Astronomy for development
DARA Networking Event, March 2017

www.astro4dev.org
Ram Venugopal Kevin Govender
rv@astro4ddev.org and kg@astro4dev.org
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The IAU Strategic Plan
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Partnerships for Astro
tourism

Industry + dark

N
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partnerships for |-~

sustainability

A stargazing cvent that
also highlights human
impact on environment
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Decolonise your teaching
materials and maks them
publicly available

-’

Train students tc apply their
astronomy analysis skills
in other sectcrs

s N

Educational sci-fi
literature with
diverse prolagonis's

J
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Jse your sclentific
credibility to dispute
‘alternative facts’ on

different platforms
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Establish oversight committee for
accountability in spending official
development assistance in Astronomy

(e.g Newton Fund, eic)
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There has never
been a time of
greater
oromise, or

greater perl

Professor Klaus Schwab
Founder and Executive Chairman
of the World Economic Forum
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ECONOMIC
FORUM

Navigating the next industrial revolution

Revolution Year Information

2®- , , :
1 1784 Steam, water, mechanical production equipment

2 1870 Division of labour, electricity, mass production
F 3 1969 Electronics, IT, automated production

qi 4 ? Cyber-physical systems

[The 4™ Industrial Revolution] is characterized by a fusion of technologies that
IS blurring the lines between the physical, digital, and biological spheres.

Klaus Schwab: Founder and Executive Chairman of the World Economic
Forum
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INEQUALITY IN THE UNITED STATES

Incomes for American households, 1970-2013.
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80 billionaires have
the same amount
of wealth as'the
bottom half of the

‘. \ V\’\\\ Winnie Byanyima
\ TR \\\ Executive Director

Oxfam International




othall opinion culture business lifestyle fashion environment tech travel = browse all sections

nate change wildlife energy pollution

The world passes 400ppm carbon
dioxide threshold. Permanently Wednesday 28 September 2016

We are now living in a 400ppm world with levels unlikely to drop below the
symbolic milestone in our lifetimes, say scientists. Climate Central reports

Carbon Dioxide Moves Permanently Above 400 PPM  W20i
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When change Is inevitable, our
hope will reside with people.

@ FUNDED PROJECTS




ASTRONOMIA

PERIFERICA




<
Which is more important? Expanding human
knowledge or bringing humanity along when new
knowledge Is generated.

A\




Increases we
cannot afford an
uncritical society.

AS access to
Information




What is our culpability in “post factual” politics
and pseudo-science propaganda?

JUSTSAY NO TO ~
LOBAL

VACCINES

Defend Your Health Freedom |



BBC news (just today!)

PM signs letter that will trigger Brexit

The letter will be delivered to the EU on Wednesday, marking formal notice of the Trump scraps Obama climate policies
UK's exit

Environmentalists warn Mr Trump's order will have

UK POLITICS
serious conseauences at home and abroad.

21



Any sufficiently advanced techiciogy is
indistinguishable from magic.

(Arthur C. Clarke)

izquotes.com




We are producing the next generation disruptors...
Will they (you) be ready for the role?
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Taking a “tick box™ approach to education and public engagement
IS like being the vegan environmentalist — it appeases one’s own
conscience but fails to influence meaningfully and at a necessary
pace, the global change necessary.
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OAD Structure

OAD Steering
Committee O A D

Regional Coordination |

Astronomy for Astronomy for Children Astronomy for the
Universities and and Schools Public

Research

“Astronomy for a better world!”




The OAD Team




OAD Steering

Committee Director (Kevin)

Admin (Nuhaah)

Development/
Impact Cycle
(=)

Astronomy

(Vanessa)

Projects &
Communications
(REW))

Data Science
Fellow (Paul)

Postdoc
(WEULEY

IAU Divisions (9
points of contact)

Astronomy
Partners

Development

Task Forces Partners

Harvard
Neuroscience
Lab

Coding
Volunteer
(HEE)]

Universities/
Research

Communications
Intern (Karabo)

Children/
Schools

Projects
Volunteer (Jack)

Coding intern .
(Rajin) Public

p— IUCAA

AUI/LO

M&E Fellow
(Sahar)

Regions

East
Asia/Chinese

South East Asia

East Africa

West Africa

Southern Africa

Arab
World/Arabic

South West and
Central Asia

Portuguese

=1 Andean Region

Fundraising

IAU Fundraiser



OAD Task Force membership
|

Astronomy for Astronomy for
Universities and Children and the public
Research Schools
Task Force 1 Task Force 2 Task Force 3
(TF1) (TF2) (TF3)

Nicole van der Bliek Edward Gomez (Co-chair — UK) Megan Argo
(Chile/Netherlands) — Co-Chair (Australia/Commission C2
Jean-Pierre de Greve (Belgium) Jen Gupta (UK) Nomination)
Michele Gerbaldi (France) — Co- Robert Hollow (Australia) Kimberly Arcand (US)
Chair Ofodum Chukwujekwu Nworah Sze-leung Cheung
Edward Guinan (Chair — USA) — (Nigeria) (OAO/Japan)
Co-Chair Linda Strubbe (Canada/USA) Thilina Heenatigala (Sri Lanka)
Roger Hajjar (Lebanon) Akihiko Tomita (Japan) Carolina Odman (South
Edward Jurua (Uganda) Amelia Ortiz-Gil (Spain) — Co- Africa) — Co-Chair
Stella Kafka (US) Chair German Puerta (Colombia)
Hakim Malasan (Indonesia) Tsolmon Renchin (Mongolia) Kumiko S. Usuda
Shengbang Qian (China) Lina Canas (OAO/Japan) (Japan/USA) — Co-Chair

Ravi Sheth (ICTP/ltaly) Brooke Simmons (UK)



OAD Volunteers

*JAU members, amateurs, professionals, teachers, students, public
*Over 600 worldwide (on this map they are grouped by location)

www.astro4dev.org/volunteers



Andean Countries
Colombia
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| South West Asia
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Lusophone |
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OAD Regions: Towards a common plan

*All offices subscribe to a combined implementation plan in addition
to the IAU Strategic Plan

Document developed together with all regions and distributed for
signature

*Example topics:
*Oversight structures
*Guiding principles
*Operational Objectives and Indicators
*Challenges
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International
Astronomical Union

Office of Astronomy
for Development

OAD Projects Summary:
2013-2017

IAU Office of Astronomy for Development (INTERNAL)




OAD Funded Projects

230

191

131 124

103 106

27
18 23 18 20

2013 2014 2015 2016 2017

Proposals ®Recommended ®Projects Selected

2 IAU Office of Astronomy for Development (INTERNAL)




OAD Projects by Region

Region Proposals Selected Success Rate
Australasia + Oceania 12 0 0%
North America 29 6 21%
Latin America and Caribbean 99 23 23%
North Africa and Middle East 27 6 22%
Sub-Saharan Africa 155 33 21%
Europe 88 8 9%
Central Asia 68 16 24%

Far East 38 8 21%



OAD Grants 2013-17 230

®mTotal Grant ®Total Requested

191 Total Grant: Euro
515,364
ol 124
103
€ 1,835,820 €2,237,844 € 1,124,052 € 1,188,490
€ 1,074,638
€87,703 € 95 483 € 114,267 €111,704 € 106,207
o 2013 2015 2015 2017

Proposals ®Funded

4 IAU Office of Astronomy for Development (INTERNAL)



OAD Proposals by Task Force
2013-17

g 1 ask Force
18Proposals
.Task Force
2BProposals
_Task Force
- 3BProposals

IAU Office of Astronomy for Development (INTERNAL)

b # |
P
|

v AR

l"
7
2% -
B s™ <z {4‘8
> e
e A

AR BETED)

OAD Selected Projects by Task
Force 2013-17

.Task Force
18Funded
.Task Force
2B8Funded
_Task Force

38Funded



Countries reached by OAD Projects

OAD Funded Projects - Target
Countries

At least 85 countries
reached

6 | IAU Office of Astronomy for Development (INTERNAL)

Created with mopchart.net &



Ad-hoc Projects
*AstroVarsity

*provide course and tutorial resources for Maths & Physics
lecturers at undergraduate level

*AstroSense
*Accessibility and Inclusion

*Ultrascope and 3D printing
*NASA Asteroid Grand Challenge

eRandomized Control Trial

Previous — AstroTruck, AstroPack, AstroComputing




New call for proposals: 2017 and beyond...
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Stage 1
submission
Proposers

Deadlines

|

Preliminary
Review
Task Forces

Consolidation
OAD

Invitation to submit Stage 2
OAD

Stage 2
submission
Proposers

31 May 2017
Preliminary
Review
ROADs
30 June 2017
31 July 2017



A 4

Stage 2
submission
Proposers

31 July 2017

Review and
Interaction
OAD and
experts

Review and
Interaction
ROADs

Modified proposals
and
recommendations

30 Sep 2017

OAD, ROADs,
Proposers

Final Selection
& Funding allocation 30 Oct 2017
Task Forces

l

Approval of successful proposals 15 November 2017
Steering Committee




Do projects work?

*Engagement/Outreach # Development

*Humans are complex and embedded in complex social
systems

*OAD needs to

*ldentify best practices, allocate resources efficiently
*Manage risks of unintended consequences
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Gauteng Mpumalanga Limpopo Eastern Cape  North West  Northern Cape  KwaZulu-Natal  Free State

Top student commits suicide over failed exams

December 23 2003 at 08:50am

By Yogas Nair

A brilliant final year actuarial science student ended his life by hanging himself after
learning on the Internet that he had failed two examination subjects.

University of Witwatersrand student, Evar Mohan, 21, of Gust Manor Place, Trenance Manor, had
apparently gone to a Phoenix Internet cafe to obtain his results on Friday.

According to his devastated mother Roma. 50, her son returned home about midday on Friday and was
"upset" at his results.

She said: "Evar was a brilliant student and this was his first academic failure.

"When he told me he had failed two subjects (stats and actuarial science three) | comforted him and told
him not to worry."

Evar passed his matric examination in 1998 with six distinctions. The former Trenance Manor Secondary
pupil achieved a 92 percent pass in maths and physical science and was presented with a merit award from
the university. He also secured a partial bursary from the university to study actuarial science.

By

Find it on

Property24.com

[ GEAUETEGE  Most Commented

= Panty thief rapist guilty on 30 counts
= | have not refused to go to Parly - Z ...

= Sunette Bridges faces hate speech case
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Unintended positive consequences?...




Not All Evidence is Created Equal

| .g‘\\
g :
®
-
E Systematic
o Reviews of
- ~
= s
e RCTs

and Meta-Analysis

Experimental Evaluation
(RCT)

»

Non-Randomised
Evaluation Studies

Cohort Studies

Case Series

Case Control Studies

~ Increasing Internal Validity

-

| Expert Opinion, Case Reports




International

Initiative for www.3ieimpact.org
Impact Evaluation

C' | [1 gapmaps.3ieimpact.org/evidence-maps/primary-and-secondary-education-evidence-gap-map

Primary and Secondary Education Evidence Gap Map

Evidence map About

e HOVER OVER a bubble to see details with links to studies. CLICK ON a link in the axes to see an explanation of the Intervention / Outcome. SELECT an area of the chart to zoom in. TOGGLE study categories on and
off using the legend at the bottom of the chart. EXPORT the chart using the menu button at the top right of the chart.
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School-based health
interventions
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s O
b Merit-based scholarships
@ ] @ @ @ @ @ @
Providing information to
children interventions
@ (0] ] @ @ o]
2 @ @ @ @ @

Cash transfer interventions
Tuition Relief program in China
@ ® O ) O o) ) @ ® Early commitment of financial aid in China

Pilot Primary School Scholarship Program in Cambodia

Srhalarchin:



OAD Impact Cycle: Positive Feedback Loop

(

Resources

Open access project materials;
evaluation & measurement tools;
summary of evidence base

-

Project Ideas Evaluation
Based on research gaps or areas of Rigorous and independent

community need and using innovations measures of implementation
from project delivery partners and impact

Optimisation

Incorporate existing evidence on what
works/doesn’t work to improve project
design & select comparison condition

~ )
Knowledge Base i (I.arge-Scale Delivery
STEM outreach & communication Education /curriculum design
Management/business NGOs
Innovation Astronomy & other big science HCD

_ International development ) \_ o/




Resources

Project materials: Past project reports®, past project resources/manuals”,
outcome data®, ROAD data on needs

Instruction toolkits**: data science™, behavioural science®, gender”,
accessibility*™, “Blue Dot™*, links to existing resources”

Partnership support**: Co-funding, co-operation frameworks**,
stronomer requests, data”, volunteer co-ordination**

Interviews & blogs & SDG intro*”
Community training toolkits**: project design, inclusion &
accessibility™, project planning, incorporating evidence™, outcome

ssessment”

Evidence summaries*

* >80% complete **In progress
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Resources for Astronomy

Our resources are derived from 22
(j\ )7
*OAD funded projects AANRERE S

child with our

*|AU projects

*Partner projects Mﬁ

*Special projects GALILEO

Teocher Traiming Progeom

*Broad range of resources — telescopes, activity kits, online resources, best

practices, books.
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OFFICE OF ASTRONOMY
FOR DEVELOPMENT PROJECT

{ w&m

=1 oL TAU

http://astroedu.lau.org/

Primary School

*Open-access platform for peer- reviewed astronomy education
activities. 5 °

eeducators can discover, review, distribute, improve, and remix
educational astronomy activities.

*Resources: List of peer reviewed activities to learn Astronomy

Credits: astroedu

OLUNTEER


http://astroedu.iau.org/

OFFICE OF ASTRONOMY f SN |
h—> |
IAU FOR DEVELOPMENT PROJECT . y .
Measure the Solar Diameter KEYWORDS
ST e e e e AGE
Edward Gomez, LCOGT )
Drawing LEVEL
Brief Description
The Sun moves across the at an approximately A
rth: By
e GROU?
: SUPERVISED
ana other forms
ed largely
Goals e COST
e LOCATION
Earth
0 CORE SKILLS
TYPE OF LEARNING
g ACTIVITY
known to harber life. it

an un end the fif

derk

gelaxies

Credits: astroedu



b UNAWE

UNIVERS
AWARENESS
InsDif . £°U Universe Awareness
child with our http://unawe.org/
wonderful cosmos Activily Book

*To use astronomy as a tool
for inspiring and educating
young children, aged 4 to 10
years, especially those from
underprivileged communities.

Lniverse
" - R LI

. a
> )

The Invisible Universe Universe in a Box Activity
Book

*Resources: Activities,
Educational materials,
Images, Videos, Posters,
Presentations, Books,
Universe in a Box

b ot e A e

b | Sro—rman |

Design your Alienw»;c?i?‘-ty How to make heat visible?

53 Credits: unawe Which way is North? Earth Ball Activity Book: ~ Space Scoop Storytelling

Answer Guide


http://unawe.org/
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http://sac.csic.es/astrosecundaria/en/Presentacion.php

« To train future teachers and we cooperate with the
departments of education in order to train experienced
primary and secondary school teachers.

« To set up in each country a local group of NASE members
who carry on teaching “the basic NASE course” every year
and create new courses by using NASE materials.

Courses
1) teaching astronomy to teachers
2) teaching teachers how to teach astronomy

Resources: Books, Lectures, Workshops, Network

Credits: nase



http://sac.csic.es/astrosecundaria/en/Presentacion.php

mn Galileo Teacher Training Program

A LEGACY OF THE INTERNATIONAL YEAR OF ASTRONOMY 2009
GALILEO

Tewmtme Tomming Prowre

http://galileoteachers.orq/

*][YA2009 program to train teachers in the effective use and transfer of astronomy
education tools and resources into classroom science curricula.

*The Galileo Teachers are equipped to train other teachers in these
methodologies

*Resources: package available online ~1GB of software and educational materials

55 Credits: GTTP


http://galileoteachers.org/
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THE UNIVERSE |

YOURS TO DISCOVER

http://galileoscope.orq/

* |IYA 2009 program
* |low-cost telescope kit, easy-to-assemble

Specifications:
50-mm (2-inch) diameter, 25- to 50-power achromatic

refractor
You can see - lunar craters and mountains, Jupiter & 4 moons, the
phases of Venus, Saturn’s rings, and countless stars

« Order online - $25 per piece, cheaper in bulk

« Galileoscope kits to teachers and schools worldwide
through theTelescopes4Teachers program

Credits: galileoscope


http://galileoscope.org/telescopes4teachers/
http://galileoscope.org/
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Other Open Resources

*NASA Wavelength http://nasawavelength.org/data-and-images

*Peer reviewed digital collection of Earth and space science resources for
educators of all levels

*Astroweb consortium database - http://cdsweb.u-
strasbg.fr/astroWeb/astroweb.html

Starry night software — Targeted at Astronomy content for schools
http://astronomy.starrynight.com/content/free-astronomy-teaching-resources

*OAD Funded Projects — Data, Best practices


http://nasawavelength.org/data-and-images
http://cdsweb.u-strasbg.fr/astroWeb/astroweb.html
http://astronomy.starrynight.com/content/free-astronomy-teaching-resources
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OAD’s position in this context

*Interface between
*global organizations and communities in education & outreach
*Local players

*To bring in best practices, tools and resources into Africa

*Present the best of Africa to the world



Future...



JAU GA 2015 Resolution

(following positive OAD review)

Resolves

1. That the pursuit of the goals of the Strategic Plan: Astronomy for
the Developing World should continue until the XXXI General
Assembly to be held August 2021,

2. That the Executive Committee should present for approval at
the XXX General Assembly to be held in Vienna, Austria in
August 2018 an extended Strategic Plan which addresses the
future of the OAD and its activities beyond 2021,

3. That the Executive Committee should consult existing and
potential stakeholders in the preparation of this Strategic Plan.
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Roadmap to 2018

*Strategic Plan: Input obtained globally and adequately inform the
next IAU Strategic Plan. Allow for the adoption within other ICSU
unions.

*Regional Offices: Synergised regional Ieadershilp participating in
annual call for proposals. Regions coordinate pilot projects and
scaling up of projects.

*Impact Cycle: A user friendly and practical “impact cycle” for
projects, containing a library of best practice resources on what
works and what doesn’t work, including partnerships from
development field.

*Focus projects: Some projects selected for focussed evaluation and
expansion. lllustrate the principle of testing and expanding projects.
External funding should be sought for additional resources and staff
per project.

*Volunteers: User friendly platform to allow for the flow of skills
from the astronomy community to other regions and fields.
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C13: PHYSICS FOR DEVELOPMENT i wmilin

All IUPAP Commissions
The Commission on Physics for Development (C13) was established by the International Union

of Pure and Applied Physics in 1981 to promote the exchange of information and views among

the members of the international scientific community in the general field of Physics for

Physics for
development
movement 'needs a
strategy’

BRUSSILS] The emergng global 'physscs for development’ movement

213 eds & comuman &

define the fleld, a conference has heard. This

IOP Institute of Physics

Join the IOP  Events | Publications Education Activities Caree

Wl AR W) ’ Mmossn |

You are here = About us = International = Physics for Development

International Physics for Development

Grants and programmes
The [OP aims to support physicists and physics teachers in low-

and middle-income countries around the world primarily through

[ — T

62 Physics for Development
[OP for Africa



Edinburgh Medal — 2016

63

.rsci'eq@e
Festival

2016 Edinburgh Medal
celebrates astronomy

1989 Professor Abdus Salam
1990 Professor Stephen J Gould
1991 Professor Jane Goodall
1992 Professor Heinz Wolff

1993 Professor Wangari Maathai
1994 Professor Manuel Pattarroyo
1995 Sir John Crofton

1996 Professor Richard Levins
1997 Professor Amartya Sen
1998 Sir David Attenborough
1999 Professor Jocelyn Bell Burnell
2000 Professor Lynn Margulis
2001 Sir John Sulston

2002 Lise Kingo

2003 Professor Wang Sung

2004 Professor Steven Rose
2005 Professor Colin Blakemore
2006 Professor James Lovelock
2007 Dr. Richard Horton

2008 Professor Chris Rapley CBE
2009 Professor John Beckwith
2010 Professor Sir Alec Jeffreys
2011 Professor Carl Djerassi
2012 Dr. James Hansen

2013 Professor Peter Higgs/Cern
2014 Prof. Mary Abukutsa-Onyango
2015 Mary Midgley
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Enhancing African benefits...

*ROAD coordination capacity for HCD
*Expanding the AVN beyond partner countries

Communicating the benefits of astronomy for
development

*Call for proposals — seed funding

*OAD volunteers — global network

*OAD partners

*JAU endorsement for fundraising/support
*Special projects

eetc ...



To make Africa great...

*Innovate the development of astronomy in the context
of astronomy for development




Ram Venugopal
rv@astroddev.org
@ram_cosmo

Kevin Govender
kg@astro4dev.org
@govender

www.astroddev.org



