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EXECUTIVE SUMMARY

“OPEN SCIENCE SCHOOLING (OSS) PRACTICE IS REALISED IN STUDENTS’ ENGAGEMENT IN FINDING REAL SCIENCE
IN THEIR LOCAL CONTEXT THROUGH PRACTICAL ACTIVITIES OUTSIDE THE SCHOOL AND BRINGING THE ACQUIRED
KNOWLEDGE BACK INTO SCHOOL. IN THIS WAY, STUDENTS GET A BETTER UNDERSTANDING OF HOW SCIENCE IS
APPLIED IN REAL LIFE”

From the 0SS Project Deployment

The OSS practice engages teachers, students and schools, and based on state-of-the-art research it focuses on deeply involving students through co-
creation practices in the development of immersive missions to propose solutions to problems that they perceived in their context. The OSS project
advocates that this is the way that an innovation in science learning should be expected to be: the innovation needs to be driven primarily from
students, not from science teachers.

This document is a consolidated report of the practical co-creation work that has taken place during the Erasmus+ Open Science Schooling Project. It
shows the journey of that the students in their teams took from the beginning of understanding what science was in practical terms and in their lives
until the end of their missions as young co-creators of tangible outcomes. Within the context of students’ involvement in the OSS practice, co-creation
is viewed through the full participation of student teams all along the project development, including their participation in international project
meetings. Through co-creation, students beyond being mere recipient of information and spectators of activities became active actors in the
development of their learning projects and the advancement of the project deployment as a whole.

The practice of OSS has taken place through various activities that demonstrate the value of science learning for students in their own living contexts
including:

- offering direct participation in epic, immersive and exciting missions (i.e., tasks and project selected by them) and inviting cross-subject and
cross-class approaches,

- engaging in real-life science challenges in their society in general or their learning contexts in particular (e.g., their school grounds),



- fostering a collaborative attitude to problem solving where all members of a team are able to contribute their views and strengths in order to

support their opinion about the subject of the teamwork, and

- promoting the students” documentation of their thoughts and feelings, as well as reflections about their selected project's development, among

other benefits.

The co-creation of the OSS practice, as it was implemented by the student teams during their immersive missions undertook the processes indicated

below:

identification &

contextualisation

eUnderstanding what
issues around them they
could tackle

eDiscovering where
science can be identified
and applied

Knowledge &
competences
acquisition
*Reciving on demand
information
eacquiring/improving
skills to tackle the
identified issue

Documentation

*Reflecting on progress
and recording what has
been done and what
needs to be done to
achieve the solution
sought

Sharing

* Showcasing their
experiences to peers and
in their local
communities.

* The pictures in the diagram are from the student teans, Lukow, Poland




roblem identification and contextualisation

During this process, students engage in understanding what are the real problems that affect their local community and how science can offer support
to understand and meliorate the situation. In order to understand the problems, students are prompted to involve the local community as collaborators
in their investigations, through activities that involve interviews and practical workshops with experts at research and innovation centres, industries,
NGOs, as well as other social stakeholders. During the OSS project, the problems identified by the student teams varied from biology related to wine
making to physics learning at a local playground, for example. Each team chose the issues to tackle in accordance to their interest as well as the issue

importance to their local communities.

nowledge and competences acquisition

During this process, students receive training and information on demand from schoolteachers and other stakeholders from the local community as
well as from their own investigations. This invites the acquisition of digital literacy skills, cross-subject matter and cross-disciplinary knowledge as well
as the development of self-regulation, collaboration and communication skills, cultural awareness, creativity and problem-solving efficacy. Here the
students benefit from learning through a variety of practice-oriented work forms that support different learning styles.

ocumentation

During this process, students are encouraged to keep a record of their progress and involvement on their projects. This serves the students as a tool for
self-reflection on the work accomplished and provides them with a narrative of their experiences for self-awareness. This process also supports their
organisational skills as students need reflect on what they have done to achieve their goals in their project and what else they need to do to get there.
Creativity is also supported by this process since various method of documentation are encouraged including drawings, pictures, doodles, text, and so
forth.

haring

During this process, students are encouraged to share their experiences with their peers throughout their journeys, as well as their proposed solutions
with their schools and with their local community. This could be done through workshops, websites and social media, scientific conferences, etc.



It is important to highlight that these processes are flexible and afford the students freedom to explore and relate
to the problems that fulfil their curiosity while at the same time supports their cognitive learning of practical

science. The processes could be seen at times as supporting trial and error, particularly when a problem is being
identified and understood.

These four processes are the pedagogical framework within which the open science schooling didactical approach to science learning is carried out. Of
importance is to note that the processes are not linear and can be carried out by the students simultaneously in parallel. That is, as students advance in
their learning experience, they could work on the problem identification and contextualisation while at the same time acquire knowledge and
competences about relevant topics, for instance. Similarly, knowledge acquisition could happen at the same time that students are sharing with peers or

with the community their experiences or when they are documenting their progress.

23

Within the context of the project, co-creation is seen as the full involvement of the students in forging their science learning
experience locally as well as the participation of the student teams all along the project development including the
international project meetings. This was done in this way since the project is an exploratory one in nature and the voices of
the students needed to be taken into account not only from the cognitive learning perspective but also from the project
steering and development activities as well. This ensures that the outcome presented showcase students’ authentic activities.

In order to present the reader with an easy to follow account of the student teams’ co-creation of their learning experience journey on their
implementation of OSS practices, the immersive missions that the students took place in are described here within the pedagogical framework provided
by the four processes presented above. The content of this document is, hence, arranged country-wise in alphabetical order. Each country-wise chapter
showcases where and how OSS has been implemented., describing the context of the work as well as the missions that were undertook. The students’
and teachers’ perspectives on their experiences in participating and materializing respectively, in Open Science Schooling as a pedagogical method in
their schools provokes a variety of reactions in both the teachers and the students. A detailed account of the perspectives from both sets of participants
is presented as a separate section in the document. This document concludes with general perspectives and tips from participating teachers and students

to all interested in implementing this methodology successfully in their schools.
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Young Co-creators
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LATON SCHOOL OF KATERINI

urban area of Katerini, Greece. The city has an approximate population of 70,000
inhabitants. The number of students over 12 years of age studying at the school,
is 172. The school practices traditional system of pedagogy. A view of the school outer

fagade is given here.
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Open Science Schooling — Students’ Journey

The teams consisted of three teachers, and 22 students segregated into two groups of four to six students per group. The project-related
activities were conducted 2 hours per week within school hours embedding them in 4 subjects of the curriculum. Additional 2-3 hours of
extracurricular activities related to OSS were conducted during the week and on Saturdays and Sundays. Students were encouraged to research
their local community and come up with a list of topics they would like to work on as their OSS mission. Team leaders for the groups were
chosen based on the ability to take responsibility for tasks and speak English confidently, among the team members.

PROBLEM IDENTIFICATION AND CONTEXTUALISATION

Understanding what science is, was the first step of the student teams” OSS journey. In this light, they actively took part in group
discussions among themselves and with the teachers, keenly contemplating and understanding the different aspects of the project.

e

Q
WHAT IS SCIENCE?

PERSONAL PERSPECTIVES (REPRESENTATIVE ANSWERS

“Science is the study of
the nature and behaviour
of natural things and the

knowledge that we obtain
about them.”

“Science is to explore how
everything really works”

“Science from gitl’s
perspective can be the
knowledge that someone
has achieved based on real
facts in life.”

According to Gitls

10



Young Co-creators

“Science it’s a type of knowledge or
study that have to deal with facts or
truths that showing the operations of
general law. Science is the study of
the natural and behavior of natural
things. We have branches of science
like physics biology or chemistry.”

“Science is not only a lesson
but also a discovering
experience. You discover
more and more things about
science every day. So, it comes
out that science constitutes a
source of knowledge
nowadays.”

“Science is a study dealing
with facts or truths showing
the operation of general
laws. In addition, it is the
study of the structure and
behavior of the physical
and natural wotld.”

T

“For me, science is a
collection of information
understanding how the

wotld works.”

According to Boys

“Science is a systematic enterprise
that is used to collect knowledge,
which afterwards helps people
explain some questions about the
universe and the environment they
are living in. Also, this collected
knowledge can be used to test a
variety of reactions, that can be
used to create all kinds of different
things that make our lives easier.”

11



Open Science Schooling — Students’ Journey

WHERE CAN WE FIND

SCIENCE?
PERSONAL PERSPECTIVES (REPRESENTATIVE

ANSWERS)

O U

C
.
WHAT IS SCIENCE IN THE PAST

AND WHAT IS IT NOW?
PERSONAL PERSPECTIVES (REPRESENTATIVE

“We can find science
everywhere. all
“We can find “Science can be found .
science ;bsz] utely e Vef.'VWb‘ff e. we know today came
. n the nature, In our from science.”
cUe, where in our homes, in things that we
everyday life.” utilize in our daily '

> routine, even in our own

n - bodies.” e
‘Science can be found

“Science takes place ' everywhere around us
all around us, but in our everyday lives

more specifically in and is very important
Iabs with scientists.” “Science can be founa for everything we do.” e
in many fields. We can
find it in two Iat'ge “We can find
fields: social science science everywhere
“Q Ay, % 5 2 . )
Science is a thing N r—— in our everyday
that can be found N 4 .
- lives especially in
everywhere in the ’ P
- the nature.
world around us.”

“In the past, science was just a lesson that everyone

ANSWERS) o
“Scientific knowledge allows us to was ignoring it. Only few people wanted to discover
develop new technologies, solve its “magic”. Nowadays, it is a very complicated but at
practical problems, and make informed the same time a very interesting lesson that it
decisions — both individually and contributes to many sectors.”
collectively."

“Science in the past was only for
scientists. Now is for the hall world.”

“Science: it is the development of science and scientific
knowledge, both in the natural and social sciences. This
is true from the beginning of the history of mankind to
the present day.”

“In the past science was often presented as a progressive
accumulation of knowledge, in which true theories
replaced false beliefs. Nowadays science is defined as, an
attitude of observation and experimentation quite often
with the inclusion of mathematics to explain those
observations.”

“Science in the past was very important as today
but, in the past, we learned all the important stuff
about it and we solve some things about it.
Nowadays we have a lot of science laboratory and

a great number of students learn about it.” 12




Young Co-creators

A

WHY IS SCIENCE IMPORTANT?
PERSONAL PERSPECTIVES (REPRESENTATIVE ANSWERS)

“Because its products are so useful, the
process of science is intertwined with those
applications.”

“Science is significant for lots of reasons. Firstly, it
conduces to many people’s jobs, especially in our days,
such as doctors or scientists. Furthermore, it concuts to
our daily lives through the basic things that we use like a
fridge or an oven.”

“Science is important because it has helped
form the world that we live in today.”

“Science has led us to finding out things that give us what
we have today. It is also valued by society because the
application of scientific knowledge helps to satisfy many
basic human needs and improve living standards.”

“Science doesn't just help people find answers to a variety
of questions, but also helps the human brain to grow.
Furthermore, science helps people find jobs and helps
them with small and easy or even with harder tasks that
they have to do every day.”

Science is very important in our everyday lives
because it help people to do great things in their jobs
and in their lives.”

“Science is important because it can help people be

conscious of how everything changes from time to time.

Science is a way of helping the brain grow in
finding new knowledge and helps us defeat our

curiosity of how the world develops and works.”
»



Open Science Schooling — Students’ Journey

WHAT ARE THE BENEFITS OF SCIENCE?
PERSONAL PERSPECTIVES (REPRESENTATIVE ANSWERS)

-

“Scientific knowledge allows us to
develop new technologies, solve
practical problems, and make
informed decisions — both
individually and collectively.”

“Science has a lot of benefits since
it helps humans find jobs, it makes
their life easier and also helps them
defeat their curiosity about
questions that they can't answer
\themselves.”

“Science allows us to develop new
technologies, solve practical problems,
and make informed decisions. Because
it's so useful, the process of science is
intertwined with those applications.”

“New scientific knowledge may lead
to new applications.”

1

!

(.

- J

\

Science contents a lot of benefits,
such as the ability to do
experiments and put them into
practice. Through experiments you
learn, you discover, and you deal
with interesting lessons.”

P

N

“There are so many benefits of
science. First of all, science makes
our lives easier, more fun, and
more engaging. We learn more
through science.”

.

/”Science have a lot of benefits life is\

become easy and comfortable
through science and technology,
man have become advanced by
using various new technology, Due
to the development in the science
and technology impossible have

\become possible.” /

-

“Through the evolution of science
lots of discoveries have occurred so
it is safe to conclude that with.”

14



Young Co-creators

How WOULD THE WORLD LOOK LIKE WITHOUT SCIENCE?
PERSONAL PERSPECTIVES (REPRESENTATIVE ANSWERS)

—> “The world is nothing without science because science is everything in this world.”

—> T don’t think there is one person in the world that wishes a world without science. I cannot imagine the world without science existing. 1t wonld be awful.
And I think lots of people agree with my opinion.”

—>  “Without science the world would not come up to this point. Because of science we have Technology, buldings, bridges, structures and transportation.
However, the most important thing that we wouldn’t have if science didn’t exist is knowledge.”

— A world without science would mean that we would still be living in a very different way to that of what we live today. In fact without science we wonld not

have electricity which wonld mean no mobiles, cars to travel in, fridges to keep food fresh and other important things.”

“Without science the world would be a lot different and it would look like we still live in the prebistoric era and pegple wonld never be able to evolve.”

“We wouldn’t know a lot of things about ourselves and about the stuff around us, we wonld be still afraid of thunders and natural things like that and we

wonldn’t have so many cool things we have today.”

Vol

—> “Since we have made science part of our lives, I would imagine that it would be a lot harder. Also, we would be clueless when it comes to the general laws of
the world.”
—> “From my perspective a world without science would be a meaningless world as nothing can be discovered due to the lack of knowledge needed.”

Contextualising science in their community was the next step in which, the students at first researched to find companies in their
community, networked with them discussing the possibilities of working with some of them. Chimar Chemics Company was one of the
community organisations to which the students made a field trip. Chimar Hellas provides state-of-the-art resin binder technology to industries
all over the world. During the field visit, the students had the opportunity to by informed on safety issues before taking a tour on the
company’s facilities and then they visited the Chemistry labs to see the company’s scientists work on producing special resin compounds.
After the tour to the company’s facilities, the students had a briefing from Chimar’s public relations spokesperson on STEM career
opportunities and the company’s research unit.

Students involved local companies in their quest to understand what science is and how it is

applied in their local community.

15



Open Science Schooling — Students’ Journey

Platon School student teams at Chimar Chemics
interacting with expert regarding what science
was and how it was applied in the company.

16



Young Co-creators

Additionally, the students contacted the Head of Katerini region’s Secondary educational office and discussed about the project with him.
They also involved the Parent’s Association of our school by informing them about the project. The students reported that

“All the people that are informed about the OSS project, think that it is a great idea to show to the students that science is related with everyday life. They also think
that it will be a great advantage for the students to work on this project and cooperate with people ontside the school.”

Once the students understood practical aspects of science in their community, they chose the issues that they were
interested in further investigating through immersive missions after the students researched their community organizations and discussed
with their teachers. The students choose two different activities to work on as their immersive missions, within the framework of OSS project.
This mission was selected because students wanted to investigate science in their everyday life. They wanted to implement practically the
content they learn at school and discern the importance of science and how science makes our lives easier.

KNOWLEDGE AND COMPETENCES ACQUISITION

O IMMERSIVE MISSION 1: WORKING ON THE EMERGENCY LIGHTNING OF OUR SCHOOL

The students were interested in improving the emergency lighting system of their school grounds since it was 7 years old. In this light, with
guidance from their teachers, they studied their current lighting system that was made seven years ago followed by researching on topics
related to light engineering and design that were also part of their curriculum. Armed with theoretical knowledge, they then approached a
local enterprise that produces emergency lighting and fire alarm systems.

The student team networked with engineers at local enterprises and other professionals in this
field and gathered information they would need to develop a new emergency lighting system

at their school. Their outcome was evaluated by an electrical engineer who guided them with
suggestions and open discussions.

17



Open Science Schooling — Students’ Journey

Student teams discussing their plans with local engineer and getting
practical feedback and new knowledge.

18



Young Co-creators

O IMMERSIVE MISSION 2: WINE PRODUCTION

For this mission, the students wanted to explore the wine making process since the beverage is widely consumed in their country. In
preparation to materializing this activity, the students learnt about wine production in ancient times and the evolution of the process through
watching videos, they learnt about the chemistry behind and engineering of the process, in classrooms. They visited a local winery where they
witnessed the different stages of wine making process and the science behind it. The teachers reported that it was very important for the

students to practically witness the wine making process that they had theoretically studied in their classrooms.

EPYOPH OINOMOIHEH RED VINIFICATION

Ahxoohui Z0pwan atous 26°C 4 AiaBpox oTe
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Preumatic press Maturation - As

onm | § b

Understanding the science behind winemaking in a local brewery.
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Open Science Schooling — Students’ Journey

DOCUMENTATION

Documentation of the student teams’ journey was made mainly through pictures and videos that were to form part of the
project’s video contest. The team’s video showcased the difference between traditional and innovative pedagogical methods and its effects
on students and teachers alike. The plot was developed in collaboration with the teacher after having watched many videos of similar
nature, that inspired them “...we got inspiration from other videos and in order to have a more fulfilled ontcome.” (team captain, Greece)

As a part of the Video contest, of the project. the students presented a short video which depicts
their work during the immersive mission activity of emergency lighting system building.

Click on the image above or on this link to watch the video https://youtu.be/-bJrNz-jp1w

20
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Young Co-creators

The students worked as a team and the planning process resulted in identifying the skills and determining the roles of the students in the
video.

“During the time of our progress we found ont which one is more skilful to do each task of the video.”

Regarding the use of technology in the video making, the students used smartphones for recording video footages and an IOS application
was adopted to work on the editing. The students claim that since they already had personal experience of video editing, they did not have
any additional training in doing the same.

“We basically took advantage of onr phone cameras due to the fact that baller smartphones have excellent resolution. Also, becanse we wanted to have
better voice quality, we the phone up with a microphone.” (sic)

“We used an app on app store and the cuts were made on an iPad.”

The field work in the video making itself was not considered difficult, after the planning phase, the team was divided into groups to film
different sections of the video’s plotline. The solidarity towards their end vision enabled them to work well as a team without conflicts.

“..we were all determined to have a nice outcome.”

Akin to Team Poland, Team Greece too mark that coming up with the plotline was challenging for them, since there were so many ideas
that came along in this phase.

“The challenges were found in the plot of the video. By watching other videos online, we had a lot of inspiration but in the end with the help of our teacher
we faced this problems and we went on with the process.”

Despite the above being a challenge, the students state that it was a new learning for them and working together as a team was both
enjoyable and rewarding.

“We think that doing things together is always rewarding and to choose the best idea is the hardest part of the task.”

The second challenge they faced was the lack of time for making the video albeit their video was up to their expectations. If they could do
this all over again, they would like to have more time to invest in making the video.

“The only problem was time; we didn’t have enough time...”

21



Open Science Schooling — Students’ Journey

SHARING

The student teams shared their science learning journey with their local community through various channels
including social networks (e.g., Facebook) and local radio stations. On the 11th and 12th October 2018, the European Ideas Network hosted
a seminar on “Investing in Education and Innovation”, in Thessaloniki, Greece. On the second day of the seminar schools from Northern
Greece presented innovative ideas during the “Increasing digital innovation: Encouraging innovation in schools” workshop. In this workshop
Platon School students presented the Open Science Schooling project and their actions.

Student teams sharing their learning
experience with OSS at the regional
level.

22



Young Co-creators

Students showcased that EU can promote a better framework for innovative educational
projects to flourish among schools and universities and shape teaching methods accordingly

to the new reality. It is also crucial to talk about how it is possible to integrate innovation and
digital technologies in the current Educational systems, especially since the new generations
will increase the scientific potential of EU in the upcoming years.

During the Project’s Mobility event in Fukow, Poland in September 2019, the student teams showcased their OSS
Immersive Missions journey in the form of a collage presentation. They designed, printed and distributed flyers in order to inform their local
community about the project.

Student teams’ graphical representation of
their science learning journey as a
retrospective reflection of the process.

23



Open Science Schooling — Students’ Journey

STUDENT TEAMS’ VOICES —JOURNEY DESCRIPTION IN GREEK
TEAM 1

Otav éexwvnoaue to mpoypouua Sev yvwpiloue to Tt akpltBwe
ENMPETIE VO KAVOUUE. META a0 apKETEC oUINTNOELG KATaAdBoE
OTL EmMpeme va Yaéouue atnV mapoxn LA (EKTOC oxoAgiou) yia To
7T0U Bpliokovtal oL EMIOTAUEC YUPW L.

Apxloaue Aoumov va YAXVOUUE O€E ETUXELPHOEL TIOU EXOUV Vo
KOQVOUV LIE TIC EMLOTHUEG KAL YL TOUC POpEic tou Ja umopovoav va
uac Bondnoouv o auto to mMPoypauua. EmokepTiKaue tv Ap.
EAEvn MaBAibou mou eéetbikevetal
otov touéa tou Microstructure Of

Materials with Electronic Microspy. Me tnv omoia eiyaue uio urtépoyxn oulntnon omou uoc €nynoe
arto T 8Lkn) TNC MAEUPd TO Ti €ival erttotiun. H emouévn ouvevteuén ntayv ue tnv kupta Mapia Katiovikn
1 ool oTTOUSOE OTO TOUENC (PUOLKWY ETTLOTHUWY OTO ApLOTOTEAELO [avemniothuLo tn¢ OecoaAovikng.

Me to mépaouoa Tou xpovou eixe kepbioel moAAéc umotpopiec kadwc kat moAda BpaBeia. MNpoopata
képbtoe to BpaBeio L Ordeal- UNESCO yia Ti¢ yuvaiKeg.
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Young Co-creators

EmutAéov mnpoe oUVEVTEUEN QO TOTILKOUG ETILOTHLOVEG OXETIKA UE TIGC ETIPPOEC OTAV NTAV OTO OXOAELO /TIAVETIOTAHULO KAl YLaTI
enéAeéav autov tov Touca kadwe kat Tt aAdd evdiapepovta eiyav eKTOC TNC QUOLKNG. EmLTAEov TouG pwtrHoaue Stapopeq cUUBOUAES
OXETLKA LIE TO TTIWC UTTOPEL KAVEIC VO EXEL UL AGUTTPN KOPLEPD OTNV QUCILKI).

Kata tnv Stapkela twv padnuatwy pac o SaokaAog tn¢ QUOLKNC LUAG LA Ee0e va BpOUUE Eva TPOMTO WOTE VO KAVOUE EVaV
AELTOUPYLKO KATATTEATN O OTTOLOG UTTOPEL val eKTOEEVTEL Evar UTTAAGKL TOU TEVIC O€ anootaon duo UETpwy. Emtetta Stopyavwoaue vav
SLOYWVIOUO UE UTOUG TOUG KATATTEATEG KAl 0 KXAUTEPOG kEpSLoe Eva BpaBeio.
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Open Science Schooling — Students’ Journey

2TN OUVEXELD, TINYOUE OE
EPYOTNPLA KOl KAVOILE
Slapopa MEPAUAT ETOL WOTE
va AaBouue uLa yevon amo tov
Tporto Tov ormtoio SouAgvouy ot
EMIOTAUOVEG aAAd Kot
SoUAEYaE O€ MTPOOOUOLWOELG
= oto urtoAoyLoti).

TéAog, amopaoioaue va emOKEQETOUUE SUo otvorotia. To mpwTto
eglvat 10 owonoteio TlepoBaocideiov omou eibaue mnwg
dnutoupyeital, JUUWVETAL Kol CUCKEUALETAL TO Kpaol. To SeUTEPO
oworoteio ovoualetal Ktiua lapumién to omoto Bpioketal o
KovTd otnv meploxn Hac. Exel oulntriocoue UeE TOUC OLVOTTOLOUC
omouU poc pilnoav yla tnv eneéepyacioa Tou KpooloU Kol TNV
totopia tou otnv EAAada kot 1TL0 CUYKEKPIUEVD OTOV TOTTO UOC.

s ')

@-ag
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Ev KaTakA€(SL, CUUUETEYOVTOG OE QUTO TO MPOYPAUUA avTIANQEONKaUE TTO0O
ONUOVTIKEG Elval OL EMLOTAMEC KaL N @uUOLkn otnv {wn tou avipwrou. lNpwv
7o OAa auTd EiYOUE TIC PUOLKEG ETILOTAUEG OTO UUXAOD Hac we Eva Bapeto
uadnua SLOTL To UOVO TPAYUa TTOU Kavaue ntav va padaivouue Bewpiec kat
AUvouue aoknoeL¢ oL Omoleg eV UaG xpnoiuevav, dAAd Ue TNV eunelpia Tou
{noaue péoa amo aUTO TPOYPAULO KAl UE OAEC TIC SpaaTnPLOTNTEC TTOU
KAVOUE OUVELSNTOMOLOAUE TTOOO ONUOVTIKEC Kol EVOLAPEPOUDEC Elval.

TEAM 2

Kata ™ Slapketa tn¢ CUUUETOXNC LOC OTO TTPOYPALLA TOU open
science schooling eiyaue tnv eukalpia va eMEKTEIVOUUE TNV
avtiAnyn pag aAldd kot Ti¢ yVWoEeLS UOG TAVW OTLC PUOLKEC
emotnueg. MNa va cuuBei auto MPAYUATOTTOLOAE APKETEC
oulnNTroElC UE TOUG KaBNyNTeC Uag aAdd kot ue aAdoucg
EMIOTAUOVEC aTTO TNV TTEPLOXT) TTOU {OULIE.
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Open Science Schooling — Students’ Journey

MMpayuatonolNoouUE QPKETEC EMIOKEWELG OE XWPOUG OTTOU TTLOTEVAUE
OTL «kpUBovTaL» Ol QUOLKEC ETTLOTHUEC ONMWC TO TTAVEMIOTAULO, TO
kEvipo epeuvwv Noisis aAda kot ywpouc eyaotnpiwv @UOLKWV

EMIOTNUWV.
2TN OUVEXELX TIPAYUXTOTIOL OOLE UE TN OELPA UAG KOL EUEIC KATTOLO
TIELPAUATA OE TIPAYUATIKO AAAQ KAl ELKOVIKO EQYOOTHPLO
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Young Co-creators

MeTta amo apKeT EpEuva TOU TIPOYUXTOTIOLIOAUE VIO TIG ETIXEIPNOELG TToU Bpiokovtal otnv TMEPLOXN MG, QITOQAOTIOOUE VO
aoxoAnBGouue ue to U TNG MUPATPAAELAC KOl TWV QWTIOTIKWVY ao@alsioc. Kadoplotiko poAo yia tnv 0AokAnpwaon tn¢ EpEuvac Kat
¢ epyaciac enaiée n etaipeio Olympia Electronics, n oroia €ixe tnv kaAoouvn vo LA TTOPEXEL TTANPOPOPIEC yLa TOV TOUER AUTOV. Me
QUTEC TIC TTANPOYOPIEC va armoTteAoUV ula Baon yla thv Epeuva avalnTtrooue MANPOPOPIEC OTWC KAVOVIOUOL Kol TPWTOKOAAd mou
ENpere va tnpndouv yla tnv avadlauop@waor) ToU cUCTAUATOC TUPATPHAELAG TOU OYOAE(OU UaG. 2TV MPoontadeld UoC auth EiYoue
kot ™n BonUeta tou kupiou AxIAAEa 0 OTTOIOC EivVaiL Kol 0 UNXOVIKOG TTOU KATOOKEUXOE TO KTHPLO.
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Open Science Schooling — Students’ Journey

Ooov aopa tnv entioken uoc otnv MNMoAwvia, eiyaue tnv evkalpia wg

HaONTEG va artokouiooUUE EMLTAEOV yVwOELC ato nAaioto twv QUotkwv
Emotnuwyv. ZUYKEKPLUEVO OTTOKOUIOOUE YVWOELS yla TIC QDUOIKEC
ETILOTNUEC KOIL TO TTOLOG ELVOIL O OKOTTOC TOUG, TTOU ELvVaL ) UEAETN TNC UANG
KoL TwV KIvnoewyv. EmumAéov eiyaue tnv evkalpla va mepAUATIOTOUUE
ue v Snuioupyia kpuotaAdwv amd amAd UAlkkd OnMwc Kal thV
KOTOLOKEUN)  QUTOKIVOUUEVWYV  POUTTOT XPNOLUOTIOLWVTAC  UEPLKT
oupuata, ula uratapio kot kaeAwdia nAektpodotnonc. Me okomd thv
Katavonon twv mpayuatwv mou uadoaue yia ta creative media
OUUUETEIYQUE O Evav SLoywVIOUO YVWOEWV TOV 0moio KEPOIOE Evag
oUUUaONTIG Hag. e
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Young Co-creators

To koAAal mou aoyoAndnkaue otn MNMoAwvia ixe Yeua nw¢ mepaocaue otn SIAPKELA ToU MPOTIEKT. EEnynoaue ta cuvalodnuata uag,

Ta npoBAnuata poag, Tl poC QpECE TILO TTOAU O QUTO TO
npoypoauua  UECA  QTTO ElkOvec mou Bprikoue o€
TIEPLOO LK. Akoun, XPNOUIOTIOLCOE KATTOLX

UAlka mou pag edbwoav ol Kkadnynteg

npoortadwvtoc va kavouus 1o koAAal upoc

000 TO0 KOAALTEYVIKO yivetatr . Htav n mpwtn

popa  mou  Eiyaue oriaéel koAAal kot pag

apeoe auUTH N EUNELpiaL yloti OUVEPYOAOTIKOE
0co mo  ouadlKd ywvotav ylo va
KOTOEPOULE T0 kaAutepo. To apvnTiko
mou  Bprkaue  oto épouo pac nrav ot dev
E€paue Tw¢ Vo Kavouue koAdal omote

apynoaue Vo éekvioouue

Kot SV KATOQEPQALIE VAl

T0  0AOKANPWOOULE.

Mrnopovoaue va Tto

KQVOUUE aKouo

kaAutepo aAda  bev
armodappuvinkoue Kol
KQVAUE UL TIPOOTIATELN YLOL VO ETILTUXOUE TOV OTOXO UOC . 3TO KOAAQL auTO eVwInKale,
OUVEPYAOTHKOUE Kol SOUAEYUE WC ULa EVWUEVN oudda.

Motevouue nwe to project Tou open science schooling uac Bonvnoe va dnutoupynocouue uLa
Topousiaon oQOCIWUEV OTNV TUPACQPAAELN KOl TOV QWTIOUO Yla Vo TTPoBaAAouUE OTOUC UTTOAOLTOUG
uadntéc kot kadnyntég. Kowvn yvwun tng ouadac nrav nw¢ odot Ja YeAaue va OCUUUETEXOUUE OE EVO TTAPOUOLN
TIPOYPOAULO ULOG KOl UOC APECE N eumelpia. Emion¢ uéoo amo auto to mpoTlekt uadaue va ocuvepyalOuaote e rodid amo aAAeg
eGVIKOTNTEC, Vo eKPPalOUAOTE EAEUTEPQ KAl Vo EMIAUOUUE Ta TPOBARUATA UAC UE WPLUO TPOTTO.
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Young Co-creators
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the urban area of Modiin City. The city has an

approximate population of 100,000 inhabitants. The
number of students over 12 years of age studying at the
school is 1300. The school practices traditional system of
pedagogy. A view of the school ground is given here.
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Disciplinary Center 2 3

IRONI BET ISRAEL, is a public school situated in




Open Science Schooling - Students’ Journey

The teams consisted of two teachers, and seven students in the leading group. Over 90 middle-school students took part in the lessons
which were organized by the leading group. The project related activities were conducted bothistriwithin and outside of school hours. A
total of 70 hours was spent for the project, including 10 hours for the younger class that participated in the co-creation activities (8 hours
of the lessons in the park and 2 hours of concluding discussion and presentations in classes). The choice of topics for the activities was
made by the students which was then discussed with the science teachers who tutored them partly.

-

L}

Israeli team

In Israel, the student
team implemented a
tutoring system to

share with other
students their progress
and learning of science
related topics.
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Young Co-creators

PROBLEM IDENTIFICATION AND CONTEXTUALISATION

Understanding science was the first step of students” OSS journey. During this process

they carried out the following activities:

— constant revision of possible plans,

—> brainstorming and discussing various ideas on how to facilitate the activities were
the key to students’ success in understanding science,

— interviewing peers, teachers, family members and other stakeholders to gain their
views on what science was for them. the students received a fascinating variety of

different answers, which served them for identifying the relation of their community
towards science, in order to determine the idea for their project. Here are just a few

of them:

‘T think that science is all kinds of
interesting things about nature, what
plants are made of, materials... we
observe what is found around ws. If
you don’t know, you discover these
things at science class” 2" grade
Student

“Science for me is actually everything!
everything is made of science, all that
happens is science... this chair- is
science!” School student

“Science for me is what forces the
person to think about the essence,
about how this world is built... It’s “Basically, there is no such thing as
not like superstition or religions, science, but if you're asking, it's
science is to  think critically...” buman’s way of exploiting nature, for
Math teacher his personal favor.” School student
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Open Science Schooling - Students’ Journey

“Science is a form of

@
WHAT IS SCIENCE?

PERSONAL PERSPECTIVES (REPRESENTATIVE ANSWERS)

knowledge that is always

e .
around us. We lean on it Science is a way

for us to learn and

round us. We lean on it in

get to know our

nearly everything we do in

wotld.”

our day to day life.”

“Science consists of

observing the world “Science is curiosity

)

I According to Girls |

in thoughtful action
about the world and

by watching,

listening, observing,

and recordine” how it behaves.”

I According to Boys |
“You can find it

WHERE CAN WE FIND SCIENCE? everywhere. From food to

PERSONAL PERSPECTIVES (REPRESENTATIVE ANSWERS) cars, in school and in the

mall- we are all affected
by it..”

“‘We can find science
everywhere- we just need
N to open our

look.”
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L9,
C
* I
WHAT IS SCIENCE IN THE PAST AND WHAT IS IT NOW?
PERSONAL PERSPECTIVES (REPRESENTATIVE ANSWERS)

“In the past it was much more limited. But now it is

thriving.”

“The Science in the past wasn't a very useful tool
because the world was more religious, but now, I think
that science is the most trusted tool in the world.”

A\

WHY IS SCIENCE IMPORTANT?
PERSONAL PERSPECTIVES (REPRESENTATIVE ANSWERS)

“Science is important because we are all
affected by it, and because it can really
change our view of the world around us-
thanks to science we can solve problems

and help each othet.”
J

“Science helps us understand the world
and develop it using researches and
technology.”
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Open Science Schooling - Students’ Journey

OWHAT ARE THE BENEFITS OF SCIENCE?

PERSONAL PERSPECTIVES (REPRESENTATIVE ANSWERS)

“Science encourages us to
think outside of the box and

nn

think in a different way.”.

Science
Benefits

=

\ How WOULD THE WORLD LOOK LIKE WITHOUT SCIENCE?
PERSONAL PERSPECTIVES (REPRESENTATIVE ANSWERS)

“One of the benefits of science
is the fact that we can help
each other cope with different
problems thanks to it..”

— “The world would be a much darker place. Reality would be something that we are afraid of. “

— “The world would be less interesting and less creative. “

From these enquiries the students report:

“Being in contact with the community, with kids and adults at different ages, and engaging in

an important real-life challenge makes learning deeper and transformative and doesn't feel

n s

like "Learning".




Young Co-creators

Contextualising science community was the second step that the students took. For this, students arranged series of communication

events with social actors and presented OSS project ideas to classmates and senior citizens of their community. These activities gave the
students the opportunity to reach a wider audience and tell their stories.

Student team in a workshop with
senior citizens to demonstrate
their project ideas, and during a
science lesson in the playground

Student team then decided to investigate the topic ‘Science in the Playground', based on the results of their inquiries and discussions with

local actors. They wanted to make the playground an interactive, self-exploratory avenue for science learning for all ages.
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Open Science Schooling - Students’ Journey

KNOWLEDGE AND COMPETENCES ACQUISITION

O IMMERSIVE MISSION: SCIENCE IN THE PLAYGROUND

The objectives of the immersive mission were:

—> to place signs in the playground with scientific content

— to add videos in barcodes for parents to show their children

. . . . Student consulting with the science coordinator
—> to prepare interactive lesson plans for middle-school students in the playground g

—> to connect and share with parents through the parenting and family centre

—> to train students and retired teachers as volunteers for facilitating in the playground
According to the student team’s investigations, the signs would carry for example physics explanations for swings, biological explanations
for the surrounding nature, chemical explanations for materials used, etc. Some examples of the signs are shown here:
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10w 0vaT NIz

PRIDAYI MDA DAY -Ban R 170 0000 0N AD 1) NOND NOADD Y XN

701N T UTINNT OVO D)7 KY!

RIDNYA NIDYY BN

> 9

027 ANd T 0TI N9 §'0IN7 TWON

00 SN

Signs containing physics explanations about the playground toys 40
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SCIENCE IN THE PLAYGROUND - PHASE |

The first part of “Science in the Playground” immersive mission involved the students making
a field research listing and taking inventory of the various facilities and structures existing at

the playground. This was followed by meeting and consulting with an engineer on how the
mission idea can be made possible.

Finally, the students met and consulted with teachers on planning how to conduct the project. The students broke down the project into
smaller assignments which they divided among themselves, such as designing signs for each of the facilities, phrasing and formulating the

wording of the signs. The students also met with the Mayor of Modiin Maccabim Reut, where they presented and described their project
idea to receive his support for the cause.

The playground in Modiin where the
student team develop their project
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SCIENCE IN THE PLAYGROUND - PHASE I

In this mission, the students wanted to impart science education to middle school children focussing on the workings and dynamics of the
playground facilities. They planned their work sequentially:

1. Starting with identifying the content be incorporated in the lessons.

2. Task division and creating work teams; overviewing different playgrounds in order to choose the one that answers the
requirements of the project in the best way. In each of the playgrounds, the students wrote interesting questions about the facilities
and the park environment, suggestions for activities, advantages and disadvantages of the playground etc.

3. Choosing the optimal playground through a joint discussion, based on the information collected.

4. Identifying the methods to be used to facilitate the lessons delivery.

5. Writing 4 worksheets about different playground facilities, using the ideas which were written in step 2. The worksheets will guide
the middle-schoolers during their research.

6. Designing and structuring the worksheets, making the wording more attractive.

The goal of Phase II was to create active stations for students and the general public to be able to experiment themselves and construct
their own scientific conclusions and results while learning in the park.

SCIENCE IN THE PLAYGROUND - PHASE III

This phase saw the implementation in the playground of the lesson plan created in Phase II. The students briefed middle-school students
about what to expect in their lessons on the playground. The middle-schoolers were divided into 4 - 5 groups per activity and they were
allocated a park facility to explore and investigate. Every facility exploration was led by a student team member who was responsible for the
process and accompanying each of the groups through their activity, facilitating their progress to reach the objective of each research task
given to them. When each team finished the research on one facility, it moved on to the next station. This way every group experienced 2-3
facilities. At the end of every lesson, the class was asked to fill a feedback questionnaire, which served the team members for improving the
lesson plans.
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The middle-schoolers experimenting with the physics behind the different playground items
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Open Science Schooling - Students’ Journey

SCIENCE IN THE PLAYGROUND - PHASE IV
During this phase, after the mobility in Poland, Sept 2019, the students wrote another worksheet, and consulted again with the science

coordinator and other teachers about the level and topics of the questions. They improved all the worksheets once again and held lessons
twice. After the lessons they interviewed the teacher and two middle-schoolers about the new way of learning which they have experienced.
This time, they also asked the middle-schoolers to sum up their research experiences and conclusions in a collaborative presentation. The

students presented it at science class, the team members came to watch and held a concluding discussion with them.

Interviewing a student and their science teacher. Groups’
presentations of their science research at the playground.
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DOCUMENTATION

The documentation of the project activities took the form of video making, which led the Israeli student team to win the second

place in the video contest. In the video, the students discuss how they came up with their project idea and how they proceed. In addition,
throughout the whole project the students documented their process in a shared Google Drive folder, where they put all the presentations
and documents made by them, meetings protocols, material from interviews, photos etc.

Since team Israel’s immersive mission was about creating a Scientific Playground, the idea was to incorporate signs related to physics,
chemistry and biology in kids’ everyday life in a playground. Turning a public area like a playground into a fun unconscious science learning
environment and making it accessible for the entire community were the initial goals of this immersive mission. To achieve this, signs with
scientific content were prepared and placed in the playground. To involve also parents, some videos in barcodes were created so that the
parents could watch the videos together with their children. “We decided that the best way possible to project all the work we've done is through a
thorough video and voice over explaining everything we’ve done”, the team captain said.

\ ﬂ Open ScienCe O * /1004
/
.’I /

Science in the playground
(click on the image to
watch the video!)
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https://youtu.be/AnePZs_9iyg

Open Science Schooling - Students’ Journey

From the students’ perspective, this experience was not very challenging or requiring teachers’ guidance since they were familiar with
filmmaking and already taken some courses at school related to it. Filmmaking was their longtime hobby, so the process was very much

enjoyable for them. During the team interview, they expressed

“We knew how to use it becanse we are both learning filmmatking in school.”
“We both learned it by ourselves, since filmmaking is a longtinme hobby of onrs.”

With regards to cooperation and teamwork they said:
“We get along really well and know how to work fogether as a team with shared effort and understanding, therefore it was not hard to decide who does what.”

They dealt with different technical instruments like camera, smartphone cameras, and movie making and editing phone applications. They
were confident in working alone but of course aware of the fact that if they encounter any problems, teachers would gladly help. What they
claimed they learnt through this activity was having the chance to bond together more and to understand the project better: “We mostly

connected with each other and got an opportunity to understand the project better”.

Stating, “We wouldn’t do anything differently” and “we enjoyed video mafking very much” shows that students had good time during the process, and
they are happy about the outcomes.
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SHARING

Sharing of their learning experience was a noticeable part of the student team’s activities and progress. They presented their project to:

— the mayor of the city

— the Minister of Education of the Republic of Srpska, who came to school with a delegation, in order to watch different creative and
unique innovative projects in school, and get inspiration from them

school students and teachers

senior citizens

Vil

the other OSS project partners and students during project mobility event in f.ukow, Poland in the form of a collage
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The student team sharing their project idea with Modiin City Major (left) and
with the Minister of Education of the Republic of Srpska.
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» : ki The student team were very satisfied with their work;
;j I\\ ) L] [ however, they faced some challenges as reported below:
A ‘ }‘ | ! = ““r‘ y

e “The challenges we faced were to establish a
cohesive student team that included students

from different trends, levels, and disciplines.”

Another very important challenge was the fact that part
of the middle-schoolers were easily distracted at the
park, and it was challenging to make them really
interested in the activity. The students dealt with it by
trying to take advantage of the situation, sometimes by
improvising- connecting the questions to the interest
fields of the younger students.

They also report to have overcome these challenges
through ‘communication and teamwork’ as well as ‘with
the help of the teacher’.

The Israeli team during the
0SS Mobility, Poland 2019
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STUDENT TEAM’S VOICES — JOURNEY DESCRIPTION IN HEBREW I
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OPEN SCIENCE SCHOOLING
STUDENTS JOURNEY

SCHOOL TEAM LITHUANIA

PASVALYS LEVENS BASIC SCHOOL
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ASVALYS LEVENS BASIC SCHOOL,

LITHUANIA, is a public school situated in the urban

area of Pasvalys. The city has an approximate population
of 8000 inhabitants. The number of students over 12 years of age
studying at the school, is 118. The school practices traditional
system of pedagogy. A view of the school is provided here.
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The school team consisted of 6 teachers, and 24 students. The project related activities were conducted both within and outside of

school hours. An average of 1-2 hours per week of project activity was integrated into curriculum depending on the programmes requirements
for the subjects including English, Science, Art, Technologies and Domestic science, Special education subjects, primary school subject called
Nature and Human Studies, Human Health and Safety. About 2-3 hours of extracurricular activities, on average were conducted at school,
at the city and in the library. Towards OSS, in addition to participating in the educational trips, student teams also took part in/organised

project-inspired events in collaboration with the parents’ club activities.

The project related
activities were conducted
both within and outside of
school hours. 1-2 hours per

week of project activity was
integrated into curriculum
depending on the
curriculum requirements.

To combine the team of OSS
participating students was one of
the most exciting tasks of the
project. The teachers wanted to
implement the OSS schooling
school-wise, including the
primary school students. So,

the main team of 14 participants
was the core one and the rest of

The project team at Pasvalys, Lithuania.

the participants were volunteers
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but very important ones (as a link in the chain of an extended project-based activity). By encouraging different age students to work together,
the teachers reported to help their school communities be more cohesive. Older students felt like they were making a difference in the lives
of younger students, while younger students gained positive role models, support, and friends from the older students. The lead teachers
wanted to unite all age groups doing an extended activity starting in the primary school which then led to continuation in high school but
based on primary school findings. They reported to find out that peer learning when students teach and learn from each other, can help
students take ownership of their own learning, increasing motivation. The combined knowledge and skills of different aged students increases
the potential for creative solutions to problems. In this model students from different years take control of the learning process by planning
their own lessons, creating their own presentations, and through teaching each other. The model can be used to teach several classes of
students on topics included in the national curriculum.

Impact: Collaboration and project-based
learning become natural to students.
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“I think, that science is very important

4 for everyone these days, so science is
W

like a lead to easier, better life. Our

expanded scientific knowledge can help

us to discover and invent something

—\- WHAT IS SCIENCE?
PERSONAL PERSPECTIVES (REPRESENTATIVE ANSWERS

new. It can open the way for us to the

According to Gitls

“Science is the acquisition

new technologies and experiments.

Science - is the most important thing in

- »
our lives.

“Science is a study, that can help us to

understand the world better and help us L.
. . . of objective knowledge of
improve our environment. But science can

nature and society through
the study of reality.”

have also negative effects, such as polluting the

environment which leads to climate change.

That's why we shouldn't be catefree about

some of the science experiments but think

about what it will do for the environment.”

“Science is a study of our world
and a lot of different things in it.

“Science is a particular Science is also experimenting,

branch of science such as searching, observing, listening,

watching, testing, questioning,

hysi hemi or “F i i . L .
physics, ¢ stry For me science is a way of exploring, thinking, understanding,

: I i 1 ’s 1 i
biology. discovering what’s in the universe leatning new things and making

and how those thinks work today, conclusions.”

“Science is an opportunity how they worked in the past, and

to explore the world and how they are likely to work in the

: future. Also, for me science
research the mysteries of - > : A
associates with word discovering.”

it, it helps develop new

stuff and technology”

“Science is an obtaining

@
ol

According to Boys

objective knowledge

about nature and
society.”
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“Maybe you won't believe me, when I tell you this, but I think Science
B is everywhere. It is in our everyday life, what we eat, how we come to
WHERE CAN WE FIND SCIENCE who we are, how our body works, how we grow vegetables and plants,

PERSONAL PERSPECTIVES (REPRESENTATIVE ANSWERS) our environment, nature. The process of making medicine is also
science. Doing a sutgery to treat a condition such as injury or disease
Is also science. The fact that Earth orbits The Sun once a year is also
science. There is so much information about Science, that ‘s why I
don't think that one human could learn it all in his/her lifetime. But I
want to learn as much as I can, I want to know why. Science gives me
the WHY I think all of us are still learning about it every day.”

“We can find science in
almost all technological

stuft, we can hear about it »
in the news, we find it at
school”

“We can find science

everywhere: at our homes, “We can find science
environment, industty, in everywhere. Science is almost in
~— *he internet, in our bodies.” everything between us.”

“We can find science in everyday A&—'

things. A few examples would be, a - )
& i P X ’ “We can find science everywhere around us.

car going down a road, physics are Science affects us all, every day of the year from the

Involved. It may be that anywhere you moment we wake up, all day long, and through the

look you will find at least one example night. For example: our digital alarm clock, the
weather report, the asphalt we drive on, our cell

of science.” i
Pphones, the Ilight that we turn off at the end of the
day and etc.”

A

“Science is in our everyday life. We can find it mostly everywhere and that
doesn’t matter what we do, for example: we cook, grow plants, sleep. And
not only in these actions we can find science. Thinking about bigger and
a bit or sometimes even very dangerous things and actions where we can
find science, for example, fires. There are many things that happen in
nature and some of them can even be a catastrophe. Also, we can find

science in humans’ creations, for example: people create bombs and other
dangerous stuff that could destroy the whole world.”
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WHAT IS SCIENCE IN THE PAST AND WHAT IS IT NOW?
PERSONAL PERSPECTIVES (REPRESENTATIVE ANSWERS)

s . , . . .
1 think that in the past weren’t any special machines or other things to “Science is deeply interwoven with society, and as it has changed

help scientists, so they made o lot of guesses and some of them were into what we have today and what we call science. In the past

wrong. Now, as we can see, people expanded their scientific knowledge.

; science wasn't that progressed as it is now, it progresses every day.”
But that has some minuses and the results are that people now know

J
how to create bombs and other dangerous things. Maybe that’s not that
bad because people are more advanced in science etc. But they could “Science evolved with time. Nowadays science is more advanced
destroy the whole world, because they do experiments and it shows, that than in the past. Science in the past was based on myths so it
they don’t really care about the world and other people and all this can wasn't as reliable as science now.”
Qo too far.” J
/ : : : : : : “In the past science was different because there wasn't that much h
“I think science now and science in the past are very different. Science p
now is much more advanced, it improved. Modern science is more technology. Nowadays, we have a lot of technology and that makes
M M 2
reliable and accurate. Ancient science (science in the past) was only based everything much easier.
on observation and not tested. Science, before even the first remarkable
discovery, was something based on myths and simply baffling thoughts ~
\on everything.” “Science in the past wasn't so advanced as it is now. Now science
is focused to make our lives more comfortable and enjoyable. Of
. ) . ) ) course, it also focuses on space, nature and animals.”
“I think that science in the past was more about discovering new )
continents, seas, exploring human body and everything that people
didn’t know about. Now science is more improved .Every year scientists w L )
. . In the early years scientists were not so well developed or equipped
are trying to make something that would help our planet, they are ; ; o
. . . to do experiments, so science was undeveloped too, today scientists
creating machines that are hard to make and requires a lot of effort, but . .
. . . . are more and more developed, so science and new technologies are
the result is amazing. Because of science people now can live longer and develoni ih th 5
o . o eveloping with them too.
they can avoid illness and live their life healthy. Also there are some piag )

Qlinuses that can destroy our planet.*
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el \WHY IS SCIENCE IMPORTANT?
PERSONAL PERSPECTIVES (REPRESENTATIVE ANSWERS)

- . - “Science is important in a lot of ways. It can help us to find a lot of new things about Earth

“Science is important because it lets people . ' . . . . . .
devel hnol " hi and the life that's on it. Science can help us improve the quality of our lives. Science can

eve OI? new technology, discover new things help us find new medicine and help us cure diseases. Science can help us in a lot of ways,
and animals. It helps the world to grow.” oo '

as long as we use it wisely.

“Without science there would be no computers, no “I think that science is the most important thing our life. It is in everyday and every

television, no transport, no technologies but there time, so it is very helpful for humans and it’s very important and useful in their lives.

would be more health problems, diseases, infections, Now, people can’t imagine their everyday life without many machines and things

disasters.” that were invented according to scientific knowledge.”

incredible pace.”

“Science has led us to finding out things that give us what we have today. In fact, without science we would not have electricity which
would mean no mobiles and internet, we would not have fridges to keep food fresh, television to entertain or even cars to travel in. A
world without science would mean that we would still be living in a very different way to that of what we live today. Science is
everywhere in today’s world. It is part of our daily lives, from cooking and gardening, to recycling and comprehending the daily
weather report, to reading a map and using a computer. Advances in technology and science are transforming our world at an

“Science is very important because without it I don't imagine human existence at all.
Scientific knowledge allows us to develop different technologies, solve important
practical problems, make wise decisions and do different tasks in an easier way.
Science helps us to understand the world around us and changes our mindset.”

“Science is very important for everyone nowadays,
without it we wouldn't know anything like history,
math, biology, wouldn't invent new things.”

“All inventions that were made because of science changed our lives in a better way. People probably can’t imagine life without electricity,
transport, internet, knowledge. All those things are based on science. Advances in technology and science are transforming our world at an
incredible pace, and our children’s future will surely be filled with leaps in technology we can only imagine.”
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WHAT ARE THE BENEFITS OF SCIENCE?
PERSONAL PERSPECTIVES (REPRESENTATIVE ANSWERS)

“Benefits of science are simple:

eYou get new technology with it, that makes life easier

eYou discover new things including (animals, microbes, plants,
creatures in water), knowing all this you can be safer, because
some creatures are dangerous. Science helps you learn how to
treat all new things, how to react to unknown things.”

)

-

“Science has a lot of benefits such as helping us understand about

) ) “Scientific knowledge allows us to develop new
the environment, space and ocean. Another benefit would be . .
] - ) ) technologies, solve practical problems, and make
that it helps us to study various illnesses and help us find a cure 1 . . .
informed decisions.

for them. It helps us understand the human nature and study ~
various species of animals. The more we know about the earth,
the more chances we have to take good care of it.”

&

“With the help of science, we can solve social issues,
build knowledge, satisfy curiosity, solve everyday
problems.”

Science

K’Science allows us to discover who we are and why we are here.\ Benefits N\
Cars, busses and trains all originated from science and help us
get around from place to place much faster. Also instead of

“Scientific knowledge allows us to develop new

needing to go talk to a person in person or to write them a letter, 1 technologies, make informed decisions and solve

we can talk to them over a phone or video chat, even if they are some problems. Science is very useful in every
hundreds of kilometres away. Science makes our lives much person life. | think that new scientific knowledge may
easier.” l lead to new applications.”

- J

[”Science has given us many benefits. Rocket science took us to the Moon and is \
allowing us to explore other planets. Like these pictures, taken by a robot on the
surface of Mars. Modern medicine can cure diseases that used to be deadly.
Breakthroughs in technology mean we can travel faster and further than ever
before. We can communicate instantly using the Internet and can carry hours of
entertainment in our pockets. Science and technology have improved our lives.”
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HOw WOULD THE WORLD LOOK LIKE WITHOUT SCIENCE?

PERSONAL PERSPECTIVES (REPRESENTATIVE ANSWERS)

%

—>
—>

“If there were no science, the world would be totally different. First of all, everyone wonld be dumber. We would have no technology; 1 could even say that
everyone wonld still live in the stone age. We wouldn't know the simplest things, like: why is the rain raining? Science is all onr life. Science is in onr every
step.”

“The World would be primitive, not evolutionary.”

“To imagine a world without science is really hard. Science is everywhere we look at. 1t helps us in onr daily lives, and it has a big part in our lives.
Without science we would have very little knowledge about the things that surround us. Of course, science has some negative effects. Some scientific
experiments lead to pollution, which is not a good thing. Climate change is a very tmportant subject right now and I'm not saying that we should stop using
science, because that is impossible, but what 1'm saying is that we should think about the side effects some of onr experiments have.”

“The life of the people wonld be very difficult. Mostly everything would be different than now. Pegple would live much shorter, because medicine in the past
wasn't that well known as now. All everyday jobs would have to be done by people, for excample: mop the floor instead of a robot. But we can see pluses in
that, because now our planet is way not that clean as it was in the past. People are destroying the world in many different ways. We need to use Science to
save our planet, not destroy it. I hope we will manage that before it is too late.”

“Without science the world would not come up to this point. Because of science we have Technology, buildings, bridges, structures and transportation.
However, the most important thing that we wonldn't have if science didn't exist is knowledge, it is the most tmportant thing in onr lives. We could not do
simiple things such as washing dishes and turning on a computer. We wonldn't have invented cars, trucks, or other vebicles withont science. Due to the
contribution of science, human beings now a days live longer because of new inventions of medicine and treatment. Even doctors can transplant the vital
organs such as heart, kidney, eyes etc. due the invention of science. So, science brought the modern civilization at this stage where we are today.”

“The world without science would seem unknown, full of secrets and chaotic because we wouldn't be able to understand where we came from or how we
supossed to survive. If there was no science and no answers to our questions pegple would panic and I don't think that they would easily get along with each
other. If there was no science there wonldn't be any cure or medicine for disaeses. And with no understanding how to survive or keep onrselves safe we
wonldn't live long. 1 think that science is deeply connected with art. Becanse both of them are human attempts to understand and describe the world aronnd
us. 1 love creating art and excpirementing with it,overthinking what more I can add to it,1 think that's connected with why I like science.

“Without science the world wouldn’t come up to this point. Becanse of science we have Technology, buildings, bridges, structures,transportation and

ete. However, the most important thing that we wonldn't have if science didn't exist is knowledge, it is the most important thing in onr lives. We conldn’t do
simple things such as washing dishes and turning on a computer.Also if science didn’t exist people would live shorter.

“Without science we wouldn't have technology, buildings, bridges and the most important thing knowledge. There wouldn't be many things invented also e
wonldd live shorter lives because there wouldn't be any medicine.
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PROBLEM IDENTIFICATION AND CONTEXTUALISATION

Towards science learning and teaching innovative understanding, as a first step, the participating schoolteachers in

collaboration with their students planned their work so that they could integrate OSS project ideas within the curriculum. They focused on
the curricular subjects of Science, English, Art and Technologies. The next step was to consider a few reflective questions regarding how to
practically implement the plans made for learning science.

e How can Science be exciting and interesting during the lessons?
e How can Science be useful and caring about the environment?

e How can we take our scientific knowledge to the afterschool activities?

To find answers to the above questions, as an experiment, the science teacher conducted a science lesson in a different location than the
usual one: outside the school building. At the end of the lesson the students had to evaluate how well they had understood the topic. The
teacher found that the students’ understanding was higher than usual, as per the teacher’s observations. Later in another evaluation on self-
control work, the results were the same. i.e., the students’ understanding of the lesson was higher than usual. The teacher reported following
findings from this activity:

— Changing the usual lesson environment into an outdoor lesson environment can be fun and even more productive.

— This conclusion came as a result of the investigation done during the session with the school’s psychologist.

These conclusions strengthened position of the teachers to ask for support from the school administration to
implement the 0SS approach to science learning, in terms of applying a different didactical approach to
teaching and learning science.
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The project team at Pasvalys, Lithuania
changing perspectives of teaching and
learning science — Outdoor experience.

The teachers and the students collectively affirm that, “We tried this new approach and we

liked it.”
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Contextualising science in the community, the teachers and students organised

educational spaces for the students to try an easy/passive way of learning while being at leisure.
The topic of the lesson was, “Types of the trees growing in Lithuanian climate”. In order to
start identifying and contextualising science in their community students had to recognise the trees
growing around the school and translate their names from Latin into Lithuanian, English, French
and Russian. Approved findings were put up on the appropriate trees for the others to learn.

Finding science in trees — what is suitable to grow
in Lithuania? Science learning at leisure.

Furthermore, the students and teachers involved parents
and other community members into the science learning
activities. Parents’ initiative to help the environment was
undertaken. They put up nest boxes on trees near the school
premise. Another activity involving parents was, “Add some

colours to your surrounding and help the
trees survive winter! Enjoy the view!” The
task was to collect from their homes old or
unnecessary scarves and use them for trees
decoration and warming. Both students and
parents enthusiastically took part in the
activities and the activities were considered
successful and unforgettable.

Involving parents on science learning activities
through games — the identified trees were
dressed up for winter with clothes and bird nests!
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KNOWLEDGE AND COMPETENCES ACQUISITION

From the experiences with science contextualisation, student teams decided the type of immersive missions they wanted to

carry out. Student teams were interested in exploring nature through arts as well as possible business opportunities by creating art from
nature. The students investigated the shape, colour changing properties and benefits of the leaves of local trees and bushes in their forest.
Several immersive missions were developed under this umbrella idea. Furthermore, interviews with role models, e.g., Doctor of Science Mrs
Renata Cesuniene, were arranged by the teachers. The interviews were filmed and shared between the students, teachers and stakeholders.
This activity rose awareness and popularity of the project.

“We invited an outstanding role model, Doctor of Science Mrs Renata Cesuniene who gave us a lecture on the most interesting
scientific discoveries and then involved our students into unforgettable scientific experiments. After this event many pupils
started considering to make a scientific career.”

Pasvalys School Teacher

7)

O IMMERSIVE MISSION 1: INCLUSIVE SCIENCE LEARNING

In this mission, the OSS practice into the learning process of children with special
needs. The students with special needs revisited each geometrical shape they were likely
to see outside in nature. Once out in nature settings, the students were encouraged to use
their imagination to find objects that resembled a geometric shape they had studied in the
classroom.

What shapes are found in nature? A
leaf with hand shape.
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N | \CEy

t
R l Shapes and geometry for all.
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Q IMMERSIVE MISSION 2: LOCAL SOIL BENEFITS

During this immersive mission, the student teams studied the types and properties of the local soil. Target task: starting students’ own
business using the soil of Pasvalys.

The student team needed to identify during the science and geography lessons the most suitable types of soil to start their own business
without too many costly investments. They first learnt about different types of soil, their properties in the classroom. They were to consider
the uses of soil in the everyday life of the local community, and then explore which soils are best for making certain things/ products if they
wanted to start their own business using the priorities of the soil.

They were then grouped into three groups of 6 students each and were given the task to look for and identify 3 types of soil: clayey, loamy
and sandy. Once the soils were identified, collected and brought into the classroom, the samples were subjected to investigation in order to
understand the soil composition and structure. Based on the results of the investigation the students concluded that clayey type of soil keeps
its shape well and is suitable to be used for making pottery or souvenirs and decorations. Together with the teacher of Art they tried the
clayey samples in practice by making attractive pottery or small souvenirs for decoration. Furthermore, looking at business ventures, during
the economics lesson the students counted the expenses and possible profits using the soil of Pasvalys area as a raw source of material for

souvenirs.

&

School administration and teachers welcomed the idea to integrate 0SS project activities into
curriculum. Together with the team members we brainstormed the most interesting/relevant

topic for the Science lesson. The result of brainstorming and final choice of the topic for the
immersive mission was: "Types and properties of the soil. Types of the soil dominating in
Pasvalys area” Cross subjects (Science, Geography, Art, Economics).

Based on the development of this mission the students decided:
—> To display the works in public places, like school assembly hall, museum, library, etc.
—> To take part in St. Kazimiras® Fair as an opportunity to sell the products and make first profit.
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In addition, students discovered the properties of the soil in Pasvalys that make it unique and, by doing the experiments together with Science

and Arts teachers, prepared a step-by-step description/recommendation focused on showing how a lesson in school may help foster a
business idea.

Impact on pupils: scientific curiosity rising, logical and creative thinking development, individual business promotion

Student team showcasing their pottery at the Mobility event in tukow
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O Immersive Mission 3: Nature Bookmarks

During this immersive mission the student teams used dried leaves of different shapes, texture and colours to make bookmarks that could
be sold. The students went on a nature hunt to collect and identify different kinds of leaves, dried them for dried them out for two weeks,
laminated them and made them into bookmarks. These artistic compositions they called Nature Bookmarks. The student teams used the
Herbariums prepared during Biology lessons and documented the process in a video.

Nature Bookmarks — from collection to
final product
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@ SIDEWORK ARTISTIC ACTIVITY- School walls painting conducted by another professional-
artist Arvydas Gudas. He proved that knowing some scientific secrets can add much to

becoming a successful artist. Even those students not interested in Science admitted its
importance

DOCUMENTATION

The student teams documented their journey through photos and videos. As a part of the project video contest, the student
teams presented two short videos which depicts their work during the immersive mission activities. One video showcased students exploring
the types and properties of soil predominantly present in Pasvalys area. They observed, studied and learnt to classify different types of soils
during Science and English lessons. Additionally, their immersive mission depicted in the video also aimed at identifying the most suitable
types of soil to start your own business without too many costly investments. They concluded that clayey type of soil keeps its shape well

and is suitable to be used for making pottery or souvenirs and decorations.

@ In the first video, the students discuss how they worked towards identifying the types and
properties of soil. Click the image below or the link https://voutu.be/bXmP4qCzkAE

l
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Young Co-creators

Regarding the videomaking process, the students reported that the plotline of the video was created through brainstorming sessions where
the students and teachers discussed many interesting and relevant topics.

“The result of brainstorming and final choice of the topic: Types and properties of the soil. "Types of the soil dominating in Pasvalys area.

Once the topic was finalised, the teachers talked about soils in general to the students and explained the idea behind the mission. Students
who had experience in video making were delegated to film video footages and editing of the videos. While the equipment used for the
purpose was a SONY video camera and smart phones, editing of the videos were done on free video editing software.

“Free Windows in-built Movie Maker and Photos APP, 1ideoPad 1 ideo Editor, Avidemuxe, VVSDC 1V ideo Editor.”
The knowhow of the technology and the software was gained through internet and professional consultation.
“...watching the demonstrational tutorials on Y ouTube, consulting the ICT professional working at school.”

The team members marks that the video making process was enjoyable, with students from different classes taking part, being co-operative
and working collaboratively.

“Yes, everybody was cooperative, even those who are usually shy or silent during the regular lessons.”
Regarding the teachers’ involvement in the project, they were present throughout the video-making process especially in the video editing.
“The teachers edited the language in the descriptions or subtitles.”
Apart from the scientific content on different types and properties of the soil, the students mark that in this process they learnt,
“... you need imagination and strong will if you want to reach your aim.”

In light of their biggest challenge in terms of maintaining the quality of the end outcome, the students stated that they would like to get better
equipped and acquainted with technology so that the quality of the video is enhanced, next time.

“The biggest challenge was to send the ready-made material withont losing its quality to the contest organizers. We tried using different ways, but we did not
succeed, and the quality of images was not the best.”
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“We would use better cameras ( more pixels, etc), maybe, we conld ask for a professional help or advice from the professionals ontside the school. Our final
video was amateur in comparison with the videos from the participants of other countries.”

Ci’ﬂ In the second video, the younger students discuss the different methods of distillation and
filtering water to get clear drinking water. Click the image below or the link

B
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SHARING
The student teams shared their learning experience from the development of their projects to the following stakeholders:

— to the school’s community through project presentation PowerPoint presentations, activities and workshops, as well as online through
the school Facebook page

—> to the parents of the teachers (during the parents’ meetings)

— to the local municipality by inviting them to the project introduction and activities presentation
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Young Co-creators

— to the international community during the Project’s Mobility event in Y.ukow, Poland, September 2019. The students showcased their
OSS Immersive missions in the form of a display and a collage presentation.

wauwg DpoO¥M3

ROM  NATURE

Student teams journey
representation through a
collage.
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STUDENT TEAMS’ VOICES — JOURNEY DESCRIPTION IN LITHUANIAN

Erasmus+ projektas ,,Open Science Schooling* — galimybé suprasti, kad mokslas yra neatsiejama miisy
kasdieninio gyvenimo dalis

2017 m. gruodZio ménes; Suomijoje, Joensuu mieste, susitiko Erasmus +
projekto ,,Open Science Schooling® dalyviai 1§ Suomijos, Lietuvos, Ispanijos, Rumunijos,
Portugalijos, Graikijos, Lenkijos, Izraelio. Pirmajame susitikime dalyviai pristaté savo Salis,
mokyklas bei aptar¢ projekto busimas veiklas, planavo susitikimy laikg ir vietg. Diskutavome,
kas yra atviras mokslas, kaip galime jj integruoti j jvairias mokyklos veiklas, ka galime
padaryti realiame gyvenime kartu su vietos bendruomene. Jau pirmojo susitikimo metu
supratome, kad mokslas yra ne tik pamokos. Tad ir veiklas planavome taip, kad sugebétume
pajusti, jog visa misy aplinka yra labai vieninga ir gamtos mokslus galime integruoti j dailés,
technologijy, angly kalbos bei kitas pamokas, popamoking veiklag. Mums §io projekto temos
labai aktualios, nes Pasvalys — molio krastas, garséjantis smegduobémis. Mokyklos erdviy
puosybai jau daug kelerius metus naudojamos antrinés zaliavos, taip mokant bendruomenés
narius tausoti gamtg.

Projekto veiklos buvo suplanuotos taip, kad buty jtraukta visa mokyklos
bendruomené. Mes buvo skatinami atrasti mokslg paciose netikéciausiose vietose, aktyviai
dalyvauti patyriminéje veikloje, kur buvome ne stebétojai, o aktyvis dalyviai, tyrinétojai,
mokslininkai. Atlikdami uzduotis, pradiniy klasiy mokiniai bendradarbiavo su mumis, vyresniaisiais jy
draugais. Pradinukai doméjosi tinkama ir netinkama daigumui temperatiira, 3 klasés mokiniai pasodino

v ma




Young Co-creators

molitigo s¢kla, kad nustatyty tinkamg daigumui temperatiirg, i8dygusius moliigy daigus perdavé 6 klasés mokiniams, kurie atliko
tolimesnius eksperimentus: pasodino augaly daigus Siaudy ritiniuose, stebéjo ir registravo rezultatus.

Integruojant gamtos mokslo, angly kalbos, technologijy, dailés pamokas, vykdéme jvairius projektus, kurie mums ne tik
labai patiko, bet ir galéjome savo kurtais darbais papuosti mokyklos erdves ar pradziuginti svecius originaliomis, paciy sukurtomis
dovanélémis. Mokslo zinias taikéme rinkdami augaly lapus, ziedus, juos dziovindami bei véliau gamindami skirtukus knygoms.
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Misy téveliai taip pat jsitrauke j veiklas, puoSdami mokyklos aplinkg. Kirybingos mamos puosia mokyklos kiema
graziausioms Sventéms, panaudodamos gamtines medZziagas. Jos ne tik aprangia mus, bet ir mokyklos aplinkoje augancius medzius —
ne tik tam, kad nesusalty, bet ir kad miisy aplinka biity spalvingesnée, Zaismingesné.

Kad sunkiis gamtos mokslai yra jdomiis, mums pademonstravo mokslininkés 1§ Vilniaus, kurios ne tik pasakojo apie
mokslininkus, jy atradimus, rodé jvairius eksperimentus, bet ir mums patiems leido juos atlikti. Mobiliosios mokslo laboratorijos jkiiréjai
parodé mums, kaip moksla galima pritaikyti kasdieniame gyvenime ir koks jis svarbus pasauliui ir jo Zmonéms.
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Kitokios technologijy pamokos vyko su virtuves Sefu, miisy mokyklos draugu, Ruslanu Puskepaniu. Sukdamasis virtuvéje
su 5-y klasiy mokiniais, jis pademonstravo mums dar nejprastg ir mazai Zinoma molekuling virtuve.

Ruosdamiesi karjeros dienai, mes pasirinkome profesija ir sukiiréme tyrimais pagrjsta plakata bei jj kiirybingai pristatéme
auditorijai. Komandy plakatai buvo eksponuojami akty saléje, kad visi galéty pamatyti ir i$ jy pasimokyti. Buvo smagu apsirengti savo

pasirinktos profesijos darbuotojy apranga ar turéti bent uzrasa, susijusj su tema ar profesija. Prie§ karjeros dieng dalyvavome iSvykose i
Istaigas, gamyklas ir kt., kur gal¢jome 1§ arciau pazinti konkrecig profesija.
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Mums labai patiko angly kalbos ir gamtos moksly integruota pamoka, kur net nepajutome, kaip iSmokome, kas yra
naudinga kiekvienam miisy organui. leSkojome sau reikalingos mokslinés medziagos jvairiuose Saltiniuose, ja iSanalizavome,
kiirybingai paruoséme ir pristatéme savo draugames.

Visas savo veiklas mokykloje pristatéme projekto ,,Open Science Schooling® dalyviams, dalyvaudami projekto vizituose
Katalonijoje, Madeiroje (Portugalija), Lenkijoje. Sie susitikimai — tai ne tik savo veiklos pristatymas, bet ir puiki galimybé pazinti kitas
Salis, jy zmones. Lankydamiesi Katalonijoje ir Madeiroje gyvenome $eimose, tad turéjome puikig galimybg i$ ar¢iau susipazinti su Kitos
kultiiros zmoniy kasdieniniu gyvenimu. Be abejo, nebuvo ir labai drasu, bet dabar jau Zinome, kad mokydamiesi angly kalbos mes
galime bendrauti su bet kurios Salies Zmonémis. Svarbiausia - neuZzsidaryti, bet patiems dométis, klausti, stengtis kuo daugiau suzinoti.
Projekto metu mes turéjome puikiag galimybe tobulinti angly kalbos ir apskritai bendravimo jgiidzius. Tobulinome komandinj darba, nes
projekto vizity metu daugiausiai teko dirbti komandose, biiti aktyviais dalyviais ir atidZiais klausytojais. Katalonijoje rengéme interviu,
kur dalijomés mintimis, kg mes manome apie §j projekta, kg jis mums reiskia, koks mokslo ir technologijy poveikis miisy kasdieniniam
gyvenimui, kokias problemas padeda iSspresti. Veiklas pajvairino jvairiis Zaidimai, kurie leido artimiau susipazinti su bendraamziais 1§
kity Saliy, susirasti draugy.

80



Young Co-creators

Itin jsiminé vizitas nuostabaus grozio Portugalijos saloje Madeiroje. Pirmaja susitikimo dieng mokiniy ir mokytojy komandos
dirbo mokykloje, kurioje mokési futbolo zvaigzdé K. Ronaldo, o popietiné veikla persikélé j Porto Moniz, garséjantj vulkaniniais
baseinais, §iuo metu lankytojus Zavinciais dangun kylanciais bangy lieZzuviais. Antrg dieng dirbome Funsalio savivaldybés posé¢dziy
sal¢je, kur Siandienos sprendimai priimami 1758 m. statytame pastate. Popietinéms veikloms sugrizome i 1500 mokiniy turincig G.
Zarco mokykla. Ypatingai dZiaugémeés galimybe aplankyti spalvinga FunSalio turgy, kur akys raibo nuo jvairiaspalviy géliy,
nepakartojamus aromatus skleidzianciy egzotiniy vaisiy, daugybés jvairiy Zuvy. Keliavome $alia levady — drékinimo kanaly — jrengtais
takais, grozédamiesi nepaprasta misko augmenija, o apzvalgos aikstel¢je galéjome pamatyti nepaprastai grazig apylinkiy panorama.
Pamatéme auks¢iausia Europos kySulj Kabo Zirao (Cabo Girao). Sis 580 m. auks¢io iskySulys yra antrasis auki&iausias pasaulyje.
Pasakojo, jog prie jo kranty atplaukia delfinai, kartais iSnyra vézliai ir banginiai. Jy nepamatéme, taciau pakeréjo ant skardzio jrengta
apzvalgos aikstelé su stikliniu dugnu, ant kurio uzlipus po kojomis atsiveria vaizdas j vandenyna.
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Lenkijoje, Lukovo mieste, mes buvome itin jtraukti j projekto veiklas, aktyviai diskutavome, atlikome praktines uzduotis.
Dirbdami komandose, pristatéme savo Salj, mokykla, kiir¢éme filmus, rengéme interviu, Labai jdomi patirtis — kristaly auginimas.
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N

Laukia paskutinis projekto vizitas Graikijoje, Katerini mieste, kur apibendrinsime visg savo projekto metu jgyta patirtj. O
ji didziulé. Mes supratome, kad mokslas visuomet yra Salia miisy — klaséje, virtuvéje, sode, darze, mokyklos kieme... Mokslas - ne tik
tai, kas sudétingai parasyta vadovéliuose ir ko vis dar nelabai mégstame. Daugybé veikly parodé, kad daugelj dalyky galime suprasti
patys bandydami atlikti jvairius eksperimentus. Svarbu noréti suZinoti, noréti paZinti mus supancia kasdiening aplinka. Be to, projekto

metu mes pagilinome angly kalbos Zinias, tobulinome bendravimo, bendradarbiavimo jgiidZius, keliaudami patyréme jvairiy nuotykiy,
pazinome daug naujy Zmoniy, prisilietéme prie kity Saliy kultiros.

Projekto ,,Open Science Schooling* komandos
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POLAND

LALTIVE]

pr————( ®)  Minsk
0 MiHck
Hamburg e
o \
‘. ) ) Belarus
Amstgrdam & Be.?'"‘ P()la“dWarsav' / |
} \ ®
Netherlands ) )
S Lukow (.
BFU%SdS“"L,:FOIggne Germany 3 \; Ten ;
“Belgium ' Frankfurt Vd ‘Prague s
i 0 2 o N N /
" Luxembou ‘
s Czechia
Munich J M~ Vienna slovakif < -~
0 o y
¢\ A \ =
U Austria 'B”"Z"e e Moldova

RIMARY SCHOOL NO. 2 WITH
BILINGUAL CLASSES IN LLUKOW is a public

school situated in the urban area of Lukéw. The city has
an approximate population of 32,000 inhabitants. The number of

students over 12 years of age studying at the school is 60. The
school practices traditional system of pedagogy. A view of the

o

school ground is shown here.




Students’ Open Science Schooling Journey

The school team consisted of a group of 18 students and 3 teachers (Agnieszka Czerska-Pawlak, Dariusz Nikiel, and Artur

Baranowski) that embarked on the project’s activities, collaborating, co-creating, and learning from each other. The students worked in
smaller groups based on their interest in their project tasks and ideas such as preparing posters and presentations for national conferences,

as well as workshops for student peers during the Night for Biologists event at university, etc.

Student teams during different activities
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PROBLEM IDENTIFICATION AND CONTEXTUALISATION

Understanding what science is, was the first objective of the student teams and in this light, they sought to find answers to some

fundamental questions as stated below:

What is Science?

Where can we find it?

What is Science in the past and what is it now?
Is science important?

What are the benefits of science?

R N A

How would the world look like without science?

The student teams embarked on an avid exploration of their surroundings in and beyond their classroom in order to find answers. The

ensuing section presents their perspectives in response to the above questions.

WHAT IS SCIENCE?
PERSONAL PERSPECTIVES (REPRESENTATIVE ANSWERS)

“Science is the
immeasurable sea of
good water. The more
you drink it the more
you are thirsty”

“Science is important for
me because I want to
study medicine and it is
also extraordinary and I
want to know this more
and more. It is very
interesting too.

“Acquiring knowledge
at school, discovering
inventions and
researching  natural

phenomena”

“For me science is the
source  of  learning
about the world,
something that is the
basis of life”
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Students’ Open Science Schooling Journey

”It is more than
learning, it’s
understanding the
wortld, things, which
happen around us”

“It’s knowing the world
and all things around us.
For example, no one
believes that earth is flat
but knows its true form”

WHERE CAN WE FIND SCIENCE?
PERSONAL PERSPECTIVES (REPRESENTATIVE ANSWERS)

“In the world around us.”

“There are many places
where you can find
education and you do not

“It’s the way people know the
wotld. It is very general, but
science tries to discover the
mechanisms of life, principles and
theories in the universe but
specially on the earth. It is done
by testing hypothesis using special
methods, for example,
experiments.”

“It’s everything around
us what we can learn or
get to know. It isn’t only
school. It’s something
more.”
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WHAT IS SCIENCE IN THE PAST AND WHAT IS IT NOW?
PERSONAL PERSPECTIVES (REPRESENTATIVE ANSWERS)

“Science has always been the
same, but now, it is more

accessible to all people”

“Science once discovered different
things of the phenomenon, and
now it is improving itself”

“Science in the past was worse than now. Now we

have got lots of new opportunities and we have got

high-technology with new equipment”

sl \WHY [S SCIENCE IMPORTANT?
PERSONAL PERSPECTIVES (REPRESENTATIVE ANSWERS)

(" )

“It is very important because

”Very

Important!”

our life.”

“Yes. In my opinion it is thanks to it, we can have a good
the most important study in profession in the future and thus

ensure a good life in good

conditions.” )
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\ /WHAT ARE THE BENEFITS OF SCIENCE?

PERSONAL PERSPECTIVES (REPRESENTATIVE ANSWERS)

“It helps us to acquire
new skills”

“Chance to achieve
higher standard of life

than we’ve got now.
Chance for hetter life”

“If Science would not be
in our life, we will have
more diseases and
people will die...”

N 2
- S

“Ability to travel almost
everywhere”

O How WOULD THE WORLD LOOK LIKE WITHOUT SCIENCE?

PERSONAL PERSPECTIVES (REPRESENTATIVE ANSWERS)

— “We wouldn’t know lots of things and might not have a technology like we have now. Our life would not be as

amazing as we have.”

— “The world would be limited, with no possibility of development.”
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Contextualising science in the local community, student teams having contemplated and shared their perspectives on what

according to their investigations and perspectives Science is, they embarked into locating Science not only in their local area Y.ukow, but

also in Warsaw and the whole region.
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Student teams’ identification of science activities in Poland
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tukow Cinema

“WHERE IS SCIENCE IN THAT INSTITUTION?”

THE SCIENCE IN LUKOW CINEMA
They visited the Lukéw Cinema and conducted interviews with the
cinema personnel to get an insight into how science is used in the
functioning of a movie screening.
“The science for me now is entertainment, I learn because 1 like it.

Science is the challenge, new inventions, and discoveries. Everyone
enjoys using the newest technological inventions which are very useful. The science in the cinema is in constant change as it is approached
in technology. In the past, the cinema showed just pictures or slides, not real movies. Then we had tape spools and now we use the newest
digital media and devices only. We even offer live events e.g. plays or symphonies. The cinema would definitely not exist without science.
What is more, the cinema is in constant evolution. Although I did not like physics or chemistry in the past I love literature and mother
language. Now all has changed. In the past, science has not had so many challenges as it has now. It was very limited probably because of
the limited needs in comparison to modern times. Even in the past, science enabled people do discover the world e.g. the use of stones but
today we investigate the space, nuclear issues or genetics what makes a huge difference. What we see in science-fiction is mainly a category
of a fairy-tells but some things are a reality today. The science is very important of course
because without it we would sl be "on trees". The wotld without science would be  Regional Museum in tukow

much worse. The diseases would spread, and the general life would be much harder.”

The SCIENCE in Regional Museum in Lukow

“Science enables to know the nature, environment and the world which surrounds us.
The science is very important for all of us. It shapes our opinion and life. I liked learning
in the past, albeit sometimes I went to play football. Although reading books or watching
thematic channels was very inspiring. Our museum ... provides workshops for pupils and

also many educational events to foster national and local traditions to be commemorated.

Museums like ours, are very important because they show us the way we went through to the point we are now and predict our future. The
museum would not exist without science. The future is based on new inventions based on new discoveries in technology and media. New
products on the market will be personally tailored to individual needs helping us a lot in everyday life.”
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The SCIENCE in Luksja Clothes Factory

Clothes Factory - Luksja

Science is the way we collect and enlarge the storage of
knowledge. Our company uses achievement in science in a
diverse way. First of all, why we are buying very modern
machinery like 3D scanner, automatic cutter, and machines with
electronic eyes which enable us to work with disabled people.
Science is crucial for our company's development but also in
individual growth which we as company support. Secondly, in a
wider context, we use science in the projects where the partners
come from universities. One of these projects is Ergo World

where we were trying to tailor the works stations to disabled
people. The project was successful and now we are participating in a new project Maturolight in Horizon 2020. The project concentrates
on adding programmed metallic strings into clothes dedicated to older people. Such clothes by gathering information about the people's
health condition and sending it to their mobile phone or doctors will definitely improve the care about their health state. I think it is the
best example of how our factory can use science in everyday life.

Mayor of tukow Town
SCIENCE according to the Mayor of Lukow
Marcin Matelko, PhD
“Science has many sides but the core of it is to know the truth

ERASMUS-

about our world. The world without science would be very strange
and odd. We would not know the answers to many questions e.g.
how the surrounding world works. Thanks to science our life is
easier, more enjoyable, human-friendly, more understandable in
social science and exact sciences. We can solve the demographic

. Marcin Matenko
problems as well as find the treatment for many diseases. I e

represent social science and it is, in fact, an interdisciplinary branch

deriving a lot from economy, law, and sociology. So, I can predict the future and future problems and start working on the solution
potentially needed in close future. I like learning and I learn every day. Life is based on everyday learning. Learning is much more than
school is much further than the school. It is everywhere, starting from here .... and having no end.”
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After investigating and understanding what science was and what it meant in their lives and to their community

members, the students wanted to apply the knowledge of science in practical immersive science missions. They learnt in a research method
workshop that a scientific experimentation, inquiry or project, needs to have a step-by step approach towards discovery. The student teams
familiarised themselves with the different phases of the scientific method of exploration which they incorporated in their practical work.

Make
Observations

What do | see in nature?
This can be from one's
own experiences, thoughts, .
Develop or reading. Think of
Interesting

General Theories

General theories must be Questions

consistent with most or all
available data and with other Why does that
current theories. pattern occur?

Refine, Alter,
Expand, or Reject
Hypotheses
Gather Data to Formulate
Test Predictions Hypotheses
Relevant data can come from the What are the general
literature, new observations, or causes of the
formal experiments. Thorough phenomenon | am
testing requires replication to wondering about?
verify results.
The scientific method of Develop
inquiry as learnt by the Testable
student teams in a research Predictions
If my hypotesis is correct,
workshop. then | expect a, b, C,...
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The student teams carried out three immersive missions as part of their OSS journey. Co-creation activities alongside teachers, researchers

and other experts were conducted as a part of the student teams’ immersive mission

@ The school used the existing formal cooperation between the school and the Cardinal Stefan
Wyszynski University in Warsaw.

The missions involved investigating the regional biodiversity and understanding the usefulness the ecological measurements like
abundance, body mass index and body weight used in population ecology at the Nature Jata Reserve, in Y.ukow. This Nature Reserve is
located 12 kms from Y.ukow. In the first 6-8 months of being involved in the OSS project, both students and teachers proposed and
considered many topics to work on. Finally, after discussions during project meetings, this activity was selected because students wanted to
investigate science that was close to their school.

With the context of research established, a group of 18 students and 3 teachers embarked on the co-creation of the learning experience
through the OSS practice. The immersive missions related tasks were conducted outside of school hours on Saturdays at the school
ground, and sometimes outside the school grounds during the weekdays (afterschool hours).

CF The teachers facilitated the immersive missions by securing allowance from the local
authorities to provide the field research in the Nature reserve. Owing to the facilitating
teacher’s and the collaborative University’s keen interest in the chosen topic, a list of scientific

literature was compiled and shared with the students in preparation of the activities. The
students were familiarised with the different aspects of the topic to give them clarity as part
of their immersive missions.

Student teams also participated in specialised workshops carried out by field experts that taught them specific knowledge according to the
expertise of the topic.
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WARSAW SCIENCE FESTIVAL, FESTIVAL OF SCIENCE & ART IN SIEDLCE AND BI10LOGISTS’ NIGHT (2018-2020)

A brain dissection workshop held as a part of the Warsaw Science festival at the Faculty of Biology Cardinal Stefan Wyszynski University
- during which the young people learned about the structure and functions of the brain, but also the exact structure of neurons. The
partners mark that the most attractive part of the course was the opportunity to learn about the brain structure of a cow and a pig, both
fresh and formally fixed. In this activity students had to face the correct markings of the main areas of the brain and indicate their
functions. The lesson was provided in English using the Content and Language Integrated Learning (CLIL) approach. A heart dissection
workshop was also held at the same event, where students had the opportunity to learn about the heart’s structure, as well as the blood

circulation in the human body and the detailed structure of various muscle cells as microscopic slides.

Our school in Erasmus+ KA2 project.
2017-2020

OPEN
SCIENCE
SCHOOLING

Fostering re-engagement in science
learning through open science schooling

22FesliwclK
WARSBZAWA

21-30 wrzednia 2018

Science Festival in Warsaw
28th Sep 2018
Cardinal Wyszynski University
Laboratory Room 24/308
Time: 11.30-18.30.

dissection, CLIL, technology, language

OPENSCIENCESCHOOLING.BLOGSPOT.COM

Student teams participating in specialised science-related workshops during different scientific events (2018-2020)
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7)

@ IMMERSIVE MISSION 1: INVESTIGATING MOTHS’ DIVERSITY IN JATA RESERVE

Students visited the Nature Reserve Jata, which is about 12 kms from Y.ukow town, to collect field data about moths by using standard
light traps. The light traps consisted of light bulbs 250V MIX and were placed in different sites in the reserve. The moths were collected
from March to November in 2018 and 2019, once or twice every 10 days. The students sometimes visited the Nature Reserve at nights to
capture moths. They also camped overnight or spent weekends dedicated to moth-catching as a part of their immersive mission. They were

accompanied by the lead teacher (consent was formally obtained from the parents and the students before they join the project missions).

Student team overnight camping expedition to Jata
Reserve as part of their immersive mission
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Student team moth trapping field work at Jata Reserve After the field work was completed, the student team met on
Saturdays at the school ground, where they identified the moths’

species and learnt their Latin names. This information was then
recorded in a special database. The first set of results drawn from this immersive mission was showcased as both a poster and an oral
presentation during the national conference dedicated to students Biopotencjal 2018, organised by Cardinal Stefan Wyszynski University in
Warsaw. The students presented a poster showing the beginning of discovering biodiversity of Lepidoptera in Jata Reserve and a speech in
the same which was well received by the scientific community present.
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AL collected data ons

species and 7275 1

The presented
distribution (maps

versity research 15 still a very ‘mpor
Sfor many scientists. First of all, becouse
we can  observe the rapid  decresse of
Tty 16 the world and the diversity 1s considered
100

Student team working on their project. The
results were presented in a poster at
Biopotential 2018.
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Moths diversity of Jata Reserve - (Lepidoptera, Macrolepidoptera)

GCabnela Vachal ius Mchateownda, fofin Mcio, Pasfina Moscacka, Lena Warz, Poty tohasdc Kroypeted Larsga Barasewid At
Sekots Pufstaanes w 7 1 Oddrriars Dugyermyst o Lokmaie @
' 2o i Syt

ARSTRAST OFIUN PEOS AD M N JXDREETION mw o - Erasmus)

Sl W mee = Student team presenting their scientific research
o~ results at a local conference in Warsaw (2018)
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The seasonal changes of Lepidoptera assemblages in
Jata reserve habitats - preliminary results

1 Jagodzifiska Natalia, 2 Machal Gabriela
Tutor: dr Artur Baranowski Wydzial Biologii | Nauk o Srodowisku, UKSW w Warszawie
11 Liceum Ogélnoksztalegce im, Tadeusza Kodciuszki w Lukowie

One of the most s§lient parts of macroecology is understanding of the patterns in seasonal
variation of and Previous research
prove that insect abundance changes both in long-term as well as in short-term cyeles. The
main reason for this phenomenon Is the short life cyele of moths. Certainly, there are more
additional external factors that have an impact on the seasonality of moths, for example: the
temperature, humidity and food availability. Due to the fact that moths are mostly herbivores

in their larval stage they are sensitive to changes that affect plant
condition, hence the quality of their diets. Therefore, it is important to understand the
patterns of moths seasonality. This study was to make of

the changes of the dominance ranks of moths from April to July 2018. The investigation will
continue and compare moths fauna of the forest and ecotone - forest/meadow habitats to
ndicate the permanent populations of Jata reserve,

RESULTS AND DISCUSSION

IATA
FCOTONE

IATA
ECOTONE

JATA RESERVE

This study refers to the other research (e.g. Baranowski 2006). In this study focused on the comparison
between eudominant and dominant species in two types of the habitats: canopy and understorey layer. It
demonstrated that there are only few differences between the most dominant species composition in
each forest layer. Statistical tests revealed that the species distribution was not normal due to the
Shapiro-Wilk test that equaled to W=0.799517, p=0.000005. Therefore the nonparametric
Kogolomorowa-Smirnowa test was used and it equaled to K-8 p>0.1. The hypothesis that the dominance
structure doos not differ between the canopy and understory layer was the result of that recent study.
However, the new investigation aims to study the differences in species composition between Jata
ecotone and Jata reserve, The analysis reveals results that there are some
significant differences between these two types of the habitat, although collecting more data s

ssary. The research may help to evaluate which species are native in the studied ecosystem and
which species are and are into the by humans,

CONCLUSIONS

@ Although this is only the preliminary study it demonstrates the
2 interesting differences between the species composition and hierarchy in
weach type of the studied habitat. Therefore we hypothesize that more
habitats are explored the more spocies can be discovered, even if the
Investigated does not cover a big area. What (s more, we investigate in
the resoarch the differences between the light traps placed in close
- Erasmus+

distance of 200 meters. The results could bring interesting results about
the method and its quantitative character,

2 Szkola nr2z 0 Dy im. ks. w Lukowie
INTRODUCTION OBJECTIVES

amine dominance hierarchy based on the
abundance in each half of the month from April
to July

+ Compare the assemblages of Lepidoptera from
two habitats: Jata reserve and Jata ecotone

METHODS
+ Moths were caught Into the light traps with the use of
light bulb MIX 250
. traps were placed in the ecotone and deep in the
forest
+ Moths for the initial analys

were caught from March to

July 2018
+ Caught Individuals were Identified with the use of the
avallable and moths

« the data was entered Into the database and then
analysed in Microsoft Excel

RESULTS

AN : I

Comparison of the abundance of 10 chowen spocies of Lepidoptara from Apeil to May

mwen peci pidoptorn from June

REFERENCES

« Kasprzak K. Niedbala W. 1981, Wskaniki blocenotyczne
stosowane przy porzadkowaniu | analizie danych w
badaniach flodciowych. [W:] Gérmy M. Grum L. (red.) Metody
stosowane w zoologii gleby. Wyd. Naukowe PWN, Warszawa,
str.: 397-416.

. A. 2000 in motyli (1
plgtrowe] strukturze lasu rezerwatu ,Las Plwnicki”
dysertacja, UMK Torusi,

Student team presenting their scientific research results at a local conference in Warsaw (2019)
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Q IMMERSIVE MISSION 2: THE RELATION BETWEEN BODY MASS, BODY MASS INDEX AND ABUNDANCE - IN FIELD RESEARCH OF

MOTHS (LEPIDOPTERA)

This immersive mission harnessed the same procedure as the first mission, however the teachers state that subject here was a bit more

sophisticated and intended to be more ambitious for the student teams. During the field research and the meetings, the student team

engaged in camping, catching and observing other animals, taking photographs and video recording of the surrounding. After collecting

moths from the set traps at the Reserve, the students met on Saturdays, identified the moth species, measured them, weighed them on

scales and determined the gender of each captured moth. Similar to the previous mission, all the data on the moths including their Latin

names, were recorded in a special database.

£}
=
@ Badania 2018-2019 Rez. Las Bielanski - Rez. Jata
v id Data Godzina_okres
34334 2018-07-23 o B
Gatunek
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1 1
Rozpigtoéé p. skrzydia szerokosé tulowla
10,76, 2,44
Uwagl
Rekorck 14 4 31486231627 | » M ¥ Wyszukaj

Badania 2018-2019 - 0 x

Nr_samotéwki
Jata - cisly t]
-Erasmuh urr'z
k> "
(727N
W -
diugosé ciata ‘waga

10,21 0,0163

Student team moth
categorisation activity
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From top-left clockwise: a moth
getting closer to the trap, school
research, moth weighing and data
recording, moth measuring

With the results drawn from the relation between body mass, body mass index and abundance — in field research of moths

(Lepidoptera), the student team prepared an oral presentation and two posters showing the relation between these three factors during at
the scientific conference in Warsaw (2019) and also, in Lublin.
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1 Wydzial Biciogi | Nauk o

- Erasmus+

Introduction

One of the most imporant measurements in popuatian ecology ae: biomass,
aburdance and body size. They are used to set dominance hierarchy in ecology.
The study of species size distibution has & long tradiion in eco0gy, because
they might explan differential pattems of speciation and extinction and can e
used in conservation impications. To fuse abundance ard biomass the body
mass index was introduced into ecology. Use of Bs measicement has a positive
outcome in many animals’ phyla. The study was designed to investigate the
relationship betwoen abundance and bady mass index of Noctudae family based
on the survey taken in Wigry National Park in Poland. We hypathesized that body
mass index is not the most appropriate measurement and dominance based on
body mass index differs significantly in comparison to domnance based on
abundar

Objectives

« Examining dominance hierarchies of Lepidopters communities based on the
adundance and body mass index (BMI) in order to chose the best method

+ Study Pe bundance and body mass index in
dominance rank of each species.

son's correlation between

Materials and methods

« The moths were collecting into the light trap with the Sght bulb MIX 250

+ The trap was placed m Viry National Park, Gavzec, Poland.

« Moths for the analysis were caught from July to November 2009

« Caught individuals were measured n uating body mass index.

+ The basss for this research is the database containng 68 spocies and 755
individuals. Noctuidae, Lepidoptera

« Pearson's comelation coeflicient wa
and abundance

for

alculated between body mass index

« Dominance hierarchy of communities and dominance rank of eas

wera set. They were based on abundance and BMI

A+B+C

A Srora ooy ord Boras wit
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Correlation between dominance based on abundance and body mass index
of family Noctuidae, Lepidoptera.

1 Baranowski A, 2 Jagodziska Natasa, 3 Machal Gabnela, Michalowska Eliza, Warsz Lena
odawisku, Uniwersytet Kardynala Stafana Wyszyfiskiego w Warszavie
21 Liceum Ogoinoksztaicace im, Tadeusza Kosciuszki w Lukonie

ialami Dwugzycznymi m. ks, Stanisliawe Konarsklego w Lukowie

Results
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Conclusions

Due tothe analysis, § species changed their dominance rank but general Pearson's
correlation coefficient caiculated as 0.9893 indicates a very strong correlation. However, ¢
seems that dominance hierarchy based on body mass index is a better method than based on
e abundance. Though some stucies e g, (Ssnt-Germain et al. 2007) suggest that bady
welght may be the most suited method and should be used more often in ecological analyses,
Tho BMi is only the “shartcur, Assuming, the survey reveals the particular species in the
dominance rank lack the steadiness and relaively serious uctualions in the subsequent
dominance ranks can be observed. Therefore, it is dfficu to accept the accuracy of the
measurement based on the abundance and body mass index interchangeably. Similar
outcomes were observed in another analyses (Baranawski, Skiypko 2018). The further
research i necessary 1o conduct a real weigh of iving indvdusls and 10 compare them with
abundance and body mass index in dominance hierarchy
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Relationship between abundance, body mass index and body mass in one year
study of Macrolepidoptera, (Lepidoptera) in Jala reserve - preliminary results
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Student team posters of their scientific research results at a local conference in Warsaw and Lubin (2019).
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Q IMMERSIVE MISSION 3: GIVE 5 TO A BUTTERFLY!

This immersive mission was based on the outcomes created during the previous two missions. Built on the knowledge gained on moths
and butterflies, their biology, ecology, morphology and conservation matters, the student teams wanted to create and showcase an
attractive science activity during the popular science event — Biologists’ Night 2019. This vision materialised on 11th January 2019,
in the form of a workshop called “Give 5 to a butterfly”. The aim of the workshop was to make the butterflies and moths an interesting

topic for teenagers. The students also wanted to present the entomologist’s everyday practice and how to conduct field research in the real
world.

&

The student team arranged it so that participants of the workshop could identify species of

moth by themselves, prepare the microscopic slides of insects’ bodies and investigate their
anatomy and morphology in order to have a hands-on experience with entomology science.

Before the workshop
the OSS  students
prepared  showcases
with moths, practiced
microscopic  slides
preparation, prepared
the presentation
about moth’s biology
and ecology. The

outcomes of the Biologists’ Night
2019 are also available as a Prezi presentation.

Workshop participant engaging in hands-on science with student team during the Biologist’s Night 2019 event.
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Hands-on workshop preparations Biologists’ Night 2019.
(Left) Butterflies showcases. (Right) Microscopic slides

Student team Prezi presentation
(click on the image)
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DOCUMENTATION

The school teams at Primary School No. 2 with Bilingual Classes in fukéw have made a comprehensive and

extensive documentation of their activities and experiences in OSS project. This is accentuated by the creation of an OSS blog:
http://openscienceschooling.blogspot.com/ which has served as the repertoire of information on all their Science related missions.

&« g o © & https://openscienceschooling.blogspot.com e O W vy NnOBE O ©® 5 =

Open Science Schooling search

Flipcard « Home inshort meetings students webs movies maps presentations results

Recent Date Label Author

CERTYFIKAT
x

Portugal - Madeira
ebooks

",’_,i. ..\ .

fs ; b 1 ;
E(x)pl = i a o
(x)plory -y | B f s a v BIOLOGOW

. 2

- o A0 RREAR 7 | B awTw. . ot Proied

https://openscienceschooling.blogspot.com Dynamic Views theme. Powered by Blogger.
—_—

School team in Poland extensive documentation of their project activities. Click on the image to visit the site.
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Each tab is embedded with all the activities undertaken by the students during their OSS journey, along with dates of the activities, the
pictures, PowerPoint presentations and final consolidated results section. The students also were encouraged to keep a record of their

teams’ activities in a blog format that is also accessible through the documentation site.

In order to make contributions to the blog, the students took
part in the ICT workshops, where they learnt to use many

digital tools to create and maintain their own web pages for
‘ their journey documentation.

e].]y

The team also documented their activities through a series of DVDs published in their native language and in English
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Furthermore, the teams also documented their work through
videomaking. One of the immersive missions of Team Poland
was focused on researching the biodiversity of moths in their
local nature park, Jata Reserve. During the field research for the
mission the students made visits to the forest at nights and set up
light traps to capture the moths. They wanted to showcase their
field work for the research in their video in an entertaining way.
Therefore, they planned to add suspense/hotror elements to their

video.

“So, to show our journey in the project we needed to involve
our real scientific research. But to show only the research is
not very attractive, so we add a bit of scary to our story”

Treasure hunt in the forest

The students mark that they took over the complete planning

process of the video making. They mutually collaborated in
plot creation and envisioning the end result. The choice of
actors for the video was also carefully implemented with
multiple “auditions” among themselves.  Although
not all the participating students of the project would make it to
the field visits or record videos, the whole team is said to

have had a positive attitude towards the video idea.

“We the students were only involved in the planning of the plot,

the scenes, the dialogues and the characters.
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“...while practicing we found out who could speak or play a particular scene.”

“...not all students could come this day to the field research and make the film recording. But the whole team showed a very
positive attitude towards our idea and final result.”

Team Poland invested in a handheld digital camera from the project’s funding. Since they were making field visits at night, they wanted to
make sure that the quality of the video recording was good enough. They used Filmora software for editing the video footage. The students
state that since they could not install the software on all the school computers, the video editing was done by the teacher in charge on his

computer .

“This program was installed on the teacher’s computer.”

“We do not have at school good computers to install the program for film editing unfortunately. So it was impossible to
provide the workshop for us and then we could not take part in editing.”

Regarding the teachers’ involvement in the video making activities, the students mark that they received as much help they needed. While
they created the storyline and the plan, the teacher recorded and edited the video.

Reflecting on the challenges they faced, the students state that, developing the idea for video compiling among the plethora of ideas was
difficult since they wanted to tell their story in an interesting way. However, working together as a team with multiple age groups was
rewarding and they were able to overcome the challenge and enjoyed the process of video making. This, according to them, was their new

learning.

“We think that doing things together is always rewarding and to choose the best idea is the hardest part of the task.”
“Yes, doing things together is always fun and enjoyable.”

Putting forth the one thing they would like to do differently next time if they have an opportunity, the student state,

“...we would like to be able to edit such films by ourselves.”
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SHARING

The student teams in Poland engaged in several types of sharing activities, locally and internationally. These activities ranged from
networking with the scientific community to participation in local completions. Sharing was an important activity for the student teams as
they understood that this could open for them interesting doors for collaboration with international peers. Below is a summary of the

sharing activities that the student teams embarked on during their OSS journey.

ETWINNING PROJECTS

“The art of science and the science of art” ZOOM; STEMulate the SPACE

The student teams commend that, “Our idea for engaging into science is to take part in eTwinning project
with the Czech Republic partner. The project title is ZOOM - what means Z00 and Maths. We want to use
Maths as a tool to better understand Biology and especially Zoology ;). We have set the project during
the eTwinners meeting in Armenia, May 2018.”
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The logo 'STEMulate the SPACE’ was sent into space on the KRAKsat Polish satellite (certificate above) 111
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SELFIE+ NATIONAL COMPETITION

The students took part in the Erasmus+ National Selfie+ Competition under the category “Your project in one
JI lf. shot” on and won the first place. The picture depicts a surgery simulation, “Operacja — Open Science
Se Ie + Schooling”. During the activity of taking selfies for the competition, they mark that, “we were trying to feel like a

scientist”. The students and the teachers were ecstatic.

2017-2020 Open Science Schooling Fot. D. Nikiel

Erasmus+ National Selfiet Competition
- Erasmus+

GJSelfie+ in category “Your project in one shot” e
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E(x)plory

¢y LOTOS

R&znorodnosc biologiczna a dominacja
- liczebnos$¢, indeks masy ciata a waga
Autorzy pracy: Szkoty:

Natalia Jagodzifiska, Gabriela Machal, Szkota Podstawowa z Oddziatami Dwujezycznymi nr 2 w Lukowie,
Eliza Michatowska, Lena Warsz | Liceum Ogoélnoksztatcace im. T. Kosciuszki w tukowie

Opiekun naukowy:

dr Artur Baranowski

Glowne badania dotycza motyli wigkszych rezerwatu Jata prowadzonych w 2018 roku. W sumie zebrano 48 prob przy uzyciu samolowki $wietinej, a w tym 4863 osobnikéw i 293 gatunki motyli z 12
rodzin Lepidoptera, Wszystkie osobniki oznaczano, mierzono i wazono. Badania shiza glownie do oceny wiarygodnosci i poprawnosci wyznaczania klas dominacii ze wzgledu na liczebnosc, indeks
masy ciala oraz wage ciala. Innym aspektem jest ocena stanu lokalnej biordznorodnosci. Badania weryfikuia postawiona hipoteze, i wyznaczone $rednie wartosci wagi ciala sa najprecyzyjniejszym
sposobem oceny dominacji zgrupowait motyli. Przeprowadzone analizy ujawnily istniejace zmiany w skladzie gatunkowym miedzy wszystkimi kiasami dominacii, a réznice te byly istotne.
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OTHER LOCAL AND INTERNATIONAL SHARING ACTIVITIES

The student teams’ activities and results products were showcased
in school community through five posters presented at
conferences and workshops and their findings were also published
in scientific magazines. Students have engaged in writing articles
on school’s web page, Facebook and in their OSS blog
documentation page. Furthermore, the student teams participated
in the E(x)plory Regional Competition in Summer 2019.

Regarding the experience the team commented:

“Being here in Regional E(x)plory Competition in Podzamcze
town was extremely challenging, exhausting but also exciting.
We got a future experience which shaped our science thinking
and problem-solving abilities. By having a chance to explore
other teams’ findings we got enormous knowledge what
students in our age do experiment and create solutions for
economy and society. I hope we will come back again here!”

Student teams’ poster at E(x)plory. Click any image to watch the video!
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The students were also very active sharing their work with the local community and society through a local television channel, Master TV,
on local radio station Catholic Radio Podlasie, local newspaper Wspdlnota. Furthermore, student teams also used online media
channels like podlasie24.pl as well as the official project’s webpage to share their work and progress with the international community.
They also shared their OSS journey at the Mobility Event held at Lukow in September 2019, in the form of a collage. As a part of the
Video contest, of the project, the student teams presented a short video which depicts their work during the immersive mission activities at
Jata Nature Reserve. https://youtu.be/plmwtrgasdm

LEARNING AITH

SHARING

Student teams’ collages representing their OSS journey in retrospect

1 Link to the videos presented in the local master TV: https://www.youtube.com/watch?v=g3-nnmFabxc&feature=emb logo
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STUDENT TEAMS’ VOICES — JOURNEY DESCRIPTION IN POLISH
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BIOROZNORODNOSC

STRONA 2

...ale co to jest
roznorodnosc?

Roznorodnosc biologiczna to
zroznicowanie zycia na wszelkich

poziomach jego organizacji.

Zainteresowalismy sie tym, poniewaz nasza szkota w
ramach projektu Erasmus+ Open Science Schooling
poszukiwata nauki w lokalnym srodowisku. W
okolicznym rezerwacie Jata zaczety sie badania nad
réznorodnoscig motyli nocnych prowadzone przez
UKSW w Warszawie. Zafascynowata nas jak duza
réznorodnosc jest w wsrod nich, rozmiary, kolory,

waga i inne.
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NASZ ZESPOL.:

JULKA MACZKA

Myslatam, ze w projekcie OSS bedziemy uczyli sie
nowych ciekawych i inspirujacych rzeczy i nie mylitam
sie. Projekt OSS nauczyt mnie systematycznosci, ciezkiej
pracy, kolezenstwa i mitosci do przyrody. Nasza grupa
stata sie jedng wielka rodzing. BraliSmy czynny udziat w

warsztatach na uczelni ijezdzilismy do rezerwatu Jata.

KRZYSZTOF tAZUGA

Na poczatku projektu nie do konca wiedziatem czego sie spodziewac podczas
OSS. Okazato sie ze projekt jest bardzo ciekawy i wnosi sporo do zycia poprzez
mozliwos¢ zrozumienia wielu zagadnien. W planach mamy zrealizowanie wystawy
odnosnie naszego projektu w lokalnym muzeum.Bytem odpowiedzialny za rézne
rzeczy w réznych fazach projektu. Pare razy miatem okazje by¢ liderem grupy co
wymagato sporego zaangazowania. Najbardziej podobata mi sie czes¢ praktyczna
projektu, przez ktérg mogtem doswiadczy¢ dziatania nauki w zyciu codziennym i
miatem wiele okazji do integracji z grupa. Najmilsze wspomnienia mam réwniez
wyjazdow do rezerwatu Jata.Podczas projektu nauczytem sie korzystac z réznych
platform internetowych dzieki czemu wiele rzeczy okazato sie tatwiejszych do
zrobienia przez co zmienitem podejscie do wielu spraw bo po prostu okazato sie

tatwiejsze. Ten projekt to nauka.

PAULINA MOSCICKA

Na poczatku bytam pewna, ze to nie dla mnie i szybko sie poddam, ale bardzo sie
mylitam. Projekt zapewnit mi wiele réznorodnych zadan. Zajmowatam sie wieloma
rzeczami i we wszystkie staratam sie zaangazowac, a im wiecej czasu na nie
poswiecatam tym bardziej satysfakcjonujacy byt efekt koricowy. Udato mi sie
nawigzac dtugotrwate przyjaznie i zyskatam kilka fantastycznych wspomnien.
Nauczytam sie mndstwa rzeczy i poznatam fascynujacych, petnych pasji ludzi.
Najbardziej podobato mi sie zréznicowanie zagadnien nad ktérymi pracowatam.
Wielokrotnie cos$ na pozoér nudnego okazywat sie fascynujgce. Dzieki projektowi
czuje sie duzo swobodniej pracujac w chmurze, nauczytam sie tez korzystac z
wielu platform internetowych. Spojrzatam z innej perspektywy na tematy ktére
zdawaty sie niczym juz mnie nie zaskoczy¢. Zyskatam tez wigcej Smiatosci i
pewnosci siebie. Dzieki OSS na nowo obudzitam w sobie ciekawos¢ swiata i che¢

do nauki. To doswiadczenie byto jedyna w swoim rodzaju..
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GABRIELA OSTOJSKA

Na poczatku projektu nie wiedziatam czy oby na pewno chce wzig¢ w nim udziat,
poniewaz miatam co do tego obawy, ze bedzie w nim duzo pracy i nie podotam. Jak

sie pézniej okazato byt on jedynie przyjemnoscia. Dzieki projektowi nauczytam sie
doktadnosci w wykonywanych przez siebie pracach oraz pracy w grupie. Poznatam
bardzo ciekawych ludzi i zdobytam nowych przyjaciét, z ktérymi mogtam dzieli¢ swoje
zainteresowania. Dzieki mojemu udziatowi w projekcie nauczytam sie korzystania takze

z réznorodnych platform internetowych, ktére sie bardzo przydajg w szkole czy zyciu
codziennym. Projekt ten byt niesamowitym doswiadczeniem, najbardziej podobata mi sie
wspodtpraca z osobami z wielu innych panstw. Dzieki OSS statam sie osobga bardziej pewna

siebie i poznatam wiele nowych metod nauki.

OLA MISIAK

! Na poczatku nie bytam przekonana co do wziecia udziatu w projekcie.
Myslatam, ze to nie dla mnie jednak sie mylitam. Projekt nauczyt mnie
cierpliwosci, doktadnosci oraz przede wszystkim pracy w grupie. Nawigzatam
wiele przyjazni i poznatam wiele nowych i ciekawych rzeczy. Dzieki projek
towi nauczytam sie rowniez korzystania z réznych platform internetowych, co
jest bardzo przydatne w nauce i szkole. BraliSmy udziat w réznych wyjazdach
na uczelnie oraz wyjazddéw do rezerwatu Jata. Najbardziej mi sie podobata
wspodtpraca z osobami z innych krajéw, gdzie rozwinetam swoj jezyk angielski.
Przez projekt statam sie bardziej pewna siebie. Dzieki OSS poznatam bardziej

interesujgce metody nauki, przez co chetniej chodze do szkoty.

GABRIELA MACHAL

Na poczatku projektu sama nie wiedziatam, czego doktadnie moge sie
spodziewad, myslatam, ze bedzie duzo pracy. Byta to sama
przyjemnos¢, poznatam wspaniatych ludzi, z ktérymi mogtam dzieli¢
sie moja pasjg. Dowiedziatam sie wielu interesujacych rzeczy,
prowadzitam warsztaty, odkrywatam rézne zagadnienia nauki, bytam
odpowiedzialna jako lider zespotu podczas spotkania w Polsce. Projekt
OSS byt dla mnie niesamowitym doswiadczeniem. Nauczytam sie
pracy w grupie, przetamatam swoja bariere jezykowa, statam sie
bardziej otwartg osoba. jest to idealna propozycja dla mtodych,
ambitnych ludzi, ktérzy chcag potem stacd sie jeszcze madrzejszymi

osobami.
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Rezerwat Jata

-lesny rezerwat przyrody
znajdujgcy sie na terenie gminy
tukow w wojewoddztwie lubleskim.
Zostat utworzony w 1933 roku, co
czyni go jednym z najstarszych

rezerwatéow w Polsce.
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...a Jak to wszystko
wygladato?
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Pierwszy etap badan w

rezerwacle
20.06.2018

RozstawiliSmy samotowki (urzgdzenie do fapania
zwierzat), a potem czekalismy przy ognisku do rana i
zbieralismy zebrane towy motyli. ZtapaliSmy nawet
gatunek, ktory jest bardzo rzadki w Polsce.
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Jata czesc druga
28,06.2018

Po drugim biwaku, podczas
ktorego rowniez tapalismy
motyle, nastepnego dnia bylismy
w szkole, by je wszystkie
zmierzycC. Ale troche tez
pozwiedzalismy...

STRONA 8
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Kolejna wizyta w rezerwacie

6.07.2018

A oto co zebralismy...
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Dalsze badania...

23.07.2018
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Wspolna zabawa 1 nauka

6.08.2018
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Z.akonczenie wakacji z
motylami

26.08.2018
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Biopotencjat 2018 - wstepne
wyniki badan

Moths diversity of Jata Reserve - (Lepidoptera, Macrolepidoptera)
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Bylismy w lokalnych
mediach

ah aA’

P
tukow: uczniowie ,,Dwdéjki” poznawali nocne motyle

Uczniowie ze Szkoty Podstawowe] nr 2 w tukowie, ktarzy biorg udziat w projekcie
Erasmus+ Open Scdence Schooling, mieli okazje poznac swiat nocnych motyli. Pod
opieka nauczyciela Artura Baranowskiego brali udziat w nocnych odtowach i
badaniach. Efekty swojej pracy przedstawig niedlugo partnerom projektu podczas
spotkania w Portugalii.
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E‘Fl::i Wydziat Biologii i Nauk o Srodowisku UKSW s
Published by Artur Baranowski [2]1 - 14 mins - &

Konferencja Biopotencjat to dia wielu mitodych naukowcow okazja aby
przyjrzec sie nauce z bliska i podzielic swoja pasja.

Miodziez Szkoty Podstawowej nr 2 z Oddziatami Dwujezycznymi oraz |
Liceum Ogolnoksztatcgacego im. T. Kosciuszki w Lukowie, miata wiasnie
taka okazje pokazujac bardzo ciekawy plakat o wstepnym rozpoznaniu
motyli w rezerwacie Jata oraz prezentujgc referat w jezyku angielskim o
Zaleznosciach miedzy ideksem masy ciata, masa ciata i liczebnoscia.

O ich badaniac... See More

Nocowali w Jacie i towili ém
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Krotki film przedstawiajgcy
czym si¢ zajmowalismy

https://www.youtube.com/watch?v=6gE4v1pZwEg&feature=youtu.be
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Film w catej okazatosci

ience Important part for us! Our research in Jata reserve 03 D

EUROPEAN PROJECT

Kopiuj link

B & Youlube 2

https://youtu.be/BQaiDgFC-SE
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Przybij "5" z motylem - Noc
Biologow
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link do prezentac;ji:
https://prezi.com/ggnnlz88p8-5/przybij-quot5quot-z-
motylem/?utm_campaign=share&utm_medium=copy
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Plakat na E(x)plory

E(x)plory

STRONA 20

¢y LOTOS

R&6znorodnosc biologiczna a dominacja
- liczebnosé, indeks masy ciata a waga

Autorzy pracy:
Natalia Jagodzinska, Gabriela Machal,
Eliza Michatowska, Lena Warsz

Szkoty:

Szkota Podstawowa z Oddziatami Dwujezycznymi nr 2 w Lukowie,
| Liceum Ogdlnoksztalcgce im. T. Kosciuszki w tukowie

Opiekun naukowy:
dr Artur Baranowski

Gléwne badania detyczg motyli wiskszych rezerwatu Jata prowadzonych w 2018 roku. W sumie zebrano 48 prob przy uzyciu samolowki Swietingj, a w tym 4863 oscbnikéw i 293 gatunki motyli z 12

rodzin Lepidoptera, Wszystkie osobniki oznaczano, mierzeno i wazono. Badania sluZg gléwnie do oceny wiarygodnosci | peprawnesci wyznaczania klas dominacji ze wzgledu na liczebnose, indeks

masy ciala oraz wage ciala. Innym aspektem jest ocena stanu lokalnej bioréznorodnesci. Badania weryfikuja postawiona hipoteze, iz wyznaczene drednie warto$ci wagi ciala sa najprecyzyjniejszym

sposobem oceny dominac]i zgrupowar motyli. Przeprowadzone analizy ujawnily istniejace zmiany w skiadzie gatunkowym miedzy wszystkimi Klasami dominacji, a réznice te byly istotne.

Masza szkola w ramach projekiu Erasmus+ Open Science Schooling poszukuje nauki w lokalnej spolecznosci
W okolicznym rezerwacio Jata wiadnie ruszyly badania prowadzone praez UKSW w Warszawie. Z checig
dolgczyliémy do projektu badajacego matyle nocne, a owady zadziwily nas swy réinorodnoécia. Zglebiajac
literature przedmiotu, a takie uczestniczac w innych badaniach, zainspirowalidmy sig aspekiem dominacii

gatunkowej oraz analiza ekologiczna w wymiarze, kiory w Polsce nie byt jeszcze podejmowany.

Dzielimy sie naszymi rezultatami

Watepnie przeprowadzone analizy sugeruja, i2 nie mozna uznaé przyjelych wskadnikdw dominacj wyznaczanych na
podstawie liczebnosci czy indeksu masy ciala za precyzyjne. Wskazuje na to istnienie istolnych raznic gatunkowych
w kazdymz trzesh sposobow wyznaczania klas dominacy opartych na liczebnosc|, indeksie masy ciata | masie clata.
Zmiana klasy dominacii ze wegledu na przyjely wskafnk to zmiana zasadnicza. W zwiazku  tym ze wigledu na
islmejace ra2mice najbardzie) wiarygodny sposch wyznaczania kias dominac) powinien byc oparty o mase ciala.
Rezenwal Jata stanowi regionaine refugium bogate pod wzgledem réznorodnoéei gatunkowej
Wezekniejsze nasze badania wskazuja réwniez. it wyznaczens hierarchil gatunkowei na podstawie liczebnosei badé
indeksy masy ciata maja wiele jakosciowych roznic. o ogranicza ich uzylecznosc | nie daje precyzymych podstaw
} d h relacji ekol h

Konieczne jest jednak preprowadzenie dalszych badan, aby uchwycié stale | powtarzalne relacie na duzej protie, na
kiku powierzchniach i w réznych latach oraz wyznaczyé faklyczne srednie gatunkowe warlcsci masy ciaka, co
pozwali na przyjecie whicskdw o charaklerze ogainym.

Badania te, dzieki analizom poréwnawczym z innymi badaniami pozwola na pestawienie newych hipolez jeszcze nie

stawianysh wteraturze przedmiotu.

W parze N B ) NRGR
obiekt badan - badania terenowe - laboratorium - baza danych
{ H % L X o

Grafika wykorana przaz autorte projokiy

Barania bty prowadzone 6d MArCa 00 IS10padA 2018 W Jednym Z NAEIAMZYCN reZErwalon W POLCE - FeZeTwat Jata (Fowstal w
1933 1. becly one kontynuowane w 2019 roku

W el GoKGNANG WSIGPNYCh DOMIATCW | anakz, przez B Miesieey Malyle Nocne DyY IGIoNe Przy L2you Samoiowek swislingen 2
Eartiwk fpciomo-2arowy 250W typu MIX

Odiowy prawadzona w r42nych tYpach $1aGauASK, ZIOWNO WOWNAl reZOruaty fak | w eketonia 1, na granicy lasu | atwartych
tych fak

Zebran
1

sabr byly

& takze identyfikowane do patunku araz pici
2) mierzone 2 uzyciem suwiniars eleklioniczne] celem wyznaczenia indeksu masy ciaka, a
poméarom podlegaty razpilose skizydet oraz chugest | szerckose lwiowia

3) wazone na waaze analnyezng)  SokIBENOSD 00 GZ0BICTySIEEZNG Jrama

Utworzona baza danych pes
indeks masy Clata ofaz wage, W 5 Kasach dominacjk eudominancl, dom
Anslizom poddana réwniez dane z knych badah. Przygolowana pezer nas praca Korelacka strukiury daminacyi Ik zebnosci |

saminaci fauny motyl wigkszych apartych o
inci, subdeminanci. fecedent | subrecedenc

wepdiczynniha masy cala na podslawse redziny miermiawetw (Geamatiidas, Lepdoptera) zostala preyieta do drukuw monagral.

Wstepne wnioski i pierwsze publikacje

Gl wkaNana pETaz autontw projests
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E(x)plory - etap regionalny

7.06.2019

E(x)plory
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Biopotencjat 2019

STRONA 22

' Local Hot Spot of moths diversity in Jata Reserve :
- (Lepidoptera, Macrolepidoptera) preliminary results :

Damintka Firas, Pauting Wosticka, Warta Kzreowsia, Breystof {aeaga, Barasewsid Arier,
Sofofs Pedtreonca 11 7 ) Dedaalani Dweiracamel o dufoerie
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STRONA 23
BIOROZNORODNOSE

I my z naszym plakatem

Local Hot Spot of moths diversity in Jata Reserve
(Lepidoptera, Macrulnpiduptem] preliminary results.
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21 Festiwal Nauki 1 Sztuki w
Siedlcach
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Noc Biologow jako
Multipier Event - 10.01.2020

2 . mErasmus+ ;'

NOC
BIOLOGOW

WYDZIAL BIOLOGII
| NAUK O SRODOWISKU
UKSW W WARSZAWIE

10.01.2020
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Noc Biologow jako
Multipier Event - 10.01.2020

10 stycznia 2020 roku nasza grupa uczestniczyta w laboratoriach,
eksperymentach i wyktadach organizowanych w ramach ogélnopolskie;j
akcji Noc Biologow przez Wydziat Biologii i Nauk o Srodowisku
Uniwersytetu Kardynala Stefana Wyszynskiego w Warszawie.

Wraz z nauczycielami zaprezentowaliSmy uczestnikom Nocy Biologow
efekty podsumowujace nasz dwuipotletni projekt Open Science Schooling
(2017-2020) programu Erasmus+ openscienceschooling.blogspot.com
m.in. w formie wystawy motyli rezerwatu Jata, wraz z 5 plakatami i trzema
publikacjami przedstawiajagcymi wyniki naszych prac.

Dodatkowo w rozmowach z licznie przybylymi nauczycielami i uczniami
zaprezentowaliSmy przewodnik wprowadzajacy do metodyki nauczania
metodg open science schooling "OSS - Guide for Secondary Schools’,
dokument przedstawiajacy nasze indywidualne doswiadczenia "Young Co-
Creators" wraz z filmem oraz propozycje rozwigzan prawnych
integrujagcych metode OSS w system szkolny "Policy Recommendation”.

E B | U \hatis  oss:
i \ 3] - Punctual visits

’ - Going into Internet
3 - Listening to science conferences
Ope n g # - Erasmus+

Science Open Science Schooling
\ SChODling - il is an immersive deep
involvement in real world
: =  scientific missions

INTEGRATING OPEN SCIENCE SCHOOLING
IN SECONDARY SCHOOLS
POLICY RECOMMENDATIONS

ERASMUS+ Programme,reference number 2017-1-FIO1-KA201-034702.


http://openscienceschooling.blogspot.com/
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Rezultaty

Zbadalismy lokalng bioréznorodnosc¢
jednego z najstarszych rezerwatow
W Polsce, rezerwacie Jata, na
podstawie wybranych grup motyli
(Lepidoptera). Pozwala nam to na
porownanie bogactwa tego terenu
na tle innych przyrodniczych
obszaréow w kraju.

Warto tez zaznaczyc jakie korzysci
dat nam sam projekt - Open Science
Schooing. Nauczylismy sie pracy w
grupach, komunikacji, wspotpracy,
cierpliwosci. Poznalismy rowniez
wspaniatych ludzi, z ktorymi
moglismy dzieli¢ swoje pasje. Projekt
otworzyt nam oczy na nowe
mozliwosci, zaczeliSmy inaczej

postrzegac nauke.
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Poradnik
projektowy

Realizujgc podobne projekty

nalezy pamietac o:

e WspoOtpracy

e docenianiu i braniu pod uwage
opinii innych

e stawianiu sobie nowych celow
oraz dgzeniu do ich realizacji

e pogtebianiu swojej wiedzy i

rozwijaniu zainteresowan




OPEN SCIENCE SCHOOLING ERASMUS+ 2017-2019

OCTOBER 2020

LICZEBNOSC, INDEKS
MASY CIALA T WAGA

- A WIEC, CZY WZOR ZAWIERAJACY
WYMIARY CIALA POZWOLI ZASTAPIC
POMIARY WAGI MOTYLI NOCNYCH?

PRZYGOTOWALY:

MARTA KARWOWSKA, NATALIA JAGODZINSKA, DOMINIKA PIROS,MAGDALENA,
SIERPIEN, EMILIA MACHNIKOWSKA, MAGDALENA CISIAK



BOHATERKI PROJEKTU
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Na poczatek kilka po




IMIERZYC, ZWAZYC | CO DALEJ?

Celem naszego projektu byto zbadanie zaleznosci pomiedzy
indeksem masy ciata motyli a ich wagg i liczebnosciag. Dzieki temu
mogtysmy zebra¢ dane niezbedne do sprawdzenia czy indeks
masy ciata moze byc¢ traktowany jako zamiennik wagi motyli
nocnych.

W okolicznym rezerwacie Jata wtasnie ruszyty badania
prowadzone przez UKSW w Warszawie. Z checig dotgczylismy do
projektu badajgcego motyle nocne; owady zadziwity nas swg
roznorodnoscig. Zgtebiajac literature przedmiotu, a takze
uczestniczgc w badaniach, zainspirowalismy sie aspektem
dominacji gatunkowej oraz analizg ekologiczng w wymiarze, ktory
w Polsce nie byt jeszcze podejmowany.




PROJEKTOWE DOSWIADCZENIA |
WSPOMNIENIA

CZEGO SIE NAUCZYLYSMY?

PROJEKT BYL DLA NAS NIEZWYKLE CENNYM
ORAZ INSPIRUJACYM DOSWIADCZENIEM,
SZCZEGOLNIE DZIEKI WIELU UMIEJETNOSCIOM,
KTORE NABYLYSMY. PRACA W GRUPIE NAUCZYLA
NAS WSPOLPRACY ORAZ RACJONALNEGO
PODZIALU OBOWIAZKOW, DZIEKI CZEMU
DEADLINE NIE BYt NAM JUZ TAK STRASZNY.
PONADTO WIELE PUBLICZNYCH WYSTAPIEN NA
SPOTKANIACH PROJEKTOWYCH, POZWOLILO
NAM NA ZDOBYCIE WIEKSZEJ PEWNOSCI SIEBIE
ORAZ JEDNEJ Z NAJWAZNIEJSZYCH ZDOLNOSCI
W RELACJACH MIEDZYLUDZKICH, A MIANOWICIE
- AKTYWNEGO SLtUCHANIA. co WIECE],

ROZWINELYSMY SWOJE ZDOLNOSCI JEZYKOWE |
TERAZ Z PRZYJEMNOSCIA ROZMAWIAMY ZE
ZNAJOMYMI PO ANGIELSKU.

PASJA DO MOTYLI

PRACUJAC NAD TEMATEM ZALEZNOSCI
MIEDZY INDEKSEM MASY CIALA A WAGA
MOTYLI NOCNYCH, WZBOGACILYSMY NASZA
WIEDZE DOTYCZACA EKOLOGII ORAZ
LOKALNEGO REZERWATU JATA.
STWORZYLYSMY 2 PLAKATY NA

KONFERENCJE, ABY PRZEDSTAWIC WYNIKI
NASZYCH BADAN, KTORE POKAZALY ZE
INDEKS MASY CIALA MOTYLI NOCNYCH NIE
JEST IDEALNYM ZAMIENNIKIEM ICH WAGI.
DALO NAM TO TAKZE OKAZJE DO DYSKUSJI Z
INNYMI NAUKOWCAMI | POZANANIA ICH
OPINNI NA TEMAT NASZEGO BADANIA.

TRENING CZYNI MISTRZA -
NASZE PROJEKTOWE ZADANIA

UWIELBIAMY WYZWANIA, KTORYCH z
PEWNOSCIA NIE BRAKOWALO W PROJEKCIE.

BYLYSMY ZAANGAZOWANE w TWORZENIE
PLAKATOW ORAZ PREZENTACII, KTORE
NASTEPNIE PRZEDSTAWIALYSMY PODCZAS

SPOTKAN A TAKZE KONFERENCJI NAUKOWYCH.
BYLO TO DOSKONALA OKAZJA DO DZIELENIA SIE
SWOJA PASJA Z UCZESTNIKAMI TYCH WYDARZEN
ORAZ ZAWIERANIA NOWYCH ZNAJOMOSCI, Z
KTORCH ZNACZNA CZESC TRWA DO DzIS!
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Open Science Schooling puts strang effort inte INKOWATIONS by:
R - engaging students in REAL-LIFE science challenges in the society -
- angaging schoods and students in practical sclence collaboration with
resouwrces in the COMMUNITY, including research, science, innovation
and social resources and stakeholders
- pffering students direct participation in epic, immersive MISSIONS
- inwiting CROS5-5UBIECT and cross-class approaches
- offering students with different LEARNING STYLES a variety of practice
criented work forms very diferent from traditional theoretical and la-
boratory-based sclence teaching, also benefiting bess academic leamers
= praviding students with the oppartunity and resources to develop a
differert IMAGE of what science is and what science could be for them,
linking in much more marrative ways (o the identity and personality of
the yaung students,

What is SCIENCE?

Part 1
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NAJPIEKNIEJSZE MOMENTY

JESTESMY DUMNE Z TYCH PIEKNYCH CHWIL, KTORE

NAJBARDZIEJ PODOBALO MI SIE GOSZCZENIE
W POLSCE GRUP PROJEKTOWYCH Z INNYCH
KRAJOW. NIESAMOWITE BYLO POZNANIE
0SOB PRACUJACYCH NAD TYM SAMYM
PROJEKTEM. MOGLISMY PODZIELIC SIE
SWOIMI DOSWIADCZENIAMI | PRZEDE
WSZYSTKIM POSLUGIWALISMY SIE PRZY TYM
JEZYKIEM ANGIELSKIM. DALO NAM TO SZANSE
DO ROZWOJU POD ROZNYMI ASPEKTAMI -
MARTA

WSPOLPRACA Z UCZNIAMI Z INNYCH KRAJOW
W ROZNORODNYCH ZADANIACH, W KTORYCH
POJAWILO SIE WIELE WYZWAN ALE
OSIAGNIECIE POSTAWIONEGO CELU DAWALO
WIELKA SATYSFAKCJE.- DOMINIKA

WSZYSTKIE CZESCI PROJEKTU BYLY ROWNIE
INSPIRUJACE, NAJBARDZIEJ DUMNA BYLAM Z
PRACY Z GRUPA PODCZAS NOCY BIOLOGOW,
WYMAGALO TO OD NAS BARDZO DUZO
ODWAGI | PRACY, A ZAINTERESOWANIE
MLODZIEZY PREZENTOWANYM PRZEZ NAS
TEMATEM BYLO NAJPIEKNIEJSZA NAGRODA. -
NATALIA

NAJBARDZIEJ PODOBALA Ml SIE INTEGRACJA
W ROZNYCH ZADANIACH Z UCZESTNIKAMI Z
INNYCH KRAJOW. - EMILKA

MIALYSMY PRZYIJEMNOSC WSPOLTWORZYC

MILE WSPOMINAM CZAS GOSZCZENIA
W POLSCE UCZESTNIKOW PROJEKTU
ZA ZAGRANICY. BARDZO PODOBALO
MI SIE ROWNIEZ PRZYGOTOWYWANIE
GABLOT Z MOTYLAMI. - MAGDA

WYDAJE Ml SIE ZE NAJWIEKSZA
RADOSC SPRAWIALO Ml
POZNAWANIE NOWYCH
OSOB.NAJMILSZE WSPOMNIENIE Z
PROJEKTU TO: PRACA W GRUPACH
PRZY ROZNYCH ZADANIACH ZAWSZE
BYLO SMIESZNIE | NIGDY SIE NIE
NUDZILAM. - MAGDA
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Open Science Schooling puts strong effort into INNOVATIONS by:

- engoging students in REAL-LIFE science challenges in the society

- engoging schools and students in procticol science colloboration with
resources in the COMMUNITY, including research, science, innovation and sociol
resources ond stakeholders

- offering students direct participation in epic, immersive MISSIONS

= inviting CROSS-SUBJECT and cross-class approaches

- offering students with different LEARNING STYLES a variety of practice oriented
work forms very different from traditionol theoretical and loboratory-bosed
science teaching, also benefiting less academic learners

- providing students with the opportunity and resources to develop a different
IMAGE of what science is and what science could be for them, linking in much
more narrative ways to the identity and personality of the young students

CONTENT

01. Science - Important part for us! Our research in Jata reserve. Film

02 Science - How do we care obout the nature - Lublin Woivodeship Film Contest.

03a. Biopotential National Scientific Conference. Poster (pdf).

03k, Bispotential Mational Scientific Conference. Poster (prag).

04, Biopotential Mational Scientific Conference. Presentation. Relationship between
obundance, body mass index and body mass [pdf)

05. Biopotential Notional Scientific Conference. Photo gallery.

06. Worsaw Science Festiwol Brain dissection workshop. Heart dissection workshop. Dafnia
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Open Science Schooling puts strong effort into INNOVATIONS by,

- engaging students in REAL-LIFE science chollenges in the society

- engaging schools and students in practical science collobaoration with
resources in the COMMUNITY, including research, science, innovation and social
resources and stokeholders

- offering students direct participation in epic, immersive MISSIONS

- inviting CROSS-SUBJECT and cross-c approaches

- offering students with different LEAR STYLES a variety of practice oriented
work forms very different from traditional theoretical and loboratory-based
science teaching, also benefiting less academic learners

- providing students with the opportunity ond resources to develop o different
IMAGE of what science is and what science could be for them, linking in much
more narrative ways to the identity and personality of the young students
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... ha poktadzie polskiej
satelity KRAK-SAT
o czym gtosno médwiono w
mediach :)

Czastka tukowskiej ,,Dwojki” w przestrzeni kosmicznej

Zdjecie wykonane przez uczniow Szkoty Podstawowej nr 2 w tukowie, ktorzy biorg
udziat w miedzynarodowym projekcie eTwinning "Let’'s STEMulate the Space”,
rnalazto sie w przestrzeni kosmicznej. Jak to mozliwe? Wyjasnia nam to ich
nauczyciel, Artur Baranowski.
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Correlation between dominance based on abundance and
body mass index of family Noctuidae, Lepidoptera.
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Abstract

Understanding the impertance of relation between abundance, biomass and biodiversity is one
of the most inmrizming problems in ecology. Previous investizations reflected by
mathematically created body mass index equations, highlizhted the problem of the accuracy
of this measurement in estimating the patterns of species diswibutions and dominance
hierarchy. The aim of this research is to analyss the reladon between body mass index and
abundance and test this accuracy in estimating the dominance ranks. The field research waz
provided near Wigierski National Park from Tuly to November 2000 The specimens were
caught using the Hgbt-trap with 250 MIX Gzht bulb. In total of 18 samples 755 individuals, §8
species of Wocniidae family (Lepidoptera) were indicated Body mass index was calculated by
measuning mdividual's dimensions. The ressarch revealed some siznificant differences in
dominance hisrarchy based on abundance and body mass index, thas these two indices cannot
e used interchangeably.

1. Infroduction

The estimation of arthroped biomass is often important in stadies of temestrial
ecosystem simociure and fimction what enables many reasonable and accurate predictions of
bielogical phenomena. To estimars the biemass and weight of particular individuals, the body
size parameters are in use. One of the least understood aspects of animal development - the
determination of body size — is oomently the subject of intense scrutiny (Parker and Tokmston
20048). Predicting biomass by measuring the size of the body i= a common method used in
variety groups of animals (e g.: Deichmann 2008; Radtke and Williamson 2005). It is also the
most impartant life history character of organizms, yet little is known of the physiolegical
mechanizms that regulate body size and the varation in it (Davidowitz et al. 2003; Chown and
Gaston 2010). Many researches and zlobal ecological conclusions are based om the size of
orgamisms what enables better understanding the processes taking place in ecosystms
(Bisdermann 2003). Another issue in this matter is the body condition of animals what has

Materialy konferencvjne — wiosna

Czesé pierwsza - Lublin

kwiscien 2018

Relationship between abundance, body mass index and body
mass in one vear study of Macrolepidoptera, (Lepidoptera) in
Jata reserve - preliminary results.
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Abstract

Ome of the most interesting issues in ecology is the comprehenszion of the biomass
dynamics between differemt systematic proups. In order to mvestipate @t differemt
measurements were used like abundance, body mass mdex and weight. Previous approaches
o this problem revealed that the mathematical equation of the body size is not the most
appropriate reflection of the weight of the individual, so the real biomass, although some
researchers suggested such correlation. This paper reveals also that, body mass index iz not the
most adequate metnic to set deminance hierarchy, especially in Lepideptera investigations.
This snady aims to analyze the relation between abundance, body mass index and weigh in
dominance ranks to assess the accuracy of abundance and body mass index in ecological
amalysts. The praliminary field research was conductsd in Jata Reserve in Poland from March
o Angzust 2018, The specimens were caught using the lizht-trap with 250 MY Iizht bulb.
Crerall. 5803 individuals belonping to 303 species of Lepideptera were collected. To
determine the body mass index all spacimens were measured bat alse weighed Analysis of
the abundance, BMI and weight comelaton in dominance rapks shewed up significant
differences that ocour in the dominance hierarchy. This indicates that body mass index is not
the most relevant measurement of weight in studies of Lepidoptera.

1. Introduction
The understanding the biodiversity dynamics i the context of biomass of different
taxonomic growps and relationship between them, iz one of the fandamental azsignments in
population ecelogy. In recent years, researchers have stadied the praphical patterns of speciss
abundance distmbutions (known in Eteratare as SADs) in order to assess the species richness
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Correlation between dominance based on abundance and body mass index
of family Noctuidae, Lepidoptera.

- Erasmus+

Introduction

One of the most important measurements in population ecology are: biomass,
abundance and body size. They are used to set dominance hierarchy in ecology.
The study of species size distribution has a long tradition in ecology, because
they might explain differential patterns of speciation and extinction and can be
used in conservation implications. To fuse abundance and biomass the body
mass index was introduced into ecology. Use of this measurement has a positive
outcome in many animals’ phyla. The study was designed to investigate the
relationship between abundance and body mass index of Noctuidae family based
on the survey taken in Wigry National Park in Poland. We hypothesized that body
mass index is not the most appropriate measurement and dominance based on
body mass index differs significantly in comparison to dominance based on
abundance.

Objectives

« Examining dominance hierarchies of Lepidoptera communities based on the
abundance and body mass index (BMI) in order to chose the best method.

« Study Pearson’s correlation between abundance and body mass index in
dominance rank of each species.

Materials and methods

« The moths were collecting into the light trap with the light bulb MIX 250

The trap was placed in Wiry National Park, Gawrzec, Poland.

Moths for the analysis were caught from July to November 2009.

Caught individuals were measured necessary for calculating body mass index.

« The basis for this research is the database containing 68 species and 755
individuals, Noctuidae, Lepidoptera.

« Pearson’s correlation coefficient was calculated between body mass index
and abundance.

« Dominance hierarchy of communities and dominance rank of each species
were set. They were based on abundance and BMI.

Body mass index

A+B+C
3

A- thorax length and thorax width
B- wings span
C- surface of the front wing in the contour of the triangle

A= (A +A)
C=C+C, C,=C,, +Cg#+Cy¢

C; = Coa +Cap+Cyc

Polsce. Nauki przyrodnicze Czes¢ ll. Poznari 2018. pp. 7-15 (978-83-65677-93-8) link

Journal of Applied Ecology 2007 (44), 330-339
« Kasprzak K. Niedbala W. 1981. Wskazniki big stosowane przy
‘Warszawa, str.: 397-416.
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Conclusions

Due to the analysis, 5 species changed their dominance rank but general Pearson's
correlation coefficient calculated as 0.9893 indicates a very strong correlation. However, it
seems that dominance hierarchy based on body mass index is a better method than based on
the abundance. Though some studies e.qg. (Saint-Germain et al. 2007) suggest that body
weight may be the most suited method and should be used more often in ecological analyses.
The BMI is only the "shortcut”. Assuming, the survey reveals the particular species in the
dominance rank lack the steadiness and relatively serious fluctuations in the subsequent
dominance ranks can be observed. Therefore, it is difficult to accept the accuracy of the
measurement based on the abundance and body mass index interchangeably. Similar
outcomes were observed in another analyses (Baranowski, Skrypko 2018). The further
research is necessary to conduct a real weigh of living individuals and to compare them with
abundance and body mass index in dominance hierarchy.

« Baranowski A. Skrypko M. B. 2018. Korelacja struktury dominacji liczebnosci i wspdiczynnika masy ciala zgrupowar wybranych grup Lepidoptera. [W:] red. Baran M., Nyckowiak J. Badania i Rozwoj Miodych Naukowcow w
« Saint-Germain M. Buddle C. Larrivee M. Mercado A. Motchula T. Reichert E. Sackett T. Sylvain Z. Webb A. 2007. Should biomass be considered more frequently as a currency in terrestrial arthopod community analyses.

i analizie danych w badaniach iloéciowych. [W:] Gérny M. Grum L. (red.) Metody stosowane w zoologii gleby. Wyd. Naukowe PWN,




Relationship between abundance, body mass index and body mass in one year
study of Macrolepidoptera, (Lepidoptera) in Jata reserve - preliminary results
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INTRODUCTION OBJECTIVES
There are three major used to investigate dy
ecology: abundance, body mass index and biomass. These measurements are used to « Examine dominance hierarchy based on the abundance, body mass index and weight
set hierarchy of’ as well as other insects al. 2016). To to check their usefulness in further ecological analyses.
fuse abundance and biomass, the body mass index was introduced into ecology.

™ « Study Pearson’s correlations between abundance and body mass index.

inance ranks based on the body mass index are considered to be a valuable

research measurement (Kasprzak, Niedbala 1981), which reduces the necessity of « Indicate the species, which change i rank according to the method used.

collecting living organisms in ecological investigations. However, the recent
research shows that body mass index is not the most efficient measurement for
studying Macrolepidoptera populations.

The aim of the study was to i the ip betw body
index and biomass (weight) of Macrolepidoptera based on the survey taken in
Jata reserve in Poland. Based on the previ i we ized that
o - A 0 X RESULTS
body mass index is not the m and ranks
based on body mass index differ i igned

on abundance and biomass (weight).

METHODS

+ Moths were caught into the light trap with the use of light bulb MIX 250
+ The traps were placed in the ecotone and deep in the forest
* Moths for the initial analysis were caught from March to July 2018

« Caught individuals were weighed and the measurements necessary for body mass

index were taken using electronic calliper Fiaure1. Figure o
’ R . of body mass index and abundance mass index for two chosen species
« This study is v 20 most abundant species were selected from the b &
datab ini ies, for statistical analysis ing 3 specimens which

lacked the necessary data
* Pearson’s correla

n coefficient was estimated between body mass index and

abundance, body mass index and weight, abundance and weight
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INTRODUCTION OBJECTIVES

* Examine dominance hierarchy based on the
abundance in each half of the month from April
to July

* Compare the assemblages of Lepidoptera from
two habitats: Jata reserve and Jata ecotone

One of the most salient parts of macroecology is understandmg of the patterns in seasonal
variation of i pulation abund; and y position. Previous research

prove that insect alundance changes both in long-term as well as in short-term cycles. The
main reason for this phenomenon is the short life cycle of moths. Certainly, there are more

additional external factors that have an impact on the seasonality of moths, for example: the

temperature, humidity and food availability. Due to the fact that moths are mostly herbivores

in their larval stage they are especially sensitive to envir 1 changes that affect plant i“
condition, hence the quality of their diets. Therefore, it is important to understand the

patterns of moths seasonality. This study was d d to make preliminary evaluati of £

the changes of the dominance ranks of moths from April to July 2018. The investigation will
continue and compare moths fauna of the forest and ecotone - forest/meadow habitats to
indicate the permanent populations of Jata reserve.

RESULTS AND DISCUSSION METHODS

* Moths were caught into the light traps with the use of
light bulb MIX 250

o The traps were placed in the ecotone and deep in the
forest

* Moths for the initial analysis were caught from March to
July 2018

« Caught individuals were identified with the use of the
available literature and comparative moths collections

+ the data was entered into the database and then
analysed in Microsoft Excel

JATA
ECOTONE

RESULTS

JATA
ECOTONE

JATA RESERVE

Comparison of the abundance of 10 chosen species of Lepidoptera from April to May

This study refers to the other research (e.g. Baranowski 2006). In this study focused on the comparison
between eudominant and dominant species in two types of the habitats: canopy and understorey layer It
demonstrated that there are only few differences b the most domi species p in
each forest layer. Statistical tests revealed that the species distribution was not normal due to the
Shapiro-Wilk test that equaled to W=0.799517, p=0.000005. Therefore the nonparametric
Kogolomorowa-Smirnowa test was used and it equaled to K-S p>0.1. The hypothesis that the dominance
structure does not differ between the canopy and understory layer was the result of that recent study.
However, the new investigation aims to study the differences in species composition between Jata 1 J | [ . 0.2 ] Y |

ecotone and Jata reserve. The preliminary analysis reveals intriguing results that there are some i
significant differences between these two types of the habitat, although collecting more data is
necessary. The research may help to evaluate which species are native in the studied ecosystem and

which species are nonnative and are artificially introduced into the ecosystem by humans. T (R T e O G e R R e G D iy
CONCLUSIONS REFERENCES
S @ Although this is only the preliminary study it demonstrates the « Kasprzak K. Niedbala W. 1981. Wskazniki biocenotyczne
= = interesting differences between the species composition and hierarchy in stosowane przy porzadkowaniu i analizie danych w
-4 each type of the studied habitat. Therefore we hypothesize that more badaniach ilosciowych. [W:] Gérny M. Grum L. (red.) Metody
habitats are explored the more species can be discovered, even if the stosowane w zoologii gleby. Wyd. Naukowe PWN, Warszawa,
investigated does not cover a big area. What is more, we investigate in str.: 397-416.
the research the differences between the light traps placed in close « Baranowski A. 2006 Zgrupowania motyli (Lepidoptera) w
distance of 200 meters. The results could bring interesting results about pietrowej strukturze lasu rezerwatu ,,Las Piwnicki”
- Erasmus+

the method and its quantitative character. dysertacja, UMK Torus.
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SCOLA BASICA E SECUNDARIA
GONCALVES ZARCO, MADEIRA,

PORTUGAL is a public secondary school situated in the

urban area of Madeira. The city has an approximate population of
111,892 inhabitants. The number of students over 12 years of age
studying at the school is 1108. The school follows the traditional
method of teaching, however there are projects that explore other
teaching methods. These projects encompass several classes from
different years. Examples of projects: Cooperative Learning; Class +
(project work); Currently with changes at the national level, the

school begins to develop teaching based on curriculum flexibility.

B/

5 la isica undaria
Gongalves Zarca
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Students’ Open Science Schooling Journey

The school team consisted of four teachers and eleven students who volunteered to participate in the Open Science Schooling Project,
8 students were 10th graders and 3 students were 9th graders. The project related activities were conducted approximately 2 hours per week
after school hours and schedule according to students’ availability. They activities were developed in several places like school, institutions,

companies, etc. Two groups of 5 and 6 students were formed and encouraged to come up with new ideas for their OSS mission in the local
community. All the students were from the same class.

Portugal school team during the
TPM Ill, 2018, Mdeira, Portugal
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Young Co-creators

PROBLEM IDENTIFICATION AND CONTEXTUALISATION

Understanding science was the first stage of the students’ OSS journey. In this regard, the students were given the chance to decide

freely on what immersive mission they would like to work on. They actively took part in group discussions among themselves and with the
teachers, keenly contemplating and understanding the different aspects of the project.

>

Q
WHAT IS SCIENCE?

PERSONAL PERSPECTIVES (REPRESENTATIVE ANSWERS)

“I think science it's the
knowledge itself. We
learn things every day
and that happens
because of it.”

“Science 1s curiosity

in thoughtful action
about the world and
how it behaves.”

According to Girls
- According to Boys

“It is a need to fulfil
doubt and the unknown.

(13 i M . .
Science is a way of “Science consists of

understanding the observing the world

wortld around us.”

by watching, listening,

observing, and

recording.”

“Science for me is a

way Humankind has

found to understand It is part of us to

and explain what discover and find

happens around us and answers to what

within us.”
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Students’ Open Science Schooling Journey

WHERE CAN WE FIND SCIENCE?
PERSONAL PERSPECTIVES (REPRESENTATIVE ANSWERS)

A

WHAT IS SCIENCE IN THE PAST AND WHAT IS IT NOW?

“Obviously science and the way we perceive the world has
changed throughout times. Due to technological progress
it has certainly evolved for better. It is more accessible
than has ever been.”

PERSONAL PERSPECTIVES (REPRESENTATIVE ANSWERS)

“I think the idea is the same but with the pass off the years
the materials got better and that helped in new discoveries.”

“Science used to have certain limitations in the past (Religion, for
example) and that stays until now. However, these limitations are not
about futile things but instead relevant things like ethics and morals
(Human Cloning, for instance).”

“In the past science wasn’t as specific as it is today. What we
take for granted today could have been one of the greatest
achievements in the past.”

“Without science our life wouldn’t make sense and we
couldn’t explain the phenomena that happen in the world.”
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enough it improves their life.”

“Science does play a very vital role in
everyone's life. For those who are fortunate
WHY IS SCIENCE IMPORTANT?

PERSONAL PERSPECTIVES (REPRESENTATIVE ANSWERS)
“Science makes us look at everything on a

different way, and give us the knowledge we

People usually take for granted daily life things need to know to discover even more things.”

without putting much thought into it. Things like

N

vaccines, televisions and internet are a result of needs

recognised enough. Without Science we wouldn't live thing that we already understand.”
as much as we do, we wouldn't have the comforting

Vhings we have and so on.”
“With science we can discover new things
like cures for grave diseases.”

that we human created with time. This requires - o

tireless work from various teams of researchers It’s important because it gives us knowledge
. . M B

around the world and unfortunately this effort is not about things that we don’t know and even

WHAT ARE THE BENEFITS OF SCIENCE?
PERSONAL PERSPECTIVES (REPRESENTATIVE ANSWERS)

“We have learned to live better
with science and without it
that would have been

Science
Benefits
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Students’ Open Science Schooling Journey

20
\J
\\ /HOW WOULD THE WORLD LOOK LIKE WITHOUT SCIENCE?
PERSONAL PERSPECTIVES (REPRESENTATIVE ANSWERS)

— “Well, we would still exist but we couldn't have come to understand somethings that have lead us to progress in terms of
civilization. The world would be a chaos of ignorance and everyone would be afraid of the unknown just like centuries and
Millennium ago.”

“1 think it would be mess because, science is the answer for almost everything.”

“The world would be in some disarray for sure. Also the thought of ignorance would be harmful to everyone.”

N
N
— “The world wouldn’t be like we know it, we probably never would evolve.”

— “The world would be a chaos, honestly it’s impossible to imagine our society without science as it plays an important role in
our lives.”

Contextualising science in their Community was the next step in which, the students contacted various companies, institutions

and specialists trying to explore and expand their ideas. Arrangements like schedules, place to perform and materials were made with the
specialists who accepted the challenge and were eager to cooperate with the students.

The biggest strength that facilitated students’ crusade was the ﬁil
networking with eminent experts, specialists and professionals in
the field of renewable energy resources of the veteran specialist
engineer who imparted a comprehensive knowledge on the said

topic.

The presence and dynamism of the Engineer José Carlos Magro was important in the
development of the project. The students became aware of their surroundings by making field
visits to understand the geographical and climatic situations of their island.

Heliograph
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Young Co-creators

Student team’s investigation on renewable energy sources, clockwise: Dr Vitor Prior (Portuguese Institute of Sea and Weather);
wind generator; Rng. Carlos Magro (expert in renewable energies); a Solar Oven 175




Students’ Open Science Schooling Journey

KNOWLEDGE AND COMPETENCES ACQUISITION

After discussions and interviews with experts in the community, student teams decided to look at issues related to

renewable energy sources in their local environment. For their immersive missions, student teams chose two activities to work on: learning
about the usage of renewable energy sources and their practical applications and identifying which renewable energy solutions are suitable
for their school grounds. The topics chosen aimed to tackle economic issues in their school as students noticed that their school outdoor
and indoor spaces could be improved but there was a lack of budget for this.

Q IMMERSIVE MISSION 1: PRACTICAL USE OF RENEWABLE ENERGY AND ITS POSSIBLE APPLICATIONS IN SCHOOL

Under this immersive mission, the student teams were planning and building a dryer of fruits and aromatic herbs that uses solar
radiation. Engineer Carlos Magro and Professor Damasceno (professor of technological education) were the experts assisting the students
with their work and progress. In order to achieve their goal, the student teams collected the information and learned about the following
topics:

—> the best angle of inclination in order to optimise solar radiation capture,

—> the best materials to use to build the device (within the possibilities of the school and the reuse of some materials), and

—> the operation of the entire structure.

Student teams working together with teachers and other experts in the construction of the device.
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Young Co-creators

Q IMMERSIVE MISSION 2: RENEWABLE ENERGY SOLUTIONS FOR THE SCHOOL GROUND IN MADEIRA

This immersive mission was carried out in 3 phases. In the 1" Phase, students investigate the existing renewable energies. In the 2™ Phase
the renewable energies that could be explored on the Madeira island and in particular in the school was selected. After the data collection in
the 3" Phase, the team will select one (or several) device(s) to install in the school using renewable energies, and in the final 4™ Phase, students
will set up the selected device at the school. During the 1st phase the students carried out an exploratory field trip to the local energy supplier.
This exploratory field trip helped students:

—> to learn the different energy infrastructures of existing renewable energies

— to know the importance of the courses of water-taken to the mini hydro power stations

—> to learn the importance of the hidden precipitation in the supply of the soils and consequently of the mini hydric ones

— to recognize the importance of studying wind and radiation

— to know the advantages and disadvantages of photovoltaic and wind systems

— to familiarise with other small applications of solar energy (solar radiation) such as solar cookers (roasting sweet potatoes)

Student teams during their field trip to understand renewable energies
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Students’ Open Science Schooling Journey

Completing this mission, the student teams came to the conclusion that of the two renewable sources of energy that have been successful
on their island, Madeira, Portugal, namely wind energy and solar energy, only solar energy has the potential to be explored in their school.
The geographical location of the school does not have sufficient wind values (speed and consistency) to justify the bet. On the other hand,
the values collected, related with solar energy (radiation energy per unit of time and area in Funchal), justify its use. With this conclusion held
by the school board, contacts are being made to install solar panels in the school.

DOCUMENTATION

Student teams made their OSS journey documentation mainly through pictures and videos that were used for the project’s video contest.

Team’s immersive missions focussed on identifying suitable renewable energy solutions that can be utilised in the schools thereby tackling
the economic situation of the school due to high energy bills. The students noticed that their school’s premises both outdoors and indoors,
had spaces that could be utilised for the purpose, however, there is a lack of budget. In their quest of finding the suitable renewable energy
solutions, the students explored the solar, wind and hydro energy with the help of field experts. This entire journey is depicted in their video,
which they aimed to make it as entertaining as possible.

o o)

& 4
()

‘The energy bill is so high

oo AP

EUREKA ! 3
Rencwable encrgics! s ) Video Competition winner — click any image to
watch the video!

“We thought that we needed to tell our journey in 0SS and so we did a video about our project in renewable energies. We
thought a little more fun was essential to make it more interesting and captivating.”
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Young Co-creators

“We just thought of the situation going on in our school in Madeira and tried to recreate it in our video”.

With the plot/ storyline of the video in hand, the students engaged themselves in the planning of the presentation. They worked as a team,
brainstorming, discussing multiple ideas, listening to each other’s opinions and perspectives, dividing the tasks equally among themselves and
finalizing the sequence. Working as a team according to them, facilitated in easier, faster and smoother functioning of the video-making
project, since they all were comfortable and co-operative with each other.

“We started with ideas, the order of them and then what little jokes to put between them. Everyone gave an opinion and
helped building the video.”

“We created some characters and divided playing roles. Again, everyone was involved in the brainstorming process.”
“Working as a team made things a lot easier and quicker.”
“...everyone was co-operative, and did their tasks just fine”

Any conflicts of interest and opinions were sorted out through deeper discussions. The initial footage for their video compilation was
captured through both smartphone camera and a handheld camera and later edited and compiled using editing tools from IOS and Windows.
They claim that some of them in their groups already knew how to work with the technology, however, when needed, their teachers helped
them familiarize with the technology part of the video making.

“Some of us knew how to edit very well.”
“We didn’t need training because we had help from our teachers.”

With regards to teachers’ involvement in their work, the students are happy that they received all the help they needed from the teachers as
and when it was required in different stages of the video-making process.

“Actually, a lot, they really helped us with the ideas, material and specially, editing the video”

The students did face a couple of challenges during the planning process, however, teamwork and collaboration among themselves made
the process easy.

“Putting ideas together and bringing them to life was the hardest.”

“The planning was the harder part, but I think that as we were working as a team, it got easier to do it.”
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Students’ Open Science Schooling Journey

Despite all the challenges, the students contend that they enjoyed the process of video-making and they wouldn't change anything about
this experience.

“I wouldn’t change anything about it because, for a first time doing this type of activity, I found it very fun and a good way to learn
about the concept we are working.”

The student team’s short video called “An Adventure in Renewable Energy” was shot in a
creative way as a silent movie which captivated the audience’s attention and resulted in
winning the first place in the 0SS Project Video Contest.

dom B,

Click the image above to access the video or follow this link
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Young Co-creators

To promote the OSS project in Madeira, a TV reportage was made in a Portuguese channel which can be found in the link below.
https://www.rtp.pt/madeira/sociedade/escola-goncalves-zarco-acolhe-projeto-europeu-na-area-das-ciencias 23464

L ERASMUS+ 250 .
rco acolhe durante uma

Furthermore, the student teams participated in the celebration of Erasmus Day 2019 at the school. The activity was attended by all Erasmus
projects that are taking place in our school, as well as other guests. Among the guests were the Director of Youth Services, the Secretariat of
Education of the Autonomous Region of Madeira and the Theater Group "Metaphot".

181


https://www.rtp.pt/madeira/sociedade/escola-goncalves-zarco-acolhe-projeto-europeu-na-area-das-ciencias_23464
https://www.rtp.pt/madeira/sociedade/escola-goncalves-zarco-acolhe-projeto-europeu-na-area-das-ciencias_23464

Students’ Open Science Schooling Journey

Escola Basica Secundaria
Goncalves Zarco

Student teams participating in the Erasmus Day 2019 event in Madeira i
//}:{ﬁ
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Young Co-creators

In addition, the student teams’ activities were published in several local newspapers. Follow the images below to access the articles in

Portuguese.

JM Madeirs  Bdicho impresss  Multimédie  Ridio  Assianie  Contactos  Arquivo  Dventos

Regido

ALUNOS DA ESCOLA GONCALVES ZARCO PARTICIPARAM EM MOBILIDADE DO PROGRAMA
ERASMUS+ NA GRECIA

Voluntirios Maded]
passageiro de emif
0 Funchal

Sindicato dos Jorn|
tertubia no Dia da
Mau tempo peovoe]
nos Agores

f EvENTOS

& carmsam

Newspaper’s coverage of the school
team activities — click on each image to
access the article!

dnoticiasept
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Goncalves Zarco participou no programa ERASMUS*, na
Grécia
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=
Mabety  Actashende 54 et
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IR receptividade ¢ evolugdo postva do woto
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Students’ Open Science Schooling Journey

STUDENT TEAMS’ VOICES — JOURNEY DESCRIPTION IN PORTUGUESE

Students’ collage was prepared during the Mobility Event in Poland so that they can tell their stories through pictures as shown below: The
student teams narration of their journey in their native language is given here.
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Students’ Open Science Schooling Journey

A nossa historia no 0SS

O Open Science Schooling é um projeto
que foi proposto a turma 923 e 824. Na altura
os alunos que faziam parte do projeto eram
Jodo Cunha, Francisco Pereira, Rodrigo Alves,
Diego Alastre, Leonor Caires, Sofia Abreu,
Leticia Carlota, Catarina e Carolina. Com o
passar dos anos alguns dos membros sairam e
novos entraram. Neste momento os membros
envolvidos fazem todos parte da turma 1191.

Este projeto tem uma iniciativa muito
pertinente: "Tornar a Ciéncia mais
interessante, através de uma aprendizagem
mais aberta a experiéncia". Deste modo, nds
temos a oportunidade de aprender com o
auxilio de pessoas diretamente ligadas ao
tépico que pretendemos estudar. Logicamente,
este projeto visa uma aprendizagem fora da
escola e que permite compreender que a
ciéncia esta em todo o lado.
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O tema do projeto que foi escolhido
foram as Energias Renovaveis. De varias
possiveis escolhas optdmos por esta, pois é
bastante atual e que faz todo o sentido discutir
dado o enquadramento geografico e
climatérico da Escola. Assim através de visitas e
recolha de dados tentdmos chegar a um
consenso visando encontrar a melhor e mais
eficiente energia que possa ser aplicada na
escola.

Realizdmos varias visitas de estudo
para recolher dados e falar sobre o assunto das
Energias Renovaveis com especialistas que
trabalham nessa area e fazem investigacao.
Com isto ficdmos a perceber melhor sobre as
varias opgoes que tinhamos. Tivemos que
organizar a informacdo e apresenta-la,
posteriormente, aos professores, chegando
assim a uma conclusdo acerca da melhor
energia a ser aplicada na Escola. Era
claramente a Energia Solar. Para aproveita-la
construimos um secador de frutos e ervas que
utiliza radiagao solar para desidratar plantas e
frutos.




Students’ Open Science Schoolin

A primeira mobilidade que ocorreu foi
a Catalunha, Espanha. Os espanhdis foram
bastante acolhedores desde o inicio
proporcionado um ambiente confortavel entre
todos. Houve um grande equilibrio entre o
trabalho a ser feito e tempo livre. Os
Workshops na Universidade de Engenharia
envolvendo Informatica e Ciéncias
Laboratoriais foram extremamente
interessantes. O espectaculo da Ciéncia
Divertida relacionado com a Quimica foi
também divertido. A Gastronomia foi também
um aspeto positivo da viagem.

A segunda mobilidade realizou-se na
Madeira, Portugal. Recebemos alunos em
nossas casas e foi uma experiencia Unica. Ndo
s6 tivemos a oportunidade de interagir mais
com os colegas, mas também aprendemos
muito sobre outras culturas e demos a
conhecer um pouco da nossa. O facto de estar
a receber pessoas no nosso pais é uma
experiencia muito diferente de ir para outro
sitio e ser recebido. Ver as varias reacGes das
outras pessoas ao ver as paisagens e as marcas
da nossa cultura, faz-nos pensar nos diversos
aspetos Unicos que uma cultura tem e muitas
vezes nem reparamos.
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A terceira mobilidade do projeto foi a
Lukow, Poldnia. Comeg¢amos a interagir com os
outros colegas logo no primeiro dia e fizemos
muitos amigos. As atividades de "quebra-gelo"
permitem uma socializacdo muito mais rapida
e foram muito Uteis nesta mobilidade. Nos
workshops estdvamos a debater varios tépicos
e gostdmos muito de ouvir os que 0s nossos
colegas tinham para mostrar. Estava tudo
muito organizado e a mobilidade correu muito
bem. Foi indubitavelmente uma experiéncia
Unica e vamos sempre recordar os varios
momentos.

Na mobilidade a Grécia houve um
Workshop na sala de robdtica, que foi uma
experiéncia muito interessante. Ainda que ndo
tivéssemos trabalhado muito, nds
compreendemos muito bem os conceitos de
robdtica e comeg¢dmos a ter uma nogao de
como se programa o robot. Explicaram tudo de
forma muito clara e simples, por isso é que foi
mais facil entender como um robot funciona.
No entanto, foi complicado comecar o trabalho
dado que comegar um trabalho (que ndo
estamos habituados a fazer) sempre foi um
obstaculo para todos. Open Science Schooling
ensina-nos a iniciar trabalhos, ou seja, ensina-
nos a ter mais iniciativa e é bom saber que este
projeto faz a diferenga, nesse sentido, na vida 189
de cada um.
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Para aqueles que pretendem
implementar um novo projeto pelo OSS,
recomendamos que tenham uma mente aberta e
estejam ou pelo menos tentem estar preparados
para novos desafios e obstaculos. E preciso haver
motivacdo e empenho por parte dos membros
para estarem prontos a trabalhar e lidar com
algumas dificuldades ao longo do projeto. Acima
de tudo, uma certa paixao pela Ciéncia é
necessaria.

Em conclusdo, este projeto foi importante ndo sé a nivel do aumento do nosso conhecimento cientifico mas também a nivel cultural.
Nds exploramos o nosso conhecimento cientifico através da pesquisa feita para a execucgdo do trabalho com o fim de o apresentar nas
mobilidades e, o cultural através da nossa interagao com os parceiros dos diversos paises que possuem diferentes tradi¢des e estilos de vida
o que nos facilitou a compreensao de culturas que divergem da nossa. Com esta experiéncia Unica, retiramos que existe muito mais do que
aquilo que sabemos e conhecemos e devemos procurar sempre aumentar os nossos conhecimentos. Podemos dizer que crescemos como
pessoas e a nossa visdo acerca do mundo e da sociedade mudou.
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GOOD OSS PRACTICE!!!

Ao Jan alguém inspirador...

IN MEMORY OF JAN GEJEL

There are people that their seal and influence can be seen and felt long time after they are
not with us anymore. Jan is one of these special people, one of his kind, A person that left
us but also leaves us a significant mark, a meaningful Impact on each of us, as well as on
many people all over Europe. It is almost impossible to speak of Jan in the past tense, his
marks and impact will carry on well into the future.

We can certainly talk about legacy - JAN'S LEGACY. His fingerprints are found In many
projects all over Europe, but more than that, they are found in our hearts. He is a person
who had the exceptional ability to touch people’s hearts, to inspire people of all ages, to

encourage, to motivate, to mentor and to be a lighthouse for our society. We had the
privilege to be partners and friends of Jan, a great privilege, a great challenge, a great fun, a
great inspiration and above all a great pleasure

DEAR MIREIA, there are no words to comfort you for the loss of your life and love partner
Your work together as a team, a winner team, IS very inspiring for all of us. Jan left us but
WwEU, JAN AND MIREIA, will remain as a brand of quality, of social values, of excellency
and of love for Europe and |srael

We are all standing with you Mireia dear, far from your home but very, very close in our
hearts
Expressing our deepest condolences, dreadfully sorry for your loss and sending you our

love

ERASMUS+ OPEN SCIENCE SCHOOLING PROJECT CONSORTIUM

Greece, 2020
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The school team consisted of 4-5

teachers. The number of students
involved in the project varied along the
period 2017-2019. All the students of
3rd level ESO worked on the project by
trying to find and see Science in the
nearby surroundings. For the school
year 2018-19 the students were working
in groups on a main chosen topic, #he
forest, from different scientific points of
view: technological, environmental, etc.,
one hour a week within the school
timetable. At the end of the school year,
they presented their work.

Student teams at Pere Fontdevila

Understanding science was the beginning of

the journey for the student teams. In this regard, to understand what science is and where science can be found,

students made several video clips to demonstrate science around them. They visited various working sites, factories,

shops, etc. The videos can be found in the following link
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Students’ Open Science Schooling Journey

The student teams investigated the question Science, Where Are You? The students visited around 20 different business and industries in the
area nearby: Cheesemakers, the Pharmacy, the watch maker, textile industries, a carpenter, a forest area (to learn about the management), a
farm, etc., where they could observe, ask and sometimes participate in the local enterprises’ activities. From these activities, posters were
made summarising all the knowledge that the business shared with the students, with the main goal of realising where science was. Students
were organised in different teams; each team was in charge of preparing a video and a PowerPoint presentation on one of the visited

enterprises.
< ? “Science is the
“Science is a way to knowledge of the

prove things with things we have

. . . .
evidences. discovered since

WHAT IS SCIENCE? PERSONAL now.”

PERSPECTIVES (REPRESENTATIVE ANSWERS)

According to Girls
“For me science is a

fun way to learn

. . . . .
“For me science is experimenting and

M 2
something that helps observing the results.

people to have a better
life.”

According to Boys

“Science is a type of
knowledge which is based
on the experiments and the

e 1 1Q 1o 1
T'he science is discipline world”
that  studies all, for

>

example, the nature,

humans...”
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WHERE CAN WE FIND SCIENCE?
PERSONAL PERSPECTIVES (REPRESENTATIVE ANSWERS)

[ e
€
i
WHAT IS SCIENCE IN THE PAST AND WHAT IS IT NOW?
PERSONAL PERSPECTIVES (REPRESENTATIVE ANSWERS)

“Science is everywhere
although we can’t see it
easily.”

“Science is everywhere

functional. Now, science is more complex but in both
times it has been fundamental.”

“The same thing but now is more developed.”

“In my opinion, in the past science was much simpler, “Firstly, I believe that science has improved a lot. I think so
without so many complications but it was also because some years ago the scientists were studying some things
(natural phenomena or how technology could improve) and
actually, those things which scientists were studying are used every
day by us. So, maybe in the past technology was more difficult than
now, because now we have more tools to use and investigate than
several years ago.

“In the past, science wasn’t so developed as it is nowadays, people
used to do experiments without any kind of protection, nowadays we
know a lot of risks we are exposed to and scientists can protect
themselves and try not to be injured doing experiments.”

“In the past, science was something that only people
with money could use. Nowadays, science is being
shared everywhere, so everyone can learn science.”

the answer to many of the biggest questions.”

“Science has always been a means of research and “Science in the past was simple and everyone believed that science did
not explain much, people believed in God but now it’s very different
and all has a logic scientific answer.”
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WHY IS SCIENCE IMPORTANT? PERSONAL PERSPECTIVES (REPRESENTATIVE ANSWERS)

“Science is very important for us because
we totally depend on it.”

“It is important to investigate
about all things that happen in
the present and things that .

happened in the past.”

“Science is very important because it
helps us to understand the humanity and

“For me, science is very important
because many of the things that I do and
that I use in my day to day, science have

1 2
what surrounds us.” an important role.

~

K‘I am sure that science is very important
because it helps us to understand what is

surrounding us. Another reason why I . -

that science is important; without it, there .

would not be medicines, and nowadays
medicines are very important for us.”

“Science is very important because it studies the
health and the problems that we can have for
example. Thanks to this we can know about the
. illnesses and solve some of our problems.”

_J
- V
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e
Cald
2331

R

“Science helps us to create new things,
discover our past, make new medicines,
to treat some diseases...”

f WHAT ARE THE BENEFITS OF SCIENCE? PERSONAL PERSPECTIVES (REPRESENTATIVE ANSWERS)

“The benefits are that life can
be more easier.”

ﬁ and find cures for illnesses.”

“We can improve the technologies

N %

Science

“The benefit of science is
comfort and security that we
give to human species.”

e

% “The benefits of science are: the

knowledge, technological advance,
@ medicines and other things.”

“l think that science has lots of benefits. For
example, we can save lives, investigate about the
problems that we can have, we can have more
electrical appliances and other things that can
make our lives easier.”
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How WOULD THE WORLD LOOK LIKE WITHOUT SCIENCE?
PERSONAL PERSPECTIVES (REPRESENTATIVE ANSWERS)

- “We probably wouldn’t live for so many years, we couldn't survive a simple cold, and we wouldn’t know too many
things about humans, and where we come from. Also, we wouldn’t have technologies like computers, phones...”

- “A world without science would be all forest and it wouldn’t be any type of house or construction.”

- “A world without science would be a disaster basically. We wouldn’t have anything that we have in our daily
lives.”

“I believe that the world without science would not exist since everything starts from it.”

- “I believe that the world without science would look as it was at its beginning (it would not be light and

electricity, and technology would not be invented yet).”

N2

“The world without science it would be impossible, because without medicines, vaccines, electricity, technology,...
We couldn’t survive.”

“I cannot imagine a world without science because we would still be living in the middle ages.”

“It’s difficult to imagine.”

“I can’t imagine this. Human beings need science for human evolution.”

“The world without science would be like the animal world, guided by instincts and unable to have fore-life
privileges of chance”

- “I think, many people would die because of the diseases and we wouldn’t have much technology...”

- “The world without science would be difficult because we are used to living in under some circumstances and

NI R 2R\ Z

without science we couldn’t have many things we have now, as for example electric appliances, medicines,...”
- “I think that if we didn’t have science, we wouldn’t have all the technology, medicines and everything that we
have nowadays.”
- “It would be pointless.”
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Contextualising Science in their community as the next step of students” OSS journey encouraged students to network and

try to get in touch with several enterprises of the local zone, local politicians and administration of the government, and several research

centres of Catalonia. Winning the logo contest gave students extra motivation to continue the project.

Several activities were implemented at the local level include:

Presentation of the project to the students

presentation of the project to the families and different stakeholders (enterprises, Politicians and administrative sectors)
Preparation of the Manual to make the videos

organizing Knowledge Fair 2018

Participation to the project SAVEnergy

PM in Catalonia (May 2018)

Workshop on how to make a video, during the mobility to Catalonia

Workshops on Chemistry and robots during the PM in Catalonia

Workshop STEAM of the Government (July 2018)

Presentation of a paper in HSCI 2018 Congtress (July 2018)

Design of a LOGO. Our school won the contest, and this encouraged students.

Getting in touch with the neighbouring reality:

Politicians and administrative sectors

Presentation of the project in class

Presentation of the project to the families

Participation in Science Week in the UPC (seminar)

Stall in the Knowledge Fair 2018, explaining the project OSS and presenting experiments
Project SAVEnergy: Saving energy at home

Workshop on how to make a video, during the mobility to Catalonia

N N 2 2 2 R N S A N N N A 2

Workshops on Chemistry and robots during the PM in Catalonia
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Students’ Open Science Schooling Journey

— Activities for a whole week consisting in visiting different enterprises and some organizations of the area near the school where
students could find science, as well as workshops on different areas where science is also present (on Photography, the science of
colours and art, Series of Fibonacci).

Student teams during a communal activity at Knowledge Fair 2018
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leftover wood for heating

4
]
;
o
¢

Student teams at Biomass Plant

Catalonia has a big forest surface and Bergueda, the local area where the school is situated, is one the main ones. For this reason, there is
now a Biomass plant in Berga which the students went to visit. During the visit, students learnt how this plant deals with the forest
management. The main objective of the plant is to get good profit from both the good quality wood that goes to the sawmills and from the
less quality wood that is later used to heat local buildings. This means that wood that was before only waste, is now used to provide

energy to local community for the whole year!
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KNOWLEDGE AND COMPETENCES ACQUISITION

O IMMERSIVE MISSION: MIRUBEE - UNDERSTANDING DAILY ENERGY CONSUMPTION

After having been involved in the above-mentioned activities, the students concluded that they should use science to make the world
more sustainable. They understood that they need to be careful about their use of energy and get involved and act, become part of the
solution. They decided that only if they are aware of our daily steps, they can understand the importance of their actions. Therefore, some
students and their families became volunteers to test a Mirubee, which gave them information about their use of energy. This was an
interdisciplinary project of Science and Technology to work on energy and its exploitation. The main goal was to make students aware of
the importance of using energy in a responsible and sustainable way, so, to become aware of their consumption and how to act so as to
save energy. How can this be done? For this mission, students’ received assistance from experts at the local Polytechnical University of
Catalunya (UPC). Each participating student received a Mirubee appliance lent by UPC to install and use at home for some days. The
Mirubee was connected to the general electrical panel and the family could see the real time consumption of energy through a mobile
phone application. The results were compared and there was a winner, the family who had spent less energy in their daily life.

Informe de "ddiazp"
Juny 2018

EVOLUCIO DEL TEU CONSUM

Energy consumption awareness using Mirubee
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Students’ Open Science Schooling Journey

O IMMERSIVE MISSION: THE FOREST

Since the students live in the pre-Pyrenees, nature is nearby and the usual activities for the people around are usually related to the natural
environment: hiking, fishing, skiing, mushrooms picking, among many other outdoor activities. Since wood is taken out of the forest, many
of the chemical products in a pharmacy come from nature, from plants (such as essential oils ), we need the forest for animals to grow, and
science has developed technology so that humans can obtain the most profit out of this. Because nature is necessary for our health, we
need to care about the quality of air and water for the people’s and the planet’s sustainable future. These missions, therefore, were based on
The Forest and how the students could make the world more sustainable, with the goal to interact with some of the Sustainable
Development Goals of the 2030 Agenda.

1.The forestas 3 1AW materia)

fuel, Energetic ResoUrces

§) SUSTAINABLE
@) DeveLopment GnALS i .
= e .
ﬂe:-. _Aromatic Plants and S03p
= _Cooperative creative
inability
- 7, The forest and the sustaind |
Forest [ Watef | Air | Well-being
oy
WATER

est Biodiversity

QUALITY For
‘OUR FUTURE ACTIONS .
Approach to learn about the forest benefits
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Task I - Isolation of Essences from
@ -Erasr\'“-‘S+ . 3 Local Plants for Cosmetics Elaboration:
Distillation of Essential Oils

_ The student teams extracted sweet-smelling
MICROSCALE v essential oils from Rosmarinus officinalis,
so as to add this perfume to
the final soap. We learnt how
to do this process in a UPC
workshop. The students
followed the steps bellow:
1) searching natural materials and

home-made recipes to extract natural
essences from selected plants
2)building a microscale heater by
using copper metal foil, mineral wool
and other components
3)extracting the essential oil using
steam distillation with microscale
heater
4)checking the chemical
properties of the distilled product
to make sure this was real
Rosemary essential oil
5)Elaboration of

cosmetics

DG MS
(}"P\C)M.)\YU(JR)’\

Rosmarinus officinalis
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https://sites.google.com/iesperefontdevila.cat/erasmus-oss/projects-missions/aromatic-plants-and-soap#h.p_O2ZJ_6eKYca0
https://docs.google.com/presentation/d/1GydKg3I4E4_gNw1PBHOXO2AdHKGQ59aQktDGTwlaHow/edit#slide=id.1-VKeS8BtSrZPMFIjJJdkKppLsatmA5IO
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Task 2 - Construction of a Pellet Heater

One of the student teams wotrked on
Wistar taink building the heater with the following
) features:
Resistor
We can't do fire, so itis the part which
Pump

heats the water

v' Made of wood
Machine that

pumps water

v" LLEDs that simulate fire

v" Automatic entrance of pellet
LM35
Pellet heater

v" Regulation of air entrance by a fan
Temperature sensor v System controlled by Arduino

Lights
Simulate fire

LCD

Where we can see the |
temperature of the water!

\
Contribution of this work to improve sustainability:

\
—> Learning from more sustainable technologies (e.g. reduction of greenhouse!
gas emissions).

—> Learning from the relationship between technology and climate change.

—> Learning from the use on local natural resources for energy production.

Team mission — The Forest: Pellet heater
(click the pic for more details!)
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https://sites.google.com/iesperefontdevila.cat/erasmus-oss/projects-missions/pellet-heater#h.p_eZKT9aXDAPds

Students’ Open Science Schooling Journey

Task 3 - Comparison of Environment and Health in a Small Village (Gironella), a Medium size city (Manresa) and a Big
size city (Barcelona)

The students went on fieldwork to check water quality of Llobregat river and in local springs in Gironella. They also compared air quality
through time using a local web application (accessible here

http://www.gencat.cat/mediamb/qaire/mapes qualitat aire catalunya/mapesqualitatairecatalunya.html)

Furthermore, the student team acquired data on respiratory diseases related to air pollution from city records and made a comparative
study of the impact of air allergenics on health as well as the impact of landscape quality on health.

) Contribution of this work to improve
E 000 sustainability

0 v Learning from the impact of
B 0 ¢ 5 polluting substances in water and air
9 quality and health.

0 v Learning from the forests as
0 9 0 | reservoirs of medicinal and food

°$ resources that can contribute to improve

4 health quality.
v Becoming aware of the need of

forest conservation in order to avoid loss
of medicinal and food resources.

Team mission — The Forest: Environment’s
influence on heath
(click the pics for more details!)
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https://docs.google.com/presentation/d/10u8KQTXWQ7-x6d-flFTEfzN99vHlJHXFUu-8SL_0mYU/edit#slide=id.p4
https://docs.google.com/presentation/d/10u8KQTXWQ7-x6d-flFTEfzN99vHlJHXFUu-8SL_0mYU/edit#slide=id.p4
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@ -Erasmus+ eD @ = &)

BIOMASS: energetic resource

PELLET HEATER

Water tank
Resistor
We can't do fire, 50 it is the part
which heats the water
Pump
Machine that
pumps water
LM35
Temperature sensor
Pellet heater
Lights Lco
Simulate fwe Where we can see the

temperature of the water

Team mission — The Forest
(click the image for more details!)
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The FOREST: contibution to sustainability vs explotation
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DOCUMENTATION

The student teams relied on video production to document their leaning journey. Out of three movies made by the students, the video
about air and water pollution got the third place in the movie contest. The student teams’ immersive mission comprised three tasks
with one common goal, having more sustainable forests. ““The forest: exploitation and contribution to the sustainability” focused on
identifying the key issue in the community to work around the natural resources of the forest to boost Sustainable Development Goals.
The use of the forest as raw material and contribution from the forest to the sustainability are the central theme of structuring the activities.
The student teams made three videos visualizing the process of their experiments related to forest sustainability and documenting their
work.

7

** Isolation of Essences from Local Plants: Cosmetics Elaboration
This video shows the soap making process, where the students explain their experiment and how they did a micro-distillation of rosemary

in the lab in order to extract oil essences.

Team task - making natural cosmetics
(click the pic to watch the video!)
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https://youtu.be/1PDlwYugQzU
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% Pellet Heater
In this video, the students show how they build a heater from scratch using wood as combustion. For this, they first visited a plumber and

learnt welding, they visited a carpenter, they also had a visit to Biomass Central and UPC (Universitat Politecnica de Catalunya) to learn

about the Arduino program and the automatization of the scale model with a university professor.

Team task - building the heater
(click the pic to watch the video!)

< Environment and Health

This video won the third place in the video
contest. As forest was a common topic for all the
tasks, the students wanted to study the quality of air
and water in the environment nearby and to highlight
the importance of having and living in a healthy

environment.

Team task - Environment and health
(click the pic to watch the video!)

213



https://youtu.be/c7eqJWhYIVs
https://youtu.be/6RjPNS_O6ro

Young Co-creators

urin e project documentation, the students found cooperation, respecting each other’s opinions, and being organised crucial in their
During the project d tation, the students found cooperation, respecting each other’s op , and being organised lin th

progtress.

“We had a lot of ideas but we agreed
on which ones to use. Then we put in
common our ideas and each one of us

“We learned how to record videos
with the Filmora Go app and to
communicate with the teammates”

“We were organised so it was easy
to work as a team”

explained a different project”

Due to individual’s involvements in activities, planning process went smoothly and very

“The planning process was very organised. They used a mobile camera for recording and the only challenge they

organized because all of us were faced was to find a quiet and suitable place for recording their videos.

very involved”

In most of the process, they

did not need the help of the There was a lot of noise so we had

to change the recording place”
teachers except for editing their videos. The student teams stated

that video making process was really enjoyable and fun, but they would have better

outcomes if they had more time for creating their movies.

“Maybe we would have liked to have
more time to have a better result. If we
had been told earlier about the video, we
would have collected more information
and pictures for the final video”
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The student teams and teachers shared the results of the missions with the local community and family members through the school
webpage and through participations in several events.

% The Knowledge Fair, 2019 (Berga, Catalonia)

The Knowledge Fair is a scientific fair held in Berga every year. It is organized by the Universitat Politecnica de Catalunya (UPC), Manresa
Catalonia. The main objective of this fair is to motivate young people to get into scientific and technological vocations by showing them
some research projects related to science and technology of the UPC and other research centers. This fair is especially designed for high
school students. The Knowledge Fair of the school year 2018-19 was based on the OSS Erasmus Project and the topic was The Forest and
The Sustainable Development Goals. The student teams showcased the missions results (immersive mission Mirubee and immersive mission
The Forest) in this Fair and it was an extraordinary experience, with many visitors from different schools. The final products were also

displayed in the primary schools to the young students at the end of the school year 2018-19.

1 \
\/f/—‘l
: Student teams sharing activities
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+* Robotic Fair in Cosmocaixa, Barcelona
b

The student teams went to the Technological Fair held in Barcelona, the Robotic Fair, part of the program Impulsem la Robotica,
Tecnologies Creatives a ’Aula (IRTCA2019). In this Fair, different projects made by students are presented, and students have all used
Arduino to command the projects. This time, the student teams presented the Pellet Heater described before, controlled using Arduino.

Student teams at the Robotic Fair 2019
(click the pics for more details!)
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Students’ Open Science Schooling Journey

o

s* Local Press

The local press and local television informed about the Open Science School methodology and the work the student teams were doing on

the different missions during this Erasmus+ Project. Furthermore, the student teams participated in the project PETIT (Education
Project on Technology, Innovation and Work) and for the final presentation the teams displayed and presented in the Secondary School
SES Serra de Noet in Berga the Pellet Heater monitored by Arduino.
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Student teams at the Robotic Fair 2019
(click the pics for more details!)

217



Young Co-creators

STUDENT TEAMS’ VOICES — JOURNEY DESCRIPTION IN CATALAN

To explain the path taken during the OSS journey, students made a collage in the Mobility Event in Poland. Here is the narrative of each

team regarding their OSS Journey as expressed through their collages

Historia del projecte Open Science
Schooling — FEM SABO (homemade soap)

A 'institut Pere Fontdevila, a 4t d’ESO,
es fa una petita iniciacié sobre com fer
una bona recerca i un bon treball, ja
que a batxillerat es fa el treball de
recerca. Ens van informar sobre tot el
que hauriem de fer durant aquell curs i
vam comencar tan aviat com vam poder.
Primer de tot vam fer grups depenent
dels nostres interessos, 1 ['ambit de
ciencia va ser un dels que més ens vam
centrar, ja que participavem en un
projecte anomenat Open Science
Schooling el qual el seu principal
objectiu era saber que la ciencia la
podem trobar en qualsevol lloc i fer-nos
adonar que és molt important en el
nostre dia a dia.

Un cop fets els
grups, vam comengar fent una pluja d’idees sobre diferents temes per treballar. Al nostre grup no ens va costar

gaire decidir-lo perqué des d’un bon principi ens va cridar molt [’atencio la investigacio i la creacio de sabons
casolans els quals finalment tambe hi vam afegir olis essencials i en vam fer un estudi. Un cop feta la recerca de
tota la informacid necessaria, vam passar a la part practica del nostre projecte: la creacio del nostre propi sabo.
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En el nostre institut disposem d’un laboratori on vam poder fer totes les
proves i aixo ens va facilitar molt la feina ja que trobar un espai on
realitzar els experiments és bastant dificil. La primera
prova de fer sab6é que vam realitzar va ser una
mica desastre, vam seguir la recepta que
haviem buscat préviament per Internet pero ens
va sortir un resultat que no esperavem, ens va
quedar un espécie de ‘roc” que no
s‘assemblava per res al sabd.

Un cop vist aix0 el seguent dia que vam fer

[’experiment vam utilitzar una altra recepta ja
que vam pensar que el que havia fallat en el primer intent era aixo. En
aquesta segona prova el resultat que vam obtenir era totalment diferent
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al primer perd tot i aixo tampoc era el que ens
esperavem ja que no va quedar una mescla solida siné
que es podia veure com [’oli estava al fons del pot. Aixo
va fer que quedessim una mica decepcionades ja que
pensavem que mai aconseguiriem el resultat que voliem
pero el professor que ens ajudava a fer el projecte ens va
animar.

La tercera prova tampoc va
ser la final, ja que ens va
quedar com desfeta i no vam
arribar mai a saber perque.
En aquest intent ja hi vam
afegir el color

Al cap de 4 intent ens va -
sortir el sabo final, al anar fent variacions a la recepta al final ens va sortir el que desitjavem. Tenia una
textura solida, un color rosa i feia olor a romani que va ser [’oli que vam destilar.
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I varem comprovar si feia escuma com qualsevol sabd i aixi va ser.
Aqui podeu veure una foto:

Amb tot aquest proceés pratic vam aprendre a no donar-nos per
vencudes en els moments més dificils i a seguir intentant el que
voliem.

El projecte Open Science Schooling ens ha ensenyat que la ciencia

és fundamental en la nostra vida i que nosaltres, en un futur,

serem els que la farem evolucionar i tot dependra d’ella.

Personalment ens ha
semblat una gran

experiéncia que hem apres
moltes coses i ens ha ensenyat que sempre et pots trobar en problemes, pero has de buscar
una forma per resoldre’ls.

En la nostra opinid, creiem que si es vol participar en un projecte com aquest que hem
participat nosaltres, la principal cosa que s’ha de fer és un bon treball amb un resultat

satisfactori. Has de ser constant i has d’estar interessat en el treball i la recerca i distribucio
d’informacio és molt important ja que influeix en el seu resultat. La part més bona ‘aquests projectes és que t ‘involucres molt en el
mon de la ciencia i aprens a experimentar i a buscar informacio d’una manera més extensa. Les estades en els diferents paisos son
una bona manera per relacionar-te amb altra gent, descobrir nous llocs i sobretot una bona forma per practicar l’angles, pero el més
important és que guanyes una gran experiencia que sempre recordaras.

Abril Rota
Ares Torra
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La Qualitat De L'aigua | De L'aire A Gironella (Air and Water Quality in Gironella)

= Zaas |

Quan a l'institut ens van dir que | o ~q

haviem de fer un projecte de | Bmeafs _d)f’&;{( B

recerca, se'ns van acudir moltes L Q g /"‘ » @ *
idees interessants, tot i que en vam ‘ ‘ ‘ lghts

haver de descartar unes quantes -
perqué no tenfem prous recursos g -]
per poder fer una recerca amplia g
i, per tant, tampoc un treball
elaborat com nosaltres voliem.
Finalment, vam acabar decidint el
tema del treball que realitzariem
durant el curs, en funcio dels
recursos dels quals disposavem i
de la utilitat i rendiment que se
li’n pogués donar posteriorment.
El projecte que vam dur a terme
consisteix en un analisis de [’aigua
i [l'aire de la nostra vila,
Gironella. Ens vam endinsar en el
tema de la qualitat mediambiental
de la salut, ja que pensem que és
un tema interessant que esta relacionat amb la contaminacio, l’aire, l’aigua i les malalties que hi estan involucrades.

El primer que vam fer va ser pensar i trobar alguns recursos que poguéssim utilitzar per obtenir la informacié necessaria per tal de
poder desenvolupar el nostre projecte i obtenir-ne el maxim de rendiment. Després, vam buscar informacio en diverses pagines web,
vam consultar a alguns professors, també vam buscar a [’exterior del centre (a la llibreria del poble, a la biblioteca,...). Per Ultim
vam analitzar i organitzar tota la informacio6 obtinguda i vam fer una exposicié.
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Vam utilitzar diferents pagines web
per informar-nos sobre el concepte de
contaminacié i, seguidament, vam
buscar els diferents efectes que
aquesta podia causar a la salut i al
medi ambient.

Després, ens vam endinsar en el tema
de [l'aigua. Vam comencgar fent un .
analisi de la qualitat de [’aigua del nostre poble. Seguidament vam realitzar una

descripcio de [’habitat i vam analitzar-ne la qualitat fisicoquimica de [’aigua. El resultat va ser l’esperat: la concentracio de nitrats
va resultar ser baixa (entre 0 I 5 mg/l) | el ph neutre (igual a 7). Finalment vam prendre mostres de l’aigua del riu,
les vam estudiar al laboratori de [’institut i les vam observar amb el
microscopi. Vam trobar molt pocs organismes a la mostra, només hi
havia 3 nematodes i algunes diatomees.

Nematodes Diatomees

Vam arribar a la conclusio de que la
qualitat del riu és bona, pero no hi ha
gaires animals. L’estudi el vam dur a
terme durant [’hivern, aixi que,

possiblement va ser degut a l‘época de
["any que no hi haguessin gaires animals. Pensem que si féssim el mateix estudi pero
en época calorosa, [’estiu per exemple, el resultat seria bastant diferent. Vam poder

comprovar que a [’hivern, la temperatura de [’aigua és baixa i la majoria
d’organismes son inactius. Després, vam fer un analisi de la contaminacio de [’aire. Els nostres objectius eren comparar els nivells
de contaminacié atmosférica entre ciutats grans, mitjanes i petites a Catalunya en un periode de temps. Com a ciutat gran vam
utilitzar tres llocs diferents Barcelona, que té 1.620.343 habitants, com a ciutat mitjana vam triar Manresa amb 76.250 habitants i
com a ciutat petita vam triar Berga amb 16.199 habitants.
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Gironella- ciutat petita (Berga)

Manresa-ciutat mitjana
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Tots aquests analisis els vam realitzar amb [’ajuda d’una pagina web per anar controlant cada semana la qualitat de [’aire dels
diferents llocs. Finalment vam arribar a la conclusié de que on hi ha més contaminacio és a Barcelona, excepte en alguns valors de
1’Oxid de Nitrogen. Cientificament esta demostrat que a les ciutats grans com que hi ha més activitat industrial, més moviment de

cotxes... hi ha més contaminacio.

El dia 27/11/2018, pero, hi va haver un
increment molt gran a tot el pais.
Probablement va ser degut a que hi va haver
temps anticiclonic, on l’aire fred es va
dipositar a les parts baixes del territori i va
fer que els contaminants es concentressin a
[’aire de les ciutats. Aquests son els grafics
de cada un dels llocs amb els nivells de
contaminacié de cada element. Aix0 ens va
ajudar a poder comparar millor la
contaminacio a cada localitat. Finalment,
vam buscar informacio en diverses pagines
web per informar-nos bé sobre com els
principals contaminants de [’estudi anterior
podien afectar a la salut respiratoria,
especialment en grans ciutats com Barcelona.
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Vam poder informar-nos molt sobre ['impacte de la contaminacio de la salut, diverses
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recomanacions, i algunes mesures de millora. El nostre objectiu d’aquesta recerca era
entendre els efectes de la contaminacio a grans ciutats. A partir d’aixo, vam arribar a
la conclusio de que no és gens bona per a la salut i que s haurien de tenir en compte

Consideres que el lloc on vius hi ha molta contaminacié?

214 respostes

i les mesures de reduccio d’aquest tipus de contaminacio, com per exemple reduir els

oo desplagaments en vehicle privat, facilitar la dispersio de les particules en suspensio,
seguir un model urba sostenible i saludable. Un cop feta la recerca vam decidir fer
enquestes a gent de Gironella, Manresa i Barcelona per poder observar i comparar els
problemes respiratoris que hi ha en diferents parts de Catalunya. Aixo ens va ajudar a
relacionar les dades dels grafics de la contaminacié amb els problemes de la gent
segons la zona on viuen. També vam fer una pregunta per poder saber els coneixements de les persones sobre els problemes
respiratoris. Amb [’enquesta vam observar que un 20,6% de les persones enquestades tenen o han tingut problemes respiratoris, i un
80% no creuen que el lloc on viuen estigui contaminat.
Vam arribar a la conclusié de que les
persones de ciutats més grans pateixen els | Quins de les seglients problemes creus que podrien ser degudes a la
efectes de la contaminacio més elevats que| contaminacio.
les persones que viuen en les ciutats més 7l respostes
petites. | amb les dades de les taules vam Atace d'asma
poder comprovar que, per exemple, el 17 Bronquitis
de novembre el NO2 estava en nivells més Annoréxia
elevats en la ciutat de Berga que a la de Gastroenterits
) B Morts prematures
Barcelona. Per tant la contaminacié no Problemes cardiorespiratoris
sempre es queda al lloc on es genera, VIH

sovint es desplaga pels corrents d’aire de Grip
Cancer

178 (83,2%)

147 (68,7%)

33 (15,4%)
63 (29,4%)
168 (78,5%)

35 (16,4%)

s . 96 (44,9%)
[’atmosfera i pot afectar a zones llunyanes.
0 50 100 150 200

Mariona Juan
Paula Soler
Ariadna Segura
Douae Zarrouki

225



GENERAL PERSPECTIVES

226




Students’ Open Science Schooling Journey

REFLECTIONS

This section presents the reflective perspectives of students and teachers post facto about their OSS journey. Reflection is synonymous

with thinking and reflective thinking is nothing but re-conceptualizing of experience, investigating it further to bring forth further unseen

facts which serve to either justify or nullify a certain suggested belief (Ord, 2012, p. 66), leading to more relevant action. An experience

gained is transformed into learning through the process of reflection, which inherently bridges the gap between a theory and experience.

“Reflection leads to understanding, which in turn leads to more informed action Sandra (2017).

Students’ experiences of their participation in the co-creation activity as Young Co-creators were collected using the following methods:

Structured questionnaire with the Likert scale format, which was distributed to the participating partners in June 2019 with separate

set of questions administered to students and teachers respectively.
Oral face-to-face group interviews to students, to capture post facto reflections during the mobility event in September 2019.

Representation of the students’ journey during the co-creation activity, in the form of group collages that was organized in
September 2019.

Student blogs

Students’ YouTube videos created for the purpose of showcasing their work at the mobility event. (Behind the scenes testimonials

required)

The oral face-to face interviews at the Mobility Event in L.ukow focused on capturing narratives of students on the following questions.

1.

Why the team leaders of Young Co-creator groups are mostly boys. What is deterring girls to take on the role of team leaders and
lead the tasks?

What is their opinion on OSS method of learning? What is their personal preference between OSS and traditional pedagogical
methods?
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The following key themes found from the interview transcriptions

1. Students’ discovery of themselves through OSS activities
Their perspectives on the mobility event as a forum of knowledge exchange
What it meant to be a young co-creator (subjective, objective perspectives)

The challenges they faced — Time constraint, language constraint.

AR S N

Their perspectives on OSS as a new didactic method vs. traditional method of learning

During the semi-structured interviews, it was found that in most of the participating teams, although it comprised of both boys and girls,

boys took initiatives to lead the teams.

Boys reported not being shy to interact with people and have less constrains practicing their English language skills in public. Many of
them were confident and capable of expressing their opinion without stressing about their language skills (regardless of making mistakes,

for instance).

Gitls, on the other hand, admitted that they are rather shy and dislike public speaking, especially in English. Given a chance they could

however speak in their own native languages in front of a large audience. Some of the girls answered:
“They [boys] are not so shy like us, so they can express their opinion without being stressed.” (girl, Lithuania)

“Boys are more confident than girls, not always, but in most times. 1 think the boys are better in English, so they are not so shy like us. Some of them have better
knowledge of English, and they have better skills in English. They have more self-confidence to talk to people around them, they don’t think about what others say
or think about them, so they don’t have the thought that Ob, my God I would say that with different words and they wonldn’t understand me but we are more shy.

We are thinking more about what we have to say not what that we have to say something.” (girl, Israel Team)

” Because, we are shy and quite different talking maybe you think that you make mistake and everyone thinks that different person and like I don't know, boys are
brave in speaking English.” (girl, Greece)

Another finding noted was that being a team leader required to take on a lot of responsibilities Although some students felt it didn’t matter

who the leader is and group work is more important.
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e Letting your ideas into everyday life, integrating them and building on them in the light of your personal experiences
e We have great capacity. Sometimes you feel you don’t, but the project helps you develop it and it helps your thinking.
e The positive predisposition of the students, their active attitude, their ability to get involved, their own leadership during the process

e Students’ participation is the best way to arouse student’s interest and curiosity and to show the applications of science in everyday life.

WHAT DID NOT WORK WELL?

o Keeping the students motivated all the time

e The school timetable, difficulties for students when organizing time table by themselves, different teachers involved and it is difficult
to co-ordinate with them.

e The subject does not fit all students’ interests

e Hard or impossible to implement into regular classes and curriculum

e Big, normal size of classes do not work cause the subject is very specific and only a few students are interested in that narrow idea. I
mean different students have different interests and it is a difficulty to have OSS activities work well in big groups

TIPS FOR TEACHERS

e Let your students free to pick the school subject that they want to work with — this could be done under your guidance.

e Be patient. It is not easy in the beginning. Students and you will figure out the way. You all should work together.

® Role models are a good to inspire children to study science and to develop science leadership

e Plan ahead, create educational scenarios and be ready to adjust them during the lesson according to the needs of the students

® Reshape your character, deal with your ego, analyse project influence on your life

® Schools should have real connection with different working activities and organizations around, as this would give the students a more

realistic view of life
e Itis better to work with smaller groups of students belonging to the same class (it is better if the students are highly motivated).

e This idea is dedicated to only a few teachers who want to improve, experiment and try new ways of teaching. Teachers have to learn a

lot by themselves and mainly they don’t have the time and school’s support.
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II.

III.

IV.

VI.

VII.

VIII.

IX.

Networking with the Community stakeholders
The students mark that the biggest strength that facilitated their crusade was the networking with eminent experts, specialists and
professionals who imparted comprehensive knowledge on the topic.

Teamwork and collaboration
Working together as a team in the immersive missions and the video creation made the process easier and quicker.

New technological knowhow
They were introduced to data collection instruments and their workings, learnt how to use professional cameras and video
recording with smartphones to create videos. Learnt how to edit videos by editing applications.

Awareness of Surroundings
The students became aware of their surroundings by making field visits.

Opportunity to communicate

Time spent with teammates as well as with the experts, specialist and professionals involved discussions, question-answer sessions,
and clarification of information, planning and advice on next sub-projects on the topic. This enabled students to exercise their
communication skills.

Critical thinking and decision making
After completing each of the mission, the students understood the possibilities of creating a small-scale project on using available
resources in their school.

Problem solving through project-based learning
The students were not just being recipients of information but were more objectively involved in their learning.

Entrepreneurship skills
The idea of using products from nature to create a consumer goods was fostered in these missions.

Learning by doing
Owing to this attribute of learning, the students were involved Interactive engagement, collaborative learning, were able to pay
better attention, increased student engagement, more student ownership of the learning process.
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