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We know this when the learner 

2.1  Recalls meaningful information: At the minimum, recalls principles, processes and models.
2.2  Categorises information: Applies multiple classifications to familiar and unfamiliar objects, events, organisms and materials.
2.3  Interprets information: Interprets information by translating line graphs into text descriptions and vice versa, by extrapolating from patterns in tables and graphs to predict how one variable will change, by identifying relationships between variables from tables and graphs of data, and by hypothesising possible relationships between variables.
2.4  Applies knowledge: Applies principles and links relevant concepts to generate solutions to somewhat unfamiliar problems.
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The learner will be able to demonstrate an understanding of the interrelationships between science and technology, society and the environment.

Assessment Standard
We know this when the learner 

3.1  Understands science as a human endeavour: Recognises differences in explanations offered by the Natural Sciences Learning Area and other systems of explanation.
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Assessment Task
The planets
Introduction

Since the earliest times, humans have been fascinated by the stars and the night sky. Astronomy, the study of the stars and planets in space, began in the ancient cultures of Egypt, China and Babylonia over 6 000 years ago. Astronomers and philosophers put forward theories to explain the universe as they saw it. Over time, these explanations and theories have changed. Our explanations still change as we develop more powerful telescopes and probes. It is quite amazing to think of the way astronomers made their early theories without relying on the sophisticated technology we have today. Early scientists and philosophers like Ptolemy and Copernicus would be astonished if they could see photographs taken by the Hubble telescope! 
Part One: Research Ptolemy and Copernicus
You must research Ptolemy and Copernicus. Look for information in books and on the internet.
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Use the following two diagrams and what you have found out about Ptolemy and Copernicus to answer these questions. 

1. Who were Ptolemy and Copernicus and what did their theories about the solar system say?









[10]
2. Ptolemy’s theory was a geocentric (earth-centred) theory, while Copernicus proposed a heliocentric (sun-centred) theory. Compare the two theories in a table.
[10]
3. What feature of Copernicus’s theory is incorrect?



[2]
4. Why do you think Copernicus’s book was banned and his ideas were considered heretical by the Church?







[2]
5. Why do Pluto, Uranus and Neptune not feature in either system?

[1]











[25 marks]
Part Two: How do the planets differ from each other?
Read the following information and then complete the exercise that follows:


The class will be divided into nine groups.

Each group gets allocated a planet: Mercury, Mars, Venus, Earth, Jupiter, Saturn, Uranus, Neptune and Pluto.

Each person in the group needs to find our four facts about their planet. Research facts about the planets’ sizes, their distance from the Sun, their atmospheres, their “day-length”, their “year-length”, what they are made of, etc.
When you get together with your group, you should end up with a large number of facts about each planet. No repetitions of facts allowed!

Now let each group present their facts to the class about their planet. The rest of the class must takes notes.

You need to remember to listen to each other, focus on what is being said and record your facts in a way that you will be able to use them to revise the work.












[16 marks]
Rubric to assess research and presentation by group
	Criteria
	Level 4 [4]
	Level 3 [3]
	Level 2 [2]
	Level 1 [1]

	Group completed research task with complete co-operation and everyone contributed equally to the accumulation of information.
	Outstanding.
	Good.
	Satisfactory.
	Poor.

	Facts were neatly recorded in a logical way once research had been completed.
	Outstanding.
	Good.
	Satisfactory.
	Poor.

	Presentation was interesting and creative, the class learned a great deal from the presenting group.
	Outstanding.
	Good.
	Satisfactory.
	Poor.

	Information was correct, valid and appropriate.
	Outstanding.
	Good.
	Satisfactory.
	Poor.


Part Three: Is Pluto a planet?
Why do some people no longer regard Pluto as a planet?  

Find out the answer to this question and write a short paragraph explaining your ideas.












[6 marks]
Part Four: A group task
This is a group task.

Using what you know about the relative sizes of the planets (you researched this in Part Two), make a model of the solar system using balls of different sizes. 

Paint the balls to represent the different planets.  

Hang them from the ceiling of your classroom to look as if they are orbiting the light (or make a sun too!).










[12 marks]
Rubric to assess model
	Criteria
	Level 4 [4]
	Level 3 [3]
	Level 2 [2]
	Level 1 [1]

	Group completed model-building task with complete co-operation and everyone contributed equally.
	Outstanding.
	Good.
	Satisfactory.
	Poor.

	Models are accurate in terms of scale and size.
	Outstanding.
	Good.
	Satisfactory.
	Poor.

	Models have been creatively constructed, using materials in an original manner.
	Outstanding.
	Good.
	Satisfactory.
	Poor.


Suggested Solutions
	Question number
	Possible marks
	Solution

	1.1
	10:

1 mark per relevant fact
	Ptolemy was a Greek astronomer and mathematician, ( living and studying in Egypt from the year 100 to 170. ( He wrote a book called the Almagest in which he proposed a theory to account mathematically for the apparent motions and positions of the planets, Sun and Moon. ( Ptolemy stated that the Earth did not move ( but was at the centre of the universe. (The planets, Sun, and Moon, he said, moved continuously in perfectly circular orbits around the Earth. ( His ideas and theories were influential in scientific thought for 1 500 years.  

Ptolemy’s theories were first challenged by Copernicus, a Polish priest, medical doctor and lawyer, who lived from 1473 to 1543. ( Copernicus was an extremely well educated man who studied astronomy in relation to mathematics and philosophy. ( He was sceptical of the Ptolemic view of the solar system, which was what was believed by everyone in those days. ( It took Copernicus 30 years to refine his hypothesis, and when he published his book On Revolution of Heavenly Sphere, the Church immediately rejected his ideas as heresy and placed on a list of forbidden books. (
Copernicus believed that the Sun was at the centre of the solar system – and in fact also at the centre of the Universe. ( He stated that the other planets orbited the Sun. ( He also believed that the other stars where stationary, but much further away than the planets, and arranged around the Sun. Copernicus also stated that the Earth, and the other planets, revolved on their own axis. (


	1.2
	10:

1 mark per fact on either side of the table, i.e. 2 marks per comparison
	Ptolemy’s geocentric theory

Copernicus’s heliocentric theory

Earth at the centre of the solar system and universe.
Sun at the centre of the solar system and universe.
Planets and sun orbited earth.
Planets, including earth, orbited sun.
Stars fixed beyond the geocentric system.
Stars fixed, but in a ring around heliocentric system.
Moon orbits earth along with other planets.
Moon orbits earth, which orbits sun.
Planets fixed, apart from orbit path.
Planets rotate on a axis as they orbit.
Incorrect ordering of planets from sun.
Correct ordering of planets from the sun.


	1.3
	2
	That the stars are stationary ( but are arranged around the Sun. (

	1.4
	2
	The Church denied any knowledge that threatened or challenged the religious views that God had created humans in his image – i.e. the earth was the centre of God’s creation. ( Copernicus’s theory placed the Sun at the centre of creation. This meant that certain religions which worshipped the Sun, may be correct! (

	1.5
	1
	They had not yet been discovered.


	2
	16
	The facts will vary greatly and hopefully be diverse and interesting. Devise a way to record the facts in a summary for the class, especially if they have had little practise at note-taking. Maybe divide the walls of the classroom into spaces for the planet facts. Get each fact written on a piece of card and pinned into place on the relevant wall. Once again – this activity only works if the class is quiet, focussed on the learning and willing to contribute by doing their own research. Encourage a healthy spirit of learning. Use the rubric in the Appendix of Assessment Tools to help you assess the work.

	3
	6 – 1 mark per fact
	Pluto is very tiny – the smallest planet in the solar system. ( The Hubble Space telescope shows that Pluto has a rocky, icy surface. ( But other than that, very little is known about Pluto.( Unlike the other planets, Pluto has an oval orbit, so its distance from the Sun varies. ( Although Pluto is currently classified as a planet, some astronomers believe that it may not be a planet. ( They say it is actually a large asteroid, or an escaped moon from another planet. ( Pluto’s single moon, Charon, is about half the size of Pluto – very large for a moon. ( If you stood on Pluto, the sun would look like a small star in the sky! At this point in time, we must wait for more evidence before we can make a decision as to whether Pluto is definitely a planet or an asteroid. (

	4
	12
	See rubric in Appendix of Assessment Tools.
Assist learners to gather materials for the making of the model planets. 

Polystyrene balls of different sizes can be purchased from craft and hobby shops – otherwise use balls such as ping pong balls, golf balls, tennis balls, and other various balls that the learners can bring from home.

Encourage the learners to be creative using cotton wool teased out to represent the gas planets.

Poster paints work well on polystyrene. 

Encourage the learners to refer to the facts on the relative sizes of the planets to create balls of the correct size.


Appendix of Assessment Tools 

Rubric to assess research and presentation by group
	Criteria
	Level 4 [4]
	Level 3 [3]
	Level 2 [2]
	Level 1 [1]

	Group completed research task with complete co-operation and everyone contributed equally to the accumulation of information.
	Outstanding.
	Good.
	Satisfactory.
	Poor.

	Facts were neatly recorded in a logical way once research had been completed.
	Outstanding.
	Good.
	Satisfactory.
	Poor.

	Presentation was interesting and creative, the class learned a great deal from the presenting group.
	Outstanding.
	Good.
	Satisfactory.
	Poor.

	Information was correct, valid and appropriate.
	Outstanding.
	Good.
	Satisfactory.
	Poor.


Rubric to assess model:
	Criteria
	Level 4 [4]
	Level 3 [3]
	Level 2 [2]
	Level 1 [1]

	Group completed model-building task with complete co-operation and everyone contributed equally.
	Outstanding.
	Good.
	Satisfactory.
	Poor.

	Models are accurate in terms of scale and size.
	Outstanding.
	Good.
	Satisfactory.
	Poor.

	Models have been creatively constructed, using materials in an original manner.
	Outstanding.
	Good.
	Satisfactory.
	Poor.


Planets are spherical objects that orbit a sun. In our solar system, we have nine known planets that orbit the sun. Using very powerful space telescopes like Hubble and Kepler, scientists have discovered about 80 other planets orbiting other stars. Planets begin their life at the same time as their star. They are collections of the dust and gas that was left over from the beginnings of their star. Some planets are known as terrestrial planets, because they have a solid surface.  Earth is a terrestrial planet. Other planets are known as gas planets because they have a surface of liquid or gas. Saturn is a gas planet.


The four planets of our solar system that are closest to the Sun are known as the inner planets.  Mercury, Venus, Earth and Mars are all of similar small size and rocky structure. Mars is the only inner planet other than Earth to have moons – it has two: Phobos and Deimos. 


The five planets that lie furthest from the Sun are known as the outer planets. Except for tiny Pluto, which is the smallest rocky planet, Jupiter, Saturn, Uranus and Neptune are giant balls of gas with very small solid cores. They all have moons, Jupiter having about 61 and Saturn having about 31! Saturn is well-known for its famous rings made of dust, rocks and icy boulders.  Fierce storms rage on the surface and in the atmospheres of these outer planets.


You will gather more facts about the different planets in this next activity.








