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® Due to the substantial number of enrollments, a key challenge in programming
courses is delivering personalized feedback to students;

® The nature of this feedback varies significantly, contingent on the subject and the
chosen evaluation method;

* However, tailoring current Automated Assessment Tools (AATSs) to integrate
other program analysis tools is not straightforward.
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Motivation

Current Limitations of Automated Assessment Tools (AATs)

Most AATs:

1. merely display the outcomes of input/output tests and lack other kinds of
feedback;

2. tend to be specific to one programming language or a limited set of languages;

3. typically offer feedback solely through dedicated websites, necessitating
students to familiarize themselves with new GUI interfaces;

4. are challenging or impractical to adapt to integrate other program analysis tools.
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GitSEED: Git-backed AAT for Software Engineering
and Programming Education
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GitSEED

® is language agnostic;

® eliminates the necessity for students to acquaint themselves with an
unfamiliar GUI interface;

® has two different categories of assessments: labs and projects;

¢ jts pipeline can be easily tailored enhancing the quality of feedback provided to
the students aligned with the needs of each course;
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Assessments

GITSEED has two categories of assessments: labs and projects. Either one is optional.
e Labs:

® Students who do not finish all the lab exercises during the class can still conclude and
automatically check their implementations afterwards.

® Projects:

® Faculty can easily restrict/give the students’ access to write into their repos;
® Possible to have an unlimited number of projects.
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Dashboards

GITSEED keeps a dashboard/leaderboard for each distinct evaluation element.
These dashboards:

® are automatically posted by GITSEED in the course’s central git repo so all
students can monitor their progress with regard to their colleagues;
® keep track of each student/group’s:

® number of successful /unsuccessful tests;
® their number of submissions;
® the number of days since the beginning of the project/lab assignment.
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submissions;
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Configurations

¢ Cool-down Period (default: 1 min): Time students need to wait between
submissions;

¢ Output Visible (default: false): GITSEED shows (or does not) the output of all
tests;

® Only First Wrong Output Visible (default: true): GITSEED only shows students
their first incorrect output;

® CPU Time Limit (default: 5 sec): CPU time limit for each test case;
* Memory Limit (default: 8 GB): memory limit for each test case.
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Impact Discussion

GITSEED was used in three different course executions:
1. Undergraduate Course (Spring 2023) - Introduction to programming in C;
2. Graduate Course (Fall 2023) - Automated Reasoning Course;
3. Undergraduate Course (Spring 2024) - Introduction to programming in C.
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Impact Discussion

¢ Undergraduate Course - Introduction to programming in C (Spring 2023):
® 528 students;
® GITSEED was used to assess this course's labs and projects.

® GITSEED was tailored to run VALGRIND to detect memory leaks in the students’
code.
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Impact Discussion

¢ Graduate Course (Fall 2023) - Automated Reasoning Course:
® 38 students;
® GITSEED was used to assess this course's projects.

® GITSEED was tailored to give students feedback about the satisfiability and
optimality of their projects’ solutions.
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Impact Discussion

¢ Undergraduate Course - Introduction to programming in C (Spring 2024):
® 509 students;
® GITSEED was used to assess this course's labs and projects.
® GITSEED was tailored to run: VALGRIND, CFAULTS, CPPCHECK, CLANG-TIDY, and
Lizard.
® These analyzers' results were presented to students as “Hints”, strategically
guiding them towards potential problematic statements within their programs.
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Approximately 20% of the students took part in the questionnaire.
e GitSEED: 91.8% found GITSEED to be a valuable resource;
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User Study - Spring 2024

Approximately 20% of the students took part in the questionnaire.
e GitSEED: 91.8% found GITSEED to be a valuable resource;
* Dashboards: 82.2% acknowledged the significance of dashboards in tracking their
progress;
* Hints: 68.5% recognized the utility of hints generated by fault localization and static
analyzers;
® Valgrind: 90.4% found valgrind's feedback to be beneficial;

e Lizard: 75.3% appreciated the insights offered by 1lizard, particularly its analysis of
code complexity and length.
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Takeaway Message

e GITSEED is integrated into GITLAB's Cl workflow;

e GITSEED adopts educational assessment within a professional version control
platform rather than a dedicated website, like so many other AATS;

® Students interact with GITSEED through GITLAB, learning the fundamentals of
git while receiving personalized feedback on their assignments;

® Faculty members can easily adapt GitSEED by integrating other code analysis
tools to offer personalized feedback that aligns with the needs of each CS/SE course.
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Demo
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GitSEED

Thank youl!

https://gitlab.inesc-id.pt/u020557 /GitSEED
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