• Uses XML tree format.

• Generates and prunes patterns iteratively.

• Configurable with minimum pattern size, etc.

• Allows to find specific syntactic constructs.

PHAM, Hoang Son, NIJSSEN, Siegfried, 

MENS, Kim, et al. Mining patterns in source 

code using tree mining algorithms.
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