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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 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.
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 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 sun
Part One: Write and tell a story
Imagine that you are a person living in a small village in Africa, many, many centuries ago. Your village respects you as a great story teller as well as a very wise person! One day, the children of the village come to you and ask what the sun really is. 
Write the story that you will tell them. Swap stories with your partner and read each other’s work, editing and making suggestions for improvement. Get your story back and make final changes.  
Your teacher will now arrange a storytelling session! Tell your story as you would tell it to the children in your village.







[16 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: Compare the earth and the sun
1. What is the sun? What is the sun made of? Research your answers to these questions and write your answer in a short paragraph.


  
    [15 marks]
2. Scientists describe the sun as a medium sized star. Even so, while the earth is 6 trillion tonnes, the sun is an enormous 2 000 trillion, trillion tonnes of burning gas! The sun has a diameter of 1,4 million kilometres. The diameter of the earth is 12 800 km. At its surface, the sun has a temperature of 6 000˚C while inside the core, the temperature soars to 15 million degrees centigrade. Earth’s core is a mere 7 000˚C. Earth is estimated to be 4,6 million years old, but scientists estimate that the sun is 4,6 billion years old. But don’t worry; they also say it will last another 7 billion years!

Tables are useful ways of comparing data. You are going to draw up a table comparing the 
data relating to the earth and the sun. You will need to extract the data from the paragraph 
above.  








[20 marks]
Part 3: Electromagnetic radiation – design a pamphlet
The electromagnetic radiation that is produced by the sun is the energy that keeps our planet earth alive. But the same radiation can also harm us. The ultraviolet radiation causes sunburn in humans, especially in people that are light skinned. Dark skinned people can also suffer from dehydration and heatstroke.

You and your partner must:
· find out some information on sunburn, dehydration and heatstroke;

· design a pamphlet for use by teenagers, helping them to understand the dangers of exposure to sun;

· alert them to the fact that exposure to the sun’s radiation can cause skin cancer too;
· give some first aid tips for treating sunburn and heatstroke;

· show teenagers how to prevent these problems.

In many assessment tasks, you are given the rubric that your teacher will use to assess your work.  In this task, you are going to create your own rubric, together with your peers and in discussion with your teacher. This means that you are establishing, before making the pamphlet, how your pamphlet will be assessed. Your teacher will help you to design a rubric to assess your own and other pamphlets.












[20 marks]

Part Four: Autotroph or Heterotroph
Light energy from the sun is the source of all our food. Green plants which have the pigment chlorophyll are able to trap some of the light energy from the sun and transform that light energy into chemical energy of glucose. This is the amazing process called photosynthesis. Photosynthesis literally means ‘making from light’. Green plants make food from light. The glucose provides the plants with chemical energy to run their cells, to grow and to make more plants. 

Animals eat the plants, or they eat other animals that ate plants, in order to get their energy. So plants make food using the sun’s energy directly. Animals indirectly get their food from the sun.

Here are two terms which divide organisms into two groups, depending on the way in which they obtain their energy: autotrophs and heterotrophs. Autotrophs can use the sun’s energy directly to make food through the process of photosynthesis. Heterotrophs are organisms which must get their energy from different sources. They feed on autotrophs and other heterotrophs.

In the table below, decide which organisms are autotrophs and which are heterotrophs. Give your reasoning as to why you made the decision you did.
	Organism
	Autotroph or Heterotroph

	Fern
	

	Horse
	

	Mushroom
	

	Human
	

	Cabbage
	

	Bacteria
	

	Red sea-weed
	












   [14 marks]









     [Total: 85 marks]
Suggested Solutions
	Question number
	Possible marks
	Solution

	1
	16
	See rubric in Appendix of Assessment Tools.


	2.1
	15
	The sun is a star. ( It is our closest star, which is why it seems so different from the tiny stars we see at night. ( The sun is one of the stars in the Milky Way galaxy. ( Like other stars, the sun is a ball of burning gas made up of different layers. (
It has a core in the middle which is extremely hot – over 15 million degrees centigrade! ( The core is where the sun’s nuclear reactions ( take place. Atoms of hydrogen are split and then reassembled as 
helium. ( This process, called nuclear fusion, ( gives out massive amounts of energy. ( Scientists have estimated that it is the same as a million, million atom bombs exploding every second! The energy that is produced at the core is radiated from the core through the radiation layer of the sun and then out into space. ( This energy is called electromagnetic radiation and it includes light and heat energy. ( The outermost layer of the sun is called the photosphere ( and it consists of churning masses of flames, burning tongues of gases shooting out. These are called solar flares. ( On the sun’s surface, darker spots are visible. These are known as sun spots. (

	2.2
	20
	SUN (
EARTH(
AGE(
4,6 billion years(
4,6 million years(
MASS(
2 000 trillion trillion tonnes(
6 trillion tonnes(
DIAMETER(
1,4 million km(
12 800 km(
CORE TEMPERATURE(
15 million˚C(
7 000 ˚C(
SURFACE TEMPERATURE(
6 000˚C(
-40 to 40˚C(
((( Neatness, layout and structure.


	3
	20
	Use some of these points to start a discussion on what to look for in a good pamphlet. Create a rubric with the class as you discuss these points with them, so that they are ultimately deciding how their pamphlets should be assessed. This is a worthwhile exercise in teaching learners to reflect on assessment. Once the rubric has been designed, the learners can design their pamphlets. Work can be peer or teacher assessed.
· Pamphlets are pieces of paper, usually folded, which contain useful information.

· The learners need to select the most relevant and useful information.  Putting the information on a topic into a pamphlet means that learners will not be able to merely ‘cut and paste’ or copy from a resource, but as space is limited, some editing and choosing information needs to take place.

· Organisation of the information is important. Maybe subheadings will be used to structure the information meaningfully.

· Use of colour and bold headings make the pamphlet attractive and interesting to read.

The learners should include information on what sunburn is and how it can be prevented – staying out of the sun and wearing sun block, etc.

There should be information on how exposure to the sun can cause heatstroke and dehydration and what the dangers are of these conditions.

Skin cancer should be highlighted.

	4
	14
	The fern and cabbage should have been fairly easy decisions to make – they are autotrophs, possessing chloroplasts and making their own food by photosynthesis. They are also green in colour, and so, easy to recognise as autotrophs. The horse and the human should also have been rather easy to classify – both horses and humans are heterotrophs – they cannot photosynthesise. What about the mushroom, bacteria and red sea-weed? The mushroom belongs to the kingdom Fungi. The fungi were placed in a kingdom all on their own, because they did not move about (like animals) but the also did not photosynthesise (like plants). Fungi do not possess chlorophyll. Generally, they secrete enzymes into their substrate to digest the substrate, and then they absorb the nutrients. They are heterotrophic. Red sea-weed also photosynthesise. They are autotrophic. The fact that they appear red in colour does not mean that they do not have chlorophyll. They do possess chlorophyll, but they also possess a red-purple pigment which masks the green colour. A similar pigment exists in plants such as beetroot, red cabbage and in red and purple flowers. Bacteria also belong to a kingdom of their own – the Prokaryotes. Some bacteria possess chlorophyll and can photosynthesise and are thus autotrophic. Most bacteria, however, are heterotrophic, absorbing their nutrients from their environment (which could be the soil, your mouth, animals’ intestines, etc.).


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.


About a century ago, explorers discovered two golden birds among the ancient ruins of Great Zimbabwe. The birds were discovered in the remains of a building which may have been the sun-temple of the ancient Shona people of Zimbabwe. 


A myth of the Shona people relates that the sunbirds belonged originally to the goddess Dzivaguru, the goddess of the earth, of the darkness of night, of the rain clouds, of the pools and streams. Dzivaguru would allow her sunbirds to fly over the land for short periods of time, to bring sunshine and warmth. When she gathered the sunbirds to her, the darkness, fog and rain descended. First man and woman on earth lived in darkness and fog. The sun, the primal source of light, had to be captured so that people may have light to live by. Nosenga, son of the sky god, grew jealous of Dzivaguru’s power and caught the sunbirds in his magical trap, and so day broke. Dzivaguru was angry with Nosenga and cursed him, saying the sun was so powerful; it should only be freed for short times. Now, she said, the sun would shine every day and would dry up the land and drought would plague the people as punishment. And then, she disappeared forever.


The ancient Greeks believed that the god Helios pulled the sun across the sky every day in his fiery chariot drawn by four fire-breathing horses. The ancient Egyptians believed that the sun-god Ra travelled across the sky in a boat with the sun on his head. Ra was considered to be the most important god and the master of all life.  





Almost every ancient culture across the world had a sun god that the people worshipped. The ancient people recognised the life giving power and importance of the sun. Most of these ancient cultures realised that the sun was a ball of fire burning in the sky, but not many understood that the sun was the same as all the stars that shone in the night sky.











