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Learning Outcome 1: Scientific Investigations

The learner will be able to act confidently on curiosity about natural phenomena, and to investigate relationships and solve problems in scientific, technological and environmental contexts.

Assessment Standards

We know this when the learner

1.2  Conducts investigations and collects data: Collects and records information as accurately as equipment permits and investigation purposes require.
1.3  Evaluates data and communicates findings: Considers the extent to which the conclusions reached are reasonable answers to the focus question of the investigation.
Learning Outcome 2: Constructing Science Knowledge

The learner will know and be able to interpret and apply scientific, technological and environmental knowledge.

Assessment Standards

We know this when the learner

2.1  Recalls meaningful information: At the minimum, recalls procedures, processes and complex facts.
2.2  Categorises information: Applies classification systems to familiar and unfamiliar objects, events, organisms and materials.
2.3  Interprets information: Interprets information by translating tabulated data into graphs, by reading data off graphs, and by making predictions from patterns.
2.4  Applies knowledge: Applies conceptual knowledge to somewhat unfamiliar situations by referring to appropriate concepts and processes.
Learning Outcome 3: Science, Society and the Environment

The learner will be able to demonstrate an understanding of the interrelationships between science and technology, society and the environment.

Assessment Standards

We know this when the learner

3.1  Understands science as a human endeavour: Identifies ways in which people build confidence in their knowledge systems.
3.2  Understands sustainable use of the earth’s resources: Identifies information required to make a judgement about resource use.
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Assessment Task
Astronomy
Part One: Write and share your stories
Since the most ancient times, African people looked up at the sky and wondered, as did people elsewhere around the world. Stars like IsiLimela (known to Europeans as the Seven Sisters) and the Giraffes (the Cross and the Pointers) told when to dig and hunt and plant. Stories were told by the San about how a young girl threw ashes from a fire into the sky to make the Milky Way.
Your teacher will divide you into groups.

Write a short myth or legend about a group of stars in the sky. You must think like ancient people who did not know what stars were. Your story can be based on a real African myth or you can make one up. 
Once you have written your myth, as a group, tell the class the story in the most exciting way you can. Why not make your classroom dark, and sit on the floor around a ‘fire’, and share your stories like the ancient people did?







[11 marks]
Rubric to assess writing of story and storytelling
	Criteria
	Level 4 [4]
	Level 3 [3]
	Level 2 [2]
	Level 1 [1]

	Story is in keeping with IKS and explains natural phenomena from a mythical viewpoint.
	Outstanding.
	Good.
	Satisfactory.
	Poor.

	Story is well written with excellent structure and logical progression.
	Outstanding.
	Good.
	Satisfactory.
	Poor.

	Partners worked well together to edit the drafts; revision of story improved the story.
	Outstanding.
	Good.
	Satisfactory.
	Poor.

	Story was well told, with animated facial expression and proper creation of atmosphere.
	Outstanding.
	Good.
	Satisfactory.
	Poor.


Part Two: Research on astronomy 
You will need to do some research to answer these questions.  

1.
What is astronomy?  Is it the same as astrology?  



[11 marks]
2.
What do astronomers do?  How can you become an astronomer?

[12 marks]
Part Three: Make an astrolabe
Hipparchus of Nicaea was a Greek man who lived in the 2nd century BC. Hipparchus is considered to be the father of astronomy. He assessed stars in terms of their magnitude or brightness. The mathematical study of trigonometry is thought to have been invented by Hipparchus. It is quite amazing to think of what Hipparchus accomplished without the aid of even a telescope nearly 2 300 years ago. Hipparchus is said to have invented the astrolabe. He used this device to plot the movement of objects in space over time. 
You are going to become an astronomer! You are going to make your own astrolabe and follow the movement of the moon over a month. This is a time consuming activity and you will only complete it in a month. But it is important for you to realise that science is a time consuming activity. Scientists make observations and gather evidence over long periods of time. You will be rewarded at the end of the month by having done real science!
Instructions for making the astrolabe:

[image: image1.png]You will need: a protractor, a drinking straw, a piece of string, a nut or washer.

a ]

Stick the straw on the top edge of the protractor.
Attach a nutiwasher to a piece of string.
Hang it from the middle of the protractor.




Instructions for using the astrolabe:

Hold the astrolabe up to one eye. Sight the moon through the straw. The nut/washer will hang at a certain angle. While viewing the moon through the straw, press the string against the protractor. Put the protractor down carefully, being careful not to move the string. Now read off the angle. Subtract 90˚ because the protractor was held upside down. The measurement you get is the angle of the moon above the horizon.

Instructions for your project:

Observe the moon at the same time, from the same place, every night for a month.

Record the angle of the moon each night at that time over the month. Also draw a sketch of the shape of the moon each night.

Compile your data into a scientific report on the movements of the moon.











[32 marks]
Rubric to assess astronomical investigation
	Criteria
	Level 4 [8 – 7]
	Level 3 [6 – 5]
	Level 2 [4 – 3]
	Level 1 [2 – 1]

	Construction of astrolabe
	Excellent construction of scientific tool that can be used very accurately.
	Good construction of scientific tool that can be used accurately.
	Fair construction of scientific tool that can be used satisfactorily most of the time.
	Poor construction of scientific tool that cannot be used accurately.

	Record of data
	Record of data is complete; presented in a readable and understandable format.
	Record of data is mostly complete; generally presented in a readable and understandable format.
	Record of data is satisfactory; presented in a limited format.
	Record of data is very incomplete; presented in a poor format.

	Accuracy of data
	When compared against other data for the time period, this data is perfectly accurate.
	When compared against other data for the time period, this data is generally accurate.
	When compared against other data for the time period, this data is limited in its accuracy.
	When compared against other data for the time period, this data is inaccurate.

	Sketches
	Sketches are accurate and neatly presented in a meaningful format.
	Sketches are largely accurate and presented in a meaningful format.
	Sketches are satisfactory and fairly neatly presented.
	Sketches are inaccurate and not neatly presented.


Part Four: A debate about the studying of space
1.
Find out why Sutherland in the Northern Cape Province is famous.

[5 marks]
2.
From your research to answer Question 1, you may have discovered that SALT cost 20 
million dollars to construct. The technology involved with research into astronomy is 
extremely expensive.  


You are going to have a class debate to decide whether or not it is justified to spend this 
vast amount of money studying space, when millions of people on earth do not have food 
or homes.

A debate is a formal argument during which people give reasons for their views. You may 
decide to take a vote to see which side of the argument is the most convincing. One 
person is chosen to keep order to make sure that everyone takes turns to speak. As the 
debate is taking place, draw up two columns in your workbook, one labelled ‘It is NOT 
justified to spend money on astronomy research’ and the other labelled ‘It IS justified to 
spend money on astronomy research’.  As a good point is made, record the point in your 
table. At the end of the debate, you will have a number of points both for and against the 
topic. You will be in a position to formulate your own personal opinion.

Present your table to your teacher for assessment. At the bottom of your table, you must 
come to your own conclusion and present your opinion. You must say why you have come 
to this opinion.








[24 marks]
Rubric to assess performance in debate and construction of opinion
	Criteria
	Level 4 [8 – 7]
	Level 3 [6 – 5]
	Level 2 [4 – 3]
	Level 1 [2 – 1]

	Construction of table as a record of debate
	Excellent construction of table that can be used to trace points for and against the argument.
	Good construction of table that can be used to trace points for and against the argument.
	Fair construction of table that can be used to trace points for and against the argument in a limited fashion only.
	Poor construction of table that cannot really be used to trace points for and against the argument.

	Contribution to the debate
	Learner participated in a meaningful manner.
	Learner participated in a pleasing manner.
	Learner participated in a limited manner.
	Learner did not participate.

	Own conclusion drawn
	Learner was able to draw his/her own conclusion and come to a sound opinion based on evidence and research.
	Learner was mostly able to draw his/her own conclusion and come to a fairly sound opinion based on evidence and research.
	Learner was able to draw his/her own conclusion in a very limited manner and needed assistance to come to an opinion based on evidence and research.
	Learner was unable to draw his/her own conclusion or to come to an opinion based on evidence and research.










                     [Total: 95 marks]

Suggested Solutions
	Question number
	Possible marks
	Solution

	1
	16
	See rubric in Appendix of Assessment Tools.


	2.1
	11
	Astrologers make predications based on the way the stars and planets are positioned at the exact moment of a person’s birth. ( Astrology is not a science. (
Astronomy is the study of the universe beyond the Earth's atmosphere. ( Astronomy is a science ( based on factual evidence, observation and the principles of physics and maths. ( Astronomy explains the evolution of the universe. ( 

Although Astronomy has been around for thousands of years and is perhaps the oldest science, it is only in the last century and particularly the last few decades that we have developed the technology to study the universe in greater detail. ( Every day we are gathering new data on everything from galaxy formation to black holes to the big bang itself using powerful telescopes on the ground and in space. (
We continue to answer one of humankind's most burning questions: “What is out there?” but perhaps more impressive is the great progress that has been made in answering the question “How does it all work?”. (


	2.2
	12
	The most important thing to remember is that astronomers are 
scientists. ( They question, observe, gather evidence and explain the world above our atmosphere and the universe. (( Astronomers work to increase our understanding of how the Universe began, ( how it has evolved and will evolve. ( They study how star dust, gas clouds, planets, stars, galaxies and clusters of galaxies came to exist and how they 
work. ( To do this they have to use skills such as the science of 
physics ( and mathematics. ( They also have to use tools such as computers, ( telescopes for direct observation ( and photographs taken from satellites in space. (  

As technology has advanced, the explanations put forward by astronomers have changed and become more sophisticated and complex.  If you want to become an astronomer, you will have to study science and mathematics at school and at university. (


	3
	32
	This activity will test the learner’s ability to construct a scientific tool and use it. Evaluate the scientific nature of the report that has been compiled at the end of a month. Make sure the learners realise that science is collaborative. Data collected by many different scientists adds validity to the results.
See rubric in Appendix of Assessment Tools.


	4.1
	5
	Probably one of the most important reasons why anyone visits Sutherland in the Northern Cape province can be found 18 km ( outside of the town. On this desert hilltop far from city lights and pollution, the telescopes of the South African Astronomical Observatory ( have operated for the last 25 years. (
Now, a new addition to the Sutherland telescopes has just been completed - the largest telescope in the Southern Hemisphere - SALT (Southern African Largest Telescope). ( SALT has a hexagonal mirror array 11 metres across. It will be able to record distant stars, galaxies and quasars a billion times too faint to be seen with the unaided eye – as faint as a candle flame at the distance of the moon. (


	4.2
	24
	Remind the learners that when arguing a position in science, one needs to be able to back up the argument with scientific facts. 
See rubric in Appendix of Assessment Tools.



Appendix of Assessment Tools 
Rubric to assess writing of story and storytelling
	Criteria
	Level 4 [4]
	Level 3 [3]
	Level 2 [2]
	Level 1 [1]

	Story is in keeping with IKS and explains natural phenomena from a mythical viewpoint.
	Outstanding.
	Good.
	Satisfactory.
	Poor.

	Story is well written with excellent structure and logical progression.
	Outstanding.
	Good.
	Satisfactory.
	Poor.

	Partners worked well together to edit the drafts; revision of story improved the story.
	Outstanding.
	Good.
	Satisfactory.
	Poor.

	Story was well told, with animated facial expression and proper creation of atmosphere.
	Outstanding.
	Good.
	Satisfactory.
	Poor.


Rubric to assess astronomical investigation
	Criteria
	Level 4 [8 – 7]
	Level 3 [6 – 5]
	Level 2 [4 – 3]
	Level 1 [2 – 1]

	Construction of astrolabe
	Excellent construction of scientific tool that can be used very accurately.
	Good construction of scientific tool that can be used accurately.
	Fair construction of scientific tool that can be used satisfactorily most of the time.
	Poor construction of scientific tool that cannot be used accurately.

	Record of data
	Record of data is complete; presented in a readable and understandable format.
	Record of data is mostly complete; generally presented in a readable and understandable format.
	Record of data is satisfactory; presented in a limited format.
	Record of data is very incomplete; presented in a poor format.

	Accuracy of data
	When compared against other data for the time period, this data is perfectly accurate.
	When compared against other data for the time period, this data is generally accurate.
	When compared against other data for the time period, this data is limited in its accuracy.
	When compared against other data for the time period, this data is inaccurate.

	Sketches
	Sketches are accurate and neatly presented in a meaningful format.
	Sketches are largely accurate and presented in a meaningful format.
	Sketches are satisfactory and fairly neatly presented.
	Sketches are inaccurate and not neatly presented.


Rubric to assess performance in debate and construction of opinion
	Criteria
	Level 4 [8 – 7]
	Level 3 [6 – 5]
	Level 2 [4 – 3]
	Level 1 [2 – 1]

	Construction of table as a record of debate
	Excellent construction of table that can be used to trace points for and against the argument.
	Good construction of table that can be used to trace points for and against the argument.
	Fair construction of table that can be used to trace points for and against the argument in a limited fashion only.
	Poor construction of table that cannot really be used to trace points for and against the argument.

	Contribution to the debate
	Learner participated in a meaningful manner.
	Learner participated in a pleasing manner.
	Learner participated in a limited manner.
	Learner did not participate.

	Own conclusion drawn
	Learner was able to draw his/her own conclusion and come to a sound opinion based on evidence and research.
	Learner was mostly able to draw his/her own conclusion and come to a fairly sound opinion based on evidence and research.
	Learner was able to draw his/her own conclusion in a very limited manner and needed assistance to come to an opinion based on evidence and research.
	Learner was unable to draw his/her own conclusion or to come to an opinion based on evidence and research.


