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Background Knowledge from Secondary I, II, III
Energy Challenge Theme
	1. States of matter

Names the different phase changes of matter (vaporization, condensation, freezing, melting, deposition, sublimation)


	17. Represents a decomposition or synthesis reaction using the particle model



	2. Interprets the phase change diagram for a pure substance


	18. Associates known chemical reactions with decomposition or synthesis reactions (e.g. respiration, photosynthesis, combustion, digestion)



	3. Describes the characteristics of a physical change (e.g. substance retains its properties, molecules remain intact)

	19. Represents an oxidation reaction using the particle model



	4. Recognizes different physical changes (e.g. phase changes, preparation or separation of a mixture)
	20. Associates known chemical reactions with oxidation reactions (e.g. combustion, corrosion)

	5. Defines the particle model as a means of representing the behavior of matter.
	21. Demonstrates that matter is conserved during a chemical change (e.g. conservation of mass in a precipitation reaction)

	6. Describes the effect of heat on the degree of agitation of particles
	22. Represents a precipitation reaction using the particle model

	7. Explains phase changes using the particle model

	23. Names chemical changes that occur in the human body (e.g. respiration, digestion)


	8. Defines temperature as a measurement of the degree of agitation of particles


	24.Represents a decomposition or synthesis reaction using the particle model



	9. Explains the thermal expansion of bodies


	25. Associates known chemical reactions with decomposition or synthesis reactions (e.g. respiration, photosynthesis, combustion, digestion)



	10. Explains a chemical change based on the changes in the properties of the substances involved
	26. Represents an oxidation reaction using the particle model



	11. Describes the particle model in terms of the qualities and limitations of a scientific model

	27. Associates known chemical reactions with oxidation reactions (e.g. combustion, corrosion)


	12. Describes a molecule using Dalton's atomic model (combination of atoms linked by chemical bonds)

	28. Describes Dalton's atomic model


	13. Represents the formation of a molecule using Dalton's atomic model

	29. Defines the atom as the basic unit of the molecule


	14. Names different types of chemical changes (e.g. decomposition, oxidation)
	30. Defines a pure substance as a substance made up of a single type of atom or molecule

	15. Names chemical changes that occur in the human body (e.g. respiration, digestion)

	31. Distinguishes between elements (e.g. iron, dioxygen, sodium) and compounds

(e.g. water, carbon dioxide, glucose)

	16. Defines an element as a pure substance made of a single type of atom (e.g. Fe, N2)

	32. Describes the periodic table as a structured classification of elements



Other topics for Energy Theme:

	Describes the role of solar energy as a natural energy source (e.g. wind, tornadoes, hurricanes, storms)

	Describes different forms of energy (chemical, thermal, mechanical, radiation)


	Distinguishes between renewable and nonrenewable energy resources (e.g. Sun, molten rock, moving water, oil)

	Identifies the forms of energy involved in a transformation (e.g. electrical to thermal in a toaster, electrical to radiation in an infrared lamp)


	Defines gravitation as a force of mutual attraction between bodies

	Defines joule as the unit of measurement for energy


	Defines light as a form of radiant energy

	

	Describes properties of light (propagation in a straight line, diffuse reflection

by surfaces)

	Interprets drawings representing parts in multiview orthogonal projection

- Represents simple shapes in multiview orthogonal projection

- Represents simple shapes in isometric projection
- Associates scales with their use (actual-size representation, reduction or enlargement of an object)



	Explains the alternation of day and night in terms of the Earth's rotation

	Describes the role of the components of a technological system (e.g. explains the role of the parts of a lighting system)

 

	Explains the phenomenon of seasons in terms of the position of the Earth with respect to the Sun (tilt, revolution)

	Energy transformations

i. Associates energy with radiation, heat or motion

ii. Defines energy transformations

iii. Identifies energy transformations in a technical object or technological system


	Chooses a simple scale for a drawing (e.g. 1 : 1, 1 : 2, 5 : 1)


	Takes the scale into account when interpreting drawings



	Forms of representation

i. Defines perspective drawing, oblique projection and axonometric projection

ii. Sketches simple objects freehand using different forms of representation

	Defines a construction diagram as a representation used to effectively explain the construction and assembly of a technical object



	Associates the shape and arrangement of parts of technical objects with the

appropriate construction diagram

 
	Explains the construction of a simple technical object by drawing a diagram illustrating the assembly and arrangement of parts



	Names basic lines in a drawing (visible contour, hidden contour, centre, extension, dimension lines)

	Names the components of a simple technical object



	Indicates the links and guiding controls on a construction diagram
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