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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.
2.3  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 Space: 
Assessment

	Hyperlinks:

To be completed later.

	Number of questions for exemplar:

2

	Rating:

Easy questions:

Question 1

	Medium questions:



	Difficult questions:

Question 2


Assessment Task
Thinking scientifically to solve problems
Here is a problem to solve:

These are the ingredients of mayonnaise: 

Vinegar, lemon juice, salad oil, mustard, egg yolk and salt.

As there are two immiscible substances (substances which cannot mix together) in this mixture, an emulsifying agent would be needed to keep the mayonnaise stable, so that it does not separate out. 

1. 
Identify which two ingredients are immiscible. 
Now, here is your problem:

How would you find out which ingredient is the emulsifying agent?  

2. 
Make a detailed report, according to the correct scientific method, describing how you went 
about solving this problem, outlining each step you take.   

List the procedural steps you take. It does not matter if a step leads you to an incorrect 
answer, write it down, nevertheless. 

Show how each bit of information you acquire leads you to the next step in your 
investigation. Make every attempt to keep your investigation as scientific as possible.










[20 marks]
Suggested Solutions
In this assessment item, the scientific method is not provided for the learner. This is meant to be a summative task which requires the learners to know the steps taken in a scientific investigation and how to write up a scientific report according to the scientific method.

	Question number
	Possible marks
	Solution

	1, 2
	20
	This investigation simply posed a problem; the learner had to set up the prediction or hypothesis and then find a way of testing this hypothesis.  The learner had to try many options before coming to a conclusion. It was expected that they would have to repeat investigations and try a number of combinations of ingredients before finding the correct emulsifier.  Although they were working with simple everyday materials, they were doing science by a trial and error experimental procedure, with little guidance as to how to go about setting up the investigation.  Learners must test the hypothesis scientifically. If learners made an assumption as to which was the emulsifier and then ‘proved’ this, by simply adding everything together and shaking; this is not a scientific test.

The best way of doing this is to predict that ONE of the ingredients is the emulsifier - not the oil or the vinegar - as these were the two immiscible ingredients. Add the vinegar and oil to each other. Then add one ingredient at a time to see which is the emulsifier. Or have a sample of oil and vinegar in a number of glasses, and add one other ingredient to each glass and shake up. Either of these ways would show that the egg yolk is the emulsifier.
Award marks for the set-up of the scientific method under the headings Hypothesis [2], Aim [2], Materials/apparatus [2], Method [4], Results [2], Conclusions [2].

Award marks for logical thinking and for how the scientific investigation was arrived at, as described above. [6]


