School participation in citizen science as an
arena for transformative educational change

Empowering networks of research-
=== practice partnerships through co- =
creating design knowledge

Keynote presentation at CITERS 2023 by Prof. Yael Kali

NN DU
U“i"erSitl' Of Haifa Taking Citizen Science to School
LLP 4.'.0[) 190 N NN VTN



P ; vina 1190 ntm

V DAVID ADOM IV ISRAEL

=
A

%

)Q/ {

INTENSIVE CARE UNIT

MAGEN

’

- st [
90 rioMinNGTE sl
OO Al GIAD CAMERR 2 ,.;-#2,"_: /
o -

F







Schools everywhere are anchored in
the past...[schools] aren't preparing
youth for the complexity of today's
world.

THE FUTURE

What a student should learn is to be
a knowledgeable person, a good
citizen, a thoughtful worker, a

| reflective thinker, and a valuable

friend in a complex dynamic society.

OF EDUCATION
AND SKILLS

Education 2030

%
=

Education needs to ...equip students
with the skills they need to become
active, responsible and engaged
citizens...

@) OECD




Citizen science projects
actively involve citizens in
scientific endeavors
Meaningful role: contributors;
collaborators or project leaders

Citizen scientists are
acknowledged in project
results and publications.

Citizen science project data
and metadata are made
publicly available and where
possible, results are published
in an open-access format.

Citizen science projects have a
genuine scientific outcome:
Answering a research
guestion, informing policy

research approach like any
other, with limitations and
biases that should be
considered and controlled for

Citizen science is considered a |

Both the professional scientists
and the citizen scientists
mutually benefit participation:
Research publication, social
benefits, personal enjoyment

Citizen scientists may, if they
wish, participate in multiple
stages of the scientific
process: Design methods,
gather data, analyze data

Citizen scientists receive
feedback from the project:
How their data are being used
and what the research, policy
or societal outcomes are.

Robinson, L. D., Cawthray, J. L., West, S. E., Bonn, A., & Ansine, J. (2018). Ten principles of citizen science. In Citizen science: Innovation in

OEen science, societx and ﬁoli0¥ ‘ﬁﬁ 27-40:. UCL Press.




Credit to Foldit players

Published in final edited form as: HHMIMSID: HHMIMS218516
 Nature. 2010 Aug 5; 466(7307): 756-760. > PMID: 20686574

doi: 10.1038/nature09304

Predicting protein structures with a multiplayer online game
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ORIGINAL ARTICLE

Phenological shift in swarming patter
of Rhopilema nomadica in the Eastern
Mediterranean Sea
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Why citizen Win, win, win...
SCience? — Enjoyment & learning

o * Understanding of science
Citizens * |nterestin science

* Improvement of policy
decision—making processes

» Societal relevance of policy Citizen

» Stewardship and activism

* Increase in data collection
* Cost effectiveness
* Inclusion of diverse expertise

Science

Society Science

Hecker, S., Wicke, N., Haklay, M., & Bonn, A. (2019). How does policy conceptualise citizen science? A qualitative content analysis of
international policy documents. Citizen Science: Theory and Practice, 4(1).

Shirk, J. L., Ballard, H. L., Wilderman, C. C., Phillips, T., Wiggins, A., Jordan, R., .. Bonney, R. (2012). Public participation in scientific research:
a framework for intentional design. Ecology and Society, 17/2), 29.
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Myriad projects
enabling anyone
Blolciole to become a

citizen scientist

METEORDRUM AD EXTREMUM OF CODE BHEAREN SUPERWASE: BLACK MOLS
TERRAS LODKING FOR PAT u &R
LYMPH NODE

Most Recently Launched x - Shawing 1-20 of 57 projects found

coram

Examples from
Zooniverse.org

better chances
for children
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Measurable actions P 1 I f
resulting from engagement The degree to which an Ot e n t I a 0 r
in citizen science such as individual assigns

place-based and global

stewardship, new
participation, and
community or civic action

22 le@arning In

environmental topic or

oo citizen
The extent to which s C i e n Ce =

Procedural skills such

as asking questions, alearner has

designing studies, confidencein his or -

collecting, analyzing her ability to Typ I C a I I y
and interpreting data, participate in a

experimenting,
argumentation,
synthesis, technology
use, communication,
and critical thinking

womena | UNTEAlIZEd

activity

Knowledge of science ) )
Goal-driven inclination to

g?:tc?::f:f’ the nature achieve a science or

understanding of the :":t\;:"::;lmemal behavior or

scientific process and

how scienceis

conducted

Phillips, T., Porticella, N., Constas, M., & Bonney, R. (2018). A framework for articulating and measuring individual learning outcomes from
participation in citizen science. Citizen Science: Theory and Practice, 3(2).




Scientific landscape of citizen science
nithlicatinne

77.68% [ Bibliometric study
using the terms:

| “crowd science”,

/ “community science”,

) Term Citizen “participatory research”,
Science Coined in Y “community-based research”,
o mid-90s Alan Irwin “citizen research”,

Rick Bonney “science shop”, “public-

A participation”,
“citizen observatory”,
At “citizen science”
S “‘community engagement
e W > research”

Bautista-Puig, N., De Filippo, D., Mauleodn, E., & Sanz-Casado, E. (2019). Scientific landscape of citizen science publications: Dynamics,
content and presence in social media. Publications, 7(1), 1-22.
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ENVIRONMENTAL SCIENCES

ECOLOGY

PUBLIC, ENVIRONMENTAL & OCCUPATIONAL HEALTH
GEOGRAPHY

ENVIRONMENTAL STUDIES

BIODIVERSITY CONSERVATION

GEOGRAPHY, PHYSICAL

SOCIAL SCIENCES, INTERDISCIPLINARY
MULTIDISCIPLINARY SCIENCES

REMOTE SENSING

r

GDI.’ CATION & EDUCATIONAL RESEARCH

PSYCHOLOGY, MULTIDISC IPLINARY
GEOSCIENCES, MULTIDISCIPLINARY
HEALTH POLICY & SERVICES

URBAN STUDIES

INFORMATION SCIENCE & LIBRARY SCIENCE
PLANNING & DEVELOPMENT

HEALTH CARE SCIENCES & SERVICES

NURSING
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Rautista-Puig et al. (2019).
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Challenges in school participation in citizen science

e How to maintain the excitement and
authentic learning when incorporating CS
into schools?

e How to cultivate the development of a
learning ecology that fosters mutual benefits
for students, school practitioners, scientists,
and sometimes the community?

e How to support teachers in adapting the CS _ —
curriculum materials to suit their specific Community

educational context?
s

practitioners



Network of research-practice
partnerships (RPPs)
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Citizen science projects:
Co-designed

Accessible Pathways
through Collaborative
Street-Mapping

The TCSS

Modular support
system for teachers
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modus
operandi

Insights:
Co-creating design knowledge

All staries

Students at Lea Basck scbnn_!\\'on first
prize at the Haifa inquiry fEir presenting
their work in the Wiid HBoar C5 project

[he fadan gas: Students’ impact oo an
angaing scientific research
Comtrted by AinFarry » » »

Lamdinacks far sccesubiiny: Haw 12
atart the prog=ct?
Comrisuted by Dalit Lan
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Network of
Research-Practice
Partnerships
(RPPs)

~ 100 schools
~ 180 teachers
> 5000 students
| ~ 10 scientist teams

Sagy, O., Kali, Y., Baram-Tsabari, A., Tal;«l¥; &Ben-2vi. D. (20 0)=Taking citizen science to school: A mutualistic ecology of science learning.
Paper presented at the online-conference for citizen and participatory science 2020. Trieste, Italy.




. Educational practitioners
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Sagy, O., Kali, Y., Baram-Tsabari, A., Tal;«l¥; &Ben-Zvi. D. (20 0)=Taking citizen science to school: A mutualistic ecology of science learning.
Paper presented at the online-conference for citizen and participatory science 2020. Trieste, Italy.




Multiple level of engagement model

Long term partnerships:

- co-design of curriculum materials

- negotiating goals for mutual benefits
- co-planning implementation

- teacher involvement in educational
research, multiple CS projects

Short term partnerships:
ndividual/teams of teachers participate
in a community of practice from
multiple schools to experience
implementation of core activities in a
particular CS project

Legitimate peripheral participation:
Individual teachers experience network
meetings, may implement sporadic
activities from CS projects



TCSS Network workshops

Showcasing best practices

‘ Sharing research findings
Ry § ‘ Discussing implementation challenges

‘ Getting acquainted with relevant educational policies

‘ Learning about state-of-the-art research in the CS projects




TCSS Network workshops

Environmental Policy
NGOs
Policy Edu_c_ation :
makers practitioners Education
(teachers, researchers
principals etc)

Scientists
and other
CS project
leaders

Environmen
tal NGOs

Education
practitioners
(teachers,
principals etc)

Scientists

) and other
Education CS project
researchers leaders

~70 participants ~180 participants
Experiencing CS projects, Acquaintance with CS projects
Co-design hackathon Preparation for implementation




Citizen science projects:
Co-designed

Accessible Pathways
through Collaborative
Street-Mapping
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https://view.genial.ly/6418766e0a35590018b33aca
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https://view.genial.ly/6418766e0a35590018b33aca
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ACTIVITY SEQUENCE

Introduction

What's citizen  sieep What's the What's my Sleep Log Meeting the
science? sleep project?  chronotype? Database =
@ eI PN AR
—_—yO—Y
What does the o
What did we data tell s What:do we
find? . want to ask?

Conclusion : ' .
N o~ 7 N
©-©-©

data gathering Peer feedback what interests
1 us

o Activities to deepen research skills Reflection

y o Activities aiming at deepening in
) cooperative learning



https://view.genial.ly/6418766e0a35590018b33aca
https://view.genial.ly/6418766e0a35590018b33aca
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WHAT IS MY CHRONOTYPE7

Understanding the term "chronotype" and its implications on daily life
introduction STAGE minutes 45 SCOPE

Support multiple social activity structures Design Principles
Reuse students' artifacts
Present new concepts in student relevant contexts
Cultivate norms of productive talk in classroom

SHORT DESCRIPTION

In this activity, the students examine their chronotype and discuss
with their peers how individuals with different chronotypes can
.socialize while taking into account their biological clock
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https://view.genial.ly/6418766e0a35590018b33aca
https://view.genial.ly/6418766e0a35590018b33aca
https://vimeo.com/705358852/4d3b747c8b
https://vimeo.com/705358852/4d3b747c8b

Modular support
system for teachers
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Whole TCSS . Would like to ° o
9 Contents Audience
network meeting © participate

: Planning for
Assessing Supporting Supporting Final TCSS
students' data inquiry scientific arrangment for Summer workshop i"‘;:fmmsg‘nogo |CS
work inquiry implementation 4

06 ©o06e V06 Coe

TCSS network Digging deeper Preparation Planing for 39 A
meeting into citizen for nextyear  incorporation of CS . ..
sdence in my scm‘ ° ° °

Summer
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TCSS Summer workshop
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November
scientific
inquiry
How to address both the scientist

research, while also encouraging
students to explore their own

research gquestions on the topic?

Nested data in citizen science (Harris et al., 2020)

Data for

T . | Data for |

SCIentIStS



Insights:
Co-creating design knowledge

All staries

Sturents at Lea Baeck school won first
prize at the Haifa inquiry fEir presenting
their work in the Wiid HBoar C5 project
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atart the progEct? angaing scienfific research
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s http://insights.edu.haifa.ac.il

All stories

%Students at Leo Baeck school won first
'prize at the Haifa inquiry fair presenting

itheir work in the Wild Boar CS project
-
Read more

Landmarks for accessibility: How to Wild boars at the inquiry fair « e The Radon gas: Students impact on an
start the project? ongoing scientific research
Contributed by Dalit Lan ° o Contributed by AlinPerry o o o

Aridor, K., Dulev-Shaham, R., Lavie-Alon, G., Sagy, O, & Kali, Y. (2022). Coalescing knowledge within networks of research practice

partnerships: The case of a school-based citizen science network. In C. Chinn, E. Tan, C. Chan, & Y. Kali (Eds.). Proceedings of the 16th

International Conference of the Learning Sciences - ICLS 2022 (2014-2015). Hiroshima, Japan: International Society of the Learning Sciences.
D
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Wd boars at the inquiry fair

Connected Design Principles """::‘
Support knowledge Bridge in-class and —_——
representation and organization out-of-class learmning

' Bridge scientific inquiry
and data science inquiry

«D
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Support knowledge representation and organization

To-Be Community
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Practical s ¥ Learning

INsights &N theory

Nurture students’
accountabllity for
their inquiry
process and




Outcomes




Publications (https://www.tcss.center/publications-en)

School participation in citizen science often
fosters a sense of meaning and responsibility
among the various stakeholders, which is

@ beyond the context they typically act in

v
Qi

We refer to this as expansive framing

Benichou, M., Kali, Y., & Hod, Y. (2022). Teachers’ expansive framing in school-based citizen science partnerships.
In A. Castro Superfine, S. R. Goldman, M-L Ko (Eds.). Teacher learning in changing contexts: Perspectives from
the learning sciences (pp. 256-276). Routledge.

Atias, O., Baram-Tsabari, A., Kali, Y., & Shavit, A. (2023). In pursuit of mutual benefits in school-based citizen
science: Who wins what in a win-win situation? Instructional Science.




Expansive framing of the various stakeholders

i

‘.

Began to view learning as important
beyond the classroom
contributing to the advancement of
science, community, and society

Began to view own expertise as
important beyond school,

as part of partnerships with scientists
and educational researchers

Began to view own expertise as
important beyond the academic

world, as contributing to education,
and societal change

| felt it was important to invest in the
project because scientists will use the
data we contributed to help people
with disabilities

Providing students an opportunity to
do something that really contributes to
science - that was fantastic in my
opinion... much beyond the didactic
goals.

A significant part of my motivation is to
drive changes in society in the context
of sustainability and nature
conservation. Working with children
and youth is an important part of that




Schools everywhere are anchored in
the past...[schools] aren't preparing
youth for the complexity of today's
world.

g ALNNE

K‘Q'L&J-?m FAINID)
VERS ~/

D HALYERS

What a student should learn is to be
a knowledgeable person, a good
citizen, a thoughtful worker, a

\ reflective thinker, and a valuable

friend in a complex dynamic society.
W &

with the skills they need to become
active, responsible and engaged
citizens...

Education needs to ...equip students

THE FUTURE
OF EDUCATION
AND SKILLS

Education 2030
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School participation in citizen science as an
arena for transformative educational change

Empowering networks of research-
=== practice partnerships through co- =
creating design knowledge

Keynote presentation at CITERS 2023 by Prof. Yael Kali
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