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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: Contributes to systematic data collection, with regard to accuracy, reliability and the need to control a variable.
1.3  Evaluates data and communicates findings: Seeks patterns and trends in the data collected and generalises in terms of simple principles.
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.
2.4  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 

3.2  Understands sustainable use of the earth’s resources: Responds appropriately to knowledge about the use of resources and environmental impacts.
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Assessment Task
Surface tension
1. What is meant by the term ‘surface tension’?  In your answer, give an explanation in terms of the molecular structure of water.






[8]

You have the following apparatus before you:

Bowl of water                                   Needle                             Washing-up detergent
2.
Describe what would happen if you put the needle carefully onto the surface of the water.













[10]
3.
Assume that the needle is floating on the water. You add a few drops of detergent to the 
water. What happens to the needle, and why?




[4]
4.
Of what significance is this for organisms such as the water strider beetle, which uses 
surface tension to “skate” across the surface of ponds?



[8]
5.
Your teacher will come around the class, noting how you are able to use the apparatus to 
actually demonstrate surface tension.  





[10]
Rubric to assess demonstration










	Criteria
	Level 4 [10 – 8]
	Level 3 [7 – 6]
	Level 2 [5 – 3]
	Level 1 [3 – 1]

	Performance and discussion
	Learner interacts with apparatus with confidence and is able to demonstrate the concept of surface tension completely.  Learner is able to talk about the concept accurately.
	Learner interacts with apparatus well and is mostly able to demonstrate the concept of surface tension.  Learner is able to talk about the concept in general terms.
	Learner interacts clumsily with apparatus and is able to demonstrate the concept of surface tension in a limited way.  Learner is able to talk about the concept in a limited fashion.
	Learner cannot interact with apparatus and is unable to demonstrate the concept of surface tension. Learner is unable to talk about the concept.












[Total: 40 marks]
Suggested Solutions
	Question number
	Possible marks
	Solution

	1
	8
	Surface tension is the phenomenon observed at a liquid-gas 
interface. (( It is caused by the forces of cohesion (( between the molecules of the liquid on its surface. (( These molecules cohere (“stick”) to each other. ((


	2
	10
	Placing the needle carefully, sideways, (( onto the surface will enable the needle to float. (( If the needle is put tip first onto the surface, (( it will sink. (( The surface tension caused by the cohesive forces of the water molecules are strong enough to support the needle and allow it to float. ((


	3
	4
	The needle will sink. (( This is because the detergent contains substances which reduce the surface tension (( of water.  


	4
	8
	Industries often pump waste matter into natural bodies of water. (( Some of this waste could contain detergent matter. (( If it does, the detergents will reduce the surface tension of the natural bodies of water and insects such as the water strider will not be able to use the water, (( as they will sink. ((


	5
	10
	See rubric in Appendix of Assessment Tools.



Appendix of Assessment Tools
Rubric to assess demonstration










	Criteria
	Level 4 [10 – 8]
	Level 3 [7 – 6]
	Level 2 [5 – 3]
	Level 1 [3 – 1]

	Performance and discussion
	Learner interacts with apparatus with confidence and is able to demonstrate the concept of surface tension completely.  Learner is able to talk about the concept accurately.
	Learner interacts with apparatus well and is mostly able to demonstrate the concept of surface tension.  Learner is able to talk about the concept in general terms.
	Learner interacts clumsily with apparatus and is able to demonstrate the concept of surface tension in a limited way.  Learner is able to talk about the concept in a limited fashion.
	Learner cannot interact with apparatus and is unable to demonstrate the concept of surface tension.  Learner is unable to talk about the concept.








