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A major obstacle to online programming education for beginners is the difficulty of supporting
students who have trouble setting up their initial environment. To solve this, a programming
environment that connects to the server using a browser is effective. Google Colaboratory is
famous as such an environment, and SFC also created Python programming teaching materials for|
first graders using Google Colaboratory. As a result, even new students can start learning
programming as soon as they open the browser without the need for environment settings.

The Google Colaboratory (and its original Jupyter Notebook) is for educational purposes, but it was
developed primarily for personal learning and doesn't have many features for use in class.
Students create answers to exercises in their notebooks, but the major drawback is that the system
does not have the ability to submit and score them. Therefore, we have developed a tool that
automatically grades student answers using Google Colaboratory.

The teacher prepares test cases for scoring exercises in the form of pairs of inputs and outputs,
along with a notebook of teaching materials. Students copy the teaching material notebook to their
Google Drive and create answers to the exercises in it. Students set their notebooks to be shared
with the teacher. When the teacher starts the automatic scoring program, the answer programs
written by students are extracted from the student's notebooks, the test cases are executed, and
the results are output in the form of a list.

Automatic program scoring tools have already been used in program contests, etc., but the
advantage of the tool developed this time is being able to extract and score the answers
embedded in the teaching materials. This makes it possible to visualize the progress of each
student during the lesson time and the teacher can take advantage of it when proceeding with the
class.
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A major obstacle to online programming education for beginners is the difficulty of supporting students who have trouble setting up
their initial environment. To solve this, a programming environment that connects to the server using a browser is effective. Google
Colaboratory is famous as such an environment, and SFC also created Python programming teaching materials for first graders using
Google Colaboratory. As a result, even new students can start learning programming as soon as they open the browser without the
need for environment settings.

The Google Colaboratory (and its original Jupyter Notebook) is for educational purposes, but it was developed primarily for personal
learning and doesn’t have many features for use in class. Students create answers to exercises in their notebooks, but the major
drawback is that the system does not have the ability to submit and score them. Therefore, we have developed a tool that
automatically grades student answers using Google Colaboratory.

The teacher prepares test cases for scoring exercises in the form of pairs of inputs and outputs, along with a notebook of teaching
materials. Students copy the teaching material notebook to their Google Drive and create answers to the exercises in it. Students set
their notebooks to be shared with the teacher. When the teacher starts the automatic scoring program, the answer programs written
by students are extracted from the student’s notebooks, the test cases are executed, and the results are output in the form of a list.

Automatic program scoring tools have already been used in program contests, etc., but the advantage of the tool developed this time
is being able to extract and score the answers embedded in the teaching materials. This makes it possible to visualize the progress of
each student during the lesson time and the teacher can take advantage of it when proceeding with the class.
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