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Introduction

• Automatic Evaluation of Programming Practices

• Existing online judges rely in input and output 
streams

• Immediate Feedback

• Usually judges misses checking short pieces of code 
such as functions, methods or classes

• UnitJudge: novel online judge for long practices 
based on unit tests
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Related Work

• (Cheang,2003) Online Judge for Data Structures and 
Algorithms, imported from competitive programming

• Jutge.org (Petit, 2018): data structures, AI, programmed 
in Haskell

• Acepta El Reto(Gomez-Martin 2017) 300+  exercises in 
Spanish, structured in categories

• DomJudge: used here in Faculty

• Missing: Testing separately different small pieces of 
code of a complex practice (normally based on 
input/output streams for small exercises)
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UnitJudge
• Online Judge for evaluating long programming practices

• Evaluate small pieces of code (e.g. functions, methods, 
classes)

• Use Unit Test concepts

• Provides specific comment for each failure to guide 
students

• Supports two programming languages
• C++ (own UnitJudge testing framework)
• Java (uses JUnit with their annotations)

• Programmed using PHP, MySQL, Java and C++

• Online service with private access by professors  and 
students
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Main menu of UnitJudge in the professor role

5



MainTests file of the C++ template of UnitJudge
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MainTests file of the Java template of UnitJudge
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Access of professors to submission results of students
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Experimentation

• Subject “Fundamentals of Programming“
• We gave them “.h” file

• Sample:
• replies from 29 students

• 20 male students (69%) and 9 female students (31%)

• Mean age was 18.1 years old with a SD of 0.55

• 93.1% of the students belonged to the Double Grade of 
Computer Science and Mathematics and 6.9% belonged 
to the Grade of Data Engineering and Artificial 
Intelligence
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Exhaustive tests for the first week of the first version of the 
practice about the Game of the Goose
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Quantitative Results
• USE scale, dimensions: (a) usefulness, (b) ease of 

learning and (c) satisfaction
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Distribution of responses in 7-point Likert scale to “It helps me to be more 
effective in developing a correct practice”

Distribution of responses in 7-point Likert scale to “I learned to use UnitJudge quickly”
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Distribution of responses in 7-point Likert scale to “I am satisfied with UnitJudge”
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Qualitative Results

Most Frequent Comments of Participant Students
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Conclusions
• UnitJudge: useful for long practices in fundamentals of 

programming  (5.6 out of 7)

• Based on unit tests, for separately testing pieces

• Have guided students in learning process of 
programming achieving  student’s satisfaction (5.1 out 
of seven)

• UnitJudge is easy to use (6.0 out of 7)

• Facilitates debugging of practices (5 people mentioned 
it)

• Understand reasons behind errors (4 people mentioned 
(other judges do not provide reasons)

• Inmediate feedback is useful (3 people commented)
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Ongoing and Future Work

• Using it on Tecnnology of Programming II (2nd

course subject focused on OOP)

• Students can now upload zip files so they can 
structure programs in different folders/packages

• Plan to provide explanation for time-out errors (5 
students missed it)
• E.g. providing output of their programs,  so they can see 

if any infinite loop.
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