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SPECIALIZED  SCIENCE 12: Astronomy  (EXAMPLE) 

Big Ideas  Elaborations 

Chemistry 

• Elements and compounds have specific properties. 
 

Sample opportunities to support student inquiry: 

• How do scientists study the elements and compounds that are outside of planet Earth?   

Physics 

• Forces cause linear and circular motion. 

• Elementary particles can be modeled as wave or point particle.   

Sample opportunities to support student inquiry: 

• What causes the predictable and observable patterns of the Earth, Moon and Sun?   

• How might light travel differently on different planets?   
 

Earth and Space  

• Astronomy seeks to explain the origin and interactions of Earth and solar 
system. 

 

Sample opportunities to support student inquiry: 

• Why is Earth the only planet in our solar system that supports life?   

• How has technology expanded our understanding of the Earth, Moon and Sun?   

• How does the Earth’s motion compare to other bodies in the solar system?   

 

Curricular Competencies Elaborations  Content Elaborations 

Students are expected to be able to do the following: 

Questioning and predicting  

• Demonstrate a sustained intellectual curiosity 
about a scientific topic or problem of personal, 
local, or global interest  

• Make observations aimed at identifying their own 
questions, including increasingly abstract ones, 
about the natural world 

• Formulate multiple hypotheses and predict 
multiple outcomes  

 

Planning and conducting  

• Collaboratively and individually plan, select, and 
use appropriate investigation methods, including 
field work and lab experiments, to collect reliable 
data (qualitative and quantitative) 

• Assess risks and address ethical, cultural, and/or 
environmental issues associated with their 
proposed methods 

• Use appropriate SI units and appropriate 
equipment, including digital technologies, to 
systematically and accurately collect and record 
data  

Sample opportunities to support student inquiry: 

 
Questioning and predicting 

Explore a First Peoples narrative of astronomy 
 
Predict the motion of a celestial object based on 
Newton’s Laws 

 

Predict the age of a sibling who travels to Mars at 
half the speed of light and returns a few years 
later 

 

How could you investigate the age of universe?   

 
 
Planning and conducting  
Sample questions to support inquiry with students:  
 
How would you apply Newton’s law of universal 
gravitation on Earth or other planers 
 
Investigate how does the law of conservation of energy 
applies to satellite orbits.   
 

Chemistry 

• model of the atom 

• Atomic spectra 

• Periodic table  
 

Physics 

• translational and rotational equilibrium 

• centripetal force causes uniform circular motion 

• changes to apparent weight as a result of circular 

motion  

• gravitational field and Newton’s law of universal 

gravitation 

• gravitational potential energy  

• gravitational dynamics and energy 

relationships  

• Newton’s Laws of Motion 

• Conservation of energy and momentum  

• Applications of Relativity 
• light acts as a wave  
• light acts as a beam of particles 
• wave-particle duality of light 
• energy is quantized 

atom:  how atoms behave in outer space 
spectra: spectroscopy 
periodic table: formation of elements on Earth and 
other celestial bodies 
uniform circular motion:  orbits of celestial objects 
including planets and stars 

gravitational field:  interacts with mass 
(graviton), vector field attractive only 

gravitational dynamics: satellite motion 

energy relationships: application of law of 
conservation of energy including work (e.g. 
satellite orbits, launch velocity, escape velocity, 
etc.) 

Newton’s Laws of Motion:  Law of Inertia, Law of 

Motion, Law of Reciprocal Action, Law of 

Universal Gravitation (including Kepler’s Laws of 

Planetary Motion) 
Conservation of energy:  planet formation and solar 
thermal equilibrium 
momentum: linear and angular momentum, and how 
the earth rotates every 24 hours 

Applications of Relativity:  moving In a 

gravitational field, moving near the speed of 

light 
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• Apply the concepts of accuracy and precision to 
experimental procedures and data:  

o significant figures 

o uncertainty 

o scientific notation 

 

Processing and analyzing data and information  

• Experience and interpret the local environment 

• Apply First Peoples perspectives and knowledge, 
other ways of knowing, and local knowledge as 
sources of information 

• Seek and analyze patterns, trends, and 
connections in data, including describing 
relationships between variables, performing 
calculations, and identifying inconsistencies  

• Construct, analyze, and interpret graphs, models, 
and/or diagrams 

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

• Analyze cause-and-effect relationships 

 

Evaluating  

• Evaluate their methods and experimental 
conditions, including identifying sources of error or 
uncertainty, confounding variables, and possible 
alternative explanations and conclusions  

• Describe specific ways to improve their 
investigation methods and the quality of the data  

• Evaluate the validity and limitations of a model or 
analogy in relation to the phenomenon modelled  

• Demonstrate an awareness of assumptions, 
question information given, and identify bias in 
their own work and in primary and secondary 
sources  

• Consider the changes in knowledge over time as 
tools and technologies have developed 

• Connect scientific explorations to careers in 

What criteria could be used to select appropriate 
instruments for different astronomical investigations?   
 
Processing and analyzing data and information 
 
How can you use multiple sources of data to support 
theories or conclusions about the universe?   
 

Calculating and interpreting area under the curve: 

• to show that the work done moving an object from 
the surface of a planet to infinity gives you it’s 
gravitational potential energy 

• using a graph’s appearance to verify or 
refute relationships between variables in an 
experimental hypothesis 

 
Evaluating 
 

Ways to evaluate methods and experimental 
conditions may include: 

• comparing an experimental result to a 
theoretical result and calculating % error or 
difference 

• identifying sources of random and 
systematic error 

 
 
Applying and innovating 
  
How are new technologies being used to extend the 
reach of human investigations into space?   
 

 
Communicating 

 
How can you create models to clearly communicate 
ways of knowing about the universe?  
 

 
 
Earth and Space  

• origin of the formation of the solar system 

• characteristics and classification of stars and 
planets  

• Application of space technologies 
 

 
wave: 

o Huygens’ principle and diffraction 
o single slit diffraction patterns 
o double slit interference patterns 
o polarization 

beam of particles :   
o reflection 
o refraction (Snell’s Laws, total internal 

reflection, critical angle) 
o  black body radiation 
o photo-electric effect 
o pair production 

wave-particle duality:  
o electron diffraction 
o photoelectric effect 
o photon 
o photon momentum 
o de Broglie and the wave nature of matter  

quantized: photon, Plank’s Quantum hypothesis 
origin: age of the solar system, clues from meteorites, 
clues from comets, expansion of the universe, Big Bang 
Theory, and Oscillating Theory 
characteristics: surface temperature, luminosity, 
chemical composition, size, mass, interstellar medium, 
motion, distance 
classification of stars: star and their life cycles, 
Hertzsprung-Russell diagram  

planets: Jovian planets, Terrestrial planets  
space technologies:  e.g. telescopes, spectroscopes, 
satellites, space probes, manned missions 
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science 

• Exercise a healthy, informed skepticism and use 
scientific knowledge and findings to form their 
own investigations to evaluate claims in primary 
and secondary sources 

• Consider social, ethical, and environmental 
implications of the findings from their own and 
others’ investigations  

• Critically analyze the validity of information in 
primary and secondary sources and evaluate the 
approaches used to solve problems  

• Assess risks in the context of personal safety and 
social responsibility  

 
Applying and innovating  

• Contribute to care for self, others, community, and 
world through individual or collaborative 
approaches 

• Co-operatively design projects with local and/or 
global connections and applications 

• Contribute to finding solutions to problems at a 
local and/or global level through inquiry 

• Implement multiple strategies to solve problems in 
real-life, applied, and conceptual situations 

• Consider the role of scientists in innovation  

 

Communicating  

• Formulate physical or mental theoretical models 
to describe a phenomenon 

• Communicate scientific ideas, information, and 
perhaps a suggested course of action, for a specific 
purpose and audience, constructing evidence-
based arguments and using appropriate scientific 
language, conventions, and representations 

• Express and reflect on a variety of experiences, 
How can you perspectives, and worldviews 
through place 
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