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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: Plans a procedure to test predictions or hypotheses, with control of an interfering variable.
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.
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To be completed later.
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Questions 1 and 2


Assessment Task
Heating and cooling gases
You have to demonstrate the following:

a)  Hot air rises, and

b)  Hot air takes up more space than cool air.
You have the following apparatus:
Thermos flask of hot water               Empty plastic cold drink bottle                Balloon   

Thermos of ice cold water    
          Beakers  

Use the apparatus to assist you in completing the following:

Design an experiment to show (a) and (b) above. 
Structure your answer under these headings:

Hypothesis

Method (in point form with diagrams)

Observation and results

Conclusions

Your investigation and scientific report must indicate how you have made your test fair and considered variables.
This rubric will be used to assess both investigations and both reports:
[2 x 40 = 80 marks]

Rubric to assess scientific investigation and report
	Criteria
	Level 4
	Level 3
	Level 2
	Level 1

	Research question
	Well articulated, based on careful observation, excellent scope for investigation.

[5 marks]
	Well stated, based on observation, good scope for investigation.

[4 marks]
	Fairly well stated, observations made, will permit investigation.

[3 marks]
	Vaguely stated, not really based on observation, limited scope for investigation.

[2 marks]

	Hypothesis
	Well stated prediction, testable.

[3 marks]
	Prediction is stated, testable.

[2 marks]
	Vague statement, not really testable.

[1 mark]
	None.

[0 marks]

	Method:
	Fully listed.

[2 marks]
	Incomplete.

[1 mark]
	
	None.

[0 marks]

	Materials
	
	
	
	

	Method:
	Logical detailed description of methods, can be clearly followed, innovative, valid hypothesis testing.

[10 marks]
	Detailed description of methods, easy to follow, some evidence of innovation, largely valid hypothesis testing.

[8 marks]
	Basic description of methods, generally logical, not very innovative, does address hypothesis in tenuous way.

[5 marks]
	Vague description of methods, flaws in logic, no innovation, no real valid hypothesis testing.

[3 marks]

	Steps taken
	
	
	
	

	Method:
	Excellent steps taken to ensure fair test and reliability.

[6 marks]
	Good steps taken to ensure fair test and reliability.

[4 marks]
	Some steps taken to ensure fair test and reliability.

[2 marks]
	Not a fair test.

[0 marks]

	Fair test
	
	
	
	

	Results and discussion
	Results recorded in a meaningful manner and displayed in a way which communicated findings logically and clearly, results discussed intelligently showing understanding of the information.

[10 marks]
	Results accurately recorded, displayed appropriately, discussed in a basic way showing a good grasp of the information investigated.

[7 marks]
	Results adequately recorded, adequate display of results, discussion covered most of the results and showed a fair grasp of the information investigated.

[5 marks]
	Results not accurately or appropriately recorded or displayed, discussion inadequate with flaws in thinking and grasp of information.

[3 marks]

	Conclusions
	Well drawn from the research, sensible inferences made relate back to hypothesis.

[4 marks]
	Drawn fairly well from research, makes some reference to hypothesis.

[3 marks]
	Faulty reasoning in conclusion, no relation to hypothesis.

[2 marks]
	No conclusions offered.

[0 marks]


Suggested Solutions
	Question number
	Possible marks
	Solution

	1 and 2
	40 each = 80
	See rubric in Appendix of Assessment Tools. Use same rubric for both investigations and reports.



Appendix of Assessment Tools 
Rubric to assess scientific investigation and report
	Criteria
	Level 4
	Level 3
	Level 2
	Level 1

	Research question
	Well articulated, based on careful observation, excellent scope for investigation.

[5 marks]
	Well stated, based on observation, good scope for investigation.

[4 marks]
	Fairly well stated, observations made, will permit investigation.

[3 marks]
	Vaguely stated, not really based on observation, limited scope for investigation.

[2 marks]

	Hypothesis
	Well stated prediction, testable.

[3 marks]
	Prediction is stated, testable.

[2 marks]
	Vague statement, not really testable.

[1 mark]
	None.

[0 marks]

	Method:
	Fully listed.

[2 marks]
	Incomplete.

[1 mark]
	
	None.

[0 marks]

	Materials
	
	
	
	

	Method:
	Logical detailed description of methods, can be clearly followed, innovative, valid hypothesis testing.

[10 marks]
	Detailed description of methods, easy to follow, some evidence of innovation, largely valid hypothesis testing.

[8 marks]
	Basic description of methods, generally logical, not very innovative, does address hypothesis in tenuous way.

[5 marks]
	Vague description of methods, flaws in logic, no innovation, no real valid hypothesis testing.

[3 marks]

	Steps taken
	
	
	
	

	Method:
	Excellent steps taken to ensure fair test and reliability.

[6 marks]
	Good steps taken to ensure fair test and reliability.

[4 marks]
	Some steps taken to ensure fair test and reliability.

[2 marks]
	Not a fair test.

[0 marks]

	Fair test
	
	
	
	

	Results and discussion
	Results recorded in a meaningful manner and displayed in a way which communicated findings logically and clearly, results discussed intelligently showing understanding of the information.

[10 marks]
	Results accurately recorded, displayed appropriately, discussed in a basic way showing a good grasp of the information investigated.

[7 marks]
	Results adequately recorded, adequate display of results, discussion covered most of the results and showed a fair grasp of the information investigated.

[5 marks]
	Results not accurately or appropriately recorded or displayed, discussion inadequate with flaws in thinking and grasp of information.

[3 marks]

	Conclusions
	Well drawn from the research, sensible inferences made relate back to hypothesis.

[4 marks]
	Drawn fairly well from research, makes some reference to hypothesis.

[3 marks]
	Faulty reasoning in conclusion, no relation to hypothesis.

[2 marks]
	No conclusions offered.

[0 marks]








