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Abstract. Parsons problems are a type of exercises in computer science
education where students have to assemble a correct program from a set
of scrambled or disordered program elements, by arranging the relevant
program elements into the correct order. This work discusses how to
integrate such Parsons problems into an existing autograder platform,
and to observe the effectiveness of first-year bachelor students receiving
such problems as compared to how they solve traditional coding tasks.

Introduction This poster will present our ongoing master thesis on integrat-
ing interactive learning methods for first-year bachelor programming courses
through the integration of Parsons problems into an educational programming
platform. A Parsons problem is an interactive exercise that requires rearrang-
ing code blocks rather than writing code. [1] The main purpose of integrating
such exercises into an exsting autograder is to give students access to a different
learning method and to observe the effectiveness of it.

Approach We aim to implement a Parsons problems plugin for the INGInious !

autograder platform [2], based on some existing interactive Parsons problem
examples?. The plugin will make this new problem type available to students,
tutors, and teaching staff on the platform, allowing them to use or define such
problems in the context of an existing course. An alternative programming course
utilising Parsons problems will be developed for students to explore. This will
provide valuable insights into the efficacy of this learning approach for first-year
bachelor students.

Parson problems A Parsons problem is a coding challenge where learners must
rearrange predefined blocks in the correct order. It is an intermediate exercise
between a worked example where a solution is given and a classic problem solv-
ing exercise where the student needs to write code from scratch. This approach
has shown comparable learning outcomes to traditional coding tasks while re-
quiring less time. [3] This type of exercise assesses the understanding of multiple

! https://inginious.org/
2 https://js-parsons.github.io
https://runestone.academy /ns/books/published /overview/Assessments/parsons.html
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skills such as knowledge of syntax, problem decomposition, algorithm develop-
ment, and debugging [4]. It can be structured as a drag-and-drop activity, where
learners select code blocks from a provided list and assemble a solution within
a designated area, as shown in Fig. 1.

Numerous additional options can be incorporated into this type of prob-
lem. [4] For instance, the code’s indentation could either be pre-set or left for
the student to determine, adding an extra layer of complexity. Introducing dis-
tractor blocks is another possibility, which are blocks that shouldn’t be included
in the solution. Alternatively, a pair can be presented with either a valid code
block or a distractor that closely resembles it, further enhancing the problem-
solving aspect.

The following program should figure out the cost per person for a dinner including the tip. But the blocks
have been mixed up. Drag the blocks from the left and put them in the correct order on the right. Click the
Check Me button to check your solution.</p>

Drag from here Drop blocks here

numPeople = 3

perPersonCost = total / numPeople
2 |print(perPersonCost)

bill = 89.23
4 |tip = bill = .20

total = bill + tip

Fig. 1. Example of a Parsons problem structured as a drag-and-drop activity (from
https://runestone.academy/ns/books/published/overview / Assessments/parsons.html).

INGInious INGInious [2,5] is an intelligent autograder platform that allows se-
cured and automated testing of code made by students. It is written in Python
and uses Docker to run students’ code inside a secured environment. It provides
a backend which manages interaction with Docker to grade code, and a frontend
which allows students to submit their code in an ease-to-use interface. The fron-
tend also includes an administration interface for teachers to check the progress
of their students and to modify exercices in a simple way. Various types of prob-
lems such as coding exercises, multiple-choice questions or mathemical problems
are already integrated into the platform. Integrationg new problem types is q
quite easy process that does not need modifications to the codebase.
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