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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

1.1  Plans investigations: Identifies factors to be considered in investigations and plans ways to collect data on them, across a range of values.
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.
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Question 2


Assessment Task
Colour and light
Part One: Experiment with colours
You will need:
2 torches

Coloured cellophane (red, blue, green) 
Artists’ paints (water-colours or acrylics will be fine) in red, yellow, green and blue

Paintbrush
Masking tape

White paper/cardboard – a few A4 sheets

4 saucers

What to do:
1. Tape the piece of red cellophane over the end of one torch, and green cellophane over the other.

2.  Mix up some of each colour paint in a saucer for each colour.

3.  Find some place where it is darker (a darkened room, or wait until it is evening) and shine the two torches on the white paper. 

4.  What shade do you see where the red and green overlap?



[2]
5.  Paint some red onto a piece of paper, then immediately paint onto an area of red with the green paint.

6.  What shade do you see where the red and green mix?




[2]
7. Now paint some yellow and blue together on a piece of paper.

8.  What shade do you see where the blue and yellow mix?




[2]
9.  Continue to experiment with the different cellophane and paint combinations. Draw up a table with your results. Explain the trend you observe.





[20]
10.  What is happening to the paint and the light to produce the different results? Hypothesise an answer.










[10]

Your teacher will award a maximum of 4 marks for the way on which you conducted the practical work.











[4]












[40 marks]







Part Two: A letter from an expert
You are an expert on colour! You are well-known for your special coloured lighting effects at rock concerts as well as for your bright murals you paint on city walls.
A dynamic new reggae band from South Africa, The Tin Drum, is planning a Grand World Tour. They ask you to advise them for some of their special effects. This is an extract from the letter they sent you with their request:

Write a letter back to The Tin Drum, explaining how they can achieve their effects using lighting. 
In order for you to demonstrate the effects, you have to construct a model (a cardboard box painted black inside, little coloured men and cellophane over the torches).











[20 marks]

Rubric to assess model and letter
	Criteria
	Level 4 
	Level 3 
	Level 2 
	Level 1 

	Model construction
	Model is well constructed and is able to demonstrate the principle perfectly.

[8 – 7 marks]
	Model is well constructed and is largely able to demonstrate the principle.

[6 – 5 marks]
	Model is fairly well constructed but is limited in being able to demonstrate the principle.

[4 – 3 marks]
	Model is poorly constructed and is unable to demonstrate the principle.

[2 – 1 marks]

	Letter structure
	Letter has excellent format and structure, grammar and spelling.

[4 marks]
	Letter has good format and structure, grammar and spelling.

[3 marks]
	Letter has fair format and structure, grammar and spelling.

[2 marks]
	Letter has poor format and structure, grammar and spelling.

[1 mark]

	Content of letter
	Learner is able to describe precisely how to achieve the desired effects with lighting.

[8 – 7 marks]
	Learner is able to describe mostly how to achieve the desired effects with lighting.

[6 – 5 marks]
	Learner is unable to describe how to achieve all the desired effects with lighting, description is faulty in places.

[4 – 3 marks]
	Learner is unable to describe how to achieve the desired effects with lighting, description is faulty.

[2 – 1 marks]


Suggested Solutions
	Question number
	Possible marks
	Solution

	
	40
	4.  yellow((                                                 [2]
6.  a muddy colour - certainly not yellow(( [2]
8.  green((                                                  [2]
9.  

Combination(
Result(
Mixing Paints(
Red + Blue(
Purple(
Red + Yellow(
Orange(
Blue + Yellow(
Green(
Mixing Light(
Green + Red(
Yellow(
Blue + Green(
Cyan (light blue)(
Blue + Red (
Magenta(
The more shades of paint you mix together, the closer you get to 
black. ((
The more lights you shine (if you could obtain three torches and use red, green and blue together) the closer you get to white.((                     [20]
10.  Each paint absorbs all the shades of the spectrum (( except the one it reflects. (( For example, the red paint reflected red, but absorbed all the rest. (( Each time you add another colour shade of paint, you get closer to black - which does not reflect any light at all. (( Each time you add one light to another light you get closer to white. ((                    [10]


	2
	20
	If you build a model out of a cardboard box – to act as the stage – painted black inside, you will see the following:

When you shine green or blue light on the red figure, it disappears. This is because there is no red in the primary blue and green. Therefore, the red pigment in the coloured model cannot reflect back red – there is no red to reflect back. Therefore, we do not see it. 
When you shine blue or red onto the green figure, it disappears. This is because there is no green in the primary blue and red. Therefore, the green pigment in the coloured model cannot reflect back green – there is no green to reflect back. Therefore, we do not see it.  

Yellow is not an additive primary – it is a secondary colour. Yellow is made by combining green and red. If you shine either of these two colours on yellow, some yellow will be reflected back. Therefore you have to shine blue on the yellow man to make him disappear.

You will notice that in each of the above instances, you can shine blue light to make any of the colours red, green and yellow disappear. 

You would then tell The Tin Drum that they must shine blue light on each figure that they need to hide.
See rubric in Appendix of Assessment Tools.



Extra note on additive and subtractive mixing:

If light is being added to light, the colours red, green and blue are called the additive primary colours. Lights need not be mixed in equal amounts. For example, if a bright red light is added to a dull green light, the mixture will be orange, not yellow. If two additive primaries are mixed (e.g. red and green), the result, yellow, is called the additive secondary. The unused primary, in this example, blue, is called the complementary colour. Adding the complementary to the secondary gives white (try it with your torches!).

The result of mixing paints is not the same as when you mix lights. The paints absorb all colours except the one they reflect. Red, blue and yellow are called the subtractive primary colours. Purple (blue and red), orange (red and yellow) and green (blue and yellow) are called the subtractive secondary colours. The unused primary in each mix is called the complementary.  
Appendix of Assessment Tools 
Rubric to assess model and letter

	Criteria
	Level 4 
	Level 3 
	Level 2 
	Level 1 

	Model construction
	Model is well constructed and is able to demonstrate the principle perfectly.

[8 – 7 marks]
	Model is well constructed and is largely able to demonstrate the principle.

[6 – 5 marks]
	Model is fairly well constructed but is limited in being able to demonstrate the principle.

[4 – 3 marks]
	Model is poorly constructed and is unable to demonstrate the principle.

[2 – 1 marks]

	Letter structure
	Letter has excellent format and structure, grammar and spelling.

[4 marks]
	Letter has good format and structure, grammar and spelling.

[3 marks]
	Letter has fair format and structure, grammar and spelling.

[2 marks]
	Letter has poor format and structure, grammar and spelling.

[1 mark]

	Content of letter
	Learner is able to describe precisely how to achieve the desired effects with lighting.

[8 – 7 marks
	Learner is able to describe mostly how to achieve the desired effects with lighting.

[6 – 5 marks]
	Learner is unable to describe how to achieve all the desired effects with lighting, description is faulty in places.

[4 – 3 marks]
	Learner is unable to describe how to achieve the desired effects with lighting, description is faulty.

[2 – 1 marks]


..... The back of the stage, and the side walls of the stage will all be painted black. There are three members of The Tin Drum, and each member will be dressed in a different reggae colour.  Man Red will be dressed totally in red, Man Green will be dressed totally in green and Man Yellow will be dressed totally in yellow.  





We want to begin our concert with the stage dark. We then want to have Man Red visible, but then he must become invisible and Man Green must be visible. Man Green must then disappear and Man Yellow must be visible. Then Man Yellow must disappear and suddenly, all three must be visible. We want to repeat this special effect a number of times throughout the concert. We do not know how to use the lighting to achieve this effect. Please help us....








