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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 Standard
We know this when the learner 

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 Standard
We know this when the learner 

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.
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Assessment Task
Growing bacteria
Sugar is broken down into lactic acid by a type of bacterium called Lactobacillus.  
Scientists often use a gelatine based substance called agar on which to grow bacteria. John wants to prepare a pure sample of Lactobacillus, but he only has a mixed culture medium (a culture medium is like a “soup” made up of the organism/s you wish to grow in a liquid food solution) of four different bacteria. John prepares some agar and adds some sugar and some calcium carbonate to the agar solution. (Note: calcium carbonate is a cloudy substance which reacts with acid to form a colourless solution. The agar which had the calcium carbonate in it was cloudy in appearance.) Then he allows the agar to set. He spreads some of his culture medium on the agar and leaves it for three days. At the end of three days, the agar plate looks like this:
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John labels the bacterial colonies A, B, C, D, E, F and G.

1.
Identify Lactobacillus and gives reasons for your answer.


[8 marks]
John performs a further investigation with Lactobacillus. He wants to find out if sour milk contains more Lactobacillus than fresh milk. 

2.
Read through his experimental procedure very carefully:

1. John collected the following apparatus: Sterile Petri dishes containing sterile nutrient agar, a sample of sour milk, a sample of fresh milk, a Bunsen burner and a wire loop.

2. He held the wire loop in the flame of the Bunsen burner until it was red hot, and then waved it briefly in the air to cool it. He did this to sterilise the wire loop.

3. He collected a small drop of sour milk on the loop.  

4. He spread the sour milk over the nutrient agar in one of the plates.

5. He then used the wire loop to take a sample of fresh milk which he spread in the same way onto the second plate of agar.

6. He sealed the dishes with sticky tape and put them in a warm incubator.

Spot three errors which John made in his experimental procedure. Complete the table below:

	Error in procedure
	Correct procedure
	Reason for following correct procedure

	
	
	

	
	
	

	
	
	













[18 marks]
Suggested Solutions
	Question number
	Possible marks
	Solution

	1
	8
	The Lactobacillus colonies are D (( and E. (( They can be identified as such due to the colourless agar (( around each of the two colonies. The Lactobacillus are digesting the sugar in the agar and converting it into lactic acid. ( Acids react with calcium carbonate to produce a colourless solution. (

	2
	18
	Error in procedure
Correct procedure
Reason for following correct procedure
No calcium carbonate in agar. ((
Add calcium carbonate to agar. ((
In order to tell Lactobacillus colonies from other bacteria which may be present in the samples. ((
Did not re-sterilise wire loop after step 4. ((
Sterilise wire loop before using each sample. ((
Contamination from sour milk sample across to fresh milk sample, bacteria from sour milk were still present on wire loop when it was used for the fresh milk sample. ((
Did not label which dish had which sample in it. ((
Label dishes. ((
John will not know which sample produces the most growth as the samples were not labelled. ((









