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Introduction

This document serves as a State-of-the-Art report based upon both primary and secondary
research that was conducted by the partners of IN2STEAM-Inspiring Next Generation of Girls
through Inclusive STE(A)M Learning in Primary Education project. In particular, the current
report consists the first project result produced within the framework of the Intellectual Output
1 (101) ‘Report on the Value of STE(A)M in Girls' Education’.

The research results that will be presented herein should be viewed as data collected by 6
partner Organizations in 5 different EU countries (Italy, Greece, Cyprus, Poland, and

Portugal) as well as in Turkey. Because a world health crisis re-shaped the frame of research
in all the above-mentioned 6 national contexts, partners had to adapt their methodologies to

the restrictions impeded by the quarantine of COVID-19 virus.

Before analyzing the data, it is important to present the partners who were not only involved in
the efficient implementation of this 10, but remained motivated throughout the quarantine
period in order to complete their national surveys coherently. The 6 partners who have been
engaged in the research and contributed to the outcome of the |01 from a national perspective
are:

CESIE

DANMAR COMPUTERS SP Z0O

INOVA+ -INNOVATION SERVICES, SA

FOUR ELEMENTS NON-FOR-PROFIT NGO

CENTRE FOR ADVANCEMENT OF RESEARCH AND DEVELOPMENT IN EDUCATIONAL
TECHNOLOGY LTD-CARDET

6. ASIST OGRETIM KURUMLARI A.S.

a H» 0N =

The key findings that are reported in this State-of-the-Art Report will support the transfer and
application of practices and methodologies to school learning environments as well as in all
educational systems in the countries involved. The results from both the Desk Research and
the Primary Research, produced by the partners, will add extra value to the research of

STE(A)M careers and to the project itself. They will also be available as procurement for the
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development of the 102 “Online Training Curriculum in STE(A)M learning and gender sensitive

practices”.

Taking into account that FOUR ELEMENTS has been the lead Organization of 101, it is
recommended for the reader to bear in mind the following activities that were implemented
before arriving at the final (Activity A5 Dissemination) product of the State-of-the-Art Report.
More specifically, FOUR ELEMENTS has been committed in providing all partners with

guidelines for:

= Activity A1: Research Protocol for the analysis

= Activity A2: ‘Desk-based research on value of STE(A)M education in increasing the
motivation and participation of girls in STEM fields of study’

= Activity A3: ‘Recruitment of target groups and primary research’

= Activity A4: Development and finalization

On the other hand, all partners have been committed to meet the goals of IN2STEAM project

with regards to the:

e Enhancement of the school curricula,

e Encouragement of teachers’ self-improvement,

e Fostering of an innovative educational approach that integrates STE(A)M learning in
primary education

e Suggestion of gender-inclusive methods and resources,

e Promotion of a positive change of attitudes towards non-stereotyping choices in
education, and

e Attraction of more girls into STEM fields

In this context, the innovative character of IN2STEAM project will be demonstrated within the
methods and approaches developed from 6 different national perspectives. The
organizational aspects, regarding the writing of the Desk Research as well as the formulation
of the Primary Research via Focus Groups and Interviews will be fully analyzed in the following
chapters. The latter will guide the reader through a wide variety of improving methods for
teachers’ competences who use interdisciplinary influences in order to turn STEM into
STE(A)M. Furthermore, the reader will be able to comprehend how the incorporation of Arts
can foster more creative learning environments and also attract underrepresented students in
STEM. For this reason, the experiences and the expertise of the partners in STEM projects for
4
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school Education will appear to be fundamental throughout the document, since the gathering
of bibliographic data and the interpretation of primary-research results for each national case

has been made by the partners themselves, prior to this report.
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Chapter 1: Desk Research results

The purpose of the Desk Research analysis was to gather useful information on the local
context of each partner country in primary school. More specifically, the Desk Research was
conducted for identifying key cross-sectorial areas that can promote an interdisciplinary
approach to education and learning through STE(A)M for engaging larger numbers of girls.
The identification of specific needs and gaps was examined from the point of view of the in
Continuous Professional Development of Teachers in their skills and competences to deliver

effective STE(A)M learning within their own teaching practices.

The data collected by FOUR ELEMENTS was qualitative and quite comprehensive. For this
reason, it had to be examined in detail in order to offer comparative findings and conclusions
for the current publication. Although partners presented different patterns over the same
research questions, some common themes emerged around specific items in the data.
Starting with the structure proposed by FOUR ELEMENTS, this publication has summarized

the findings in 4 main categories:

General data concerning the value of STEAM literacy in my country
Educational policies and good practices

Teachers involvement and parents’ awareness of STEAM learning processes

© o w »

Girls participation (in STEAM courses)

A. General data concerning the value of STEAM literacy

Acronym STEAM stands for “Science, Technology, Engineering, the Arts and Mathematics”.
The STEAM concept is a kind of extension of the STEM concept (Science, Technology,
Engineering, Mathematics). Arts becomes an additional element here. 'The new part
containing Arts is coupled with Science, Technology, Engineering and Mathematics (STEM)
and brings the STEM together with Arts (STEAM). In other words, it introduces students and

educators to a holistic approach in classroom. STEAM removes limitations and replaces them

T Jesica H. ‘Steam-Learning-Graphic, Mommy Bunch, accessed May 20, 2020,
https://mommybunch.com/best-stem-educational-toys/steam-learning-graphic/

6
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with wonder, critique, inquiry, and innovation. Considering the importance of understanding
that STEAM education is connected to everyday life, pupils have to cooperate in an

interdisciplinary way during discovery, inquiry and experiential learning activities.

STEAM rises up STEM to the next

level: it provides students to @ @
network their learning in these y =
critical areas together with arts S % g A i
concepts and practices, design

principles, and standards in such

Science Technology Engineering The Arts Mathematics

Iy

a way to provide the whole floor of
learning at their disposal®. In
addition, the previously explained acronyms STEM and STEAM are added to the list of other
variants which are found within the same terminology:

e STREM (Science, Technology, Robotics, Engineering, and Mathematics);

e STEMM (Science, Technology, Engineering, Mathematics, and Medicine);

e STREM (Science, Technology, Robotics, Engineering, and Multimedia);

e STREAM (Science, Technology, Robotics, Engineering, Arts, and Mathematics)®.

Curriculum structure at primary schools of partner countries

The formulation of primary schools’ Curriculum in Italy, Poland, Portugal, Greece, Cyprus, and
in Turkey present some common features regarding the inclusion of STEAM courses. This

section is going to provide a comparative analysis of the six countries involved.

While in Italy schools have a very high autonomy in defining the curricula, widening the
educational offer and managing organisational aspects, such as school time and groups of
pupils, the Greek education system offers a different formulation. Indeed, the latter is one of

the most centralized in Europe, where the Ministry of Education is responsible for the

2 Watson, A.D., Watson, G. H. (2013) cited in Liritzis I. (2018) ‘STEMAC (SCIENCE, TECHNOLOGY,
ENGINEERING, MATHEMATICS FOR ARTS & CULTURE): the emergence of a new pedagogical
discipline’, accessed May 20, 2020, DOI: 10.5281/zenodo.1214567

3 Matgorzata Biszczuk, Projekt STEM dla nauczycieli szkét ponadgimnazjalnych - innowacja
pedagogiczna z nowymi technologiami w szkole (Czestochowa: Edukacyjna Analiza Transakcyjna 7,
2018), 233-246, accessed May 20, 2020,

https://czasopisma.ujd.edu.pl/index.php/EAT/issue/view/7/33
7
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establishment of the school curriculum, the timetable, the assignment and the distribution of
teachers and other school personnel*. These key elements of the Greek Education System are
distributed among separate Ministry Units, with which regions, prefectures, offices and

schools develop vertical communication channels.

According to the National Indications for the Curriculum of the First Cycle of Education, Italy
gives a great importance to the acquisition of skills at the end of each cycle of school. When
the focus is placed by teachers upon Arts, pupils in Italy are able to appreciate artistic and
artisan works from different cultures and acquire awareness of the cultural heritage of their

country.’

At the same time, in Portugal the Decree-Law no. 55/2018, 6th July, offers schools the chance
to manage up to over 25% of basic curriculum models. In addition, ordinance no. 181/2019,
11th June, allows schools to submit innovation plans, which require management of over 25%
of total instruction time of curriculum models®. The Portuguese Ministry of
Education advocates some general guidelines to be applied from school year 2018/2019
onwards through its Regulatory Decree No. 10-B/2018, 6th July. This means that it is designed
to reinforce and consolidate schools’ and teachers’ pedagogical autonomy, thus encouraging
them to adopt differentiating measures that facilitate didactic and pedagogical solutions that

improve students’ learning conditions.

On the other hand, the Department of Municipal Education in Cyprus creates a Curriculum
where the teaching methods give a particular emphasis on the learning process and focus on
strategies that help students learn how to learn, as well as how to develop critical and creative
thinking. Students also get to know how to love their national heritage and to realize their
national identity: the Greek language, the Greek Orthodox religion, the history, the culture and

tradition of our country.

4 OECD, Education Policy Advice for Greece, ‘Strong Performers and Successful Reformers in Education’,
2011, OECD Publishing, pp 50-53, accessed May 20, 2020, http://dx.doi.org/10.1787/9789264119581-
en

5 Ministero dell'lstruzione, dell’'Universita e della Ricerca, Indicazioni nazionali per il curricolo della
scuola dell'infanzia e del primo ciclo d'istruzione, 2012, pp. 73-75, accessed March, 14, 2020,
http://www.indicazioninazionali.it/wp-content/uploads/2018/08/Indicazioni_Annali_Definitivo.pdf

© Eurydice. (n.d). National Education Systems. Portugal Overview, accessed May 18, 2020,
https://eacea.ec.europa.eu/national-policies/eurydice/content/portugal_en
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The school curriculum in Poland aims to attract students in learning about the world, which is
a necessary way to motivate them to seek and increase their knowledge in the future. Schools
in Poland also focus on conveying attitudes of openness to the world, or personal and social
responsibility.” Schools in Poland declare that they provide students with access to both

information sources and modern technologies.?

Finally, in Turkey actions for STEM education take place from 4" to 8" grades under the name
of science and engineering within the Next Generation Science Standards (NGSS)®. Although
engineering design and science applications are planned from pre-school to university within
NGSS, as the table shows below, these actions are actually only implemented from 4 to 8

grade.

Science and Engineering Units from 4th to 8th grades

To take place as an 8th unit at each level

a 12-hour unit (9 hours in the 4th grade)

Lack of engineering and design skills

Lack of math integration

Figure 1. Actions on STEM Education in New Science Education Program™

7 Rozporzgdzenie Ministra Edukacji Narodowej z dnia 14 lutego 2017 r. w sprawie podstawy
programowej wychowania przedszkolnego oraz podstawy programowe] ksztatcenia ogdlnego dla
szkoty podstawowej, w tym dla uczniéw z niepetnosprawnoscia intelektualng w stopniu umiarkowanym
lub znacznym, ksztatcenia ogolnego dla branzowej szkoty | stopnia, ksztatcenia ogdlnego dla szkoty
specjalnej przysposabiajgcej do pracy oraz ksztatcenia ogélnego dla szkoty policealnej., (Dz.U. z 2017
r., poz. 356), accessed May 20, 2020, https://podstawaprogramowa.pl/Szkola-podstawowa-IV-VII|

8 Ministerstwo Edukacji Narodowej & ORE, Podstawa programowa ksztatcenia ogdlnego z
komentarzem, (Dobra Szkota), accessed September 20, 2020 https://www.ore.edu.pl/wp-
content/uploads/2017/05/ksztalcenie-specjalne.-pp-z-komentarzem.pdf#page=7

° Akgiindiiz, D., Ertepinar, H., Ger, A. M., & Tirk, Z. (2018). STEM egitiminin 6gretim programina
entegrasyonu: Galistay raporu, istanbul Aydin Universitesi, accessed February 6, 2020,
https.//www.aydin.edu.tr/tr-

tr/akademik/fakulteler/egitim/Documents/STEM%20Egitiminin%200gretim %20Programina%20Entegras
yonu-%20Calistay%20Raporu.pdf

0" Akgiindiiz, D., Ertepinar, H., Ger, A. M., & Tiirk, Z. (2018). STEM egitiminin 6gretim programina
entegrasyonu: GCalistay raporu, istanbul Aydin Universitesi, accessed February 6, 2020,
https.//www.aydin.edu.tr/tr-
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B. Educational policies and good practices

In this chapter, the most representative national organizations and associations, that were
selected from the reports of Desk Research and are engaged in the research of STEAM
Education in all six partner countries, will be presented. Special attention will be given to the
priorities that these specific organizations set, the initiatives that they encompass, the
feasibility and the sustainability of their actions, as they were reported by the partners to FOUR
ELEMENTS in the context of A2 - Desk-based research on value of STE(A)M education in
increasing the motivation and participation of girls in STEM fields of study. As we will see,
STEAM programs add Art to STEM curriculum by mainly depicting on principles related to

design and production, by enheartening, and by invigorating creative solutions.

The case of Italy

In 1961, an Italian education reform allowed students with a technical high school diploma to
enter in the university STEM majors for the first time."" However, from the sixties, small steps
have been made that could embrace the importance of STEMs as a choice for students and
future workers. In 2017 and 2018, the Italian Ministry of Education launched the initiatives “The
month of STEM”, and, “STEM: feminine plural”. The main objective of the competition is to
raise awareness among young people on the contribution that everyone can make to the
advancement of the STEM disciplines regardless of gender belonging; to promote gender
equality, equal opportunities and respect for differences, and to help to fully implement the

principle of non-discrimination of the article 3 of the Italian Constitution.

The good practices provided in the Desk Research of CESIE, included the following European

Union projects:

STEM*Lab — Scoprire, IN2SAI - Increasing Robotics VS bullying
Trasmettere, young women
Emozionare, Motivare participating in Science

tr/akademik/fakulteler/egitim/Documents/STEM%20Egitiminin%200gretim%20Programina%20Entegras
yonu-%20Calistay%20Raporu.pdf

1 Bianchi Nicola, The Indirect Effects of Educational Expansions: Evidence from a Large Enroliment
Increase in University Majors, 2016, p.1, accessed March, 14, 2020
http://www.bianchinicola.com/uploads/2/9/0/9/29094565/bianchi_eduexp_v5.pdf
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The project focuses on the
methodology of tinkering,
which promotes the
learning of STEM subjects
among children and young
people through the
stimulation of problem-
solving skills and following
the philosophy of “learning
by doing”.

Studies and in the
Aeronautic Industry

The project aims at
increasing the
participation of female
students in higher
education studies in
scientific fields (especially
those relevant for
aeronautics) and at
contributing to their
integration into the

Ln2

The project aims to
promote relationship and
sharing, through making
pupils work on a common

project. The use of

robotics facilitates
learning, socialization,
sharing in presence and
online, teamwork for
pupils to reflect upon the

Aeronautic Industry (Al). thematic of bullying during

a play time.

The case of Poland

In Poland, despite the development of educational curriculum adapted to the needs of the 21st
century, the so-called traditional teaching model still dominates.' For this reason, the National
Educational Network project supports Polish schools in the process of digitization and allow
them to improve the quality of education. This project aims to connect all the schools in the
country to Wifi connections with a speed of not less than 100mb/sec, while guaranteeing

network security.’?

Moreover, OSE (Polish National Educational Network) is to provide access to free training
materials in a digital form (e-materials), including the provision of ready-made lesson
scenarios with using the technology. In the same line, EU projects on STEM are implemented
in Poland, involving activities for primary schools and Universities, as mentioned by DANMAR
COMPUTERS:

STEM PW STEMKIT4Schools ROBOSTEM STEM+A

Around us

12 Krzysztof Gtomb et al, Kompetencje przysztosci w czasach cyfrowej dysrupcji. Studium wyzwan dla
Polski w perspektywie roku 2030, (Warszawa: Stowarzyszenie ,Miasta w Internecie” & Fundacja
Naukowa Evidence Institute, 2019), 36-40, accessed May 20, 2020,
https://www.academia.edu/38315412/Kompetencje_przysz%C5%820%C5%9Bci_w_czasach_cyfrowej
_dysrupcji_Studium_wyzwa%C5%84_dla_Polski_w_perspektywie_roku_2030

13 Serwis Rzeczypospolitej Polskiej, Ministerstwo Cyfryzacji, Ogoélnopolska Sie¢ Edukacyjna, (2018),
accessed May 20, 2020, https://www.gov.pl/web/cyfryzacja/ogolnopolska-siec-edukacyjna’l
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The project was
organized by the
Faculty of
Electronics and
Information
Technology at the
Warsaw University
of Technology. Its
aim was to raise
the quality of
education,
awareness of
STEM and to

promote education.

The project is
addressed to
specialists working
with children aged 8-
13, associations and
organizations for
children/parents,
decision makers and
educational
stakeholders, and other
related actors.

The case of Portugal

The project aims to
create open
educational digital
resources and tools. Its
objective is to provide
curricular resources
based on the use of
STEM skills, and to
familiarize students
with the new
technologies and
devices of
microcontrollers.

Ln2

The project
aims to attract
the interest of

students in

science,
mathematics
and engineering.

For several years, the Portuguese government and education policy leaders have been working

on strengthening science, technology, engineering, and mathematics (STEM) education. In

order to popularize STEM amongst the younger population and foster STEM at all levels of

education, Portugal decided to work on two important aspects:

1) the development of effective and attractive STEM curricula and teaching methods, and

2) improved teacher education and professional STEM development. In doing so,

Portugal has set up national, regional or local centres to improve the quality of STEM

teaching, and in particular, to increase science and technology’s popularity and

interest, which has also been fostered through specific campaigns and competitions.

In this context, Portugal has implemented a series of national action plans, as well as

curriculum reforms and other initiatives, in order to achieve successful results. Some of them

were highlighted by the Desk Research of INOVA+, as presented below:

The National
Action Plan for
Mathematics

12

The National STEM Curricular
Action Plan Competitions Reform
for Science

Technological

Plan
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The Mathematics  This action Olympiad STEM A curricular The
Plan (Teams for = plan promotes competitions, plan reform Technological
success) is an experimental encompassing has been Plan was
action plan which science the National performed approved in 2005
fosters systemic  teaching in the Physics forissuing by the Portuguese
development of elementary Olympiad and specific Council of
school projects school in National guidelines for Ministers to
with the purpose several Chemistry using ICT upgrade the
of improving phases of Olympiad, are throughout economic and
students’ problem- annual the school scientific system
knowledge of solving. competitions for  curriculum in Portugal by
mathematics secondary for STEM stimulating
(from 5th to 9th school students. = teaching and science-based
grade). learning for activities.
each subject.

Moreover, INOVA+ reported the following good practices that were set in place, in line with the
In.CoDe 2030

above-mentioned national plans.
Ciéncia Viva The The Robotics Census Viva
Champimovel  Open Festival
Project

13



Ciéncia Viva
focuses on the
promotion of
scientific
culture in
schools and
with the general
public.

The
Champimoével is
a 3-
dimensional,
interactive and
transportable
simulator. It
was introduced
as a part of the
STEM
objectives in the
educational
curriculum in
2008 to
Portuguese
youngsters
aged between 9
and 14 years
old.

The case of Greece

The festival is
an initiative
which involves
several
activities and
competitions
with robotics
(Robocop
Dance
competition,
cooperation
with companies
on projects)
according to the
age of the
pupils involved.

Census Vivais
a new didactics
approach to
teaching
statistics in
schools. The
project is based
onusing a
methodology of
analysing data
which consists
of using real
data concerning
the population
and other
statistically
measurable
issues in
Portugal

Ln2

In.CoDe intends
to educate the
younger strata
of the
population by
stimulating and
strengthening
them in the
fields of digital
literacy and
digital skills in
all teaching and
lifelong learning
cycles.

The Greek school system adopts practices and methods that are launched by initiatives in

STEAM education on a local level. The feasibility and sustainability of these actions might

differentiate from one region to another, since the variables of technical equipment or school

infrastructure might play a vital role in implementing STEAM activities on the ground. Given

that, demographical data should be also taken into account when examining the application

methods adopted by schools which are located in the Greek periphery in comparison to those

that are operating in larger cities. The variable of school location is important when viewed

from the perspective of ‘smart cities’ that can combine technological innovation with practice

not just in the school environment, but also outside from it.

Below, there are some initiatives reported by FOUR ELEMENTS' Desk Research:

14



The Hellenic
Education Society
of STEM (E 3
STEM)
E3STEMisa
community of
University
Professors, School
educators and
School Advisors
who share a
common vision for
the role of STEM
epistemology in
promoting
education. It aims
to promote
computing,
computational
science and
computational
thinking, and to
advance
understanding of
the STEM
methodology
alongside with
contemporary
learning theories.

‘Code It Like a
Girl’

Itis a small
company that aims
to equip young
women in Greece
with programming
and basic
technological
skills. It intends to
focus on
empowering
women and
strengthening their
confidence, so that
more try
informational
technology and
other related
sciences during
their higher
education.

STEAM Greece

It is a non-for-profit
Organization which
specifies in
innovative
educational
programs of
STEAM and of
Robotics.
Apart from
promoting STEAM
courses to all
educational levels
via the organization
of school visits,
STEAM Greece
arranges special
workshops in its
premises with
Parents’
Associations and
trainers of

interested schools.
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MATAORA

MATAORA is a non-for-
profit laboratory and it
aims to educate and
inspire young girls who
will in the end be
equipped with the skills
of programming. The
existing gap between
different genders in the
domain of technology
and computing is
addressed via the
realization of various
activities prepared for
girls of 11 to 15 years
old. One of its actions
‘Codegirls’ and
‘November Digital:
Coding workshop for
girls’ is indicative of its
commitment to provide
free access and equal
participation for every
person, regardless social,
gender, or age-based
criteria.

The case of Cyprus

The Ministry of Education in Cyprus shares actions to implement STEM practices at

elementary Education from the school year 2019-2020, and at secondary Education from
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2020-2021, after reviewing the results of the EU report on Education.™ This decision was taken
after the placement of the former Commissioner for Education, Culture, Multilingualism and
Youth Androula Vassiliou'®, who mentioned that Cypriot Education is lagging in areas related

to innovation and STEM.

For this purpose, the Ministry of Education and Culture proposed the pilot application of the
Program STEM (Science, Technology, Engineering, and Mathematics) in primary Education for
the modernization and the enrichment of the school programmes. In particular, this Porgram
will authenticate learning opportunities for students to help them acquire key skills for the
citizen and professional of the 21st century, such as creativity, problem solving,
communication, and the ability to design and analyse. Teaching duties in STEM will be
undertaken by permanent teachers with postgraduate qualifications and/or experience in the
teaching of STEM field disciplines. The schools have been selected based on specific criteria,
such as geographical location, logistic infrastructure, student population and the operation or

absence of afternoon courses within the institution optional full-day school.

Apart from the reforms in the educational curriculum of schools in Cyprus, CARDET has

mentioned the following projects that promote STEAM activities on a local level:

Girls into Global Stem “STEAME: Guidelines for “The Steamers 2019”
(GIGS) Developing and
Implementing STEAME
Schools”

4 European commission report. Country analysis. Education and Training 2019, accessed February 20,
2020, https://ec.europa.eu/education/resources-and-tools/document-library/education-and-training-
monitor-2019-cyprus-report_en

S European Commission, The Commissioners, 2014 accessed March 13, 2020,
https://ec.europa.eu/archives/commission_2010-2014/vassiliou/index_en.htm
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The “Girls into Global
STEM” (GIGS) project aims
to increase the employment
potential of all young
Europeans, but especially
girls, by improving their
interest and engagement in
STEM subjects through
linking these to a wider
awareness of global issues.

The project intends to
develop a prototype school
structure design with
suggested dynamic
curriculum, activities,
learning and creativity
plans and methods,
developing also a training
course for training
teachers on how they can
work effectively and
productively under a
STEAME school.
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The STEAMers program
operates along with the
international S.T.E.A.M
Centres standards. The
youth organization within
the framework of the "the
STEAM" program and
following international
STEAM standards (Stem &
Arts) offers various
thematic workshops, of
different level, for children
and young people aged 6-

35 years. The workshops
are conducted in the
designed areas of the
Cyprus Youth Organization
in Nicosia, Limassol and
Paphos.

The case of Turkey

Turkey does not have a direct STEM action plan drafted by the Ministry of National Education,
but some strategical goals were defined in the 2015-2019 Strategic Plan to strengthen STEM
education. The lack of physical and technical infrastructure in the implementation process,
the lack of knowledge of teachers to use these tools, as well as the problems in the
implementation of the engineering component in schools were noted. However, in 2018, the
plan “Science and entrepreneurship for engineering Applications” was introduced as a revision
mechanism for the science curriculum in the 5", the 6™, the 7" and the 8" grade and designed

a tool by taking into account criteria of material use, time, and costs.'®

These criteria in order to be implemented in Turkish schools, it is essential to get the support
of experts working in the field of STEAM and to adapt the curriculum of Science and
Mathematics in primary and secondary schools. On the other hand, national exams should be

updated. Students' inquiry, researching, developing products and inventing skills must be

6 Milli Egitim Bakanh@i (2017). Fen Bilimleri dersi 6gretim programi, accessed January 6, 2020,

https://bilimakademisi.org/wp-content/uploads/2017/02/Fen-Bilimleri.pdf
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assessed and evaluated. Science labs in school should be modernized according to STEM

education and essential resources should be provided to them.’

According to DOGA School’s research, there are several programmes, initiatives, and thematic

workshops that contribute to the adaptation of STEM and STEAM educational methods to the

Turkish culture. Here are some:

Turkish STEM Harezmi FATIH Project STEM & BAUSTEM
Alliance Education Makers Program
Model Fest/Expo
Itis an It adopts and The FATIH It is organized It is the main
independent interdisciplinary (Action to every yearin a professional
network which  approach as an Enhance collaborative development
promotes public educational Opportunities effort among program for
engagement model where and Improve universities, STEM
with STEM. It different Technology) schools, local education in
brings STEM disciplines are = projectaimsto  authoritiesand  Turkey anditis
practitioners, equally educate industry to hosted by
researchers and  reinterpreted. individuals with ~ promote public Bahgesehir
policymakers Robotic and 215t Century engagement University."
together with game design, skills and to with Science, The program
the wider public innovative create a Technology, covers teacher
to enhance the learning production and = Engineering and training for
quality of STEM methods are innovation- Mathematics STEM
education and promoted based society. (STEM)."® education.
broaden together with
participationin  social sciences.
STEM.

C. The role of teachers and parents; the innovation

aspects and the supportive character

7 Milli  Egitim Bakanlhi@i (2016). STEM Egitimi Raporu, accessed December 12, 2019,
http://yegitek.meb.gov.tr/STEM_Egitimi_Raporu.pdf

8 STEM& Makers Fest/ Expo accessed March 22, 2020, https://stemandmakers.org/

1 Milli Egitim Bakanligi (2016). STEM Egitimi Raporu, accessed December 15, 2019,

http://yegitek.meb.gov.tr/STEM_Egitimi_Raporu.pdf
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The data reported by IN2STEAM partners has revealed that STEM is not yet fully integrated
into each country’s education system. More specifically, partners presented during their Desk
Research some initiatives taken at local levels, which have proven that greater transparency

will help teachers and their schools to drive internal improvement.

The successful adoption of new learning styles has to be also encouraged by the family of
each student. Despite the accession of new study material at school by the teachers, students
undergo a new experience of accommodating their skills to new class environments. This
might have some psychological effect to each child’s attitude towards school, which has to be

treated by parents in a way that is productive and keeps motivation at high levels.

Having said that, this chapter is devoted to the examination of the supportive character that
parents dispose in their relationships with their children. Furthermore, the analysis is
structured upon the interdependence that exists between teachers and parents in students’
perception of new courses and STEAM practices. What do these two actors have in common?
How can they influence each other and achieve a common goal towards the successful

establishment of innovative curricula at schools?

The role of teachers

Although some schools tend to upgrade their curricula to STEM standards, schools have
limited ability to express their preferences for a specific candidate and teachers for a school
profile?®. This may result in a mismatch between the needs of schools and teachers’ interests
and skills. This constrained-choice teacher assignment policy creates conditions in which
some teachers are dissatisfied with the school in which they work, and this appears to

disproportionately affect low-income and low-achieving students.

In addition to the general mismatches between school needs and teacher interest, the
temporary-contract teacher placement process results in frequent movement of teachers
across schools and the delayed placement of teachers in schools. This phenomenon might
lead to instability in the teaching force in schools, especially in high-needs areas, and possibly

creates an insider-outsider staffing structure.

20 |iebowitz, D., et al. (2018). OECD Reviews of School Resources: Portugal 2018, OECD Reviews of
School Resources, OECD Publishing, Paris, accessed April 30, 2020,
https://www.oecd.org/portugal/oecd-reviews-of-school-resources-portugal-2018-9789264308411-
en.htm
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The role of parents

In Italy at both high-school and University level is significant for students to get inspiration
from their parents’ example and family support is fundamental in the choice of their future
path. Indeed, having a parent with a STEM degree has a strong positive effect on the probability
that the student pursues a STEM field degree at both High School and University?'. Female
and male students are similarly affected by the education of each parent at University;
mothers’ advice matters more for high school than for University choices, while the opposite

is true for fathers.??

In Cyprus, it is suggested that more questionnaires would help identify parents who support
their children into STEAM education and recognize the qualifications of being a teacher in
STEM. However, since STEM education is a new entry into the educational system in Cyprus,

there is not specific data at this moment.

A common phenomenon is also met in Poland, where no relevant research has been carried
out on the parental attitudes to the STEAM concept. Nevertheless, studies such as the ‘Polish
School in the Age of Digitalization’, which is conducted by the Faculty of Pedagogy at the
University of Warsaw, reveals that parents are sympathetic to the use of digital technologies
at school, although they consider it rather as a complement to traditional lessons. Apart from
the advantages, parents also notice the possible dangers of using technology in class. They
include, among others, health risks, potential access to inappropriate content, and possible

addiction.?

21 Chise Diana, Fort Margherita, Monfardini Chiara, Scientifico! like Dad On the Intergenerational
Transmission of STEM Education in Italy, 2018, pp. 3-8, accessed March, 14, 2020
https://www.aiel.it/cms/cms-files/submission/all20180910095315.pdf

22 Chise, Fort, Monfardini, pp. 3-8

2 Prof. Marlena Plebanska et al, Polska Szkota w Dobie Cyfryzacji. Diagnoza 2017, (Wydziat
Pedagogiczny Uniwersytetu Warszawskiego & PCG Edukacja: Warszawa, 2017), accessed May 20,
2020, https://kometa.edu.pl/pobierz/4,plebanska-orbitowska
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The conditions under which teachers and parents interact can be, finally, viewed in
combination with the information provided via the above chart. According to the European
Institute for Gender Equality, the employment impact of closing gender gaps in STEM
Education is increasing sharply during the decade of 2020 to 2030. While the red line shows
rapid progress, the green line shows low progress. Here, one can see that STE(A)M education
has a substantial impact on national employment prospects for girls. On the one hand, the
nature of skills that children acquire at all levels of Education (primary, secondary, or tertiary)
can determine their professional career in each STEM field. On the other hand, the employment

rate for girls remains, in most cases, far below from that of boys.

If only schools achieve to close gender gaps in STEM education, teachers would be able to
have a positive impact on girls’ career prospects, and eventually on the employment
rates. According to the European Institute for Gender Equality, total EU employment would rise
by 850,000 to 1,200,000 by 2050. The creation of these jobs is forecasted given the fact that
employment rates will rise only after more women who study at STEM fields complete their

studies and graduate from the tertiary education.

2 European Institute for Gender Equality EIGE, ‘How gender equality in STEM education leads to
economic growth’, accessed May 22, 2020, https://eige.europa.eu/gender-mainstreaming/policy-
areas/economic-and-financial-affairs/economic-benefits-gender-equality/stem
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D. Girls participation (in STEAM courses)

The career expectations of the students reflect strong gender stereotypes. In this section, we
are going to examine some of the main figures representing female students in favour of
STEAM courses in each country. The aim here is to compare how study preferences differ per

country and per gender.

That being said, the results of research conducted in Poland show that 42% of girls want to
work in the field of science in the future. Unfortunately, another indicator shows that only 20%
of them say that they are able to match men in this area. On the other hand, about one in four
boys in Italy expects to work as an engineer or a science professional, while only one in eight
girls expects to work in the same industry. Besides, only 7% of boys and almost no girls expect

to work in ICT-related professions.?®

The situation is almost the same in Turkey where the Global Gender Gap Report 2020 ranking
reveals that the country ranked 130" in women's economic participation and opportunity,135™
in Labour force participation, 106™ in wage equality for similar work, 111™ in professional and
technical workers, 101t in literacy rate, 118" in enrolment in primary education. The
participation rate of women in STEM studies and initiatives was 37.8% (Global Gender Gap
Report 2020). Although there is not a specific formal curriculum or program for the education
of girls in STEM in Turkey, there are many initiatives to encourage girls to study and work in
STEM. The Istanbul Technical University, for instance, founded the Women Research and
Application Center in Science, Engineering and Technology (BMT-KAUM) and ran two
workshops under the title ‘How Can We Empower Women with ITU in STEM

Entrepreneurship?’.

Greece, on the other hand, retains a remarkable percentage of 36% for women that are
occupied in the industry of Engineering and Science, as the graph below presents. If we take
a look at the rate of women in science on the EU level overall, five EU Member States hold the
majority of scientists and engineers for women, in Lithuania (57% female), in Bulgaria and in
Latvia (both 53%), in Portugal (51%) and in Denmark (just over 50%). Greek records are quite

encouraging in these terms by surpassing the number of female scientists and engineers that

25Bokova, |.G., Cracking the code: girls' and women's education in science, technology, engineering and
mathematics (STEM) UNESCO, 2017, pp.36-37, accessed March, 14, 2020
https://unesdoc.unesco.org/ark:/48223/pf0000253479
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are represented in Hungary and in Luxembourg (with both 25%), in Finland (with 29%), and in

Germany (with 33%).
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2 Eurostat, 2019. ‘Women in science and technology’, Eurostat, accessed May 15, 2020.

https://ec.europa.eu/eurostat/web/products-eurostat-news/-/EDN-20190211-1
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Chapter 2: Primary Research results

In this chapter, the research the research made by IN2STEAM partners focuses upon the
qualitative methodology that every partner adopted within each national context in Italy,
Greece, Poland, Portugal, Cyprus, and in Turkey. The criteria that the partnership used to select
responses from the target groups were communicated via the Research Protocol (I01/A1)
that was prepared by FOUR ELEMENTS, with the cooperation from all partners, and included

the following:

» interview questions and focus group questions for the qualitative research, consisting
of a mix of open and closed questions, different for each target group
» the guidelines on quantities to reach by the research and

> the quality of intended outcomes and findings.

FOUR ELEMENTS, while leading the development of the Research Protocol document, asked
partners to contribute to the development of the guidelines and took into consideration
relevant indicators in line with local or national contexts. In other words, FOUR ELEMENTS sent
to the partners draft versions of the Research Protocol and ensured that the final guidelines

had been adapted in accordance with all partners’ feedback.

More specifically, the analysis of each national research was structured according to the

following sections:

A Research framework of A2 - Desk-based research on value of STE(A)M education
in increasing the motivation and participation of girls in STEM fields of study
Writing style

Introduction to A3 - Recruitment of target groups and primary research

o

Overview of the Focus Group (participants/facilitator/environment/analysis and
reporting)

Methodology for the Implementation

Thematic Analysis of Focus Groups and Interviews

Focus Group Meeting — Report Template

T o mm

Annex | — List of participants

l. Annex Il — Consent Form
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Overall, both the Focus Groups and the interviews were organized during the international
health crisis period, and according to the measures taken against the spread of COVID-19.
Only two (2) partners had the opportunity to conduct the primary research in face-to-face
environment, while the remaining four (4) partners worked under the quarantine restrictions
and implemented online meeting rooms.

However, this did not impact the application of the qualitative methodology, which intended to
offer better insights from STEAM professionals and parents. Indeed, semi-structured
interviews were conducted with 25 persons in each country from the following target groups,

as the project proposal indicated:

primary school teachers
female professionals in STEM fields

Art and design practitioners

YV V V V

parents of primary school children

These surveys were used in a way that participants from all target groups were represented in
each country. The Focus Groups lasted approximately 1 hour each, with some deviations in
the quantity. The maximum number of Focus Groups per country was two, while the minimum
was one. It is important to highlight that the initial Research Protocol that was suggested by
FORU ELEMENTS contained the organization of three Focus Groups per country. This
suggestion had to be modified and adjusted to the conditions imposed by the COVID-19.

All answers collected from the primary research were recorded either in Google forms or via
the Admin Platform. The participants could give their consent orally during the Focus Group
meetings. Some partners, namely CESIE, INOVA+, DANMAR COMPUTERS, and DOGA School,
chose to develop the online questionnaires in their national language, while some others
(CARDET and FOUR ELEMENTS) used English as the official language of their research.

Finally, the visual material collected by the partners and presented in Annex Il of this document
serve as a proof of the fact that some interviewees preferred not to switch on their camera.

As a result, not all photos and screenshots provided by the six partners include the faces of

the primary-research participants of this project.

A. Methodology
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IN2STEAM partners conducted a research involving participants from all target groups and
initiated small debates by offering some insights of the Desk Research that was already
conducted at the national level. Bearing in mind that, for the successful conduct of 101- Report
on the Value of STE(A)M in Girls’ Education during the quarantine period, two main variables
determined the outcome of the primary research: place and time. Herewith this chapter, the
means with which partners collected their participants, as well as the organization of the

meeting places by partners’ representatives are going to be analyzed.

Recruitment of participants

The process of inviting the target groups was made mainly online by all partners, except for
DOGA School and DANMAR COMPUTERS, which executed the primary research before the
outburst of COVID-19. In all cases, the partners informed the participants about the purpose
of the project and its core goal beforehand via e-mails. Furthermore, a short agenda was sent
attached to the invitation e-mail. The majority of the participants gave their consent for
recording the discussions of the Focus Group orally to the partners. However, DOGA School
prepared copies for the consent forms and distributed them on the exact day of the Focus
Group, while INOVA+ included a question of permission in the links of the online

questionnaires.

FOUR ELEMENTS, CESIE, and DOGA School organized in total two Focus Group meetings. On
the other hand, CARDET, INOVA+, and DANMAR COMPUTERS conducted one Focus Group.
Each partner gathered 25 participants who offered on a separate basis some qualitative

sources of information on innovative teaching methods in STEAM.

Structure of the meeting

A structured focus group discussion was conducted because the meeting questions had been
prepared in advance. During the analysis, partners have contacted the target groups and
collected crucial inputs from a cohort of female Female STEM professionals’, STEM educators
and Art and design practitioners in each partner country with insight into their past
experiences. The learning pathways to succeed in their professions was the key that will finally

bring an important added value to the project.
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Name and short profile of the Facilitators

Name

Evangelia Polytarchi

1) Irene Pizzo

2) Emna Miled

Joanna Wanielista

1) Maria Macedo

2) Maria Rodrigues

Organization

Four Elements

CESIE

DANMAR COMPUTERS

INOVA+
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Professional Status /

Field of Expertise

Historian, KU Leuven

graduate

MA in European Studies,
Transnational and Global
Perspectives
1)Project manager and
School Unit coordinator
at CESIE;
2)Project manager at
CESIE
Graduate of the Faculty
of Mathematics and
Master of Finance and
Accounting with project

management experience

1)BA graduate in
Languages and
International Relations,
Minor in European
Studies, University of
Porto and Maastricht

Universiteit



Dr. Panagiotis Kosmas
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2)MA graduate in
Psychology (Catholic
University of Porto)

BA in Greek Literature
and Languages

(University of Athens)

M.Ed. in Educational
Sciences (University of

Rome lll)

CARDET PhD in Educational
Technology (Cyprus
University of
Technology).
Area of expertise:
Teaching methodologies,
online learning, the
integration of
Technology in the

classroom
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1) Dr. Zuhal Yilmaz

Dogan

2) Ramazan Sezer

B. Profile of Participants

DOGA School
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1)Project Coordinator of
DOGA Schools &
Curriculum and

Instructional Designer

2)The Head of the
Primary School
Education of DOGA
Schools, PhD Candidate
in Primary School

Education

The research that was carried out by 6 organizations in 6 different EU countries (ltaly, Poland,

Portugal, Greece, Cyprus and Turkey) supported equally the transfer of knowledge and the

application to school learning environments in different educational systems outside the

national borders by adding extra value to the project itself. The profile of the total participants

from all partners can be summarized in the following table:

Number of
participants
Parents

Teachers

Female

STEM professionals

Art Designers

12

30

1t Focus Group

2"4 Focus Group

11

12

29

Interview Sessions

22

49

12
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Total 58 31 91

INTERVIEWEES

M Parents MTeachers mfemale STEM professionals M Art designers

Teachers
54%

Parents
24%

C. Summary of Comments and Findings

Focus Groups

For the purpose of the Focus Group, participants from all subgroups (primary school teachers,
Female STEM professionals, Art and Design practitioners, and parents of primary school
children) had to respond to ten common questions. Before starting narrowing our focus to one

particular subgroup, it is important to see how the different target groups reacted to same

topics of inquiry.
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According to the 15t question ‘Having read the findings of the Desk Research, what is your first
reaction regarding the structure and methodology used?’, participants expressed their content
with the presentations made by the partner representatives. They also said that they had the

chance to be informed about the policies regarding STEAM Education in their national schools.

Regarding some other questions, such as ‘Did the courses in your school correspond to what
you really expected to learn as child?’ and ‘During the first days in class, were you oriented
enough about the school, its courses and any other particular details?’, the nature of the
responses offers the same kind of conclusions as previously. Indeed, the Focus Group
participants appeared to expect more innovative approaches to STEAM Education in the future

and in present, rather than to be able to share their own experiences in choosing courses.

As the discussion was unfolding, Focus Group participants were asked whether they received
any kind of introductory classes/seminars before choosing their courses, and talked about if
STEM teachers need some kind of support in order to be efficient. The results of this

discussion were the following:

Italy:
. C . 'The majority of the
yprus: teachers affirmed

‘There was some that they have not
training on some received any
. Poland: topics that each introductory
'Mainly teachers professional chose seminars before
claimed that they individually' they start teaching
‘ were oriented in schools'
Turkey: enough about the

"Teachers had to school.'
take orientations
which were about

® classroom
Greece management,
and using online tools,

evaluation and

Portugal: assessment.’
'Attendees
have received
introductory

classes/semin
ars, but only
in the Higher
Education/Uni
versities'
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In addition, one question that was particularly important for the participants of this primary
research was related to sharing the interest that the partner organizations have in order to
become engaged in the research for STEM Education of girls. Here, the participants of the
Focus Group in some partner countries acknowledged that the problematic position of women
in these STEM-related fields applies to many different dimensions (beyond education) - like
family, work-life, social contexts. In Turkey, participants also mentioned that thanks to the
European partnerships, many solutions can be produced for many problems with the

contribution of the partners.

Interviews

The examination of the interview sessions will combine answers from each target group within
all 6 national contexts. Given that, the four target groups including primary school teachers,
Female STEM professionals, art designers and practitioners, and parents of primary school

children, will be viewed separately in this subchapter.

Starting our analysis with the target group of primary school teachers, it is important to
highlight what type of courses motivated them to follow this career when they were younger.
The majority of teachers in all partner countries reported that they wanted to become more
flexible and open-minded than the teachers they had for themselves when they were younger.
It is not therefore only a matter of transmitting knowledge to children, but also a personal goal

of breaking down old stereotypes of teacher models.

As the analysis continues, it is seen that Female STEM professionals and art practitioners
provided some methodologies they use in order to make STEAM more attracting to girls in
their region. Among others, they suggested the use of storytelling and 3D / Fablab instruments,
and a sensorial approach covering the 5 different senses of human body (like the VAKOG
teaching and sensory based learning). They also emphasized the need to present real cases
and initiatives already developed by women, in order to inspire girls to explore the use of tools
and devices. Indeed, this target group described some methods that could help girls become
familiar with IT applications and visual graphics to explore the material in a more sensorial

way.

Finally, the target group of parents of primary school children offered some insights from their
internal discussions with their children and revealed that their kids mainly talk about daily

problems related to mathematics and various technological tools. Although the majority of
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parents in 5 partner countries admitted that they encouraged their daughter to use all kinds of

tools even at home, some parents in Portugal reported that kids for the moment should explore

all areas of study and not be encouraged in one particular course. However, parents from all 6

partner countries would like to see teachers having access to more digital tools at class and

being able to develop their skills by using them. In this way, parents said, STEAM courses can

become more attractive in primary schools.

D. Recommendations

In the following table, partners were asked to evaluate some Educational policy ideas which

arose during the focus groups and the interview sessions. In particular, partners applied three

(3) kind of codes, each one for a different purpose:

1)
2)

Code for the respondent’s category

Code for the implications of the answer to the improvement of STE(A)M Education

Code for the suggestion of ideas to implement in STE(A)M Education

Each code provided a list of 2 to 3 possible answers, which could determine the nature and

the impact of the policy to the wider social context.

Focus Group Session

Question no.4
How, in your
opinion, could
teachers
become more
persuasive
during their
work? (How
can they
transmit
passion for
STEMs to the
girls?)

CODE for

the respondent’s
category:
1. primary school
teachers
2. female
professionals
and design
practitioners in
STE(A)M areas
3. parents of
primary school

students

CODE for

the implications
of the answer to

the improvement
of STE(A)M
Education:

a. high

b. medium

c. low

CODE for

the suggestion of ideas to
implement in the future of
STE(A)M Education:
i.  innovative
ii.  already existing:
v" successful
v"unsuccessfu
I

QUOTATION for

the actual answer
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CODE no.2

CODE a

CODE ii, successful

Involving students with
concrete examples
from the daily life,
stimulating their
creativity in facing and
solving problems
(computational
thinking), gratifying
them when they find

the solutions.

CODE no.2

CODE a

CODE i

‘Using better
equipment, better
training and  more
events for the kids to
participate in order to
stimulate their interest
and "competitiveness

instincts”

CODE no.2

CODE a

CODE i

The Program

should be supported
with teacher
trainings and
principals give at
least 2 more teacher
for assisting the
leading teacher for
help a science,
ecology and
classroom teacher
should be given to
me so that full work
can be done in all
aspects of the

project.

Question no.6
What kind of
support do you

think that

CODE no.1

CODEDb

CODE ii, successful

First of all, we need to
set teachers from the
stress of  covering

particular educational
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STEM units. Teachers need
teachers need instead more
in order to be equipment, and
efficient? presentation of STEM

programs that could
motivate more the

students.

CODE no.1 CODEc CODE i Some teachers did not
have the opportunity to
acquire the necessary
knowledge of STEM
teaching methods,
during their own studies
at the University. So, |
would suggest that
teachers attend some
seminars on STEM
teaching methods,
together with some
introduction on
practical lessons of

tools in class.

CODE no. 3 CODE a CODE ii, successful 1. The material to be
able to perform simple
experiments to
stimulate students’
interest. 2. Advising
support on this subject
by experts. 3.
Audio/video  material

related to the subject.

Question no. 7 CODE no. 3 CODE a CODE ii, successful 1. They could show in
How, in your practice the
opinion, could applications of their
teachers subject. 2. They could
become more give  examples  of
persuasive applications of their
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during their subject in everyday life.
work? 3. Stimulate as many
senses of students as
possible: optical,
acoustical etc In this
view, they could use

arts

CODE no.2 CODEc CODE ii, unsuccessful Teachers should be
educated on STEM
methods, in order to
persuade students to

be inspired by them.

CODE no. 3 CODE a CODE ii, successful The educational
process of STEM
courses should have
more publicity, and
especially the results of
STEM Education should
be presented to the
wider  public  (e.g.
parents) in order for
everyone to appreciate
the benefits of this

process.

CODE no. 1 CODEDb CODE ii, successful Students should
collaborate more, and
work together under
STEM programs. This
project  should be
presented to more
parents, so that they
can support teachers
and believe in the value
of STEM.

CODE no. 3 CODEc CODE ii, successful Teachers should be
more flexible towards
changes  that are
developed by STEM
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educators. Teachers
should learn new skills
on STEM.

CODE no.1 CODE a CODE i Successes, materials
and challenges must be
communicated

amongst the people
involved in the project’s
phases. Communities
of Practice are a good

solution to this.

CODE no.3 CODE a CODE i The introduction of
additional classes, e.g.
robotics, building
models from LEGO
blocks helps students
understand certain
issues, develops them

and motivates them to

take STEM education.
Question no.8 CODE no.2 CODE b. CODE ii successful Teach based on
How, in your arguments that the
opinion, could student sees daily.

teachers
become more
persuasive

during their

work?

Analysis of the Recommendations

Following the structure used for coding the audience of the Focus Group sessions, there were

3 main categories of respondents:

1. primary school teachers
2. female professionals and design practitioners in STE(A)M areas
3. parents of primary school students
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Based on this categorization, we may make some conclusions per group. Starting from the
group of primary school teachers, they seemed to emphasize the practicality of STEAM
courses at school. More specifically, they placed more focus on the educational process, than
the courses themselves, and suggested that students should be more motivated when they

work with each other under a common task.

In parallel, the group of female professionals and design practitioners in STE(A)M areas
proposed active involvement of students into STEAM methods. In particular, they underlined
the need for better equipment, wider training periods and more available events for kids. This
would help students to address real-life scenarios and to develop their critical thinking
capacity. An element that differed their answers to the first group of respondents was related
to the incentives given for competitiveness and problem-solving skills. Indeed, the second
group of respondents reflected upon the idea of allowing students to take on initiatives, rather

than being guided by the Artists’ involvement.

Finally, the third group of respondents focused more upon the development of students’
senses. This means that, parents were in favor of provoking students’ hearing, touching,
watching, tasting, smelling, and moving skills. Parents also supported the use of robotics in
class, and highlighted primarily the need of students to comprehend the nature of each
exercise. Under these circumstances, they believe, it is possible that a child acquires a better
understanding of Arts and Technology as school subjects. Itis interesting to note that, parents,
also mentioned the need for experts to provide instructions on STEAM courses. This fact can
further reveal that not all parents are satisfied with the expertise that primary school teachers

apply in class, and expect some progress to be made.
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Conclusion

One of the main aims of the analysis will enlighten key areas on how gender perspectives
continue to play a key role in girls’ access and participation in STEM and furthermore how the
arts within the STE(A)M learning approach can counteract this and contribute to address such
gender bias and stereotyping in teaching practices within STEM disciplines. Furthermore,
partners will study national educational systems to highlight the gaps in the gender-neutral
approaches in primary schools as well as the collection of best practices in combining science
and art. This strategy will ensure the effective implementation of the training activities of
IN2STEAM so to have a wider and stronger impact for the target groups and ensure lasting

impact of the project outputs.

From the main research activities of |01, 18 female professionals/practitioners working within
STE(A)M from all partner countries have been asked to collaborate alongside the project
implementation to support the project in the future by sharing their inputs and experiences

during the piloting phase of 102 and 103 and for the development of the Charter (104).

Throughout this primary research, participants gained benefits from experience sharing on
teaching and learning methods. Partners, on the other hand, achieved to break down the most
prominent gender-based stereotypes in STEAM education. The reader will, thus, be able to
reflect on some innovative tools that have been presented via this research and on the
scientific resources that have been gathered to help primary school teachers in the process of

motivating more girls into STEAM careers.

Despite the quarantine status that was impeded by the world health crisis, IN2STEAM project
continued its implementation on every national level of the partners involved. By implementing
all the activities envisaged under 101, FOUR ELEMENTS, as the leader of 101, has guaranteed
a comprehensive analysis for teachers and for young children and school education on:
v' the value of STE(A)M education in increasing the motivation and participation of young
girls in STEM fields of study, and
v'a broader understanding on the professional development needs of teachers in

STE(A)M for the promotion of 21st century skills in primary school children.
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Appendix |

List

of questions used during the conduct of Primary

Research

Questions for Focus Groups

Having read the findings of the Desk Research, what is your first reaction regarding the
structure and methodology used?

Do you think that any important information is missing or is insufficiently presented?
Did the courses in your school correspond to what you really expected to learn as child?
During the first days in class, were you oriented enough about the school, its courses
and any other particular details?

Did you receive any kind of introductory classes/seminars before choosing your

courses?

6. What kind of support do you think that STEM teachers need in order to be efficient?

10.

How, in your opinion, could teachers become more persuasive during their work?

Do you think that the current stimulation offered in primary schools motivate girls
enough to choose STEM courses?

Why do you think the partner organizations of this project are engaged in the research
for STEM Education of girls?

Do you think that you could enrich your knowledge by reading the Desk Research
provided by IN2STEAM partners?

Questions for Interviews

For primary school teachers

1.

How did you decide, when you were younger, to become a primary school teacher?
What were the courses that motivated you to teach?
Do you think that your position reflects your skills with regards to STEM courses, such
as Engineering together with Arts and Mathematics?

Do you find it easy to teach girls about STEM education?

For female professionals and design practitioners in STEM areas
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When was the last time that you were called to teach a practical course in a primary
school? Which particular field was more appealing for girls and which was for boys?
What kind of methodology do you use in order to make STEM more attracting to girls
in your region?

What do you expect from a primary school to provide you with, while you are teaching
in a class of girls?

What would you do to help girls become familiar with using tools and other devices?

For parents of primary school students

1.

Have you ever talked to your daughter about the value of Science, Technology,
Engineering, the Arts and Mathematics? What has the child responded?
Do you believe that the international community could help promote STEM education

in your country?
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Appendix Il

Visual Material of Primary Research

Screenshots of online Focus Groups

1) FOUR ELEMENTS

To eupripaTa €W TWPA “® fourel

* ‘Epguva nov npaypatonotnOnke ek pépoug tng 4 ELEMENTS anédeie ot otnv EAAG

O1 yovel rov padnui g To Yroupyeio Naibeiag Sev Aiagoperuds apyic, bnux
NpwroBdByuag exnalSevons Rpoodépes 1) Suvatdmta Adjgeon f Nepuperes,
EVIEPUNOVTON anoRoTxG afioldynong T cxnamSeuTtixiy xaBopilouv TV EXOUYXPOVIOO

yia mv npdodo mk exnalbevong RpOYpaypdtwy and toug iboug v efomAopod pag oxohur|s

TV RISV TOUE NS TOUS TOUG PaBnTEC AnpOTRIN g f evéc epyactnpiov

Saoxdoug Iyoheiww {wypagurnc

Ta eupripata Ewg Twpa

* Epeuva rou nipaypatonoiOnke ek pépoug tng 4 ELEMENTS anédeiée ot otnv EANGL

OLyovels Twy padreiv g To Ynoupyelo Naibeiag Sev Aladopetikis apxés, onwg
NpwroPadpuag exnaibevong npoodéper T Suvardtna Afpot 1 Nepipépereg,
EVIUEUVOVTL QROKAELOTIXG ABOASYNONC TWV EXNEBEUTIXGV KaBOpIZOuV TOV EXTUYXPOVIOUS

yia v npdodo g exnaibevone [l npoypappdtwy and tous i Tou EEOMMOMOU g OYOMXAC

W RAUBIEY TOUG and Toug TOUS HaBNTES ANpoTKiV Yagng f evéc epyaotnpion

Saokihoug Ixohelwy Twypaduwic,
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2) CESIE

oToMeeting tua
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4) INOVA+

Photos of face-to-face Focus Groups

5) DANMAR COMPUTERS
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6) DOGA SCHOOL
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Partners

ccccccccc

INOVA-T

/1‘ four elements

ﬁ CARDET

iTO

doga

KOoLEJI

Coordinator

Palermo, Italy
WWW.Cesie.org

Rzeszéw, Poland
www.danmar-computers.com.pl

Porto, Portugal
www.inova.business

Athens, Greece
www.4-elements.org

Lykavitou, Egkomi, Cyprus
www.cardet.org

Istanbul, Turkey
www.dogakoleji.k12.tr
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