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Research Problem

UNDER PRESSURE

The human body werks hard to maintain
= conl whan the temparatura sears. But
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 High-temperature weather conditions

e Urban Heat Island (UHI)
Human thermal comfort
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Research Problem

 UHI: A highly localized phenomenon
e Citizen-science environmental monitoring
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Research Experiment

Human thermal comfort:
« Meteorological factors -> Measurements using a pocket weather meter
« Physiological factors -> Activity, clothing and personal information
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Research Experiment

 Guided data processing
BRITEC: Avdalvorn debopévev 11 pétprnong: 11 Noepppioo 2019
 Report on specific research qUESTIONS xS - v 5500 57hcciov

1. Awopoponoinan Ssiktn FEpULKNG aiodnNoNG OE CUVAPTNON LE TOV TOMO Koil
TO XQPOKTNPLOTIKA auToU (Feppokpacia, uypaoia, Tayutnta aspa,

vepokaAuyn)
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Znpeio 2: 1) Beppka) atobrjor) g opadag eivatl peyaldiepr) amo auvt) tov onpeiov 1.
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Znpeio 3: 1) Oeppuka) atobnon g opadag etvan kpoTEPI] A0 eKelveg TV onpeimv 1 kat
2. (mpoabdMo oe fjMo) Znpeia 2 ko 3: idwx Oeppoxpaotia agpe, 16510 TOCOOTO LYPAOLIS,
Znpeio 3: 0,1 m/s tayou)ra avépoo

Znpeio 4: 1) Beppua) aiobrjon g opadag etvar pukpoTepn) Ao OAA Ta DAPATIAV® OIJjELd.
(6popog oe oxua) Znjpeio 4: avfavetan 1o HOCOOTO TI)g OXETIKI|G DYPAOLAG OF OXE0T] JIE Ta
mporyobpevd (65,2%)

Znpeio 5: 1 Beppua) aioBnon g opddag aviavetar oe oxéon pe To onpeio 4 ala
OApapével PiKpoTepr) Ao Ta Napanave. (8pojog oe 1jA0)
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Research Opportunities

Large-scale projects: e.g., BRITEC field experiment in several schools withina
city (e.g., Athens, Greece) throughout a year

» Assistance in data collection (students)

» Assistance in project’s actions coordination (teachers)

» Acceleration of the research process

» Understand how people perceive our research -> Adapt communication and

dissemination
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Research Opportunities

 Extensive deployment of low-cost, citizen-science and/or crowd-
sourced sensors and devices

« Wearable tools and smart gadgets
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Research Challenges

e Students’ participation and motivation
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Research Challenges

Adaptation and incorporation of a research project into the standard
school programme (Particularity)

Data quality

Ethics (e.g., GDPR)
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Summary

Great experience

Significant opportunities

Manageable challenges

Go for it!
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Citizen science in

the classroom
Collaboration with teachers

Adrian Gollerizo Fernandez (Escuela IDEO, Madrid)
24th March 2021
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Introduction: Citizen science in the classroom

030,

BRYTEC

Citizen science projects in the classroom...

e Allow students to participate in advanced research, increasing academic
performance.

e [ntroduce students into the process of science and the scientific method.
e Help develop positive attitudes towards science among students.

e Offer teachers an innovative approach to science learning and an enriching
professional development opportunity.
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A classroom experience: Cellspotting project

Cellspotting. Let’s fight cancer together!

Machine learning to classify microscopy images of cancer cells
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Biology

Microscopy cell images
classification by
humans

Training

Computer Science

Machine-learning
platform

Train the computer with
the human analysis

Goal
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A classroom experience: Cellspotting project

Cellspotting. Let’s fight cancer together! -

)

BRTEC

Main goals:

To observe cell images obtained by fluorescence microscopy
To sketch and legend the main components of the cell.

To understand the apoptosis and necrosis processes and to identify the
morphological characteristics of the two types of cellular death.

To approach students to the techniques used in apoptosis-inducing drug
delivery research in tumour cells
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A classroom experience: Cellspotting project

Cell Spotting: Contribute

How many live cells do you see?
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A classroom experience: Cellspotting project

The project was implemented in Biology and ICT classes:

- Secondary Education: 3° ESO & 4° ESO
- Bachillerato: 1° & 2° Bachillerato
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A classroom experience: Cellspotting project

Before starting... oZe

BRYTEC

e Previous lessons. The Cell (Biology) & Introduction to programming languages
and machine learning (ICT)

e Lecture by the researcher (1)

Implementation of the project

e Cell analysis using Cellspotting:
o ' ldentify alive cells
o Cell content release
o Mitochondria distribution
o Otherremarks

After the implementation
e Lecture by the researcher (2)
e Evaluation
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Lessons learned

Some of the lessons learned from this experience are: B BTI' EC

e Communication between the researcher and the teacher is essential.
e Communication between the researcher and the students is very valuable.
e There should exist a common goal, shared by the teacher and the researcher.

e An effort should be made to link the educational value behind the project with the
school’s educational project and the national educational curriculum.

e The researcher and the teacher should work together in the design of the
evaluation of the project, from an educational point of view.

e The sense of community is very important for the students.
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Citizen Science

& Education:
what about data?

Dr. Mieke Sterken
24/03/2021

< “/'Euro ean
\\Schoo?net

Citizen Science
Viaanderen

S vi [ eeiree

CIENTIX

The community for science
education in Europe

- Co-funded by the The work presented in this document is supported by the European Commission’s Erasmus +

Erasmus+ Programme programme — project BRITEC, coordinated by the Institute of Geophysics, PAS.
of ihe European Union

The work presented in this document is supported by the European Commission’s H2020 programme — project Scientix 4 (Grant agreement
N. 101000063), coordinated by European Schoolnet (EUN). The content of this document is the sole responsibility of the organizer and it
does not represent the opinion of European Schoolnet or the European Commission (EC), and the EC is not responsible for any use that

might be made of information contained herein.



BRINGING RESEARCH

Citizen Science facilitator m _ NTO THE CRASSROON
(40%)

https://momster.aeronomie.be/

Radio Meteor Zoo on Zooniverse.org
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https://momster.aeronomie.be/

BRINGING RESEARCH

_Citizen Science facilitator m INTO THE CLASSROOM
(40%)

- Data Management

~ Citizen Science advisor < : X
( 60% ) ‘ > CitizenISXH!:!
Vlaanderen

oo .. BRJTEC

- Privacy & Ethics
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https://www.scivil.be/en

Erasmus+

Project goals

. Participant motivations
Data gathering P

Learn Data analysis
Teach Scientific Contribute to ‘real’ science
knowledge
_ Formal

BRINGING RESEARCH
INTO THE CLASSROOM

Put things on political agenda

Societal Raise awareness

impact

Informal o
Contribute to society Citizen

Learn _ _ Sensing”
Solving societal concerns ensing
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Erasmus+

Project goals

. Participant motivations
Data gathering P

Learn Data analysis
Teach Scientific Contribute to ‘real’ science
knowledge
_ Formal

BRINGING RESEARCH
INTO THE CLASSROOM

Put things on political agenda

Raise awareness

Societal
impact

Informal o
Contribute to society Citizen
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Scientific
knowledge

BRTTEE) .

BRINGING RESEARCH
INTO THE CLASSROOM

This presentation:
focus: DATA

Rl Erasmus+




'H'H‘H‘ “Can we TRUST the data they retrieved?”

They don’t register
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."‘.a observations Motivation,
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e interpretations Obs —Interpr.
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They make mistakes,
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“Can we TRUST the data they retrieved?” -
m Ja

. ® They don’t register Votiat ses o

Vﬁ’? observations otivation, W Numbers: duplications

Mindset | U
L (accurately) .
- 117 Numbers: large sample sizes
) Mt
B They have different ;

e interpretations Obs — Interpr.

,ﬁ/ Protocol: peer-review }
f \ [ T T
They make mistakes,

y e.g., they don’t Knowledge Ko , .
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Erasmus+

Numbers: duplications

Curieuzeneuzen
(air quality)
20,000 participants
https://2016.curieuzeneuzen.be/en/

o
- by

©CurieuzeNeuzen — De Standaard NO2-m

@O

CURIEUZE
NEUZEN

VLAANDEREN

I 4 R
ei 2018 (ppmv)

©CurieuzeNeuzen/DeStandaard

Duplication: 2 sampling units per participant
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. Numbers: duplications replications: 10x
Solutions (pre-study: 25x)

language (EFEIERD)

0 Eye for Diabetes © ABOUT  CLASSIFY TALK  COLLECT

Help us improve the eye health of
people with diabetes

QO C\ . .
Erasmus+ B II]‘T EC m ) lel



https://www.zooniverse.org/projects/oogvoordiabetes/eye-for-diabetes?language=nl

Numbers: duplications

Solutions
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11T Numbers: large sample size
Mmanane

Get data How-to Tools Community About
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Large sample sizes

allow you to do Opportunistic data VS. Systematic data

post-systematization

of your data e.g., Biodiversity research, invasive species, climate
change

S
NS)e) %

Bain 2016

Bird et al. 2014
Hill 2012 6 per km2 19 per km2

Isaac et al. 2014 No trend? + trend!

Pocock et al. 2019

van Strien et al. 2013 OC
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Large sample sizes
allow you to do
post-systematization
of your data

Bain 2016

Bird et al. 2014

Hill 2012

Isaac et al. 2014
Pocock et al. 2019
van Strien et al. 2013
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Protocol: peer-review

o [

Goose (Anser) unknown

Anser spec.

Birds | Anatidee | Anser = Anserspec.

Details Observations Maps Photos

Community +

Sounds Statistics Onfin Names

2019-09-18 2020-09-17 all provinces v || search
observer location allsexes v [Jonlyapproved 2lltypes v || alllife stage
all activities v || allmethods v

< Aalter - Zuid - Kraenepoel(634. .2
& jan versigghel 2020-09-17

(i} (]
4 Oplinter (VB) 4 Oplinter (VB)
& Wim Fourie 2020-02-29 aw

Nim Fourie

4 Lampernisse/Oudekapelle- Ko...
& Rik Clicque 2020-07-28

c1}
4 Uitkerke Weiden - Velduilweid...
& Lieven ems  2020-02-14

- By scientists

- By highly experienced amateurs
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Protocol: education

VIAMAMIT®

> C O @& mamamitobe

Partnership for education:
a.o. Familiekunde Vlaanderen

K 9 © B = @& &

Registreer Duik

Wij helpen Check Print Vind Help
jezelf en maak stap per stap jou je je stamboom je moederlijke je verre de wetenschap
je eigen je moederlijke stamboom via ons team stamboom af maternale door je
beveiligd lijn in uit te breiden verwanten Mito-DNA

profiel aan

te laten testen

https://mamamito.be/
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https://mamamito.be/
https://familiekunde-vlaanderen.be/
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000 ®
“Can we TRUST the data they retrieved?” -
'H'H\H‘ A

W Numbers: duplications
"

11T Numbers: large sample sizes
manane

Power of the numbers: 20-30 students per class

e.g. RMZ: ran out of data on Zooniverse last semester!
+ big EXTRA advantage: Time Series!

e.g. Fietsbarometer: streets covered because the students go to school anyway!
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'H'H\H‘ “Can we TRUST the data they retrieved?”

W Numbers: duplications } Power of the
numbers:
i

20-30 students
per class

11T Numbers: large sample sizes
manane

Teachers as reviewers / dataguards

,ﬁ/ Protocol: peer-review

Protocol: education on the topic
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V = Gemeentelijk Technisch In
Daalkouter 30 1840 LONDI
\ vevive.gtil.be inf.

Teacher: Wim Van Buggenhout,
GTI Londerzeel

3.3.1

D

ay 1:

The magnificent wo
meteors

(Credits: https://w nl/ibiz: s/ in-je-agend:

Acknowledgements to Engineer Stijn Calders, Space Physics -
division @ BIRA-IASB, Belgium & the Erasmus+ BRITEC-proj

Educational pack developed by Wim Van Buggenhout (GTIL school L
collaboration with Ir. Stijn Calders (BIRA-IASB, Belgium), facilitated b
Prof. Katrien Kolenberg (KULeuven university, Belgium) in the frame|

project BRITEC ("Bringing Research into the Classroom’). Translate

that this course contains a
going to search for meteors on a
h a spectrogram. Go to the
jects/zooniverse/radio-meteor-
= red rectangular boxes around

_ T

-axis representing in these
bed?
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'H'H\H‘ “Can we TRUST the data they retrieved?”

Numbers: duplications

Numbers: large sample sizes

Protocol: peer-review

Protocol: education on the topic

Erasmus+

Power of the
numbers:
20-30 students
per class

Teachers as reviewers / dataguards

Teachers as educators/ambassadors:
provide thorough training on the protocol
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Ways of engaging

030,

Erasmus+ BRYTEC
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PROJECTS

ABOUT

GET INVOLVED

TALK BUILD A PROJECT NEWS

Radio Meteor Zoo ©

Hervé Lamy and Stijn Calders published a series of videos in which we tell you more about:

) d Meteors (meteorites and meteoroids)
e % How we detect meteors with the BRAMS network (Be

ht

gian RAdio Meteor Stations)

ith the “Radio Meteor Zoo” citizen science project : h

. Ei The proc

ng of the data

will ans

you can ask questions that

are also posted in the forum whe

e video

Our goal is to increase our interactions with you. Tt

Meteors, meteoroids and meteorites
The first video is an introduction to the world of meteors, meteoroids and meteorites.

M 1d meteorites

EEE] O
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Radio Meteor Zoo iNaturalist

=> Zooniverse => Own platform

iNaturaIiSt Q Explore ~Communityv  More v

€7) FIETSBAROMETER

< - C 0

Greg Lasley ~ Snowy Egret from Anahuac N.\W.R., Texas, USA

GEOGRAPHIC

What is a meteor?

+ Meteor = “shooting star” }

Log In or

X Wy Teacher's Guide - iNaturalist x @

Teacher's Guide

Help
Getting Started

Video Tutorials

Community Guidelines

Curator Guide
Managing Projects
Bioblitz Guide
Teacher's Guide

Help Us Translate

California Academy of Sciences and the
National Geographic Society.

Harlin et al. 2018

Erasmus+

@ inaturalist.org/pages/teacher's+guide

iNaturaIist e Explore ~ Community v  More v

iNat might seem il
and as a result iNa
order to help you a

classroom.

First Explor

Before your class a
every country in th
state and county le

nearby observatior

Use iNatur

Try to add 20-30+

more sense to you
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Harlin et al. 2018

Erasmus+

Radio Meteor Zoo iNaturalist

‘Oog voor Diabetes’

=> Teachers platform

IETSBAROMETER X I Wy Teacher's Guide - iNaturalist X [ Ny A Community for Naturalisi X | @ (Loading) — Zooniverse X @ Oog voor diabetes - Oogv X + -

- C 1 @& oogvoordiabetes.be

iNaturalelelAves:
DIABETES

< BURGERWETENSCHAPZ
’ / ”

LESPAKKETTEN 24 \
In samenwerking metae Di!tes Liga en driestitienten van de Ierarenoplew‘ng aan de VUBWwerd een Oog

voor Diabetes-lespakket o fikkeld dat gratiswerdt aangeboden op KlasCem@ntahet online leerplatform van
v is.gericht op leerlingen van de'tweede gr'aaa (AS SO, TSO, KSO) en

¥

\ N

R te voorkomen

WAT MET AL HET GEANALYSEERDE MATERIAAL?

® v @ =20 »»0

voor Diabetes, en Bart
Keymeulen, diabetesexpert,
bogen zich over enkele hete
hangijzers. Wordt leven met
diabetes alsmaar makkelijker?
Zal diabetes ooit genezen
kunnen worden? Kon je er toch
niet bijzijn? In een recent artikel
van Wtnschp, één van de
partners van Oog voor Diabetes,
lees je enkele mythes,
vooroordelen en andere
interessante weetjes over
diabetes die aan bod kwamen in
het gesprek.
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The community for science
education in Europe

Questions?
Mieke@scivil.be
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