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MOTIVATION AND CONTEXT

Algorithms and data structures are central topics in
computer science education, but many students
struggle to connect theoretical concepts with
executable program logic. Traditional exercise
formats often provide limited feedback and do not
support repeated, self-paced practice.

In the module Algorithms and Data Structures, we
adapted the learning tool JACK to create
interactive algorithmic exercises that combine
conceptual questions, code-based tasks and
immediate feedback. The goal is to support
students while they practice core topics such as
searching, sorting, recursion and fundamental data
structures.

EXERCISE TYPES

Our learning tool offers a variety of interactive
exercise formats, such as multiple-choice, fill-in,
drag-and-drop and dropdown tasks. These
formats allow students to practice algorithmic
concepts in different ways and receive immediate
feedback during the learning process.

Linear Search MCQ - Theory —

How does the linear search algorithm work?

7) It sorts the list first, then searches for the element.
_) Ituses a hash table to find the element instantly.

@ It checks each element in the list sequentially until the target element is found or the list ends.
7)) It repeatedly divides the list in half to find the target element.

FIG. : Multiple choice question
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FEEDBACK

Linear Search - Best Case —

What element of array=[31, 24, 19, 44, 46, 43, 45, 27, 29, 8] do we need to search to get the
algorithm's best-case for runtime?

31

Toggle Code

m <& Start Over From Here

« Correct.

FIG. : Fill-in exercise with feedback

JACK allows us to provide automatic assessment
and targeted feedback. Instead of only marking an
answer as correct or incorrect, the exercises can
explain why a specific choice is appropriate and
help students reflect on common misconceptions.

Linear Search - Code Completion —

The following Python code implements a linear search to find the index of a specific element in
an array. Select correct code fragments to obtain a correct implementation.

def linear_search(array, element):

for i in range(len(| array D8
if| element == array[i]:

return element

return False # not found

m @ Start Over From Here

« Incorrect. When the element is found, the function should return the index where it was
located. Therefore, return i is the appropriate choice.

Solution:
o array
o element
o returni

FIG. : Dropdown exercise with feedback

Our learning tool provide students a structured way to practice algorithmic thinking beyond static
worksheets. By combining conceptual questions and dynamic feedback, the exercises encourage active
learning and allow students to identify errors early. Beyond this module, the approach can be transferred to
other courses and study programs that benefit from interactive practice and immediate feedback.
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