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1 Background information

1.1 Information about Greece.

Greece is the southernmost of the countries in the Balkan Peninsula. Historically the mountains of Greece
have impeded communication but the access to the sea made easier internal communications. It is bordered
by Albania, North Macedonia, Bulgaria, and Turkey.!

The population of Greece is at 10,423,054, and the largest cities in Greece are Athens and Thessaloniki.? The
official language spoken is Modern Greek. Modern Greek generally referred to by speakers simply
as Greek (EAAnvika, Ellinikd), refers collectively to the dialects of the Greek language spoken in the modern
era, and includes Standard Modern Greek.

1.2 Statistics

Most High Schools operate from 8am to 2pm, but there are also evening schools that operate from 7pm till
10pm for students — mainly adults — who work during daytime. A variety of subjects are taught in Junior High
Schools, including Modern and Ancient Greek Language, Maths, Physics, Chemistry, Geography, History,
Physical Education, Religious Studies, Music and Art, while special emphasis is given to foreign language
learning, as students are taught both English and another European language of their choice (students tend
to choose between French and German). Students take exams in all subjects at the end of each school year.

Students may also pursue vocational training in Vocational High Schools, or, once they are 16, they may enrol
in a Vocational Evening High School and graduate after 4 years of study. In addition, there are Vocational
Training Schools; in these schools, as well as in all Vocational High Schools students attend general education
courses combined with workplace courses. At the final stage of their studies, a student may work as an
apprentice and gain valuable work experience.

High Schools offer a combination of General Education courses and Advanced Placement courses. Students
who wish to pursue studies in Higher Education take Panhellenic exams in a specific number of Advanced
Placement courses which fall into one of the following categories: Humanities, Science, Technology. This is
considered to be a tough and highly competitive exam process that students go through in order to ensure
education at a higher level 3

The school laboratory of natural sciences (SEFE)covers the needs of natural sciences laboratory
teaching. The implementation of lab activities is an integral part of teaching natural sciences subjects.
Students work in groups on a specific subject, developing their creativity in a spirit of cooperation. At the
same time, they have at their disposal up-to-date instruments. The latter help them discover the

1 https://www.britannica.com/place/Greece/Local-government#ref26469
2 https://www.worldometers.info/demographics/greece-demographics/#pop
3 https://www.fulbright.gr/en/study-in-greece/the-greek-educational-system
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environment and the laws that govern it. In order to offer extra support to lab teaching of natural sciences
(Physics, Chemistry, Biology, Geology-Geography), laboratory centres of natural sciences
(EKFE) operate. There can be one or more depending on the number of school units at each education
directorate. Parallel to SEFE, all school units are equipped with a school laboratory for information
technology and computer applications. Its function is to teach computer science and computer applications
as defined by the curricula and the greater educational goals.

The lab operates complementary to the educational process. It offers a modern and interactive way of
learning and training through the teaching of subject fields via:

The use of certified educational software

Pedagogical use of the Internet

The support of project-based learning in the framework of the school’s activities

The European cooperation actions

The broadening of purely teaching activities (enhanced teaching, additional teaching support).*

vk W e

e The teaching profession is highly attractive but opportunities and incentives to improve
professionalism are lacking.

e Education expenditure is lower than in most EU countries and largely spent on salaries.

e Early school leaving has been further reduced, particularly in rural areas.

e Finding employment after education remains difficult, including for highly qualified people.

e Measures to tackle the brain drain of tertiary graduates are being implemented but

e internationalisation of Greek universities is underdeveloped.®

2 Integration of STE(A)M in schools

2.1 Good practices and ongoing national and international projects, resources,
initiatives related to STE(A)M

What is relatively new regarding STEAM is the part of the Arts being embedded with Science, Technology,
Engineering and Mathematics (STEM) and brings the STEM together with Arts (STEAM). Therefore, this
addition is introducing students and educators a more holistic approach in the classroom that involves
inquiry, innovation and critical thinking. Teachers in Greece have been trying to motivate the students in
order to think of STEAM education and the connection of STEAM education and Greek ethnicity. STEAM is
developed to integrate STEM scientific subject categories into various relevant disciplines for education.
These constructed programs aim to teach apprentices to think critically and use engineering, technology,

4 https://eacea.ec.europa.eu/national-policies/eurydice/content/teaching-and-learning-general-lower-secondary-

education-16_en

5 https://ec.europa.eu/education/resources-and-tools/document-library/education-and-training-monitor-2019-
reece-report_en
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natural sciences in virtual designs or creative approaches to real-world problems while building on them
mathematics and science base. Thus, STEAM programs add Art to STEM curriculum by depicting on design
principles and enheartening and invigorating creative solutions.

In other words, it introduces students and educators to a holistic approach in classroom. STEAM removes
limitations and replaces them with wonder, critique, inquiry, and innovation. Considering the importance of
helping pupils understand that STEAM education is connected to everyday life, teachers in Greece need to
motivate the students in order to think of the interdisciplinarity of STEAM education and more specifically,
the connection that may exist between STEAM education and the Greek culture. In other words, 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 critical areas
together with arts concepts and practices, design principles, and standards in such a way to provide the
whole floor of learning at their disposal®.

“STEM or STEAM alone miss several key components that lead to the feasible holistic approach, that many
employers, educators, and parents have voiced as critical for our children to thrive in the present and rapidly
approaching future. STEM integrated with arts and culture could offer such miss and develop to an
educational approach to learning that uses of Science, Technology, Engineering, Mathematics in Arts and
Culture as access points for guiding student inquiry, intercultural dialogue, critical thinking, understanding,
realization of a common language; that of STEM. The end results are students who take thoughtful risks,
engage in experiential learning, persist in problem-solving, embrace collaboration, and work through the
creative process, all targeted to an interesting other half; the humanities [...] for example Using proper tools
from STEM applied to Arts & Culture could refer to some interesting topics, here we mention some: a)
teaching astronomy from astronomical significant monuments, and artefacts, deciphering and simulating

myths related to cultural heritage measurements”’

In this chapter some of the stakeholders that are involved in STEAM education in Greece are presented. What
the chapter focuses on is the initiatives taken in Greece, the best practices, and the sustainability of their
actions.

2.2 National level

1. The Hellenic Education Society of STEM®

An example of the national level initiatives regarding the national level is the Hellenic Education Society of
STEM.

6 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’, DOI:
10.5281/zenodo.1214567

7 ibid

8 http://e3stem.edu.gr/wordpress/?page id=48&lang=en
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Target group: students, parents, teachers

Aims: The aims and objectives of the E 3 STEM are to: provide best teaching and learning practices and
concepts for the operative delivery of STEM in Education didactics models; provide applied teaching
projects/didactic scenario and curriculum activities; provide material towards the clarification of the
concepts “STEM in Education” and “STEM epistemology”; promote the implementation of “engineering
pedagogy” in Education integrated in STEM Education; provide guidance through the support of STEM
based laboratories; provide innovative ideas for implementation of “STEM in education” in curriculum
models; create and sustain a national professional association representing the educators in STEM in Greece;
preserve and deliver a representative national opinion for member associations; provide a common forum
for educators in STEM education at National and International level; cooperate with other organizations and
stakeholders at local, national and international levels; facilitate and provide strategies for the dissemination
STEM epistemology and practices for the teaching and learning process at local, national and international
level.; provide support for member associations; organize and conduct workshops,
conferences and seminars; be involved in National, European and International projects; publish publications
with an International focus; increase community awareness of STEM epistemology; provide a repository with
“STEM in Education” learning design activities

Resource and activity: Membership provides access to material, training, advice and support. (E3STEM), can
support and represent those in the foundation years of their career as teachers and it runs by providing
seminars and workshops to students and schools.

Teaching strategies: The Hellenic Education Society of STEM engages in the development of STEM
applications and epistemology with practices linked to the Inquiry Based teaching and learning
approaches. It aims to promote the STEM epistemology, computing, computational science
and computational thinking, and to advance understanding and education of the STEM methodology
alongside with contemporary learning theories and didactic models. It is the only professional body for STEM
education in Greece with the vision to grant chartered status to STEM in Education professionals.

Procedural information: the Hellenic Education Society of STEM was first created back in 2017 and is an
independent, non-profit, registered professional body and its members work for STEM education in primary,
secondary and tertiary education. It is a community of University Professors, School educators and
School Advisors who share a common vision for the role of STEM epistemology in promoting education.

2. The MAthisi STEM Camp at Moraitis School®

Mathisi Initiative is a not-for-profit organization dedicated to introducing innovative and recognized
educational programs in Greece in an open and affordable way. It is supported by foundations and private
donors. For the summer 2019, it collaborated with the MIT Jameel World Education Lab (J-WEL) to establish
an MIT-supported STEM Camp for the first time in Greece (and in Europe) at the Moraitis School in Athens.

° http://www.mathisi.org/indexeng.html
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While we haven't been able to run and expand our scheduled 2020 camp due to Covid-19, we are pursuing
our work to be back with adaptative programs in the near future.

Target Group: pre-high school students (12- to 14/15 -year old children)

Aims: provide pre-high school students with local and affordable access to programs of internationally
recognized excellence and relevance, to foster independent and curious learners, critical and creative
thinkers, and problem-solving young adults engaged in the world.

Resource and Activity; The 2019 Mathisi Camp took place at the Moraitis School in Athens, with the
participation of 60 students from 1st, 2nd and 3rd Gymnasium, coming from 20 different schools. The
program cost for 2 weeks was €650 and almost a quarter of the students received financial support. Buses
were provided along main routes

3. CTY Greece — Center for Talented Youth at Anatolia College

CTY Greece at Anatolia College is the culmination of the strategic partnership of three organizations with a
long tradition in education and social contribution. Anatolia College, Johns Hopkins University in the US and
the Stavros Niarchos Foundation, all came together to establish a center that is unique to Greece and
Southeastern Europe in general.

Target Group: primary and secondary education students

Aims: The program aim offers summer programs that provide the eligible students the opportunity to engage
in challenging academic work in the company of peers who share their exceptional abilities and love of
learning. As part of the Older Students Summer Day Programs, students enrich their experiences inside and
outside the classroom. At CTY Greece the main components of the program’s educational experience are
both learning and cultivating social skills, as students develop lifelong friendships. The courses are fast-paced
and have high academic requirements, so that they meet the needs of the respective high academic potential
children they are serving. The students come from different places and have different educational
experiences. For three weeks they are invited to delve into their academic interests while being part of an
extraordinary community, without distractions.

2.3 International level

1. Annual International Symposium on the Future of STEAM (sciences, technology, engineering, arts and
mathematics) Education

The Natural & Formal Sciences and the Engineering & Architecture Research Divisions of the Athens Institute
for Education and Research (ATINER) organize An Annual International Symposium on the Future of STEAM
(sciences, technology, engineering, arts and mathematics) Education sponsored by the Athens Journal of
Sciences and the Athens Journal of Technology & Engineering.
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Target group: educators, students

Aims: The aim of the symposium is to bring together scholars and students of sciences, technology,
engineering, mathematics and arts Education. You may participate as panel organizer, presenter of one
paper, chair a session or observer. Papers (in English) from all areas of mechanical engineering are welcome.

Resource and activity: The Athens Institute for Education and Research (ATINER) was established in 1995 as
an independent world association of Academics and Researchers. Its mission is to act as a forum where
Academics and Researchers from all over the world can meet in Athens, in order to exchange ideas on their
research, and to discuss future developments in their disciplines.

The organizing and hosting of International Conferences and Symposiums, the carrying out of Research, and
the production of Publications are the basic activities of ATINER. Since 1995, ATINER has organized more than
400 International Conferences and other events, and has published close to 200 books. 1°

Some European-funded projects

SMART MATHEMATICS TEACHER (SMART-MT): The project integrates innovative ICT methods in the
learning process, managing to stimulate the pupil’s interest towards mathematics teaching and improving
their performance. More specifically, e-tools were created for teaching math as well as for developing the
students’ critical thinking.

Mastering Energy Supply focusing on Isolated Areas (MESflA): The project involves the development of an
MSc course specialized in Energy Supply for Isolated Areas, aimed at engineer students. The joint
collaboration of academics, Engineering associations, as well as local industries, ensures the delivery of
strong teaching materials and transfer of valuable skills to create a sustainable energy system for these
isolated areas.

Among others, the CIRCLE project has promoted the social integration of migrants in the educational system,
through the development of innovative pedagogies. This project aims at increasing the spread and use of
state of the art, effective tools for the assessment and validation of prior learning of newly arrived
migrant/refugee students in primary & secondary education. The involvement of several social actors, such
as the Family and Childcare Centre from Greece and the Institute for Migration in Germany, were not only
able to achieve the exchange of good practices and know-how between European partners, but were also
able to influence policy making and measures dedicated for the inclusion of migrant children in the
educational systems, as well as the adoption of innovative learning techniques.

10 https://euagenda.eu/events/2019/07/22/3rd-annual-international-symposium-on-the-future-of-steam-sciences-
technology-engineering-arts-and-mathematics-education-2225-july-2019-athens-greece
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3 Analysis of students’ attitudes and teachers’ approaches
towards STEM learning and teaching

3.1Data collected from students’ questionnaires

The questionnaire was completed by 106 students in Southern Greece. The majority of the student
participants were 18 years old in the final grade of the Greek High School. As shown below, more than half
of the participants were 18 years old, and all the other age groups were examined as well. The third question
regarding the gender of the participants, showed that the number of participants were balanced with 58.5%
being female and 41.5% being male. The third question regarding the gender of the participants, showed
that the number of participants were balanced with 58.5% being female and 41.5% being male. The third
guestion regarding the gender of the participants, showed that the number of participants were balanced
with 58.5% being female and 41.5% being male.

@ 13
® 14
@15
® 16
@17
® 8

@ Ayopi
@ Kopitol
@ Aiko
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When it comes to questions the questionnaire consisted of closed-ended questions where the students could

choose between Not confident at all, Fairly Confident and Very confident in order to assess their confidence
level and attitude toward STEM subjects at school.

The first of these questions was “5. How confident are you that you are able to ask questions about
a phenomenon or define a problem that needs to be solved?”. As shown below, more than half of
the participants at 66.7% have answered with Fairly Confident, only a small percentage answered
Not Confident at all and 29.5% answered with Very Confident.

5. MNéoo oiyouvpog/n gical OTI UTIOREIG Va BECEIC EPWTAKATA YIA EVA QAIVOPEVOC 1) VA TIROSSIOPICEIG
£va TIPORANUA TIoL TIPETIE va ALBEI;
105 responses

@ KaBdhou aiyoupog/n
@ Apketd olyoupog/n
AndAuta oiyoupog/n

e The next question was “6. How confident are you that you are able to plan and carry out
investigations?” and again more than half of the students replied with Fairly Confident, while 26%
answered Very Confident and 17.3% answered with Not Confident at All, as shown below.

6. Moéoo aiyovpog/n gical OTI UTIOPEIG va oxeBIACEIG Kal va DIEEAVEIG EPEVVEG;
104 responses

@ KaBdAou oiyoupog/n
@ Apketda aiyoupog/n
@ AmoéAuta oiyoupog/n
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The following question showed similar results, in examining “7. How confident are you that you are

(L)

able to analyse and interpret data?” the results are again analogous to the previous question with

more than half of the participants replying with Fairly Confident at 57.1%, with 28.6% with Very
Confident and 14.3% with Not Confident at all.

7. Méoo oiyovpog/n gical OTI PTIOPEIG va avaAloEIG KAl va epPnveVoEelc OeBOEVQ;
105 responses

@ Kabdhou oiyoupog/n
@ Apketd oiyoupog/n
@ AméAuta oiyoupog/n

Next, the following question is examining “8. How confident are you that you are able to use
mathematics and computational thinking?” the responses are quite parallel to the previous ones with

49% answering with Fairly Confident, 35.6% with Very Confident, and with 15.4% with Not Confident
at all.

8. Mooo oiyovpog/n eical 0TI UTIOPEIG VA XPNOIUOTIOINCEIG HABNUATIKA KAl UTIOAOYIOTIKA OKEWN;
104 responses

@ Kaddhou aiyoupog/n
@ Apxerd oiyoupog/n
@ Amouta aiyoupog/n
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e The following question is asking “9. How confident are you that you are able to build explanations
about a phenomenon or design solutions for a problem?” and the replies we got are again of the
same pattern. The majority answered with Fairly Confident at 59.2%, the 32% at Very Confident and
the 8.7% at Not Confident at all, as shown below:

(L)

9. MNéoo oiyoupog/n eical OTI uTtopeic va dWoelg eENYNOEIS aIVOUEVOUL I va ETUAVCEIG Eva
TIPGRANUT;
103 responses

@ KaBohou oiyoupog/n
@ Apxera olyoupog/n
@ AnéAuta aiyoupogin

59.2%

o The next question examines “10. How confident are you that you are able to find evidences that help
you to reason and argument when finding the best explanation to a phenomenon or the best solution
to a problem?” and the answers gathered again the majority in Fairly Confident with 56.%, the 32.4%
at Very Confident and the 11.4% at Not Confident at all, as shown in the pie chart.

10. Nooo giyoupoc/n eioal OT1 umtopeic va Bpeig amodeifeic Tow Ba e fon@ngouv aTnv
a€lohdynon Tou CUAAOYICHOU Kal ETUXEIGNUATWY Yia THv eEg0pean TNS Tio TUSavAg
eEMYNONG (PAIVOPEVOU R TNG KAALTEPNG ETUALCNG TIpoRAAUATOC;

105 responses

@ Kadohou ciyoupogn
@ Apkerd giyoupogin
@ AmoAUT giyoupogin
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From the following question and on, the pattern is changing. The next question is “11. How confident
are you that you are able to obtain, evaluate, and communicate information?” but in this question
the majority lies no longer in the answer Fairly confident, but in Very Confident with 51.9%, then in

Fairly Confident with 42.3% and only at 5.8% with Not Confident at all.

(L)

11. Noéoo aiyoupog/n eical OTI UTIOPEIC VA ATIOKTACEIG, VA AEIOAOYNOEIG KAl VA LETABWOEIG

TIANPOPOPIEC;
@ KaBohou aiyoupog/n
51.9% @ Apketa olyoupog/n
© Améhuta oiyoupog/n

104 responses
The next question is aiming to assess how the students feels about their grades, with the statement
“2. | get good grades at science, technology and/or mathematics” and the possible answers being

“Quite a lot” at 73.1%, Fairly with 30.4% and Not at all with 6.5%.

12. Maipvw kahovg BaBPoOVBG OTNV ETUCTAWN, TEXVOAOYIa KA/ paBnUaTIKA.

104 responses

@ Kabdhou
@ E\ayiota
@ Mohv
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The next question is aiming to assess how comprehensive the students find STEM courses, with the
statement “13. | understand everything in my science, technology and/or mathematics lessons.” The

results here follow the same pattern as the previous question, at 74.3% with Quite a lot, 25% with
Fairly, and only 2.9% with Not At all.

(L)

13. KaTaAaBaivw Ta TtAvTa oTo Jadnua eTIOTAUNG, TEXVOAOYIAC KaI/r) uadnuaTikwy.
105 responses

@ Kabohou
@ Eraxiora
® Moo

e The following question is assessing if the students “14. find science, technology and/or mathematics

easier than theoretical subjects” and the answers were 47.1% Quite a lot 34.6% Fairly and 18.3% Not
at all, as indicated below.

14. Bpiokw Ta paBAPATa ETUCTARNG, TEXVOAOYIAC Kal/f JaBnuaTikwy TTIo £0KOAC aTié Ta BewpnTIKA
padnuara.

104 responses

@ KaBdhou
@ E)ayiota
@ MNohu

\

18.3%
34.6% \

\
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e The next question is assessing how much the students “15. Look forward to my science, technology

(L)

and/or mathematics lessons” and the answers were 55.3% for Quite a lot, 32% for Fairly and12.6%
for Not at all, as shown below.

15. AVUTTOPOVW YIa TO HAONUa ETUCTAKNG, TEXVOAOYIAG KaI/f} HOONUATIKWY.
103 responses

@ Kabdhou
® E)ayiota
@ MoAu

o The next question is “16. For my future job it is important to me to work with mathematics rather
than people” and the majority of the students replied with 55.8% with Not at all, 33.7% Fairly, and
10.6% Quite a lot as shown below:

16. LT HEANOVTIKH HOL BOLAEIG €ival THO CNUAVTIKS va £pYAZopal UE HOBNUATIKG TIapd HE
avepwTtoug.

104 responses

® KaBorou
@ E)axiota

® Moo
10.6%
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The next question is asking the students “17. Think about science and technology subjects. Which of
them do you feel you are capable and willing of studying in the future?” and the students replied
with 36.4% with Physics/Chemistry, 36.4% with Biology/Geology, 29.9% with Informatics and 29%
with Mathematics as shown below:

oo

17. Moio atté Ta akdéhovBa BEpaTa ETUCTAPNG/TEXVOAOYIAG TUGTEVEIG OTI €i0al IKAVOG/H Kal
TIPOBLUOG/N VA AKOAOUONGOEIG OTO PEAAOVY;
107 responses

@ Bioloyia/ Mewhoyia

@ uoikry/ Xnpsia
MAnpogopikr

@ Madnuarika

The following questions ask the students to evaluate the opinion of their teachers and parents about
their capabilities in STEM courses. In the question “18. | think that my teachers consider that | will
be a good student of...” the 42.5% answered A Career related with science, technology, engineer and
mathematics, the 29.2% answered A career related with humanities and the 28.3 selected Other
studies.

The next question is examining the same but for the students’ parents: “19. | think that my parents
consider that | will be a good student of...”. As we can see below, the 43% answered A Career related
with science, technology, engineer and mathematics, the 27.1% answered A career related with
humanities and the 29.9% selected Other studies.

19. Nopizw 0TI 01 yoveig pou BewpoLyv o011 Ba eipal KaAog/n goITNTAG/MATEIa av eTuAéEw kapiépa
TIOU OXETIZETAI ME...
107 responses

@ AvBpWTIOTIKEG KA/ KOIVWVIKEG
EMOTAHES

@ EmoTripeg, Texvohoyic, pnxavooyia kai
pabnuarika
Ahheg omroudég
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(L)

3.2 Data collected from teachers’ questionnaires

The second questionnaire that was developed in CHOICE project was distributed among participant
teachers aiming to assess the attitude of educators regarding STEAM.

e The first question was about the age group of the educators that took the questionnaire and we can
see that the majority of the participants were middle-aged, from ages 40-49 and 50-59. However, we
managed to have participants from all age groups as shown below in the pie chart. The number of

participants was balanced in terms of gender with 54.5% being female and 45.5% being male, as
shown below:

@ 20-29 @ Appev
@ 30-39 @ OnAu

@ 40-49 @ AMo

@ 50-59

@ 60-69

e The next question was “5. How confident are you that you are able to ask questions a phenomenon
or define a problem that needs to be solved?” and the answers we received were mostly Quite

Confident at 54.5%, Very Confident at 38.6% and only a small percentage at Not Confident at all as
shown below:

5. MNooo aiyoupol eigTe OTI UTIOPEITE va BECETE EPWTAUATA YIA £VA QAIVOUEVO H VA TIPOCSIoPICETE
£va TIPOBANUa TTIoL TIPETIEN va ALBE;
44 responses

@ KaBohou aiyoupog/n
@ Apkerd oiyoupog/n
® Amnéhura alyoupagin

954.5%
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e The same pattern is followed in the next questions: a high percentage answers with Quite Confident,
then the second highest percentage answers with Very Confident, and only a small percentage with
Not Confident At All. Below we can see the answers to the question “6. How confident are you that
you are able to plan and carry out investigations?” where the answers were 58.1% for Quite
Confident, 30.2% for Very Confident and 11.6% Not Confident At All.

6. Mdoo aiyovpol eioTe OTI PTTOPEITE va OXeBIACETE Kal va DIEEAVETE EPEVVEG;
43 responses

@ Kabdhou oiyoupog/n
@ Apxerd oiyoupog/n
@ AméAuta aiyoupog/n

e The next question is “7. How confident are you that you are able to analyse and interpret data?” and
the answers we received were 72.7% Quite Confident, 22.7% Very Confident and a small fraction at
Not Confident At All as shown in the pie chart.

7. 600 oiyovpol €i0TE OTI UTTOPEITE VA AVAADCETE KAl va epUNVEVOETE SeSOUEVQ;
44 responses

@ KaBdhou aiyoupog/n
@ Apkera oiyoupog/n
@ Amdhuta oiyoupog/n
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The following question is examining “8. How confident are you that you are able to use mathematics
and computational thinking?” and follows the same pattern. The majority has replied with Quite

Confident at 52.3%, Very Confident at 31.8% and 15.9% at Not Confident At All as shown below in
the pie chart:

(L)

8. Moo ciyoupol €ioTe OTI UTIOPEITE VA XPNCIHOTIOINCETE HAONUATIKA KAl UTTOAOYICTIK OKEWN;
44 responses

@ Kabdhou oiyoupog/n
@ Apxera aiyoupog/n
@ AmoéAuta aiyoupog/n

e The next questioned asked in the questionnaire is “9. How confident are you that you are able to

build explanations about a phenomenon or design solutions for a problem?” where the majority

answered with 68.2% Quite Confident, 22.7% Very Confident and 9.1% Not Confident At All as shown
below:

9. MNooo ciyovpol iGTeE OTI UTIOPEITE va BWOETE EENYNOEIC PAIVOUEVOU I VA ETUAVCETE Eva
TEORANUC;

44 responses

@ KaBshou aiyoupogin
@ Apkerd oiyoupog/n
@ AnéAuta oiyoupog/n
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e Following the previous question, the next question asks “10. How confident are you that you are able
to find evidences that helps you to reason and argument when finding the best explanation to a

(L)

phenomenon or the best solution to a problem?” and the answers gathered were 75% at Quite
Confident, 11.4% at Very Confident and 13.6% at Not Confident At All as we can see in the following
pie chart:

10. MNooo oiyoupol eioTe OTI UTIOPEITE va BpeiTe anodeifeig Ttouv Ba cag Bondricovy oTnv
a€loAOYNoN TOL CUAAOYIGHOU KAl ETUXEIPNPATWY ...IVOPEVOU ) TNG KAALTEPNG ETHALCNG TIPORANUATOC;

44 responses

@ Kabdhou oiyoupog/n
@ Apketd aiyoupog/n

a © Amndhuta oiyoupog/n

e The next question is “11. How confident are you that you are able to obtain, evaluate, and
communicate information?” and the answers received were only Quite Confident at 63.6% and Very
Confident 36.4% as shown below:

11. MNéoo oiyoupol €i0TE OTI PTIOPEITE VA ATIOKTHOETE, VA AEIOAOYAOETE Kal va PETADWOETE
TIANPOPOPIES;

44 responses

@ KaBdhou oiyoupog/n
@ Apkerd oiyoupog/n
@ AmoAuTa oiyoupog/n
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The following question is “12. How confident are you that you are able to explain the STEM content
of the subject/ project/ workshop to participant teens?” and the majority answered with Quite A Lot
at 45.5%, Fairly at 38.6% and 15.9% Not At All as we can see below:

(L)

12. NMéoo ciyoupol eioTe OTI gioTe og BEaon va eEnyNoeTe To Tiepiexduevo STEM Tou

O¢paTog/Epyou/epyacTnEiov o £@nBoVS CUUHETEXOVTEG,
44 responses

@ KaBdhou
@ Elayiota
@ MNohy

o The following question is asking “13. How confident are you that you have sufficient knowledge of
STEM subjects to answer participant teens’ questions during your lesson/workshop?” and the

answers received were Quite A Lot at 40.9%, Fairly at 38.6% and 20.5% at Not At All as shown in the
pie chart below:

13. MNoéoo oiyoupol giaTe OTI EXETE eTTAPK Yvwon Twy BepdTwy STEM via va amtavThoeTe OTIG

EPWTNOEIC TWV £QAPBWY CUPHUETEXOVTWY KATA T SIGPKEIC TOL HABAUATOC/EPYACTNPIOL OAG;
44 responses

©® KabBohou
® EXayota
® MoAv
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Next, the following question is examining “14. How confident are you that you are able to use a
variety of teaching approaches or strategies to develop your cognition of mathematics/ science/
technology concepts?” and the answers gathered were Quite A Lot at 54.5%, Fairly at 36.4% and

(L)

9.1% at Not At All as we can see below:

14. Nooo oiyoupol £i0Te OTI BPIOKECTE O BECN VA XPNOIUOTIOINGETE HIa TIOIKIAIG SIBAKTIKWY
TIPOCEYYITEWYV I OTRATNYIKWY YIA VO QVATITUEETE ... LABNUATIKWV/ETUCTNHUUWV/TEXVOAOYIKWY EVVOIWV;

-

44 responses

@ Kabohou
@ EAayota
@ MNokd

More than half of the teachers 51.1% are very familiar with the whole structure and directions of
their lesson and projects, 31.1% are fairly familiar, and 17.8% are not familiar at all.

15. Eipal eEoikelwpEvog/n pe OAN Tn dopr Kai KAaTELOVVOEIG TOL HABAPATOG/EPYOoL/EPYacTNPIOV.

@® KaBorou
@® Erayiota
@ MoAu

45 responses
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e Regarding selecting effective teaching approaches to guide student/teens thinking and learning in
mathematics/science/technology, 55.6% feel very capable, 28.9% feel fairly capable and 15.6% do
not feel capable at all.

(L)

e Furthermore, less than half of the teachers (44.4%) use teaching approaches or strategies to raise
teens’ confidence in their capacities to perform successfully STEAM activities quite a lot. 35.6% fairly
use such approaches, whereas 20% do not use them at all.

16. MTtopw va eTUAEEW ATIOTEAEGHATIKEG TIpOOEYYIoEIg DIDaoKaAiag yia Tnv kKaBodrynon Twv
panTwv/e@nBwy kai TRV paénon Twv JaBnuaTiKwy/ETICTNHWY/TEXVOAOYIAG,.
45 responses

® Kabdhou
@ Eldyota
@ Mok

17. XpnaoipoTolw TolkiAia JISAKTIKWY TIPOCEYYICEWY ) GTPATNYIKWY YIa TNV EvioxXLon TNg

QUTOTIETIOIONONG KAl TNG EUTUIOTOOUVNG TWYV EPAPBWV...KTEAOUY WE ETUTLXIA TIC STEM SpactnpidTnTeG,
45 responses

@ Kao8dhou
@ Ehdyora
@ MNoAv

35.6%

18. N'vwpizw TIWG va ETUAEYW ATIOTEAECHATIKEG TIPOCEYYioEIg DIBackahieg yia va kaBodnyw Tn
HAONoN KAl TNG OKEWYN TWV LaBnTwv.
45 responses

@ KaBdhou
@ EidyioTa
@ MMoAu

24.4%
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. More than half though (73.3%) believe that they know very well how to choose effective teaching

(L)

approaches to guide student’s learning and thinking, while the remaining teachers believe that they know
fairly well how to choose such approaches.

19. MTtIopW Va TIPOCaAPHOoW ToV TPOTIO BIBAcKaAAag Hov o€ SIaPOPETIKOVUG HAONTEG.
45 responses

@ Kabohou
@® E)ayiota
® Moo

e The majority of the teachers 42.2% believe that they are very familiar with common student
understanding and misconceptions of the STEM content that they are teaching, while 35.6% believe
that they are very familiar with these and 22.2% believe that they are not familiar at all.

20. Eipai eEoikelwpévog/n KE TIG KOIVEG KATAVONOEIC KAl ECQAAUJEVWY AVTIANYEWY TWV JadnTwv
yia To STEM Tiepiexopevo Ttou SIdAoKW.

45 responses

® KaBdhou
@ Ehayota
© Moku
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e More than half of the teachers (53.3%) believe that they are fairly capable in creating a classroom
setting to promote students’ interest for learning STEM concepts. About 35.6% believe that they are
very capable and 11.1% believe they are not capable at all. Additionally, 37.8% have quite a lot of
knowledge in the necessary steps to teach STEM concepts effectively, 35.6% have a fair amount of
knowledge and 26.7% do not know the steps at all.

(L)

21. ThoTebw OTI PTIOPW VA TIPOWONoW TO EVBIAMEPOV TWV HAONTWY yia Tn paénon STEM evvoiwy
oTnv TAEN.
45 responses

@ KaBdhou
@ EAayiota
® Noio

22. T'vwpizw Ta artapaitnTa BripaTta yia va dida&w amoTeAeopaTika Tig STEM évvoieg.
45 responses

@ Kabdhou

37.8% @ E)dyiora
H @ MoAv
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e Approximately 35.6% of teachers find it very easy to explain why STEM experiments work to
students, while 40% find it fairly easy and 24.4% do not find easy at all. When teaching STEM, 56.8%
of teachers encourage students/teens to ask questions quite a lot, while 25% only fairly encourage
them and 18.2% do not encourage them at all.

(L)

23. @ewpw EVKOAO va eENYROW TOLG HAONTEG TOLG AdyouLg Ttov Ta STEM Tteipduata SovAgvouv.

45 responses
@ Kabdrou
@ E)ayiota
@ MoAu
24.4%

24. Katd tn didackalia STEM padnudtwy, KaAwoopizw TIG EPWTATEIG TWV HABNTWV/E@RBWV.

44 responses
@ KaBorou
56.8% @ E)ayiota
® MNohu
18.2%
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Less than half of the teachers (31.8%) are very capable in effectively teaching STEM content to

teens/students whose first language is not English. Approximately 34.8% feel fairly capable and
34.1% do not feel confident at all.

(L)

25. Mmtopw va Bi1daEw amoTeAeopaTikd To STEM Ttepiexdpevo o £pnBouc/(poITNTEG TWY OTIOIWY N
TPWTN yAwooa dev eival EAAnvika.
44 responses

@ Kabdhou
@ Ehidxiota
® MoAo

As teachers, 37,8% can do quite a lot to increase the achievement of STEM subjects of children who
do not speak the national language as their first language, 28,9% can do fairly and 33.3% cannot do
much. Additionally, 48.9% of teachers feel they have quite a lot of ability to help teens from low
socioeconomic backgrounds to be successful in STEM subjects.

26. M1topw we kaBnynTAG/ATEIA va KAVW TIOAAD YIA vd EVICXOOW TRV ETUTUXIA TWY TIAIBIWY GTA

STEM paBnuara, Twy oTtoiwy Ta EAANVIkG dev gival N nTeIKn Toug yAwaooa.
45 responses

@ Kabdhou
@ E)ayiota
@ Noiu
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27.Exw TnVv IkavoTnTa va BonBrow padnTEg TIOL TIPOEPXOVTAI ATIO XAHNAO KOIVWVIKO-0IKOVOUIKO

uTtoRaBpo va TeTvxoLy oTa STEM padnuara.
45 responses

@ KaBohou
@ E)ayiota
Mokl

37.8% E

Conclusions

Overall, the answers from the students have been more than encouraging in the local context of Greece. The
majority of the students answered that they are either fairly confident or very confident in asking questions
about a phenomenon, or that they are able to define problems that need to be solved, and that they can
carry out investigations, they can use mathematics and computational thinking, and obtain, evaluate and
communicate information.

Regarding their self-assessment in their achievements at school regarding STE(A)M, the majority above 70%
of students said they get good grades in science, technology and/or mathematics, they understand
everything in their STEM lessons, and look forward to their STEM classes. However, for their future job it is
not important for half of the students to work with mathematics rather than people.

After examining the answers from the teachers, the results are also very encouraging in terms of the attitudes
and approaches of the educators regarding STEM subjects. The majority of the teachers replied that they are
either fairly confident or very confident in asking questions about a phenomenon, in planning and carrying
out investigations, in using math and computational thinking, and in building explanations about a
phenomenon or design solutions for a problem. Regarding their approaches in teaching STEM subjects, again
the majority has replied positively in most questions, for example they are either fairly confident or very
confident that they have sufficient knowledge of STEM subject to answer questions in their lesson, they can
use a variety of teaching approaches to develop their cognition of mathematics, and know very well how to
choose effective teaching approaches to guide students’ learning and thinking. However, only almost half of
the teachers use teaching approaches or strategies to raise teens’ confidence in their capacities to perform
successfully STEAM activities. Lastly, one third of the teachers feels that they cannot do much to increase the
achievement of STEM subjects of children who do not speak the national language as their first language, but
the majority feels that they have quite a lot of ability to help teens from low socioeconomic backgrounds to
be successful in STEM subjects.
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