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E”il‘ll]gEI"I'ﬂal'liki Agﬂg| Established in 1961, EA is a multi-unit educational institution with more than 2200 students, 232 teaching

ThE S[:h["]l staff and 330 administration staff, making an ideal testing ground for innovative methodologies and tools.
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The R&D Department was founded in 1934 with the aim of designing advanced educational materials. A key focus has

been on the exploitation of state-of-the-art [CTs in the education process to enhance teaching and learning.
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E”il‘ll]gEI"I'ﬂEmiki Agﬂgl The R&D Department is responsible for facilitating and implementing the testing of innovative methodologies
ThE RED DEI]E rtment and tools through coordinating and participating in more than 200 EU-funded and national projects.




OPEN
‘w DISCOVERY
LD SPACE

Open Discovery Space (FP7) was the first large-scale, pan-European
attempt to engage schools in the use of open educational resources.
In this framework the digital maturity of schools was assessed. EA
was responsible for implementation and managed to successfully
engaged 0000 European schoals.

https://portal.opendiscoveryspace.eu

Ellinogermaniki Agogi

The RaD Department

Open

Schools for

Open

Societies
Open Schools for Open Societies (H2020) focused on school

openness through STEAM, with students working on projects with an

emphasis on social responsibility (RRI). Apart from the digital
element, schools were assessed on how open to their local

communities were. EA (coordinator) facilitated the meaningful

engagement of l00 schools. https://portal.opendiscoveryspace.eu

The R&D Department is responsible for facilitating and implementing the testing of innovative methodologies

and tools through coordinating and participating in more than 200 EU-funded and national projects.



https://portal.opendiscoveryspace.eu/en/osos
https://portal.opendiscoveryspace.eu/en/osos

Open

. ’g Schools for
Open

. - Societies

SUMMER SCHOOL 2018

ATTICA, GREECE 4 187, TO0 6TH OK JULY, 2018

Over 200 teachers, educational stakeholders, technology providers,

policy makers, researchers, etc. come together from all over Europe and

beyond to participate in 0-day training events, as part of many EL-

funded initiatives.

EA organizes every summer (July) a series of Summer Schools as part of the European School Innovation

Ellinogermaniki Agogi European tesdor (B !

school Innovation Academy


https://esia.ea.gr/

There is a major mismatch between opportunity and action in most education systems today. It
revolves around what is meant by "science education," a term that is incorrectly defined in
current usage. Rather than learning how to think scientifically, students are generally being told
about science and asked to remember facts. This disturbing situation must be corrected if
science education is to have any hope of taking its proper place as an essential part of the

education of students everywhere.

As students become absorbed with technology-based games,
Red eﬁning Science educators grapple with how best to use technology. Immersive

Educa’[ion simulations represent one way in which new media can enhance

traditional learning experiences.




Inquiry-based science education (IBSE) has proved its efficacy at both primary and secondary
levels in increasing children’s and students’ interest and attainments levels while at the same
time stimulating teacher motivation. IBSE is effective with all kinds of students from the
weakest to the most able and is fully compatible with the ambition of excellence. Moreover
IBSE is beneficial to promoting girls’ interest and participation in science activities. Finally,
IBSE and traditional deductive approaches are not mutually exclusive and they should be
combined in any science classroom to accommodate different mindsets and age group

preferences.

_ A reversal of school science-teaching pedagogy from mainly deductive
Current TrendS N to inquiry-based methods provides the means to increase interest in

Science Education o —




The introduction of problem-finding and problem-solving oriented fields of studies instead of

more traditional disciplines would attract the interest of more young people.

Cu_rre nt TrendS in Scientific disciplines in schools have to be enlarged
Science Education



Networks can be used as an effective component of teachers’ professional development, and are

complementary to more traditional forms of in-service teacher training by stimulating morale and motivation.

Teachers are key players in the renewal of science education. Among

The ROIG Of TeaCherS other methods, being part of a network allows them to improve the

guality of their teaching and supports their motivation.



Academy

Technology Every day Life

The challenge is to re-imagine science education: to consider how it can fit to the modern world and how it
can meet the needs of all students; those who will go on to work in scientific and technical subjects, and

those who will not.

_ . _ We should point to a hybrid classroom that builds on the strengths of
Re'lmaglnlng SClence both formal and informal teaching and learning strategies in ways that

Education: The ViSiOn support learning of all students.
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Creating Effective
Links between
Schools and the
Research Community
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I've mastered and
can use content

knowiedge (reading,

math, science, etc.)
in real-world
situations.

deeperlearning4all.org

| can make
presentations to
express myself and
receive feedback
constructively.

#deeperlearning

| can cooperate
with others to
solve problems
together and learn
from my peers.

| apply reasoning
and creativity to
analyze evidence
and solve complex
problems.

2 £
‘ﬂt

| know if | work
with others, persist
and get support,
Il succeed.

6“ 9‘

| can set goals,
track my process
and ask for help
when | need it.




Providing access to
advanced research
Infrastructures
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The Faulkes Telescope Project provides free access to a global network of robotic
telescopes for education through our partnership with Las Cumbres Observatory.
We also offer free teacher CPD, classroom resources and advice and support on
all aspects of using astronomy in your classroom.



http:/fsupport.faulkes-telescope.com/rti_demo/ - Windows Internet Explorer

ik page + i = hitp:fsupport faukes-te

Faulkes Telescope : RTI Demonstration Faulkes Telescope : RTI Demonstration

Instructions Instructions

Please walt... , ] Object Detalls:

Please walt for the telescope
to make the observation you E
have requested. i F g i Dec: -5°15'21"
If at any time you wish to
:-::u“m ui th of tl Picture Detalls:
press the can =
button below. You will be
" xk to the sky map otify b
ere you can start a ) . Taken by:
prvation. Click OK to continue... g Telescope: Hawail
Date taken: 20/12/05
<Y B ———————————— " Time taken: 12:14

Meore help.... Click on New Object to by another

method of selecting an object...

B ———————————

Current Status: The telescope is processing and

downloading your colour image.

D= €D internet T . Dane &) Internet

Exposure Progress:

P I’OVId | ng adCCess tO The Faulkes Telescope Project provides free access to a global network of robotic

advan Ced I‘esearCh telescopes for education through our partnership with Las Cumbres Observatory.
We also offer free teacher CPD, classroom resources and advice and support on

infraStru Ctu res all aspects of using astronomy in your classroom.
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Providing access to
advanced research Bringing CERN to your school classroom

Infrastructures




For K-6 students

‘€ Science Museum | Building a particle smasher | Building a particle smasher - Windows Internet Explorer

Home > Big Bang >

Scientists have some ideas about the combinations of
particles that Higgs might turn into.

- S

N\ a

or
or

eeas

If we see one of the combinations they expect,
it will mean a Higgs might have been produced.

Providing access to
advanced research Bringing CERN to your school classroom
Infrastructures
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Infrastructures

Bringing CERN to your school classroom


http://microcosm.web.cern.ch/microcosm/LHCGame/LHCGame.html
http://microcosm.web.cern.ch/microcosm/LHCGame/LHCGame.html

Particle Physics Masterclasses for High-schoolers

start HYPATIA1 "HYPATIAZ' HYPATIA3  HYPATIA4  Exercises Batch Help

. HELLENIC REPUBLIC
National and Kapodistrian University of Athens
_—-EST. 837 ———————

4 Previous Event = MNext Event Group_3A event001.x ETMiss: 30.54 GeV  ¢:-1.02 rad

Track +- GEV ¢ [rad] B [rad]
Tracks_4 - k 251 3.06 2.07

Tracks_6 + 5.54 5.49 0.12 1.43

5.05

Providing access to
advanced research Bringing CERN to your school classroom
Infrastructures



Virtual Visits to the LHC Experiments at CERN
g ATLAS T Students visit the heart of the CMS
ATL'#S Vi rtual VlSLt_S detector

High Schools from Greece & Cyprus Share on < f¥ & inms s B

A

11 March 2014 - 10:30 CET (11:30 local time)

The subatomic journey to Nobel Prize
experiments at CERN continues - this time in

Greece and Cyprus. More than 600 high-
schoolers from 12 schools in seven different
locations across the two countries will have the
unique opportunity to visit the control room of
the ATLAS experiment to interact live with a
Greek scientist involved in the search for the
Higgs Boson and learn what it takes for CERN
scientists to keep pushing the boundaries of our
understanding of the origins of the Universe at
the world's largest particle physics laboratory.
This international Ievel vnrtual visit has been
supported by the O Discovery e and
Inspiring Science Educanon EU pm)eds that
aim to help science teachers find innovative
ways to make their teaching of physics and
science more inspirational, attractive and
relevant to students' lives.

Map with the names of schools and their Angelos Alexopoulos and Konstantinos Nikolopoulos in the ATLAS Control Room and more than 600 high-schoolers from 12
Ioca!nons. Web artficle of a major newspaper "Ta schools in seven different locations across Greece and Cyprus. CERN engineer Andromachi Tsirou leads a virtual tour of the CMS detector, with over 500 students
Nea. tuning in from Greece (Image: Noemi Beni/CERN)

Providing access to
advanced research Bringing CERN to your school classroom
Infrastructures



...And Some Success Stories
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Bringing CERN to your school classroom
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;Italy

515 km

- Image} Date: 12/14/2015 38°57'57.31" N 25°23'15.07" E elev -336 m

dBulgaria

Greece

© 2016 ORION-ME

Image Landsat ¢

Data SIO, NOAA, U.S. Navy, NGA, GEBCO GOOQI
© 2016 Basarsoft (@

S_BLG_--_BHZ BLG (42.675, 23.369) 7.19°799.10 km  Not Computed None 08/24/2016 01:38 TC-1

S_SSE1_--_BHZ Athens f37 974, 23.719) 8.34°926.32 km  {Not Computed None 08/24/2016 01:38 ‘TC 1

Station Actions
[ Change Station Information Compute Distance Compute Magnitude Set Filter Edit Selection Remove Station

eye alt'1944

Add Station Go To Stream View FFT Help

Schools as Research School Network of Seismometers

Labs
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Informal Learning
EXxperiences

Computer
Augmentation

L wadeo

Reality +

augmented reality
glasses and
headphones

power unit

carrying /

backpack

Wearable
Computer
body motion

small, lightweight sensor
computer

Augmented Reality

John Smith, 1934,

Partof the Rutherford Collection |
Acquired on July 2. 199 ’

r
[
-y

Front view Side view

infrared
location
IR receiver

augmented reality
glasses and
headphones

Virtual visits and field trips to museums and science centres



Virtual visits and field trips to museums and science centres

Informal Learning

EXxperiences



USEUM
OF CRETE

, & 4 NATURAL [GE%TE
b

VY wisTorY [T

SO
OO

Virtual visits and field trips to museums and science centres

Informal Learning

EXxperiences




Wave propagation- Doppler Effect

....

e

Quantum Physics —
Young’s Double Slit
Experiment

Informal Learning Visualizing the invisible: Science Centre to Go

Experiences


http://www.youtube.com/watch?v=E0boVa5zbfo&feature=youtu.be
http://www.youtube.com/watch?v=E0boVa5zbfo&feature=youtu.be

Organise educational digital resources...
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Authoring Tools
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The COSMOS Portal contains user-
generated resources (that are uploaded
by its users). It has been designed to
support a science teacher’s search,
retrieval and access to both, scientific

and educational resources.
(Sotiriou, Bogner & Neofotistos, 2011)

Impact Assessment

Number of pages visited

(clicks)

10 +

—®&— Returning Users
—&— Law of Surfing

LI I T T T T
0.01
’ % Users

The Case of the COSMOS Portal
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Educational Scenarios
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Educational Objects

Impact Assessment
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|mpact Assessment IBSE in Teaching Practice: The Case of the Pathway Project




Time(%) TEACHERS ACTION

45.00
L4000 =
35.00 —
30.00
200 =
20.00 —
1500 =
10.00 —

@ Lesson type A

5.00 — ® Lessontype B

@ Lesson type €

0.00 —

Lecturing/ Discussing/ Questioning Answering/ Testing/
Holdind a Taking part Giving reasons Inquiring

monologue/
Narrating

in a dialog

Activity

|mpact Assessment IBSE in Teaching Practice: The Case of the Pathway Project



PISA Problem Solving Framework

Problem-solving
scale

N Student A, with e expect student A to successfully

' relatively high complete items I to V, and probably

e ltem VI e < proficiency item VI as well.

. Items with
: relatively high difficulty

We expect student B to successfully

Y Student B, complete items | and Il, and probably
& with moderate jtem /1l as well; but not items V and VI,
< proficiency and probably not item IV either.

g eeeeeeaeatte e et e Item lv »

: Items with
i moderate difficulty

R e TR S SRR ltem “l >

iV ltemn I %

. Items with -

: relatively low difficulty iz 1N Student C, We expect student C to be unable to

T R = with relatively successfully complete any of items Il to Vi,
< low proficiency and probably not item I either.

(OECD 2014, p. 49)

Inquiry-based learning and e-learning: Evidence for improving

Impact Assessment

students’ problem-solving competences



Setting:

668 implementations in 453 schools across Europe within one school year with the participation of 12,550 students
(mean age: 14.5y, gender balanced)

Teachers were given access to innovative e-learning tools (e.g. virtual labs & games, simulations, AR applications)
Teachers could use a platform with digital resources tools and were encouraged to adopt the five phases of the
inquiry cycle: orientation, hypothesizing, planning, analysis, and conclusion

An integrated interface for lesson implementation tracked each student’s problem-solving competence culminating
in about 12,000 datasets

Every user generated an average of 22 digital inquiry-based digital scenarios, each of which required

approximately 50.14 min for completion.
Lazoudis, Sotiriou & Bogner, 2020

Inquiry-based learning and e-learning: Evidence for improving

Impact Assessment

students’ problem-solving competences



https://slejournal.springeropen.com/articles/10.1186/s40561-020-00130-x
https://slejournal.springeropen.com/articles/10.1186/s40561-020-00130-x#Fig4

Profile of problem-solving competence for all
Implementations

O&A: Orienting & Asking Questions 100% . B — - — 10%
H&D: Hypothesis Generation & Design 90% - .
P&I: Planning & Investigation 80%
o)
A&I: Analysis & Interpretation 70% 45 %
(o)
Note: The last lesson phase (conclusion & gg;’
interpretation) is not included as those tasks 40; ________
0
did not involve problem-solving competence
Y g P 30%
: V, 45 %
w high (%) 20% 0
10%
= moderate (%) 09 .- NN NN BN E.
m low (%) O&%A H&D P&I A& Lazoudis, Sotiriou & Bogner, 2020

Inquiry-based learning and e-learning: Evidence for improving

Impact Assessment

students’ problem-solving competence
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The partial ability achievement rating for different labs demonstrates the sensitivity of the approach on the complexity of the tasks. The students’ scores (510
students involved) per phase are presented for a demanding experimental activity (left graph) with high-energy physics (students groups show difficulty in
the areas of orientation and analysis, achieving higher scores if involved in the experimental phase) and the comparably simpler recapitulation of the

Eratosthenes Experiment (right graph) to estimate Earth’s circumference. There, we achieved a more balanced distribution of the students’ scores (go2

students involved) Lazoudis, Sotiriou & Bogner, 2020
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