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Goals & Motivation

• A rich picture of the current state of affairs of science education with 
emphasis on astronomy. 

• Knowing what is happening currently across the world, will allow 
researchers engaged in policy and practice and politicians to plan for 
and implement future directions in astronomy education with 
informed knowledge. 





China and South Africa



Curricula Studied

• A total of 53 national curricula from 37 countries were reviewed.

• UK is different for England, Wales, Northern Ireland and Scotland. 

• Whilst for the case of the USA, we focused on the states of Texas, 
Kansas and California.

• In addition, Canada has different curricula for each of its provinces.

• Although, Germany and Switzerland too had different curricula for 
each province/canton, our analysis did not focus on each individual 
province/canton.



Curriculum, Pedagogy and Evaluation

• Bernstein (1975), claims that all schools around the world share three 
message systems: curriculum, pedagogy and assessment. “Formal 
education knowledge can be considered to be realized through three 
message systems: curriculum, pedagogy, and evaluation. Curriculum 
defines what counts as a valid knowledge, pedagogy defines what 
counts as a valid transmission of knowledge, and evaluation defines 
what counts as a valid realization of this knowledge…"



Curriculum, Objectives and Slavery.

• Bobbit’s explanation was that curriculum provides educators with a 
set of procedures/experiences enabling students to attain certain 
objectives, this notion has in ways been the foundation of curricula 
across countries.

• Curriculum has become innately fused into education systems, and 
teachers at times have become “slaves” to the curriculum. 







Frequency of Astronomy

• Astronomy as an elective was quite rare with only, 9 out of the 53 
curricula (17%), offering it as a subject within the general curriculum. 
Predictably, these electives provided in-depth and explicit guidance 
within the curriculum documents. 

• Our analysis showed that 44 out of the 53 curricula (83%), included 
astronomy-related topics in grade 6, while 40 included astronomy in 
grade 1. In grades 2 and 7, this number drops to 28 out of 53 (52.8%).



Frequency of Astronomy

• Out of the 53 curricula, 14 of them (26.4%), had astronomy-related 
topics explicitly mentioned in all grades from 1 to 12. 

• The least occurrence was having astronomy-related topics in only two 
grades, this made up 3.8% of the total curriculla.







• Visualisation of all 368 words, 
size of bubbles represent the 
number of occurrences of each 
word across the 53 curricula. 







• Visualisation of all 
368 words within 
each of the 16 
categories. Size of 
bubbles represent 
the number of 
occurrences of each 
word across the 53 
curricula. 



• Primary School



• Middle School



• High School







Indigenous astronomy

• Indigenous astronomy although not prevalent across curricula has 
occurrences in 3 out of the 37 countries – Canada, New Zealand, and 
Norway. However, the Australian Curriculum has stated three cross-
curriculum priorities have to be addressed by schools in their curriculum:

• Aboriginal and Torres Strait Islander histories and cultures

• Asia and Australia’s engagement with Asia

• Sustainability

• Whilst the above three do not explicitly fall under astronomy, they do 
provide teachers with the opportunity to incorporate Cultural Astronomy 
into various subject areas, not limited to science.



International Baccaleureate

• The IB Diploma Program (DP) Physics course (International Baccalaureate 
Organization IBO, 2017) is a general syllabus aimed at University admission. 

• Astronomy concepts are covered to varying degrees throughout the 
compulsory IB core components shows a general overview of the 
components, both Standard and Higher Level, where astronomy is integral 
to the information being delivered in the unit. 

• Astronomical concepts are spread over the entire course, and in many 
instances, garner improved student interest and interaction. In addition, 
the IB Physics course also offers Astrophysics as an option for the two year 
course. The option covers stellar quantities, stellar characteristics, stellar 
evolution and cosmology. 

• Extended Essays



An example of hitting the curricula



History

• Our Solar Siblings began officially, after ethics approval, in October 
2014. www.oursolarsiblings.com based on work started in 2010. 

• Primary focus is on being a curriculum and support resource for in-
service teachers to teach astronomy at Years 9/10. Although it also 
has been significantly elsewhere

http://www.oursolarsiblings.com/


Las Cumbres Observatory
• Main Partner. A growing network of over 20 large research telescopes in 8 

locations around the world accessible remotely.

• Official Education Partner since 2014

• They concentrate on provision of telescope time and a quality user 
interface.

• We facilitate the plausible active connection of this resource for education 
use.







Goals

• Increase students’ understanding and appreciation for the Universe around them, 
what it looks like, what its history is and where they are in it as far as we can 
currently ascertain;

• Increase students’ appreciation for the true methodology and approach of 
science in contrast to the general, currently poor, students’ perceptions of school 
science.

• Increase the probability of students choosing science other than as a potential 
personal interest, as a topic for higher level study or as a potential future career 
path or, at the very least, help them discover that they may be interested in 
science;

• Involve the nontrivial use of real astronomical data from a real research grade 
telescope;

• Enable students, or a smaller subset that so desire, to take their research to a 
natural scientific conclusion in the form of a scientific publication. 



Approaches

• Facilitate and develop everyday in-class teachers to use robotic 
telescopes to teach astronomy towards the end of compulsory 
science schooling. (Year 10 in Australia)

• Direct mentoring of high school students undertaking independent 
research projects within a variety of contexts, both inside and outside 
the formal school curriculum.

• Active and open development of scaffolds, mentoring and support for 
other projects using robotic telescopes in the classroom all around 
the world.



Year 10 Australian Curriculum

• The universe contains features including galaxies, stars and solar 
systems, and the Big Bang theory can be used to explain the origin of 
the universe (ACSSU188)

• Three weeks.



Science as a human endeavour

• Scientific understanding, including models and theories, is 
contestable and is refined over time through a process of review by the 
scientific community (ACSHE191)

• Advances in scientific understanding often rely on technological 
advances and are often linked to scientific discoveries (ACSHE192)



Science as a human endeavour

• People use scientific knowledge to evaluate whether they accept 
claims, explanations or predictions, and advances in science can affect 
people’s lives, including generating new career opportunities 
(ACSHE194)

• Values and needs of contemporary society can influence the focus of 
scientific research (ACSHE230)



Science Inquiry Skills
• Formulate questions or hypotheses that can be investigated scientifically (ACSIS198)

• Plan, select and use appropriate investigation types, including field work and laboratory 
experimentation, to collect reliable data; assess risk and address ethical issues associated with 
these methods (ACSIS199)

• Select and use appropriate equipment, including digital technologies, to collect and record data 
systematically and accurately (ACSIS200)

• Analyse patterns and trends in data, including describing relationships between variables and 
identifying inconsistencies (ACSIS203)

• Use knowledge of scientific concepts to draw conclusions that are consistent with evidence 
(ACSIS204)

• Evaluate conclusions, including identifying sources of uncertainty and possible alternative 
explanations, and describe specific ways to improve the quality of the data (ACSIS205)

• Critically analyse the validity of information in primary and secondary sources, and evaluate the 
approaches used to solve problems (ACSIS206)

• Communicate scientific ideas and information for a particular purpose, including constructing 
evidence-based arguments and using appropriate scientific language, conventions and 
representations (ACSIS208)



• Most students will go through 
planning on observation session, 
familiarisation with objects in the 
sky and their properties, make 
colour images from original fits 
images and simple supernovae 
LC photometry to get H0. (90% : 
Yr 9-10)



• Some will go deeper in class into 
star cluster photometry and 
stellar evolution. (10%: Extended 
9/10, 11/12, IB, IRP)



• (≈0%: Some individuals or groups 
will want to do their own original 
research.)



The Standard Model.
• Allocate teams or individuals to work on a longer “Science as a Human Endeavour” presentation to 

research an allocated person/group and event in science history for sociocultural context as well as 
how science works. 

• What are telescopes? Why does their size matter? Why are some images from telescopes blurry and 
others not? 

• What are some of the major “pretty” objects out there in the universe? 

• Where are these “pretty” objects in the night sky and why? 

• Using images collected from LCO, how do we construct a colour image? What is an image, how is it 
constructed and what is ‘colour’?

• How do the size, shape and colour of galaxies differ? 

• How do we measure the distance to a galaxy? Measuring the distance to M101 using simple 
photometry of a single supernova (sn2011fe).

• How do we measure the expansion of the universe? Measuring the distance to multiple galaxies using 
supernovae to create a Hubble Plot and estimate the age of the universe.

• Hold the presentation class about the various people/groups and major events followed by a reflection 
on science as a human endeavour.
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Are we meeting our goals?
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Are we meeting our goals?
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methodology and approach of science in contrast 
to the general, currently poor, students’ 
perceptions of school science.
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• astroedu.iau.org

• Coherent set of activities



• istardb.org
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