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EXECUTIVE SUMMARY
The following Impact Report contains useful information and results
regarding the implementation of the creative workshops in STE(A)M
education, the so-called IN2STE(A)M Labs. These workshops involved
students aged 7-11 in the frame of IN2STE(A)M, an Erasmus+ project.
Its main goal was to introduce a multidisciplinary and gender-inclusive
STE(A)M approach within the primary schools in Italy, Portugal,
Poland, Turkey, Greece and Cyprus. This approach involves all key
stakeholders in STE(A)M (i.e. teachers, female STE(A)M professionals,
and parents), bridges STEM or STE(A)M education with its practical
application and makes it interesting for students.
The result of the preliminary phases of the project was to promote
the knowledge of the STE(A)M disciplines through the use of the
scientific method and the Inquiry-Based Learning model, which
mainly focused on problem-solving and experiential learning.
Firstly, public and private primary school teachers from different
countries participated in a free and accessible online course to
learn more about STE(A)M methodologies and approaches. By
participating in the course, 22 teachers from Italy, 8 from Poland,
21 from Portugal, ten from Greece, 17 from Cyprus and 33 from
Turkey improved their skills in providing their students with new and
innovative educational activities.
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Subsequently, these methodologies were further analysed within a
special manual for teachers, the “Digital Teacher’s Toolkit, DTT”. Partners
designed the DTT to be a useful and valuable document and provide
primary school teachers with creative ICT and real-life application
examples of STE(A)M to improve student learning outcomes and
foster girls’ interest in STE(A)M from an early age. It contains activities
and lesson plans to create equipped laboratories, the “IN2STE(A)
M Labs”, that have been fruitfully recreated in all partner countries
from December 2021 to April 2022.
This report aims to analyse the IN2STE(A)M Labs in each country
and show how the students improved their skills and competencies
through participation. It focuses on the learning process of young girls
as the project mainly targets increasing girls’ involvement in STE(A)M
and combating gender stereotypes in access to STE(A)M education
while giving them something to be confident and passionate about.
This report deals with the following topics connected to the
implementation of the IN2STE(A)M Labs in all countries:
•

Key Competencies

•

Learning Outcomes

•

Emotional Skills

•

Cognitive Skills

•

STE(A)M mindset

•

Impact on student learning growth and behaviours

Moreover, it refers to 4 main tools designed by the IN2STE(A)M
Consortium used to gather information during the IN2STE(A)M Labs:
1.

A teacher’s diary: a tool allowing teachers to take notes of their
observations on their practice and concerning skills acquired by
students during IN2STE(A)M Labs;

2.

The IN2STE(A)M Lab worksheets: a diary where students could write
down their observations, questions, and solutions to the problems
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sought using the scientific method and the direct observation of the
phenomena of the STE(A)M approach and inquiry-based learning;
3.

A model of analysis of students’ skills and behaviours, the so-called
“Behavioural Assessment Model - BAM”, created by the Consortium
to help teachers assess their students’ progress concerning their
attitudes and behaviours related to STE(A)M. The goal is to
encourage the acquisition of new competencies (competence-based
learning), by students, rather than focusing on the achievement
of scores and performance as a result of teacher’s instructions
(performance-based learning);

4.

Preliminary and final evaluation questionnaires on the skills
acquired by the students to keep track of activities and pupils’
progress in achieving socio-emotional and critical thinking skills
during the IN2STE(A)M Labs..

The piloting phase of the IN2STE(A)M Labs has been carried out by
the project Coordinator (CESIE, Italy) and the following organisations
from partner countries: DANMAR COMPUTERS (Poland), INOVA (Portugal),
FOUR ELEMENTS (Greece), CARDET (Cyprus) and DOGA School (Turkey).
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1.

THE PILOTING PHASE:
INTRODUCTION TO THE IN2STE(A)M LABS

The piloting phase of the IN2STE(A)M project sought the creation of
a series of educational laboratories and workshops, the IN2STE(A)
M Labs, which involved teachers, students and female STE(A)
M professionals to create an innovative and stimulating learning
environment.
The idea was to create unconventional and multidisciplinary learning
spaces where to combine different knowledge and methodologies of
the various disciplines in STE(A)M (science, technology, engineering,
art, mathematics) to set up comprehensive and integrated school
curricula for primary schools. The multidisciplinary approach within
the laboratories has therefore allowed students to work on a series
of cognitive and socio-emotional skills, approach different disciplines
and overcome the gap between natural sciences, the so-called “hard
sciences”, as opposed to humanities.
The following areas of knowledge emerged from the discussions with
the teachers and the female professionals involved in the IN2STE(A)
M Labs:
⋅ Science 		
⋅ Maths			 ⋅ Arts
⋅ Technology 		
⋅ Coding
⋅ Robotics
⋅ Informatics 		
⋅ Engineering 		
⋅ Language
⋅ Architecture 		
⋅ Nanotechnology
⋅ Social Science
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Through the IN2STE(A)M Labs, the idea was to highlight how the different
disciplines can interact with each other and how technical-scientific
skills of the STE(A)M can be further developed by using methodologies
specific to the artistic and humanistic disciplines as well.
During the Labs, teachers and STE(A)M professionals used a new
methodological approach based on autonomous learning. Students
became the direct explorers and active creators of their knowledge
as they self-directed their learning experience by conducting
investigations with their peers.
The student-centred model shows students’ self-directed learning
pathways, highlighting their need for autonomy and self-confidence
in their learning experience while avoiding teacher intervention.
This model makes students more curious and creative as they are led
to ask more questions. At the same time, they think about how they
can solve a problem without being helped by teachers.
During the IN2STE(A)M Labs, teachers focused on the learning process
as a whole instead of paying attention to achieving specific educational
goals. Consequently, the priority was observing how students
learned autonomously within the IN2STE(A)M Labs, comparing
and working together with others, and thus developing a series of
cognitive and socio-emotional skills, including relational skills such as
communication, empathy, and team-building.
The laboratories became functional spaces for learning new concepts
linked to STE(A)M and other disciplines and promoting student
socialisation and team-building.
Moreover, the IN2STE(A)M Labs have been designed as collaborative
learning spaces as opposed to traditional classrooms. Indeed, the
desks have been arranged in blocks or learning stations to encourage
group work and exchange among students. This non-frontal and nontraditional structure allowed a better interaction among the students,
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involving the most fragile and vulnerable subjects as well. At the
same time, students could select and use different materials (such
as recycled and everyday materials) and technologies to build more
innovative and interactive learning environments.
The activities implemented in IN2STE(A)M Labs were inspired by a
series of lesson plans collected by IN2STE(A)M partners and available
as public and free resources for school stakeholders.
Please visit the following pages to find out more:

Link for the Digital Teacher’s Toolkit:
https://IN2STE(A)M.eu/outputs/

Lessons Plans:
https://IN2STE(A)M.erasmus.site/

IN2STE(A)M Online Course:
https://IN2STE(A)M.eu/course/login/index.php

2.

DEMOGRAPHICS AND METHODS

2.1

Participating schools, classrooms and students

This section contains the data and information collected during the
implementation of the IN2STE(A)M Labs in partner countries. The aim
is to present their composition (in terms of student demographics
and numbers achieved) and the results obtained in terms of
knowledge acquisition in STE(A)M disciplines (Sciences, Technology,
Engineering, Arts, Mathematics).
Before launching the IN2STE(A)M Labs, the partners developed a
model for monitoring students’ skills and behaviours, the so-called
Behavioural Assessment Model (BAM). This model emphasised the
importance of working at once on cognitive and socio-emotional skills
with primary school students. The BAM integrates these two kinds
of skills to help students acquire a series of soft skills to be spent
both in the school environment and later in their future careers. For
students, developing those skills when participating in workshops
and multidisciplinary activities is easier and more immediate than in
traditional and frontal lessons.

The data and information in the following paragraphs of the Impact
Report are taken from.
•

A questionnaire given to students twice, before and immediately
after they participated in the IN2STE(A)M Labs (preliminary and final
evaluation questionnaires) to highlight their involvement and interest
in STE(A)M;

•

Diaries and observational sheets compiled by students and
teachers, with their notes and considerations regarding the activities
in the IN2STE(A)M Labs;

•

A series of communications and feedback received from teachers
and female STE(A)M professionals involved in the implementation
of IN2STE(A)M Labs

Generally, the number of students reached by the Consortium (973)
was satisfying. It is essential to specify that due to the pandemic and
preventive measures for COVID-19, in countries such as Portugal,
some meetings and activities with schools were implemented online
since it was impossible to organise them in person. Moreover, the
safety measures adopted in schools led to a readjustment of the
STE(A)M laboratories in Greece where two STE(A)M Lab makerspaces
were involved to support schools.

Source: Chart designed by CESIE
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Demographics of the IN2STE(A)M Labs
No. of students

No. of teachers

No. of Labs

Italy

200

16

29

Greece

83

21

19

Turkey

279

14

17

Cyprus

172

10

13

Poland

166

3

19

Portugal

73

4

4

TOTAL

973

68

101

2.1.1 Italy
In Italy, the IN2STE(A)M Labs reached:
•

2 primary schools: ICS Rita Borsellino and Don Milani;

•

10 classes: 7 with pupils aged 8-9 and 3 with pupils aged 9-10;

•

16 teachers;

•

200 students (around 100 girls);

•

29 Labs lasting 52 hours in total (approximately 2 hours each);

•

3 female STE(A)M professionals (2 professionals in the Labs and
one professional in the research phases)

CESIE coordinated the implementation of the IN2STEAM Labs in
cooperation with the female researchers and experts from Palermo
Scienza and Fablab Palermo.
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Student’s age:
•

8-9 years old



9-10 years old		



> 10 years old

From the questionnaires given to the students before and after
the start of the IN2STE(A)M laboratories, it emerged that students
are interested in STE(A)M disciplines, particularly Science and
Mathematics. However, they often lack the motivation to learn
independently and to look for information for their learning by
reading newspapers or simply searching for information on the
internet. This attitude is mainly due to the fact that students mostly
use information technologies and navigate on social media for
recreational purposes.

Students are also interested in:
•

Music 		

•

Nature and Botanics

•

Zoology

•

Art

•

Biology

•

Languages

•

Astronomy

•

Narrative writing

•

Technology

•

Informatics

Moreover, the students seem to have high expectations for their
personal and/or academic achievement. Failure is often associated
with negative feelings and stress.
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For example, the students reported different emotions when the
STE(A)M experts asked them: “How do you feel when you cań t do
something?”
•

“I feel bad.”

•

“I am angry with myself”

•

“I don´t feel sad because I know that even if I´m wrong,
then I´ll make it”

•

“bored, nervous”

•

“I feel agitated”

•

“I am sad”

From the preliminary and final questionnaires, it emerged that
students have many thoughts and ambitions for their future careers
and personal learning pathways. However, their favourite jobs
are strongly linked to the STE(A)M sector (e.g. scientists, biologists,
architects, artists, ICT technicians, engineers, researchers in History
and Geography, etc.) and particularly to the study of Sciences in
general, i.e. Medicine and Natural Sciences. They showed an interest
in Engineering and ICT too.
Some methods were implemented during the IN2STE(A)M Labs. For
example, the multidisciplinary and integrated approach to STE(A)M,
with Natural Science applied to Art, Engineering, Robotics and coding
activities. In addition, the STE(A)M female experts carried out a series
of activities according to the STEAM or STREAM approach (the R
stands for Reading and narrative storytelling). They also challenged
children, considering their aptitudes and skills, when discussing
their direct learning experience and exploration process. In Italy, the
STE(A)M Labs use multidisciplinary techniques and cross-curricular
teaching (mingling Arts, Science, Engineering, History, Mathematics,
and Robotics). They put into practice Inquiry-Based Learning, IBL
(based on the direct exploration and the investigation process
led by the students) and draw inspiration from the “Science Buffet”,
where students experiment and select materials for their research,
conducting a self-guided activity.
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2.1.2 Greece
Os laboratórios da fase piloto do IN2STE(A)M teve uma participação
positiva e diferentes atividades foram implementadas com os alunos
na escola e dentro de uma série de espaços que são específicos para
aprendizagem e inovação.

In Greece, the IN2STE(A)M Labs reached:
•

18 primary schools;

•

18 IN2STE(A)M Labs + 1 online session;

•

36 hours spent in the Labs;

•

21 teachers;

•

83 students;

•

26 female students

•

3 female professionals ;

Student’s age
•

7-8 years old		



8-9 years old

FOUR ELEMENTS coordinated the implementation of the IN2STE(A)M
Labs in cooperation with 2 STE(A)M Lab makerspaces in Korydallos
and Peristeri (Athens, Greece).

These are the topics explored during the Labs:
•

Science 		



Arts 		



Technology 		

•

Robotics



Informatics



Engineering
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Coding

In the Labs, students could ask questions and learn with the help
of female STE(A)M professionals while elaborating written proposals
for research to be evaluated against a set of criteria (e.g. language
skills, understanding of the topic, etc.).
Most activities, including the so-called “Robotic Hand”, provided
tangible results, such as a drawing and a 3D object. When students
presented their prototype, the others had to vote
based on categories (e.g. the most appealing solution, the best
technical innovation, etc.). For each criterion, each student had three
stickers or three post-its at their disposal. They had the chance to
stick from one to three stickers to a prototype of their choice, or they
could distribute the stickers over two or three prototypes as they
wished. In other cases, students dealt with coding and robotics so as
to be trained in the additional capabilities, such as navigation, colour
change, and moving in different directions.
In some activities, professionals asked the students to write a brief
explanation for their vote on sticky notes. It was essential to have
learners explain what they had done during the Labs.
Practitioners ensured students stayed on task and felt engaged. Also,
they offered their support whenever learners experienced blocks.
The STE(A)M professionals said that students should note the
problematic aspects of a topic that kept coming up to review them
in a later class.
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2.1.3 Turkey
In Turkey, the IN2STE(A)M Labs met the expectations of both
teachers and students while involving::
•

17 STEAMLab implementations across 7 campuses (Ankara İncek,
Başiskele, Bostancı, Hatay, İzmir Torbalı, Kartal, Lüleburgaz, and
Yakacık) in 6 different cities (Ankara, Hatay, İstanbul, İzmir, Kocaeli,
and Kırklareli)

•

Students spent 24 hours in the Labs

•

14 primary school teachers

•

4 female professionals

•

279 primary school students

•

141 female students

Student’s age
•

7-8 years old		



8-9 years old

•

9-10 years old		



> 10 years old

The main topics discussed during the STE(A)M Labs were:
•

Science 		

· Maths		

· Arts		

•

Technology

· Robotics

· Engineering · Architecture.

Throughout the academic year 2021-2022, the students were
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delighted to escape from class activities, experiment and enjoy
different experiences within the IN2STE(A)M Labs. Students stated
that the topics were fascinating, and they felt excited to attend the
workshops. In addition, most of them said they liked doing new
things with colourful and enjoyable materials. Younger students
frequently reported difficulties in craft activities such as cutting
and pasting. However, according to the female STEM professionals,
female students were much more successful in steps such as
painting andfolding. In contrast, male students were more likely to
seek support from teachers and experts. Also, the designs of female
students in their groups were more attractive and detailed.
According to the teachers, the topics were enjoyable for most of
the students. They felt excited to test the activities such as Building
Bridges, Carbonated Drinks, Create Your Personal STE(A)M Lab,
Geometric Robot, Geometric Shapes, Inquisitive Insects, My Own
Vehicle, Our Own Hovercraft, Recognise the Matter, Robotic Hand,
and the Way of Electricity. You can find these activities in the IN2STE(A)
M Activity Kit for students, available here.
Students were curious about the topics and activities. Students felt
attracted by the opportunity to model, create new products, and
develop creative ideas and inventions quickly. Some groups initially
had doubts about how to carry out the tasks, but later they enjoyed
it a lot. Working in groups strengthened the communication and
interaction among students.
Generally, most students stated that they would like to study Science
such as Information Technologies, Engineering, and Medicine. Most
of the girls mentioned that they would like to be doctors, teachers,
veterinarians, and professional athletes in the future. There was no
significant difference between girls and boys concerning their dream
careers. There was also no significant change in students’ opinions
on future career choices before and after the Labs.
.
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2.1.4 Cyprus
In Cyprus, the students showed a great interest in STEAM disciplines
from the very beginning of the IN2STE(A)M Labs, as demonstrated
by the results of the preliminary questionnaires: before the
implementation, the vast majority of students were interested in
engaging in Science (88.53%) and Maths (80.89%) activities outside
of the school.

In Cyprus, the IN2STE(A)M Labs reached:
•

6 schools;

•

13 IN2STEAM Labs;

•

21 hours spent in the Labs, 1 hour 20 minutes – 2 hours and 20
minutes per STEAM Lab;

•

10 teachers;

•

172 students;

•

87 female students;

Student’s age :
•

7-8 years old		

· 8-9 years old

•

9-10 years old		

· > 10 years old

The main topics and areas examined during the STE(A)M Labs
were:
•

Science 		

· Maths		

· Arts		

•

Technology

· Engineering · Languages
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· Social Science

After the implementation, most students were still interested in
engaging in Science (83.87 %) and Maths (77.07%) activities outside
school. They also stated that they like solving everyday problems
(73.54%), knowing why certain things happen (85.80%), being creative
in coming up with new stories, plans and ideas (83.87%) and trying
new experiences (85.80%). They seem to lack the motivation to read a
newspaper (70.96%) and news online (62.58%). They appear to have
polarized opinions concerning watching the news on TV (50.32%) or
not (47.74%). The students said they like working in groups (85,16%)
and doing presentations (65.80%). A significant number of students
mentioned that they like using a computer to complete a task
(79.35%). Lastly, the results showed that 78.70% of the students feel
frustrated if they do not perform well on a test.
Generally, the students seemed motivated to participate in the
IN2STEAM activities as they shared their excitement with their
peers and teachers. During the Labs, they engaged in the process
and were keen on completing their tasks. Despite their academic
performance, possible learning difficulties, and gender issues,
all students were willing to attend the lesson and give their
contributions. They appreciated the opportunity to participate in
activities different from their regular class. The IN2STE(A)M activities
prompted them to work independently, unfolding their creativity and
practising critical thinking. In addition, collaboration was essential
to the implementation as it promoted fruitful and reflective group
discussions on the topic.
Furthermore, it was interesting to observe how students were able
to recall previous knowledge to link it with new concepts and ideas.
Most students said they would like to participate again in such lessons.
It was great that they used Arts to learn Science and Mathematics
using different materials. They also mentioned that they didn’t feel
they were having a lesson but a fun activity with their friends.

2.1.5 Poland
In Poland, the IN2STE(A)M Labs reached:
•

3 primary schools

•

19 IN2STE(A)M Labs

•

3 teachers

•

166 students

•

3 female professionals

•

99 female students

Student’s age
•

8-9 years old		

· 9-10 years old

· > 10 years old

Ao longo dos laboratórios STE(A)M os tópicos principais
abordados foram:
•

Science 		

· Maths

· Arts		

•

Technology

· Informatics

· Architecture. .
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Before the Labs, students were not that interested in Science.
However, their attitude changed afterwards. Students were keen
on careers such as chess player, doctor, computer graphic designer,
journalist, architect, etc. Students boosted their curiosity by
participating in the IN2STE(A)M Labs. They were motivated to work
in groups as a team and create good moments for reflection with the
others.
In the Labs, students carried out different activities from the
IN2STE(A)M collection of lesson plans, such as “How Far Does A Frog
Jump-Origami”; “Playing As Architects -Different Types Of Buildings”;
“Neverending Mirror”; “Building Bridges”; “STEAM Labs Enchanted
3D Pen-Creating Spatial Constructions “ and “Colorful Chemistry”.
The activities helped them learn some lessons and create a good
atmosphere.
The students watched a presentation about endless mirrors. Then
they were introduced to its construction. Students worked in groups.
The activity took place in 1 school, and the Lab lasted about 60 minutes.
The “How far does a frog jump-origami” activity concerned subjects
such as Physics, Arts and Biology while introducing learners to folding
a paper frog. Then they discussed the parameters determining the
size of a frog´s leap. After that, they created their origami frogs. This
lesson took place in 1 school; the Lab lasted about 60 minutes.
The lesson “Playing as architects – different types of buildings”
explored subjects like Physics, Arts and Architecture. This activity took
place in 1 school, and the Lab lasted about 90 minutes. The “Building
bridges” activity dealt with Physics, Art and Architecture. This lesson
took place in 1 school, and the lab lasted about 90 minutes. .
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2.1.6 Portugal
In Portugal, some activities were held face-to-face, while others were
implemented online due to the restrictions caused by the pandemic.
Even though the IN2STE(A)M Labs reached a lower number of
students than the other countries, they still met the expectations of
both teachers and students. Students felt very enthusiastic about
participating in the activities. For them, it was essential to learn
about different methodologies, carry out new activities and learn
about STE(A)M.
Before the implementation of the Labs, students felt unconfident
in their skills. Still, their participation in the activities strengthened
their autonomy and self-confidence as they had the opportunity to
put themselves to the test with Maths and Arts when dealing with
Cubism-related exercises. During the Labs, it was important for the
students to know that they did not need to do everything perfectly
and reach the learning goals since they could try to do something
new and be creative with the content. Being creative does not
mean being perfect. On the other hand, it means thinking outside
the box and exploring something new while using one’s curiosity
and imagination. This idea works specifically for the girls because
sometimes they feel they need to do everything perfectly to comply
with societal pressure and gender stereotypes.
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In Portugal, the IN2STE(A)M Labs reached:
•

1 school;

•

4 classes;

•

73 students;

•

4 teachers;

•

2 female professionals;

•

37 female students.

Idade dos alunos:
•

7-8 years old

•

8-9 years old

During the Labs, students had the opportunity to acquire and
co-create content while dealing with subjects such as::
•

Science 		

· Maths		

· Arts

Finally, STE(A)M professionals developed lessons about Cubism.
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3.

ACADEMIC SKILLS ASSESSMENT
& EVALUATION: THE BAM MODEL

The IN2STE(A)M Consortium developed a model, the so-called
Behavioural Assessment Model (BAM), to allow teachers to better
assess their students’ progress regarding their attitudes and
behaviours related to STE(A)M disciplines during the implementation
of Labs.
According to the initial desk and field research carried out by
the partners, students’ knowledge, skills, attitudes, values and
experiences in STE(A)M have not been adequately analysed, as well
as the challenges teachers face in implementing STE(A)M disciplines.
These critical issues often result from the lack of skills and teacher
training in such matters. Thus, there is a need to improve STE(A)M
teaching approach in general.
Consequently, the BAM Model is proposed as a valuable tool for
teachers to deal with STE(A)M disciplines by strengthening critical
competencies in their students (cognitive and socio-emotional skills).
At the same time, it is essential to enrich the STE(A)M curricula
through innovative activities and workshops designed for primary
school students.
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3.1 Assessment and evaluation of cognitive skills
According to the BAM Model, cognitive skills include information
management and processing (identifying, collecting, processing and
using relevant data to make decisions), critical, creative, analytical
and computational thinking, problem-solving skills, scientific
investigation and creativity.
From the BAM Model and the observational data retrieved from the
IN2STE(A)M Labs, partners identified the following cognitive skills as
most relevant for primary school students:
•

Problem-solving:
 Students worked on innovative solutions to solve complex
problems.
 Students explored multiple ideas and concepts using a
multidisciplinary and cross-curricular approach before finding the
right solution.

•

Students faced challenges that arose during the investigation
process.

•

Students investigated a problem in depth (e.g. experimented as part
of the investigation process).

•

Students employed specific strategies to solve a problem.

•

Students carried out missions and particular tasks.

•

Critical thinking:
 Students developed a better understanding of the world while
looking for feasible solutions
 Students asked questions and thought about information critically.
 Students used different ways to solve a problem.

•

Students found different ways to define a problem (e.g. how to
support their structure and make their vehicle move).

•

Students evaluated their product and possible prototypes based on
some criteria and hypotheses to test and validate.
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•

Students searched for more complex ways to improve their final
product while exploring different materials to create prototypes
testing other techniques etc.

•

Students analysed instructions before starting to work on the given
task.

•

Creativity and creative thinking:
 Students can innovate and generate new ideas.
 Students creatively tested different options.
 Students used a variety of materials and tools and selected them
autonomously according to their needs and the investigation
process.
 Students practised their imagination and originality when they
started building their prototypes.

•

Entrepreneurship:
 Students were autonomous in their learning and implemented a
series of self-guided activities.
 Students worked together while fostering team building and
cooperation.
 Students were able to define and allocate tasks among the members
of the team.

•

Digital literacy:
 Students searched on the web for images, videos, and information.
 Students used online tools to perform a task (e.g. making a mosaic
with an online tool, using Google Earth, Microsoft Teams, tablets,
etc.) or to show the final results from their investigation process and
research.

Students developed all these cognitive skills as part of the activities
carried out in the IN2STE(A)M Labs in each country, and based on the
lesson plans created by the IN2STE(A)M Consortium and collected in
the Activity Kit you can find here.
To better monitor all these skills, the BAM highlights the level
and familiarity achieved while dealing with problem-solving,
critical thinking skills, etc. Therefore, through their participation
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in the IN2STE(A)M Labs, students considerably developed such
competencies, researching possible solutions, selecting materials
and applying the proper techniques and procedures to get to the
final product and/or solve a problem.
The table below has been defined based on the partners’ analysis as
part of the BAM. It considers the set of knowledge, skills and attitudes
of the OECD Learning Framework 2030. During the Labs, teachers
and female STE(A)M professionals observed the evolution of these
skills in all children involved in the activities. The observations from
teachers and professionals were then collected through Teachers’
diaries or reported orally after the end of the Labs.

Skills Level Description
Problem-solving

Excellent

Intermediate

Basic

Ability to generate
solutions to various
STEM-based problems
and scenarios, including
organizing ideas, defining
goals and milestones,
and executing plans.
Ability to use a range of
approaches to problemsolving, including the
scientific method and
design thinking.

Ability to generate
a single solution to
a range of STEMbased problems and
scenarios, including
organizing ideas,
defining goals and
milestones and
executing goals and
milestones, and
executing plans.

Ability to learn
through a series
of step-by-step
activities
Teachers may
model problemsolving skills, but
students do not
engage with these
skills.
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Critical Thinking

Ability to evaluate
different sources of
information, evidence,
and primary materials;
Ability to evaluate the
work of others critically;
Ability to collect pieces
of evidence to build an
argument.
Ability to make
predictions based on
given information and
reach conclusions or
generalizations about
phenomena.

Ability to review
primary materials or
sources to evaluate
and integrate new
knowledge.
Ability to make
predictions based on
given information (if
X, then Y). However,
at this stage, students
cannot generalize or
test hypotheses.

Ability to evaluate
information
or evidence
presented;
Information
is given from
a unitary
perspective.
The student
doesn’t make
predictions, test
Ability to generate
new hypotheses
or builds new
arguments.

Creative Thinking

Ability to approach
problems from different
perspectives and can
generate and adopt
novel, innovative
approaches.
Ability to synthesise
activity outcomes and
reflection on the value
of novel and innovative
approaches and
solutions.
Ability to do explanations,
representations,
presentations) that
express their perspectives
or approaches to
activities.

Students don’t
approach problems
from different
perspectives.
However, they
can develop work
products (e.g.,
explanations,
representations,
presentations) that
express their views or
approaches.

Students are not
able to approach
problems
from different
perspectives.

Entrepreneurship

Ability to take risks and
make decisions
Ability to accept failures

Ability to
communicate within
the team, taking into
account the diversity
of opinions

Students are selfmotivated and
energetic.
Students are
optimistic thinkers
and do not give
up when they face
challenges.

Source: table elaborated by INOVA
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3.2
		

Assessment and evaluation of socio-emotional skills
and general social engagement

From the BAM Model and the observational data retrieved from the
IN2STE(A)M Labs, the following socio-emotional skills were identified
as the most relevant for primary school students: :
 Self-Confidence
students gained greater confidence in their skills in STE(A)
M disciplines. The workshops allowed students to explore
independently and create knowledge respecting their abilities
and educational needs. Moreover, from the IN2STE(A)M Labs, it
emerged that even though students were hesitant and shy initially,
they put in a lot of effort to carry through with their tasks.
 Self-awareness
students improved their ability to understand, manage and
reflect on their emotions, strengths, belief systems, limitations
and potential. They had time to reflect on their learning during
the activities and fill in the “Lab Sheet” document. The students
had the opportunity to understand and think about all the topics
and steps they learned. Specifically, during the IN2STE(A)M Labs,
students improved their self-awareness while asking for support and
guidance from the teachers or their classmates when they needed
self-reflecting on their achievements and challenges.
 Interpersonal skills:
students improved their ability to communicate and build
relationships with others. In fact, they must use active listening,
teamwork, responsibility, leadership, motivation, flexibility,
patience, empathy, collaborative skills to achieve a common goal,
etc. Specifically, they enhanced their interpersonal skills while:
exchanging ideas and opinions with others to avoid possible
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mistakes and failures (and so reaching shared solutions to common
problems); listening to their peers and the teacher. The teachers
also referred to students’ level of immersion and engagement in the
Labs as they observed that some continued working during breaks
and cooperated with the others while providing other groups with
the material they didn’t need. Moreover, being engaged as a class
helped them develop team spirit and get new ideas and solutions
thanks to cooperation.
 Communication skills:
Students fostered their ability to interact with others in several
contexts and exchange information, ideas, and knowledge in an
understanding environment. This set of skills is linked to the ability
to present information clearly and effectively. Specifically, students
improved their communication skills while showing their works and
final results, explaining the process followed and the challenges
encountered to their classmates. Moreover, they enriched their
vocabulary while presenting their work to their peers using logical
arguments and specific terminology, answering peers’ questions
without the teacher’s support. In addition, students were willing to
showcase their products even when it was not planned to have a
presentation.
In conclusion, student engagement was very high in the IN2STE(A)M
Labs. They felt comfortable and motivated to work with unconventional
materials (e.g. recycled materials) and carry out activities that were
very different from traditional lessons. The students also appreciated
working in groups of peers, without distinction of sex (both boys
and girls had been contributing with equal enthusiasm and passion)
and including all classmates regardless of learning difficulties, sociocultural backgrounds etc. Generally, all students participated in
the activities, in spite of learning difficulties, language barriers, and
gender differences.
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3.3 Assessment and evaluation of the behavioural change
The implementation of the IN2STE(A)M Labs was supported by the
information collected at the beginning and the end of the workshops
by administering a specific questionnaire to students.
The answers highlighted a change in students’ attitude and
predisposition towards the STE(A)M disciplines, which were initially
considered uninteresting or too complicated and then acquired a
greater value.
At the same time, partners collected qualitative feedback and
observations from other educational stakeholders involved, i.e. the
teachers and the female STE(A)M professionals. In the preliminary
stages of the project, focus groups were also conducted with parents
who highlighted the importance for their children to approach STE(A)
M disciplines from an early age.
The information collected and reported in the following paragraphs
mainly concerns the level of interest and commitment in the STE(A)
M disciplines, also emphasising possible difficulties encountered
before and after the implementation of the IN2STE(A)M Labs.

3.3.1 Qualitative feedback from students
From the questionnaire administered to the students and from the
analysis of the Student Labs Sheets used to report their experience
and scientific observations, it emerged a great interest to know more
about STE(A)M disciplines. Below, we describe the experience of
students in different countries.
In Greece, the feedback from the students was generally good,
although some seemed to dislike when they failed, for instance,
in the Lego Wedo construction activity. For this reason, teachers
and STE(A)M professionals encouraged students not to give up
but try again. Multisensory learning environments have been used
to engage the students so that they could feel more at ease when
dealing with programming in an appropriate lab rather than in a
traditional classroom.
In Cyprus, the students seemed very motivated to participate in the
IN2STE(A)M activities as they communicated their excitement to their

36

peers and teachers. Despite the academic performance, possible
learning difficulties, and gender differences, all students were willing
to attend the lesson and give their contributions. They enjoyed
the fact that they could participate in activities different from their
usual school lessons. The IN2STE(A)M activities prompted them to
work independently, unfolding their creativity and practising critical
thinking. Moreover, collaboration was essential to the implementation
as it promoted fruitful and reflective group discussions on the topic
at hand. Furthermore, it was interesting to observe how students
recalled previous knowledge to link it with new concepts and ideas.
In Italy, student feedback focused on the creative and innovative
character of the activities. Students enjoyed this experience, had
fun and developed a creative mindset. They became explorers of
their knowledge and not mere receivers. Traditional education was
replaced with STE(A)M education and mixed learning environments
through the use of digital devices, robots etc. When doing activities
such as building bridges, the kids got frustrated when something
didn´t work out, but they managed to communicate their needs
well. The students said they were not afraid of trying new things and
wanted to continue with the Labs even after the end of the lesson.
They were very proud of themselves and of the work they had done.
In Turkey, most students said they enjoyed doing new activities with
colourful and enjoyable materials. Moreover, they stated that they
would like to learn new things from their regular classwork activities.
Students said that the topics of the STE(A)M activities were exciting,
and they felt enthusiastic about participating in the activities. One
interesting thing about the piloting in Turkey was that some students
shared their difficulties in doing manual exercises, such as craft
activities. The interest of those reluctant in the beginning increased
after getting relevant instructions and explanations.
Polish students particularly enjoyed the IN2STE(A)M Labs and asked
for more as they believed it easier to learn this way. Afterwards,
students appeared more interested in careers such as chess player,
doctor, computer graphic designer, journalist, architect and more.
In Portugal, students appreciated the activities as they allowed
them to learn new things, experience new methodologies, test new
materials and foster critical thinking, creative process, cooperation
and communication among classmates.
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From the analysis of the qualitative feedback collected in all countries,
it emerged that students had improved their relationship with STE(A)
M and their perception of STE(A)M disciplines, which are no longer
considered too theoretical or challenging to learn.
The following graphs show the level of difficulty students had or
still have in learning STE(A)M, before and after participating in the
IN2STE(A)M Labs, by answering the following question: “Which are
the most difficult disciplines for you”? The question also referred to
Social Sciences to promote a multidisciplinary approach within the
STE(A)M sector. The data are cumulative since we aggregated the
answers given by respondents in all countries.

Source: Chart designed by CESIE
Before participating in the IN2STE(A)M Labs, students had difficulties
with Science and Mathematics, whose concepts are often considered
too theoretical since formulas and procedures are hard to remember.
On the contrary, students seem familiar with technology as they are
partly digital natives and had to adapt to distance learning because
of the pandemic. The Arts, on the other hand, are perceived as
extremely easy.

38

Source: Chart designed by CESIE
By participating in the IN2STE(A)M Labs, students acquired a greater
familiarity and self-confidence with scientific disciplines, as many
laboratories focused on topics such as natural and climatic phenomena,
energy sources, ecology, etc. Mathematics is still an obstacle for
students. Such difficulty is also due to the fact that mathematical
concepts and notions have been used to create prototypes, code,
program robots or in other tinkering activities. However, teachers
tried to help students familiarise themselves with such ideas using
Arts and creativity. Consequently, they got closer to this discipline by
creating a mosaic and building a bridge and therefore understood
how Mathematics has concrete applications in everyday life. That is
why the Arts are considered extremely easy in real-life applications.
Technology is still considered “easy”, even if the students have been
able to deal with more advanced technologies than simply mobile
phones, for example, while programming, constructing and printing
a 3D object, and so to acquire new cognitive and practical skills. Fewer
data are available for Social Sciences, although the Humanities have
been part of the IN2STE(A)M Labs. Students could focus on other
subjects, such as History and Geography, when they tried to recreate
the ecosystem by combining scientific and geographical knowledge,
creative skills etc.
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3.3.2 Qualitative feedback from teachers and STE(A)M
professionals
Since the beginning of the IN2STE(A)M project, teachers and STE(A)
M professionals have been involved in the process, contributing to
the different intellectual products. Firstly, teachers and professionals
participated in focus groups and documentary research on the
role of STE(A)M in partner countries. Then, the teachers attended
the online course of IN2STE(A)M to familiarise themselves with the
STE(A)M approach and proceed with the start of the laboratories in
the different classes. The teachers also received a specific training
manual, the Digital Teacher’s Toolkit, to be used during the IN2STE(A)
M Labs. Before the IN2STE(A)M laboratories started, each partner
selected at least three female STE(A)M professionals (working in
the field of Research, Engineering, and Architecture) to support the
teachers in the laboratories and ensure the equal participation of
boys and girls within the project activities.
Teachers felt inspired by the STE(A)M approach and expressed a
growing interest in the STE(A)M, asking for more training and new
curricula.
From the evaluation questionnaires and feedback received, it
emerged how the IN2STE(A)M Labs fostered:
•
•
•
•

The generation of new ideas and creation of new products, including
digital ones;
The creation of new and positive group dynamics, which allowed
learners to work together, independently and design, then create
shared products;
The communication and interaction among learners;
The observation skills, the attention level and the elaboration of new
ideas.

The teachers generally found that learners have achieved great
educational goals, increasing motivation and developing new specific
skills in STE(A)M disciplines. The STE(A)M professionals supported
the work of the teachers in the IN2STE(A)M laboratories, selecting a
series ofactivities from the Activity Kit and evaluating their feasibility
within the laboratories (based on the age of the learners, previous
knowledge, levels of attention, etc.).
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From the feedback the teachers gave, it emerged that the learners
played an active role within the laboratories, working enthusiastically
and collaborating with others. They observed good communication
and involvement also of pupils with learning difficulties. For instance,
in Cyprus, a boy with learning difficulties managed to improve his
relationship with his peers by participating in the IN2STE(A)M
laboratories. Even the shyest and most introverted learners were
involved in the activities, developing their self-esteem and acquiring
a new awareness of their abilities.
Some difficulties highlighted by the teachers emerged:
•
•
•
•

The difficulty in the use of technologies and lack of previous
knowledge. The teachers stated that they need more time to prepare
workshop activities with the help of technologies;
The difficulty of learners to correctly follow the instructions within
the laboratories, especially concerning design activities;
The difficulty in managing the laboratories when a significant
number of students participated in the activity;
The difficulty in time management. Some tasks would have taken
longer, especially those new to learners, such as programming and
coding activities

In general, however, the teachers are satisfied with the experience
within the IN2STE(A)M laboratories and observed how everyone,
female and male students, have participated in the same way in spite of
academic performance, possible learning difficulties and gender issues.
In conclusion, teachers again underlined the importance of teacher
training and how the European schools should promote the STE(A)
M approach among teachers as well, focusing on new teaching
methodologies.
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3.3.4 Qualitative feedback from parents
The feedback from the parents was very positive. Parents felt that
the students were more interested in some content than before
participating in the STE(A)M activities.
They became more curious during and after the Labs. Therefore,
after the implementation, they noticed a difference in some social
skills. It is impossible to measure these activities’ immediate impact
since it is necessary to analyse their long-term effects by combining
the Labs with other STEAM initiatives.
The earlier kids begin to learn through a STEAM framework, the
quicker they can develop essential creative and critical thinking skills.
Introducing STEAM activities at home is vital to ensure their longlasting impact. ´
Parents said that the research and innovation lab that focuses on the
challenges of educating children in a rapidly changing media landscape
provides multiple recommendations. They should encourage STEAM
learning at home to maximise their children’s learning and allow
them to enhance critical-thinking-related competencies.
In the future, parents would like to be trained in STE(A)M to better
understand the topics and skills in the field. In this way, they will feel more
confident when introducing STEAM ideas and projects to their children.
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4.

SUMMARY AND CONCLUSIONS

By participating in the IN2STE(A)M Labs, students developed a greater
interest in implementing technical-scientific activities as they could
explore more practical STE(A)M activities significantly different from
the theoretical ones. Within the Labs, the acquisition of skills and
knowledge related to Mathematics, Science, and Technology took place
through non-formal educational methods based on experimentation
and play as part of the discovery and learning process.
From experiences in the IN2STE(A)M Labs, it emerged that STE(A)M
approach brings together five critical disciplines (Science, Technology,
Engineering, Arts, and Mathematics) to foster and create an inclusive
learning environment capable of encouraging all students to
participate, collaborate and solve problems. This holistic approach
allows children to use both the left and right sides of their brains, as
they would need to do in a 21st-century working environment.
Important was the girls’ involvement during the Labs; teachers
ensured a fair composition of the groups and guaranteed equity in
the distribution of roles and tasks. Moreover, there was no significant
difference in the level of interest and willingness to participate in
the activities between male and female students. The institution
of positive and inclusive environments has been ensured in all the
IN2STE(A)M Labs.
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As part of the IN2STE(A)M’s Behavioural Assessment Model (BAM),
cognitive and socio-emotional skills have been developed within
the Labs, drawing inspiration from differentiated lesson plans
combining specific competencies from different school disciplines.
Several subjects and areas of interest have been explored (Science,
Mathematics, Arts, Robotics, Literature, etc.) involving teachers
of other school subjects to create increasingly integrated and
multidisciplinary school curricula. The laboratories allowed teachers
to work together, combining different disciplines and adopting
innovative methods (such as laboratories and workshops). As
opposed to traditional teaching models, the STE(A)M framework
blurred the lines between disciplines to encourage higher levels
of creativity and effectiveness in problem-solving procedures. For
example, giving future engineers the skills to visualize and sketch
out their ideas will make them more effective in their job.
The laboratories also represented new ways of conceiving space and
organizing desks, chairs, materials in the classroom, thus avoiding
the traditional structure and leaving the students the opportunity
to interact with each other in a free, autonomous peer-to-peer
approach. Students, during the Labs, were eager to participate; their
motivation and excitement had a sensible and positive impact.
From the experience of the different countries in IN2STE(A)M, it
emerged that STE(A)M approaches should be widely adopted in all
schools. For that purpose, it is essential to train teachers to make
them ready and willing to adopt multidisciplinary curricula. Moreover,
schools should:
•

Explore non-traditional methods and STE(A)M approaches to be
combined and integrated into the traditional school curricula;

•

Provide new inputs for the students while integrating technology
and arts into the conventional curricula;

•

Foster interdisciplinary and multidisciplinary approaches at school,
engaging all students (while promoting cooperative and group
activities as in the STEAM Labs);
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•

Improve the use of technology at school and focus on new
approaches such as Robotics and coding while employing
technology for educational purposes

To achieve these new priorities, STE(A)M female professionals have
been involved and helped the teachers implement the Labs. They
worked together and adapted the activities to the different national
school curricula and students’ needs (paying attention to their age,
nationalities, social backgrounds, learning needs etc.). This allowed
students to familiarize themselves with new concepts, recall previous
knowledge, and make appropriate connections among all disciplines
in IN2STE(A)M.
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5.

ANNEXES: A COLLECTION OF THE LESSON
PLANS FROM THE IN2STE(A)M LABS

A series of lesson plans and exercises, with different themes and
complexity, and with multidisciplinary connectivity have been selected
among the ones from the IN2STE(A)M Activity Kit for students while
other ones have been created anew. Some of the most used and
newer ones are listed in the following section of the Impact Report.
Generally, the idea was to create inclusive and engaging activities
for the students, minimizing gender educational stereotypes and
covering a wide range of skills that students can develop while
practicing STE(A)M subjects:
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5.1 Lesson plans from Italy
1. Name of the lesson

LET’S BUILD OUR 3D OBJECT!

2. Target group

9-10 years old

3. Duration

2 workshops of 2 hours each

4. STEAM Skills/ 21st
Century Skills

Critical Thinking
Tech Literacy
Creative Thinking
Problem Solving
Coding and robotics
Communication
Collaboration

5. Expected learning
outcomes

Drawing and making 3D objects not only helps children
improve their creative skills but also develops their ability to
solve real problems and learn from mistakes.

6. Subjects and topics
covered

Mathematics
Art

7. Methodologies

Design Thinking
Creative Thinking
Coding
Problem Based Learning

8. Integration of the Arts

Art (3D design and modeling also require a great aesthetic
sense, where children create their objects, choose the best
aesthetic shapes, select and combine colors etc.)

9. Learning Environment

Classroom (in groups and individually)

10. Required resources

•
•
•

11. Prior knowledge
a. teacher
b. students

In order to deliver this lesson, the teacher will need to have
the following knowledge and skills set:
•
ability to use Codeblocks and TinkerCAD
•
Be familiar with the mathematics

Laptop
Codeblocks
TinkerCAD

In order to be able to participate and contribute to this
lesson, the students will have achieved the following
standards:
•
minimal knowledge of geometric shapes and basic solids
•
minimal knowledge of how to use a pc
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12. Learning experience
through TinkerCAD and
Codeblocks

With 3D modeling through TinkerCAD it is possible to leave
free rein to the imagination of the students by recording
the wonder in seeing their ideas slowly take shape. With
Codeblocks’ visual block programming modeling, on the other
hand, reasoning and reflection are more involved, as well as
mathematical and geometric concepts.
In addition, with the 3D printer, the shapes from virtual
become real, and what was an idea becomes a real physical
object. By watching the 3D printer in action, the very young
students will understand how it is possible to make objects
from scratch. 3D printers are becoming part of our daily lives
and it is very important that children learn, from a very young
age, what the potential is through play and logic. If in the
realisation phase the child carries out an almost individual
activity, interesting is the observation on the child in the next
step, while comparing himself/herself with others, analysing
the shapes, sizes and functionality of each printed object.
Workshop n.1: 3D modeling with TinkerCAD (2 hours)
The basic principles of three-dimensional modeling, using the
online and free software TinkerCAD, developed by Autodesk.
Simple and intuitive as it is designed for newcomers to 3D
drawing, it is also suitable for young people (students of
the fourth and fifth classes of primary school) who want
to become “digital designers”. It is a geometric modeling
software, which uses only solids.
Within the IN2STE(A)M Labs in Italy, TinkerCAD was highly
used by students to make everyday objects: coffee cups,
prototypes of coffee tables, pots for plants, tags and key rings
etc. The students therefore first created and then 3D printed
these prototypes, seeing the concrete and material results of
their process of discovery and experimentation.
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Workshop n.2: 3D modeling with CodeBlocks (2 hours)
3D modeling through the visual block programming of
Codeblocks, a section of the TinkerCad platform, which
provides a library of code blocks to create solids and perform
logical, mathematical and geometric operations.
Below are some examples of 3D models made during the
workshops in Italy: they will be inspired mainly by the world
of art and architecture: the rose window (a decorative
element typical of medieval religious buildings, in Gothic or
Romanesque style), so as to combine Arts and programming
in the STE(A)M approach.

13. Gender-inclusive
strategies and activities
planned

Equal opportunities of both boys and girls will be provided.

14. Assessment &
Evaluation

The lesson includes formative assessment methods where
the teacher observes students’ work and provide feedback as
well as peer evaluation.
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1. Name of the lesson

RoboticArt

2. Target group

9-10 years old

3. Duration

4 hours (2 workshops of 2 hours each)

4. STEAM Skills/ 21st
Century Skills

•
•
•
•
•
•
•

5. Expected learning
outcomes

The 4-hours workshop aims to introduce the STEAM approach
or even better STREAM by launching a challenge to children
also taking into account their natural attitudes and skills.
Starting from the observation of a work of art/painting
showing natural elements, the students will try to: discover
the methods and the techniques used for its realization,
then try to reproduce this work of arts while using recycled
materials and while introducing new elements such as
animalbots and flowerbot.

6. Subjects and topics
covered

Mathematics
Art
Coding
Robotics

7. Methodologies

Design Thinking
Creative Thinking
Coding
Problem Based Learning

8. Integration of the Arts

The activity includes the observation of some paintings and
works of art. Students will try to reproduce those while using
recycled materials, therefore fostering both creativity and
imagination, but also aesthetic sense

9. Learning Environment

Classroom (in groups)

10. Required resources

•
•

11. Prior knowledge
•
teacher
•
students

Critical Thinking
Tech Literacy
Creative Thinking
Problem Solving
Coding and robotics
Communication
Collaboration

Colored crepe paper, collage paper, scissors, pencils,
erasers, pencil sharpeners, adhesive tape and recycled
materials of various kinds.
Computer, LIM or projector, LEGO WeDo 2.0, Apple iPad..

In order to deliver this lesson, the teacher will need to have
the following knowledge and skills set:
•
ability to use LEGO WeDo
In order to be able to participate and contribute to this
lesson, the students will have achieved the following
standards:
•
minimal knowledge of how lego constructions work and
how shapes can be combined
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12. Detailed description of
the step-by-step sequences
of the unit, incl. specific
activities to support the
learning experience

STEP 1
The “RoboticArt” starts with the observation of a naturethemed work of art/painting by the French painter Claude
Monet (water-lily series). Pupils try to look and interpret the
paintings (water-lily series by Claude Monet) and after that,
the teacher asks to the classroom some questions about the
activity: “What do you see?” and “How do light and colors
change and why the colours change?”

STEP 2
the teachers gives to the classroom the opportunity to
analyse the behaviour of the water lily and of the leaves in
contact with the water. This part is very important for the
students as they behaviour of the water lily? What is the
difference between the water lily and the other leaves when
in contact with the water?
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STEP 3
The classroom is divided in groups to conduce their selfguided and autonomous investigation, starting from their
personal hypotheses up to the confirmation of the theory.
Students write down their notes and observations on the
IN2STE(A)M diaries and sheets for students.

STEP 4
students are divided in groups of four and they sit together,
in new multisensory learning STE(A)M environments and
“flipped classroom” so to boost their active engagement.
Students learn how to cooperate with the others, carrying out
brainstorm activities before to expose their final results in
plenary session.
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STEP 5
Once it is agreed why the water lily behaves differently
than other plants when it comes into contact with water,
the students are now ready to recreate the ecosystem that
appears in Monet’s paintings. The students will use recycled
materials to build the ecosystem and thanks to the use of
Lego they will build animated and robotic frogs (frogbot),
tadpoles, and all the animals that live in that ecosystem.
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STEP 6
The students have the opportunity to create the ecosystem
and let the “frogbot” finally move.

STEP 7
Storytelling. The students will now create a story to tell about
the life of the frogbot and other animals they built before, so
as to introduce the narration, the stream into the STE(A)M (for
a STREAM approach).
13. Gender-inclusive
strategies and activities
planned

Equal opportunities of both boys and girls will be provided.

14. Assessment &
Evaluation

The lesson includes formative assessment methods where
the teacher observes students’ work and provide feedback as
well as peer evaluation, while letting students being the selflearners of their learning pathway
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5.2 Lesson plans from Cyprus
1. Name of the lesson

PHILOSOPHISTS AND MATHEMATICS

2. Target group

Grade 3, 9 years old

3. Duration

3 lessons, 80 minutes each

4. STEAM Skills/ 21st
Century Skills

Critical Thinking
Communication
Collaboration
Tech Literacy
Creative Thinking
Media Literacy
Social skills
Problem Solving

5. Expected learning
outcomes

By the end of this unit, learners will be able to:
•
Distinguish the mathematical concepts of multiplication
and division through the construction of mathematical
problems utilising online tools.
•
Name the philosophists behind the mathematical
concepts (Pythagoras-Pythagorean table & Euclid –
Euclidean division).
•
Use of the cubism approach to represent an art piece.

6. Subjects and topics
covered

Multiplication and division
Cubism art technique

7. Methodologies

Design Thinking
Inquiry based learning
Problem based learning

8. Integration of the Arts

Art (use of the cubism technique)

9. Learning Environment

Classroom (in groups and individually)

10. Required resources

•
•
•
•
•
•

Pythagorean table (ΑΝΝΕΧ 1)
Small whiteboards (one per student)
Pythagoras and Theano’s pictures (ANNEX 2)
Cubist paintings (ANNEX 3)
Euclid’s pictures (ANNEX 4)
Picasso’s cubist paintings (ANNEX 5)
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11. Prior knowledge
•
teacher
•
students

In order to deliver this lesson, the teacher will need to have
the following knowledge and skills set:
•
•

Can employ different strategies to deliver the content.
Be familiar with the cubism technique.

In order to be able to participate and contribute to this
lesson, the students will have achieved the following
standards:
•
•
12. Detailed description of
the step-by-step sequences
of the unit, incl. specific
activities to support the
learning experience

Can recall the multiplication tables.
Can understand the difference between multiplication
and division.

Lesson rationale:
In the beginning, students record their ideas. Then, the
concepts are processed through educational applications. The
students utilise digital applications to construct problems.
Also, the cubism technique is used to create portraits of
the philosophers incorporating mathematical operations of
multiplication and division.
STEP 1.1: Multiplication and Pythagoras / Theano
The Pythagorean table (ΑΝΝΕΧ 1) is shown to the students
and they are asked to write down on their whiteboard what
they observe. Then, the teacher records the multiplication
patterns identified during the brainstorm activity (multiples
of 1, 2, 3, 4, 5, 6, 7, 8, 9). At the same time, it is pointed out
that the table was discovered by Pythagoras, an ancient
philosopher along with his wife, Theano. The teacher presents
pictures of them and the following are discussed (ΑΝΝΕΧ 2):
•
•
•

Form/shape
Clothing
Location etc.

Then, students utilise the following online applications:
•
1. Times Table of 2 Using Model - Math Games - SplashLearn
•
2. Array Display || Models multiplication and The
Commutative Law in multiplication (ictgames.com)
Students conclude to a result and tell a story based on the
picture given (concept: multiplication as a grouping method).
Finally, they are asked to find the connection with the
Pythagorean Table (e.g., 2X3 is two rows of 3 boxes).
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STEP 1.2: Construction of multiplication problems
Students are invited to use the application “Gordon’s
Multiplication - 5-11 year olds - Topmarks”, to construct
multiplication problems and record them in their notebook.
After completing this task, they present their work and their
peers evaluate their effort. In the end, utilising the idea of 
the current lesson plan (Use of the geometric shapes to
create a cubist work art), the students study cubist paintings
(ANNEX 3). Then, they try to turn portraits of Pythagoras and
Theano into cubist drawings by incorporating mathematical
multiplication operations.
STEP 2.1: Division as an inverse process of multiplication
In the plenary, students share a mathematical problem based
on the image shown through the digital application “Divide
Objects into Equal Groups - Math Games - SplashLearn”.
Then, they try to find the connection to the multiplication
process. In this way, division-related mathematical problems
will be created in parallel with understanding multiplication
as an inverse process of multiplication. Several examples can
be given and students may note them on their blackboard.
They then, utilise the application “Doggy Division Dinners
(ictgames.com)” to apply the knowledge acquired and
construct mathematical problems.
STEP 2.2: Construction of division problems
Euclid, the Greek mathematician who founded the division
is presented and students comment on his form/shape
(ANNEX 4). Some biographical details can also be shared.
Then, the division is presented through the application
“Grouping - 5-7 year olds – Topmarks” to better understand
the inverse relationship. The students are called to construct
mathematical problems. In the end, utilising the idea of 
the current lesson plan (Use of the geometric shapes to
create a cubist work art), the students study Picasso’s cubist
paintings (ANNEX 5 & video) to turn Euclid’s portrait into a
cubist drawing by incorporating division-related mathematical
operations.
Note: A video from the actual implementation in the classroom is
available in the annex 6 (Greek language).
13. Gender-inclusive
strategies and activities
planned

Equal opportunities of both boys and girls will be provided.

14. Assessment &
Evaluation

The lesson includes formative assessment methods where
the teacher observe students’ work and provide feedback as
well as peer evaluation.

15. Annexes

videos, pictures
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16. Intellectual property
rights (IPR) / Origin of the
activity

CC BY-NC-ND: This license allows
reusers to copy and distribute
the material in any medium or
format in unadapted form only,
for noncommercial purposes
only, and only so long as
attribution is given to the creator.

ANNEXES
ANNEX 1 – Pythagorean table
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ANNEX 2 – Pythagoras and Theano’s pictures
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ANNEX 3 – Cubist paintings by ROMERO BRITTO
(https://affordableart.com/artists/romero-britto)

ANNEX 4 – Euclid’s pictures
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ANNEX 5 – Picasso’s cubist paintings

ANNEX 6 – Video from the actual implementation
			
in the classroom
https://drive.google.com/file/d/1K2nRF1ZqB6mKnfZVfOiSN-7-TA3iZceS/
view?usp=sharing
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1. Name of the lesson

LIFE AND SOLAR SYSTEM

2. Target group

Grade 3, 9 years old

3. Duration

2 lessons, 80 minutes each

4. STEAM Skills/
21st Century Skills

Critical Thinking
Communication
Collaboration
Tech Literacy
Creative Thinking
Entrepreneurship
Social skills
Problem Solving

5. Expected learning
outcomes

By the end of this unit, learners will be able to:
•
Describe what the solar system is.
•
Explain why humans can live on certain planets.

6. Subjects and topics
covered

Solar system

7. Methodologies

Design Thinking
Inquiry Based Learning
Problem Based Learning

8. Integration of the Arts

Construction of a model representing the solar system.

9. Learning Environment

Classroom (in groups and individually)

10. Required resources

•
•

11. Prior knowledge
a. teacher
b. students

In order to deliver this lesson, the teacher will need to have
the following knowledge and skills set:
•
Know the solar system and how it works

Comics cartoons (ANNEX 1)
Solar system (ANNEX 2)

In order to be able to participate and contribute to this
lesson, the students will have achieved the following
standards:
•
Know the planet earth
•
Have previous experience in working with art materials.
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12. Detailed description of
the step-by-step sequences
of the unit, incl. specific
activities to support the
learning experience

STEP 1: Identification of the problem
Initially, the students brainstorm on the comics / cartoons
(ANNEX 1) to identify the problem which is that our planet
earth is “sick”. Following the problem identification, the
teacher ask the students where else humans can live. The
students explain their thoughts.
STEP 2: What a solar system is
Through a series of images, the teacher encourages a
discussion about the solar system (ANNEX 2). During this
activity, students learn information about what a solar system
is, what the earth does around the sun and itself, which
planets have satellites and which planets have water. The
teacher highlights the importance of water.
STEP 3: Use of an Augmented Reality application
Students use the Augmented reality application “SOLAR
SYSTEM AR” to learn the size, colors and order of the planets
in the solar system.
STEP 4: Creating the solar system
In the end, students apply what they learn from the science
lesson by creating the solar system with polystyrene and
plasticine. The students decide which sphere / polystyrene
each planet would represent, which colors of plasticine they
will combine to bring out the color of the planet, and how
they would show the order of the planets in the solar system.
This activity combines science with art and engineering.
Note: Images from the actual implementation in the classroom are
included in annex 3.

13. Gender-inclusive
strategies and activities
planned

Equal opportunities of both boys and girls will be provided.

14. Assessment &
Evaluation

The lesson includes formative assessment methods where
the teacher observe students’ work and provide feedback.

15. Annexes

videos, pictures
CC BY-NC-ND:
This license allows reusers to
copy and distribute the material
in any medium or format in
unadapted form only, for
noncommercial purposes only,
and only so long as attribution is
given to the creator.

16. Intellectual property
rights (IPR) / Origin of the
activity

64

ANNEXES
Annex 7 – Comics/cartoons showing that the Earth is sick
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Annex 8 – What a solar system is

Annex 9 – Images from the actual implementation in the
classroom
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5.3 Lesson plans from Poland
1. Name of the lesson

OUR OWN HOVERCRAFT

2. Target group

9-10 years old

3. Duration

45 minutes

4. STEAM Skills/
21st Century Skills

Critical Thiking - Communication - Tech Literacy
Collaboration - Creative Thinking - Problem Solving

5. Expected learning
outcomes

By the end of this unit, learners will be able to:
•
Explain what is friction and its effects
•
Explain what is hovercraft and how it works
•
Build his own model of hovercraft
•
Notice the connection between technical and artisticdesigning knowledge

6. Subjects and topics
covered

•
•
•

•
•

•
•

Student understands the definition of “friction” and what’s its
influence on all of the aspects of life
Student can use his manual skills and available materials
to create a small invention, mechanism which work as the
machines which he can see in anywhere in the world.
By using creative thinking student can figure out by himself
what is necessary to build hovercraft, which objects have
specific, needed features to implement in the specific
mechanism and how to connect all of them to receive
desired effect.
Student finds methods to solve the problem created by
natural laws of physics which is friction and overheating of
materials and how to deal with it.
During discussions made in the classroom before the
activity, student can revise his knowledge about friction,
different types of vehicles, components of the vehicle
which are fundamental and necessary for it to work
properly. Thanks to that he can find connections with other
mechanisms and figure out which elements can help it to
move on particular surfaces.
By using his manual and artistic skills student better
understand the way of how specific mechanisms work and
how to create them to fulfill their function.
Thanks to this activity students may be able to get more
interests in technical work and see that building and
constructing is not very difficult and even they can do that by
using simple materials

7. Methodologies

Design Thinking
Inquiry Based Learning
Problem Based Learning
Other methodology (please specify the name)

8. Integration of the
Arts

Designing, Art

9. Learning
Environment

Classroom
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10. Required resources

11. Prior knowledge
a. teacher
b. students

5-6 blankets
5-6 rubber linings
Scissors
plasticine,
toilet paper rolls,
bottle caps with moving up-down closure – e. g. from dishwashing
fluid
balloons
CD’s
In order to deliver this lesson, the teacher will need to have the
following knowledge and skills set:
•
what is friction and what effects it causes
•
which surfaces produce more friction when they interact
•
how the hovercraft works and for what it can be used
In order to be able to participate and contribute to this lesson, the
students will have achieved the following standards:
•
awareness of friction existence
•
knowledge about how does the specific vehicles move and
on which surfaces they can do that

12. Detailed
description of the
step-by-step sequences
of the unit, incl.
specific activities to
support the learning
experience

STEP 1: What is friction?
EXERCISE NUMBER 1. Description: Ask students to rub their hands
together. Ask them what they experienced. What was the feeling?
ANSWER: Warmth caused by friction. Friction occurs in everyday life
situations: while walking we rub our feet on the floor, thanks to
friction we do not stumble or fall, thanks to friction various vehicles
move). The side effect of friction is warmth.
Ask a question: So what can happen to every vehicle during
moving because of friction? What can happen to the vehicle
components it is built of?
ANSWER: They can overheat during moving.
Ask a question: What does prevent them from that?
ANSWER: Special materials they are built of.
STEP 2: Friction of materials
Divide all students into few smaller groups (around 4-5 persons
in each). Give each group one blanket and one piece of a rubber
lining. Ask one child in each group to seat on the blanket. Two other
children should try now to move the child sitting on the blanket by
pulling two corners of the blanket. After that ask the same child to
seat on the rubber lining and again let those two children to move
him by pulling two corners of the lining.
Ask a question: Which surface was easier to move on the floor?
Why was it like that?
ANSWER: Blanket, because it produces less friction than the rubber
(example: rubber soles of shoes have been designed to not to slip
on a slippery surfaces).
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STEP 3: Discussion
Start a discussion with students: “Let’s imagine that blanket and the
rubber linen were examples of two vehicles. Both of them had to move
on the same surfaces which were: ground, sand, water, ice, snow. One
of them can not do that because it will produce too much friction and
will overheat or will sink under the water, but the other one can move
on each of those surfaces. How do you think – what kind of the vehicle
can do that?
ANSWER: Hovercraft
STEP 4: Hovercraft features
Explain children how HOVERCRAFT is constructed.
You can play a video:
https://www.youtube.com/watch?v=2y7Pdxcyql0 – ENG longer version
https://www.youtube.com/watch?v=moahMIqaek0 – ENG short version (1)
https://www.youtube.com/watch?v=W2r6Sqibdfo – ENG short version (2)
https://www.youtube.com/watch?v=OcUwVcj9WKg&t=44s – PL version
Ask a question: What are the features of the hovercraft which
allows it to move on so many different surfaces without creating
too much friction?
ANSWER: It moves on a skirt (type of chassis) which contains air
inside. It has propellers which create the driving force and power
the fans. It has fans which blow the air underneath the hovercraft
STEP 5: Building your own hovercraft (you can find pictures in
Annexes)
1) prepare a CD, a screw cap and plasticine
2) using plasticine, fix the cap on the CD
3) cut a hovercraft collar from the cardboard cylinder (cut about 2
cm of cardboard from the top)
4) inflate the balloon and twist it so it does not deflate
5) insert the twisted end of the balloon into a cardboard collar
6) put the tip of the balloon on the movable part of the cap
YOUR HOVERCRAFT IS READY! Now to let it work, open the movable
part of the cap. The escaping air is blowed under the CD so it
created and airbag. Thanks to that the hovercraft can move easily
on the table or floor surface without creating a friction.
Under the template you can find some pictures presenting
following steps of creating the hovercraft.
13. Gender-inclusive
strategies and
activities planned

All of the girls and boys will participate in all of the activities in
the same way: they can discuss about the topics presented by a
teacher, take part in the activity with blankets and rubber linings,
build their own hovercraft

69

14. Assessment &
Evaluation

Students develop creativity and problem-solving skills and train
spatial imagination.
- The students describe the advantages and disadvantages of a
hovercraft.
- The students conduct experiments related to friction.

15. Annexes

Videos:
https://www.youtube.com/watch?v=2y7Pdxcyql0 – ENG longer version
https://www.youtube.com/watch?v=moahMIqaek0 – ENG shorter version (1)
https://www.youtube.com/watch?v=W2r6Sqibdfo – ENG shorter version (2)
https://www.youtube.com/watch?v=OcUwVcj9WKg&t=44s – PL version
Pictures:
STEP 1. 			

STEP 2.

STEP 3. 			

STEP 4.

STEP 5. 			

STEP 6.
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1. Name of the lesson

NEVERENDING MIRRORS

2. Target group

9-10 years old

3. Duration

45 minutes

4. STEAM Skills/
21st Century Skills

Critical Thiking - Communication - Tech Literacy
Collaboration - Creative Thinking - Problem Solving

5. Expected learning
outcomes

By the end of this unit, learners will be able to:
•
Design the space around them in creative way
•
Use spatial thinking in own environment
•
Think about different solutions of the problem
•
Guide other people by using terms referring to directions
•
Multitask to achieve success

6. Subjects and topics
covered

•
•
•
•

Specify the subjects and topics covered, highlight any
potential overlap and synergies created
Inventing creative way of using the resources owned and the
environment where one must to work
Designing and spacial thinking
Cooperation and social skills

7. Methodologies

Design Thinking
Problem Based learning

8. Integration
of the Arts

Designing, Technical thinking

9. Learning
Environment

Classroom or open air

10. Required resources

•
•
•
•
•
•
•

11. Prior knowledge
a. teacher
b. students

One big standing mirror
15-20 small frame mirrors which can be hold in the hands
Objects which can be used as obstacles (bigger ones, e. g.
movable screens, trees, open blankets hanging on a rope,
cars)
Toy laser
Torch
3-4 blindfold bands or other materials to cover the students’
eyes
Timer

In order to deliver this lesson, the teacher will need to have the
following knowledge and skills set:
•
good explanation of the rules to make them clear for all
students
•
good management skills
•
multitasking – checking the timer, checking if there is no
laser light reflecting in any of the mirrors
In order to be able to participate and contribute to this lesson, the
students will have achieved the following standards:
NO ESPECIAL SKILLS REQUIRED
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12. Detailed
description of the
step-by-step sequences
of the unit, incl.
specific activities to
support the learning
experience

• STEP 1: Explaining the rules of the activity: During today’s lesson
we will try to build our neverending mirror. We will divide into
2 groups. Each group must use those small available mirrors
to build a pathway from point A to the huge standing mirror in
point B in the way that light of the torch will be visible in the huge
standing mirror. But the point is: some of you will be blindfolded
so rest of the group must direct them where to stand and how
to hold the mirror in their hands. But be carefull! There will be
one dangerous laser light district. You can not let the laser light to
be reflected in any of your mirrors. If this will happen you must
change the angle of your mirror. The team which will make the
mirror pathway faster will win.
• STEP 2: Divide students into 2 groups. Try to place in each group
similar number of boys and girls.
• STEP 3: Prepare obstacles which will be placed in many different
places in the classroom/open area to make the activity more
challenging. Place some big standing objects and decide who will
hold the toy laser and into which direction will point it.
• STEP 4: Start the activity and count the time. Watch if blindfolded
students don’t take out their eyes covers. Observe the way
students communicate with each others. Check if there is no laser
light reflecting in any of the mirrors held by them. Check the time.
• STEP 5: After students announce they finished stop the timer.
Check if the torch light is visible in the big standing mirror at the
end of the path and if there is no laser light reflecting in any of
the mirrors. If the task is completed successfully by the first group
take a note of the time they used.
• STEP 6: Prepare second group for the activity. Change the obstacle
course, blindfold 3 or 4 students, place the person with laser in
different place.
• STEP 7: When everything is ready start the activity and count the
time of the second group. Repeat all of the actions which you did
with the first group.
• STEP 8: Announce the winners.
• STEP 9: Discuss with students what this activity taught them, what
did they learn, what were the most difficult parts of this activities,
which difficulties they had to overcome.

13. Gender-inclusive
strategies and
activities planned

All of the girls in the group will have the same opportunity to decide
which way is the best to win the game – they can build a mirror
pathway, direct blindfolded classmates how to hold the mirror,
think about possible solutions, etc. Groups will be divided to have
equal or similar number of both genders inside each of them.

14. Assessment &
Evaluation

Thanks to this activity students can:
• Develop their spatial thinking and imagination by creating in their
mind the path which is necessary to build by using reflection in
the mirrors
• Learn to cooperate
• Learn how to correctly guide others by using terms referring to
directions
• Increase their focus abilities and patience during making different
kind of tasks
• Develop multitasking (building mirror pathway, avoiding laser
area, guiding blindfolded collegues to hold the mirror correctly
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5.4 Lesson plans from Portugal
1. Name of the lesson

THE ROBOTIC HANDS

2. Target group

8-11 years old

3. Duration

4 lessons of 40 minutes each

4. STEAM Skills/
21st Century Skills

Critical Thiking - Communication - Tech Literacy
Collaboration - Creative Thinking - Problem Solving

5. Expected learning
outcomes

By the end of this unit, learners will be able to:
•
design a bionic hand
•
understand biological mechanisms of the human hand
•
investigate how a hand can grab and hold
•
examine how blood flows in blood vessels
•
demonstrate how fingers move thanks to muscles
•
understand the connection between orthopaedic disorders
and technology

6. Subjects and topics
covered

Subjects: Biology, Maths, Technology, Arts
Topic: Human Body
The human body and in particular the arms and hands will be
analysed from a biological but also from an artistic point of view.
Pupils will learn about the representation of the skeletal and muscular
structure of the limbs. They will hear of orthopaedic disorders and
will investigate how technology can provide support. In this sense, the
topic will be analysed from a variety of STE(A)M angles.

7. Methodologies

Design Thinking

8. Integration
of the Arts

Figurative Arts are integrated in the activity, especially through
drawing, painting and creating parts of the human body, but also
interpreting images and representations of the human body

9. Learning
Environment

Classroom, laboratory

10. Required resources

Red color straw x 3
A4 size paper x1
Rope (100cm)
Scissors
Tape
Ruler
Pencil

11. Prior knowledge
a. teacher
b. students

In order to deliver this unit, the teacher will need to have a good
understanding of the Design Thinking methodology. It would also
be useful to refresh the knowledge around the human anatomy
in general, and the anatomy of the human hand in particular.
In order to be able to participate and contribute to this lesson,
the pupils will have already acquired a basic knowledge of human
anatomy.
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12. Detailed
description of the
step-by-step sequences
of the unit, incl.
specific activities to
support the learning
experience

Introduction
Explain that you are going to explore how a human hand
works, and how technology can copy the human anatomy
to create a device that can grab and hold items. Once they
have analysed and understood how a hand works, they will
create a device that copies the movements of the hand.
The pupils will collaborate in groups of 2 or 3 throughout this
activity and share back to the class at the end of it.
STEP 1: Discover
Building on the knowledge previously acquired, review the function
of a human hand and compare it with existing technological devices
which copy the movements of the hand (from an excavator to a
bionic hand, and many other examples in between). Ask pupils to
work in their groups to find 12 amazing facts about the human hand
(e.g. Why is the little finger important? Why is the thumb separate
from the rest of the fingers? How many bones are there in a human
hand? Which animals have hands similar to humans? etc.)
STEP 2: Interpret
Hand out scientific drawings of the human hand (e.g. from Grey’s
Anatomy, the Vitruvian Man, etc.). While looking at the drawings as
a reference point, ask the pupils to identify the bones and muscles
on their hands. Ask them probing questions, e.g. Which parts do you
move when you do the ‘thumbs up’ sign? Why is it difficult to lift only
the index and the ring finger at the same time? What part of the hand
anatomy surprises them most? Which parts do they find particularly
complicated? Which parts do they think are particularly fragile?
STEP 3: Ideate
Introduce the basic concept of a bionic hand and explain when
a bionic hand may be useful. Use illustrations and video clips as
appropriate. Ask pupils to come up with an idea of how to create a
new type of bionic hand.
Based on the age of the target group, a derivative ideation
process is to be preferred (i.e. given an existing device, pupils are
asked to improve it or to adapt it based on their own goals and
desire). For instance, the teacher could show images or models of
early mechanical hands, and ask pupils to come up with ideas to
make them more refined, more aesthetic, etc. Let the pupils
start with a brainstorming session, and explain that anything that
comes to mind on the topic is a valid contribution. Ask them to
build on and develop the thought of the contributions they find
more interesting. To close the brainstorming session, ask them to
choose one proposal and to develop it further.
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STEP 4: Prototype
Using the scientific illustrations of the hand distributed earlier as
a model, ask the pupils to draw the proposal developed from the
brainstorming session.
Ask the pupils to present the finished drawings to the whole
class and to explain what they are hoping to achieve. Pupils who
are not presenting are encouraged to either provide positive
reinforcement (e.g. “I like your idea!”) or to offer constructive
feedback (e.g. “Have you thought about adding an extra finger?”).
By creating a positive and supportive atmosphere, pupils will be
encouraged to bounce ideas off each other – this is an important
aspect of the ideation process.
Ask the students to start working on a prototype, i.e. to transform
the drawings into a 3D object. The prototype does not need to be
functional at this stage, it merely has to physically represent the
idea. It can be in scale or in 1:1 size. It can be made of any material
available to the school (e.g. paper, cardboard, strings, wood, etc.)
It is not always possible to ask pupils to create a prototype of their
drawings (e.g. if their idea is too complicated, too abstract, etc.). To
make sure that everyone has the opportunity take actively part in
this step, the teacher can hand each group a set of the material
mentioned above under “Required resources”, together with the
following instructions:
• 1. Place your hand on the paper and draw a template of your
hand using a pen.
• 2. Cut this hand template carefully with the scissors. Give the
fingers the following names: f1, f2, f3, f4 and f5.
• 3. Cut the rope in to 5 pieces of 20 cm each. Name each rope r1,
r2, r3, r4 and r5.
• 4. Tape each rope to each fingertip on the hand template.
• 5. Cut the straw into 1 cm pieces.
• 6. Leave some space between the straw pieces and tape 3 pieces
onto each finger.
• 7. Tape one straw in the middle of the hand. Name it sm.
• 8. Pass each rope though the straws on the fingers 8. (r1 must
pass trough the straw piece on f1 etc.)
• 9. Pass all ropes trough sm and start to pull each rope.
STEP 5: Test
Ask pupils to test their prototype, to identify potential faults and
weak points and to address any issues. Ask them to write down
what they like most and what they like least about their prototype
(i.e. what they would need to work on if they were to move from
prototype to a fully functioning solution). Explain that the analysis
of the prototype is an important part of the early production
process, where many mistakes can be eliminated.

75

To conclude the unit, the pupils will present their prototype
to the whole class. This can be seen as part of the Test, as the
presentation will also gauge the potential interest of their peers
(in marketing terms, they are testing the ‘buying intention’ of
potential customers). Explain that the presentation can be as
important as the prototype itself, in order to attract interest.
They should be encouraged to used colours and other means to
create an interesting display. Depending on availability and age, a
stretch activity could be to include multimedia support.
13. Gender-inclusive
strategies and
activities planned

This activity is meant to be very gender neutral. Do not refer to
gender stereotypes when explaining how humans used their
hands (e.g. men driving lorries, women cooking and sewing,
etc.). Ensure that boys and girls are evenly distributed across the
groups, so that the final results are not categorised into ‘boys’
and ‘girls’ prototypes. When observing the group work, make sure
every group member contributes equally (this is also a personality
aspect, gender may or may not play a role).

14. Assessment &
Evaluation

For Steps 1 and 2 above, ask probing questions to check for
understanding. At the end of Step 3, each group will have
provided a written proposal which can be formally assessed
against a variety of standards (e.g. language skills, understanding
of topic, etc.). Step 4 will provide tangible results such as a
drawing and a 3D object. Step 5 will also provide tangible results
in the form of a display. When pupils present the prototype to
each other, you can ask them to vote based on categories (e.g.
best-looking solution, best technical innovation, etc.). For each
category, you can give each pupil three stickers, or three postit notes; they can then attach one, two or three stickers to a
prototype of their choosing, or they can distribute the stickers
across two or three prototypes, as they wish. You can also ask
pupils to write a short justification for their vote on the post-it
note.
An important aspect of evaluation will be observation throughout
the unit. In particular, it will be important to ensure pupils remain
on task and are engaged; offer support whenever you feel they
are stuck. If there are specific problematic aspects of a topic that
keep arising, make a note to review them in a follow up lesson.
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1. Name of the lesson

HOW TO USE GEOMETRIC SHAPES TO CREATE CUBIST ARTWORK

2. Target group

8-10 years old

3. Duration

2 lesson of 40 minutes

4. STEAM Skills/
21st Century Skills

Critical Thinking - Entrepreneurship - Communication
Collaboration - Tech Literacy - Creative Thinking
Creative Thinking - Problem Solving - Collaboration

5. Expected learning
outcomes

By the end of this unit, learners will be able to:
•
Recognise basic geometric shapes and their occurrence in real life
•
Distinguish and explain the differences and similarities
between a triangle, a square, a rectangle and a circle
•
Define the concepts of corner, angle and side; connect them
to a variety of geometrical shapes
•
Recognise the basic concepts of cubism
•
Perform a simple abstraction exercise (analyse, decompose
and recompose a piece of work)

6. Subjects and topics
covered

Mathematics: Introduction to geometrical shapes; sides, corners
and angles of 2D shapes
Arts: Introduction to Cubism

7. Methodologies

Design Thinking

8. Integration
of the Arts

The unit covers the creation of a cubist design. This allows the
students to identify the differences and correlations of a variety
of geometrical shapes in a hands-on and visual approach.
Students will be asked to carry out a basic analysis of their
artwork, and to compare and contrast with the work of their
peers. They will also be encouraged to exchange ideas and other
feedback on each other’s artwork.
Based on the Design Thinking approach, this unit will cover the
following stages: discover, interpret, ideate and prototype

9. Learning
Environment

Classroom

10. Required resources

Cardboard in all shapes and sizes (e.g. boxes, rolls, etc.), glue,
colour pencils. Sheets of A4 paper.

11. Prior knowledge
a. teacher
b. students

To prepare for the lesson, be sure you review the basic
concepts of Cubism and familiarise yourself with some
prominent paintings, especially those making a prominent use
of geometrical shapes. Take a look at artwork by contemporary
artists such as Romero Britto, who combine Cubism with Pop Art.
The outcome of the lesson will be a tangible product for each student,
a piece of artwork in the style of Cubism, which can be displayed in
the corridor to showcase their work.
There is no specific preparatory work required for students. They
will need to be able to draw and colour in basic animals’ shapes,
cut out cardboard and glue pieces together. There will be phases of
individual and group work, so that communication and social skills
will be enhanced.

77

12. Detailed
description of the
step-by-step sequences
of the unit, incl.
specific activities to
support the learning
experience

STEP 1: discover
1. Ask the students to draw an animal on an A4 sheet of paper
(10 mins)
Ask students to use any colour except for black. The outline of the
animal should come as close to the edges as possible, so that the
whole sheet is nearly filled with the drawing. Ensure that prominent
details are rendered in the drawings, e.g. face, legs, paws, wings,
beaks, tongues, tails, fins, etc. To review progress, you can ask
learners to hold up their sheet of paper when they think they have
made progress or finished, or when they have a specific question.
Provide constructive feedback and encourage your students to add
plenty of details. Example:

2. Explain basic geometric shapes (15 mins)
Ask students to put their drawings to one side. On the board, show
basic geometric shapes, and ask students what they may have in
common, and how they differ from each other. Solicit answers so as
to lead them to understand the concept of corners, angles and sides.
Ask the students where they may find those shapes in real life. For
instance, a circle can be found at the bottom of a bottle, a letter
envelope can be a square or a rectangle, etc. Several objects can
have several shapes, e.g. a bottle will have a round base but may
have a rectangular label, etc.
3. Creating and using stencils for each shape (20 mins)
Ask the students to create stencils for those shapes, no bigger
than 10cm, using the waste cardboard provided. Some cardboard
may already come in the desired shape, e.g. boxes in rectangular
shape, cardboard paper holders with a round base, etc.
Once students have created their stencils, they use it to outline
them over the original drawing using a black pen, thus segmenting
the drawn animal in various geometrical shapes. The students will
then colour in the various segments, using different colours.
Example:
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STEP 2: interpret
1. Show the students examples of famous cubist paintings
(10 mins). Select paintings where the use of geometric overlays is
prominent. Example:
Romero Britto:
True Love

Juan Gris:
Violin and Checkerboard

Lyubov Popova:
Composition with figures

Fernand Léger:
The City

2. Ask students to identify geometric shapes in each painting,
introduce the concept of regular and irregular shapes. In the
painting by Britto, the various segments have been coloured in a
variety of colours and patterns. In the paintings by Gris and Léger,
it is as if the segments have also been re-arranged, thereby creating
a surreal image. Ask your students to recognise which objects might
have been cut and re-arranged differently. In Popova’s painting, on
the other hand, it is as if a multitude of objects have been placed
above the fruit bowl at the bottom of the image, creating a colourful
and seemingly cluttered image, which makes it difficult to distinguish
the two figures mentioned in the title.
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STEP 3: Ideate and Prototype
1. Students create their own Cubist artwork (25 mins)
Ask students to cut along the black lines of their animal, which they
have drawn with their stencils. Distribute a piece of cardboard of
A4 size or larger to each student, and split them in groups of 3 or 4.
Taking turn, students will re-arrange their cut-outs on the
cardboard until they create a new, funny or interesting image. All
group members are asked to provide ideas and feedback. Once all
group members have reviewed their suggestion with their peers,
distribute glue sticks so that the students can glue the segments
on the cardboard, thereby creating a new image.
13. Gender-inclusive
strategies and
activities planned

When reviewing artwork by famous artists, make sure you
include female artists as well. Avoid stereotypical representations
of women in art (e.g. women as muses, for instance in some of
Picasso’s work) and seek out female artists instead (such as Lyubov
Popova, as shown above). When drawing and colouring in, allow
students to express their personality, but do not suggest choices
based on stereotypes (e.g. pink for girls). When forming groups,
ensure there is an equal gender representation, as far as possible,
so that the exchanges within the group contain diverse viewpoints.
As far as possible, ensure that speaking time within the group is
equally shared.

14. Assessment &
Evaluation

Solicit oral feedback from students during the lesson, to assess
their understanding and interest in the task. Provide constructive
feedback and offer suggestions if they are stuck, without trying to
doctor their work.
Except for when you give instructions and for when you explain
point 2, accept that art creation can be messy and noisy, as long as
the students are on task. Compare the quantity and quality of the
final output to identify which students may thrive more in such a
creative environment, and which students may find it more difficult
and why (e.g. need to improve some social skills, preference of a
different learning method, etc.)
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5.5 Lesson plans from Greece
1. Name of the lesson

GEOMETRIC ROBOT

2. Target group

1st and 2nd Grades. Başak Didin / Basiskele Doga Schools, Turkey

3. Duration

2 class hours (30 min. + 30 min.)

4. STEAM Skills/
21st Century Skills

Critical Thinking - Problem Solving - Creative Thinking
Media Literacy - Interpersonal skills

5. Expected learning
outcomes

By the end of this unit, learners will be able to:
M.2.2.1. Classify the geometric shapes according to the number of
edges and vertices.
•
a) Similar or different sides of triangle, square, rectangle,
circle and circle are explained.
•
b) Studies on whether a given geometric shape resembles
other geometric figures are included.
M.2.2.1.2. Create structures by using models and stencils, drawing
the structures they create.
•
a) Students learn how to work with one type of shape
models first and then move on to use a variety of shape
models.
•
b) Drawing studies can be done on dotted paper with the
shapes obtained by using the surfaces of the objects.
•
c) Students are made aware of the ornaments on the works
of art belonging to different civilizations.
M.2.2.1.3. Recognise and distinguish a cube, square prism,
rectangular prism, triangular prism, cylinder and sphere on models.
•
a) Objects are introduced formally without mentioning their
geometric properties.
•
b) Objects from everyday life will be used (ping-pong ball,
milk box, bottle, etc.).
M.2.2.1.4. Realise that the formal properties of geometric bodies
and shapes do not change when their direction, position or size
are altered.
•
a) Emphasis is placed on the shapes, objects and their
properties introduced at the class level.
•
b) Interactive studies with appropriate information and
communication technologies can be included.
•
c) Three-dimensional dynamic geometry software can be
used.

6. Subjects and topics
covered

Subjects: Mathematics, Arts
Titles: Geometric Robot

7. Methodologies

Design Thinking

8. Integration
of the Arts

Figurative Arts: the parts of the robot are created by using
geometric shapes

9. Learning
Environment

Classroom
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10. Required resources

-Triangular prism
-Square prism
-Quadrangular
-Cube
-Cylinder
-Sphere
-Adhesive
-Craft paper
-Play eye

11. Prior knowledge
a. teacher
b. students

To implement this unit, the teacher will need to have a good
understanding of Design Thinking methodology. It will be useful
to refresh the information about geometric objects in general.
In order to attend and contribute to this course, students will
already have a basic knowledge of geometric objects.

12. Detailed
description of the
step-by-step sequences
of the unit, incl.
specific activities to
support the learning
experience

Introduction
Explain that you will discover the geometric objects we need to
use in order to invent a robot. Using their creative thinking skills,
they will create a new robot. Students will collaborate in groups of
2 or 3 during this activity and eventually share their findings with
the class.
STEP 1: Explore
Repeat the general knowledge about geometric bodies, reminding
them of the information previously acquired. Then ask each group
to imagine a robot. Ask questions such as “What geometric objects
are in the shape of this robot?”, “What geometric objects does this
robot have?”.
STEP 2: Interpret
Show some examples of robot images. Ask them to investigate and
interpret the general shape properties of the robot and describe
which geometric objects they resemble. For example; Ask why the
eyes of a human-like robot look like spheres, or why their legs look
like cylinders.
STEP 3: Create an Idea
Talk about the properties of geometric shapes. Ask students to
share their thoughts on their background information. Have them
think about how to design the geometric robot, what geometric
shapes they can use in its parts, and how to build this robot.
Let the students start with a brainstorming session and explain
whatever happens. The mindmap on the subject is a valid
contribution. Ask them to develop and refine the contributions that
they find more interesting. Ask them to choose a suggestion on
how to close the brainstorming session and to develop it further.
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STEP 4: Prototype
Ask students to draw the proposal developed from the brainstorming
session, using the robot pictures that were previously distributed
as models. Ask students to present the finished drawings to the
whole class and explain what they hope to achieve. Students who
do not present are encouraged to provide positive reinforcement
(for example, “I like your opinion!”) or to give constructive feedback
(eg “Have you thought about making the robot’s arms with a plastic
cylinder?”). By creating a positive and supportive atmosphere,
students will be encouraged to exchange ideas from each other.
This is an important aspect of the ideation process.
Ask students to start working on a prototype, that is, to transform
the drawings into concrete objects. The prototype doesn’t need to be
functional at this stage, it just needs to physically represent the idea.
It is not always possible to ask students to create a prototype of their
drawing (for example, if their ideas are too complex, too abstract,
etc.). To ensure that everyone has the opportunity to actively
participate in this step, the teacher can provide each group with the
following instructions from the materials specified under “Required
resources” above.;
1) Select the materials required for your robot in our drawing.
2) Understand thoroughly how, where and how to use these
materials.
3) Draw the instructions, starting from the foundation of your
robot.
4) Assemble your robot in collaboration with adhesives.
5) Add visuality with handcrafted papers after completing the
combination of the basic parts of your robot.
6) Complete your design by considering the similarities of your
robot with our drawing and the abstract thinking of your dreams.
STEP 5: Test
Ask students to test their prototypes, potential bugs and
weaknesses, and address any that may come up. Ask them to
write down what they like best and least about their prototype
(i.e. what they should have on if they go from prototype to a fully
functional solution). Explain that the analysis of the prototype is
part of the early production date part where many bugs can be
fixed. It can be seen as part of the test. Explain that, in order to
create interest, the presentation is as important as the prototype
itself. They need to use colours and other tools to create an
interesting image. Depending on usability and age, there may be
an activity that will include multimedia support.
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This activity is intended to be gender neutral. Do not refer to
gender stereotypes when explaining how people use robots (for
example, a female cleaning robot, a female cooking robot, a male
robot that repairs cars, etc.). Make sure that boys and girls are
evenly distributed among the groups so that the final results are
not categorised as “boy” and “girl” prototypes. When observing
group work, make sure that each group member contributes
equally (this is also a personality aspect, gender may or may not
play a role).
14. Assessment &
Evaluation

In Steps 1 and 2 above, ask research questions to check for
clarity. At the end of Step 3, each group will submit a written
proposal that can be formally evaluated against various standards
(e.g. language skills, understanding of the subject, etc.). Step 4 will
provide concrete results, such as a drawing and a 3D object. Steps
5 and 6 will provide tangible results.
When students present the prototype to each other, you can
ask them to vote by category (for example, best looking design,
best functioning robot, etc.). For each category, you can give
each student three stickers or three sticky notes; They can then
add one, two or three stickers to a prototype of their choice, or
distribute the stickers to two or three prototypes as they wish.
You can also ask students to write a brief justification for their
vote on the post-it note. An important aspect of the assessment
will be observation throughout the unit. In particular, it will be
important to keep students on task and engage; offer support
when you feel stuck. If an issue has certain problematic aspects
that continue to arise, make a note of reviewing them in a followup lesson.

15. Intellectual
property rights (IPR) /
Origin of the activity

CC BY-NC-ND: This license allows
reusers to copy and distribute
the material in any medium or
format in unadapted form only,
for noncommercial purposes only,
and only so long as attribution
is given to the creator.
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1. Name of the lesson

MONDRIAN FRACTIONS

2. Target group

Students aged 8-11 years old

3. Duration

2 hours

4. STEAM Skills/
21st Century Skills

Critical Thinking - Problem Solving - Creative Thinking

5. Expected learning
outcomes

By the end of this unit, learners will be able to:
•
understand the concept of mathematical fractions and how
they can be graphically visualised and represented in a
more intuitive way, using different colors and using different
rectangles and squares of a sheet as a measure
•
use visual fraction models to explain equivalent fractions,
with attention to the differences in the number and size of
the parts even when the two fractions are the same size
•
enrich understanding on fraction equivalence and ordering
through art.

6. Subjects and topics
covered

Math (fractions); arts (harmony of colors and learning how to
attribute colors not in a casuistic but thoughtful way).

7. Methodologies

Problem based learning

8. Integration
of the Arts

Arts are integrated during the entire exercise, as students
have to draw, choose and combine colors, and thus they will
develop a visual sensitivity and a sense for aesthetics through
the harmony of colors and their combinations. The activity also
allows teachers to educate students on primary colors and their
complementarities

9. Learning
Environment

Classroom

10. Required resources

Paper
Coloring materials
Black marker
Piet Mondrian artwork examples

11. Prior knowledge
a. teacher
b. students

In order to deliver this lesson, the teacher will need to have the
following knowledge and skills set:
• be familiar with fractions
• be familiar with the Mondrian artworks
• good communication and coordination skills
• ability to explore how the use of black lines (using a black marker)
can highlight the similarities and differences in different sizes
To be able to participate and contribute to this lesson, the
students will need to have achieved the following standards:
• basic knowledge of fractions
• introduction to Mondrian artworks
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12. Detailed
description of the
step-by-step sequences
of the unit, incl.
specific activities to
support the learning
experience

• STEP 1: ensuring prior necessary knowledge: Explain to the
students the work of Mondrian, who studied the relationships
of lines and colors (originally using only the 3 primary colors) to
achieve harmony and balance
• STEP 2: Ask students to think about fractions and how they can be
represented. Students can start from 2 different fractions
• STEP 3: Ask students if the two fractions take up the same amount
of space. If fractions that take up the same amount of space are
called equivalent fractions.
• STEP 4: Give students materials to create a real-live Mondrian,
starting from the equivalent fractions they selected before
• STEP 5: Give your students a blank sheet of paper or draw an
empty square on a blank sheet then draw other small squares.
The child will decide independently how to make his/her own
Mondrian-style painting and complete it with black rows and
columns to identifies the different areas
• STEP 6: Students will draw equivalent fraction bars of their chosen
fractions.
• STEP 7: To help students, you can choose 2 different colors (one
for the fractions having the smaller denominators and one for the
fractions having the larger denominators)
• NB. the activity can also be performed online using spreadsheets with
different squares such as Excel

13. Gender-inclusive
strategies and
activities planned

During assessment, make sure everyone gets to use the same
materials, avoid gender stereotypes such as pink colours to be
used by girls and blue by boys etc.

14. Assessment &
Evaluation

Students can check other’s artwork and verify if the fraction
representation are right or wrong. Include activities to check for
understanding, opportunities for self-assessment and reflection;
make allowances to evaluate the work during the lesson, so that
necessary adjustments can be made and findings can be used for
further planning
• How to do that?
• Have students peer-review each other’s artwork to check that
equivalent fraction representation is correct.
• Students can also review each other’s work for the use of primary colors
and patterns to show the fractions in relationship with each other.

15. Intellectual
property rights (IPR) /
Origin of the activity

Lesson planned adapted from: Education closet and learn it by art
For other information, you can also visit Mondrian project in the
arts classroom
https://www.youtube.com/watch?v=RhTf6iaccYA&ab_channel=ChristinaConnell
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6. PARTNERS
Project coordinator
CESIE — Palermo, Italy
www.cesie.oíg

DANMAR COMPUTERS
— Rzeszów, Poland
www.danmar-computers.com.pl
INOVA — Porto, Portugal
www.inova.business
FOUR ELEMENTS — Athens, Greece
www.4-elements.org
CARDET — Lykavitou, Cyprus
www.cardet.org

DOĞA SCHOOL — Istambul, Turkey
www.dogakoleji.k12.tr
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