Steam .« Active

O

STEAM in Computer Science Studies

Dalia falneryté, Kaunas University of Technology, Lithuania dalia.calneryte@ktu.lt

Vida Drasuté, Kaunas University of Technology, Lithuania vida.drasute@ktu.lt
Andrius Kriscitinas, Kaunas University of Technology, Lithuania andrius.krisciunas@ktu.lt

Spiros Sirmakessis, University of Peloponnese, Greece syrma@uop.gr

International Conference The Future of Education, 20-21 June 2024, Florence

Funded by The European Commission's support does not constitute an endorsement of these Project Number: 2021-1-ES01-KA220-HED-000032107
. contents, which reflect the views only of the authors, and the Commission cannot
the European Union be held responsible for any use which may be made of this information.



mailto:dalia.calneryte@ktu.lt
mailto:vida.drasute@ktu.lt
mailto:andrius.krisciunas@ktu.lt
mailto:syrma@uop.gr

Outline Steam s ¢ Active

 STEAM-Active project
* STEA!VI definition
* Teaching-Learning sequences (TLS)

* Implementation of TLSs

e Cycling Tour and Tourism

* Enjoy Sailing in Greek Islands

* Results SCAN ME

e Conclusions
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The STEAM-Active project has two main aims:

e Support engineering lecturers to use innovative teaching methodologies
and develop students’ competencies to meet the labor market needs

* Fight gender inequality both in higher education and in companies

Target groups: University engineering teachers, engineering students.
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103. A Collection of STEAM-based

|01. Bibliographic review and
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102. E-learning course for
teachers

Teaching-Learning sequences

E-Learning Course

Basis of STEAM

Nowadays STEAM is a widely used acronym in the teaching
context. STEAM projects are associated with active learning
fun, value for society. and diversity. However, the meaning of
STEAM can vary with respect to the goals and the
environment the acronym is used. To make this acronym
more approachable, Module 1 covers the basis of STEAM, its
evolution. features, and integration levels in practical
application.

STEAM Active approach

This module deals with the “Ingredients of STEAM-Active
L . "Ing of STEAM-Active

teaching techniques approach” and “Teachers’

characteristics/ingredients to be good applying STEAM-

Active approach in our teaching’

Basis for designing a STEAM Active
projecth

This third module starts by explaining the design protocol,
expanding on the new terminology and how the contents of

the previous modules are applied in the protocol. To better
understand the design process, there will be an example of a
STEAM Te g-Learning Seq The imp of this
guide will be highlighted by presenting the learning

objectives of each activity, the recommended didactic
technique for their development or the evaluation.

Home / Learning Sequences

Learning Sequences

A Collection of STEAM based Teaching-Learning Sequences that allow teachers to guide

students in applying o project based learning methadology to solve socio-scientific-technological

situations.

Cyeling tour and Tourism

Introduce the concept of micromebility in medern municipalities.
Micromability is one of the areas where modern municipalities should
invest. Cycling is in the middle of circular economy and it needs to be

integrated not as a physical exercise (only) but as a way of liv ..

ing the of ing C:
= Contributing to circular economy by planning the placement of the
B a B recycling containers in the urban area with censidering the network of
the recycling points and the local features such os buildings ond
population density.

Battery systems in electric transportation

The TLS will guide students through the intricacies of desigring a
battery system for electric transportotion. The sequence begins with an
exploration of fundamental concepts, including energy dersity, charging
infrastructure. and battery technologies. Students then eng ...

Pick and place of pharmaceuticals for preparation of daily dosage
in @ medication organizer

Pick and place of pharmaceuticals for preparation of daily desage in a
medication organizer.

Study of the efficiency of ining p: on machine tools.
Identify the most competitive machining process based on a number of
criteria of lower energy consumption. process speed and machine

efficiency.
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A In the scope of the STEAM-Active project:

N
—]

t STEA!V is a problem-based learning (PBL)
methodology which covers at least two
disciplines of the acronym, focuses on the real-
life context, and takes into consideration
circular economy and fighting gender inequality.
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Teaching Learning Sequences (TLS)

e General data
e Description of the context
e Possible strategies to integrate transversal axis

e TLS details (guiding question, learning objectives, pathway, ...)

O

Steam 3 Active

Project Number: 2021-1-E501-KA220-HS
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PR3.B-TLS

Cycling tour and Tourism

1. General data
Country
University Name y of Peloponnese
Study O PHD
Name of the Electrical and Computer Engineering
Study Year 3
Subjects involved | Infort
B nt
Integration Type | OTH ot umse. 202115501 64220 H60.000032107
O Me

Number of
students

Project Topic

3. Axes to consider
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into TLS that we can choose from later.
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e Matrix to provide relationship between different stages of the TLS
e Detailed description of activities

e Scheme of evaluation
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TLS Guiding question
Cycling Tour and|What problem or project needs to be solved in order to promote cycling as a way of
Tourism living and integrate it into modern municipalities?
Sailing in Greek|How can we leverage mobile technology to promote sailing tourism in the lonian
Islands Islands, with a special emphasis on encouraging the active participation of women,
while providing a comprehensive guide to sailing routes and a rich selection of culturally,
touristic, and commercially interesting Points of Interest (POls) for both male and female
participants?

» designed for the 3rd year bachelor students of the “Electrical and Computer Engineering” study programme
* cover technology, engineering, and arts disciplines
e 3 ECTS, 12 weeks
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TLS Timeline
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* integrated into course “Artificial Intelligence and Decision Making” (6 ECTS) of the master study
programme ,Artificial Intelligence in Computer Science” as a group project (25% of final grade)

» cover technology, engineering, arts, and mathematics (Al) disciplines
e slightly modified timeline
* 6 groups of 4-6 students (teaching language: English)

Cycling Tour and Tourism J [ Sailing in Greek Islands

Group Group
B C
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TASK. Introduce the concept of micromobility in modern municipalities. Micromobility
is one of the areas where modern municipalities should invest. Cycling is in the middle
of circular economy and it needs to be integrated not as a physical exercise (only) but
as a way of living. Students should prepare a report and design a mobile app that will
promote cycling routes across the country combined with points of interest (POls) of
cultural, touristic and shopping interest.

* Include personal stories and testimonials

* Consider the environmental impact

*  Make women-related POI (landmarks, art and culture, monuments and memorials,
etc.) more visible as the womens’ impact to the society is usually underappreciated

* Consider financial / technical / monitoring challenges, strategy to keep the users
engaged...
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TLS Results
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Group Description Al-solution
A An application to select a cycling route with| Convolutional neural network (CNN) for image

customers’ interests defined by the uploaded
images. The application employs gamification
approach as clients get rewards for achieving
their objectives (e.g. completing routes)

classification into predefined categories;
Random forest for recommendations using users’ location
and CNN classification result as input.

B An application to generate a personalized| K-means clustering to create “example users”;
cycling route by defining level of interest in| Q-learning to create a route.
specific category, such as history, arts, nature,
fun activities.
C An application to generate a personalized| Natural language processing algorithms for filtering the

cycling tour related to a specific topic, e.g.
women artists. Users’ experience is enhanced
with starring route recommendations.

descriptions of POls;
Similarity-based recommendations for routes.

Funded by
the European Union be held responsible for any use which may be made of this information.
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TASK. Sailing and Greece are two words that can work proper together. Also, tourism
applies as one economic sector where sailing can help the most during summer. Students
should design a mobile app that will promote sailing tourism in lonian Island with special
focus in women (to make society aware about the historical and current impact made by
women as it is usually underappreciated). The app should present sailing routes combined
with points of interest (POls) of cultural, touristic and shopping interest.

* Include personal stories and testimonials

* Consider the environmental impact

 Make women-related POI (landmarks, art and culture, monuments and memorials,
etc.) more visible as the womens’ impact to the society is usually underappreciated

* Consider financial / technical / monitoring challenges, strategy to keep the users
engaged...
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Group Description Al-solution
D An application to suggest personalized sailing| Term Frequency-Inverse Document Frequency (TD-IDF) for

itineraries and POls. The application includes| user feature description.

interactive features (forums, user generated| Similarity-based recommendations for routes using cosine
content) and gamification (rewards,| distance matrix.

discounts, exclusive access).

E An application to suggest a sailing route with| Modified genetic optimization approach to generate
specified categories of POls. routes.
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* several students left the course and one of the groups left with only two members.

* time management and sharing of responsibilities, as students in one group started
developing different projects.

* lack of ideas on how Al solutions can be integrated to the system.
* lack of data possible to train machine learning models.

 difficult to transfer into the local context, lack of relatable experience, low number of
sailing experts to provide field-specific feedback.
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* improved practical skills and knowledge of integration of Al and technologies
used in similar systems.

* demonstrated creativity by ensuring balance between users’ engagement and
financial sustainability.

* increased self-confidence to face the future challenges by finding creative ways to
solve ones.

* improved communication and time management skills.
* understood the importance of responsibility and individual impact to the project.

* made new friends.
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e TLS adaptation to the specific course and context can lead to covering other
(or more) disciplines from STEAM acronym.

e Students’ feedback on the task was positive.

 STEAM activities can be successfully integrated in computer science studies by
solving practical tasks.
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Q&A

steam-active.pixel-online.org
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andrius.krisciunas@ktu. |t SCAN M E

syrma@uop.qr
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