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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.
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To be completed later.
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Question 3


Assessment Task
Bacteria and disease
Part One: Organisms that cause disease
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Use the text that describes bacterial diseases to complete the following table:

	Disease
	Method of transmission
	Symptoms or part of body affected

	
	
	













[28 marks]

Part Two: Antibiotics
1.
What is an antibiotic?








 [4]
2.
What is penicillin?








 [3]

3.
How do you get the antibiotic into your body?




 [3]
4.
Can antibiotics be taken to cure someone of HIV/AIDS?



 [6]

5.
What do we mean when we say that bacteria become resistant to antibiotics?













 [4]












[20 marks]

Part Three: Explain the graphs
Explain what each of the following graphs mean.













[12 marks]

Part Four: Design a poster
Design a poster which educates people about prevention of the spread of bacterial diseases.  Include valuable practical information.





[40 marks]
Rubric to assess poster

	Content:    /20



	Accuracy and interest level of information
	Factually correct and extremely interesting.
[10 marks]
	Generally correct and interesting.
[7 marks]
	Some errors, rather ordinary.
[5 marks]
	Many errors, boring.
[2 marks]

	Communication of ideas
	Very logically organised, meaningful flow of ideas.
[10 marks]
	Mostly well organised, can follow progression of ideas.
[7 marks]
	Fairly well organised, flow of ideas not always meaningful.
[5 marks]
	Very little meaningful organisation of ideas.
[2 marks]

	Presentation:     /15



	Title
	Attractive and meaningful.
[3 marks]
	Present, but only fairly attractive and meaningful.
[2 marks]
	Vague and unattractive.
[1 mark]
	None.
[0 marks]

	Overall appearance
	Very neat and attractively presented.
[7 marks]
	Neat and well presented.
[5 marks]
	Neat in places, not much thought given to presentation.
[3 marks]
	Untidy, little/no attention paid to presentation.
[1 mark]

	Use of colour, lettering, diagrams, etc
	Excellent.
[5 marks]
	Good.
[4 marks]
	Mediocre.
[2 marks]
	Poor.
[1 mark]

	Overall impression    /5



	Comment
	[5 marks]

	[4 marks]
	[3 marks]
	[2 marks]


Suggested Solutions
	Question number
	Possible marks
	Solution


	

	2
	20
	1. An antibiotic is a substance that is produced by a micro-organism ( that affects other micro-organisms. ( Antibiotics work either by killing the bacteria (directly or by preventing bacterial growth. (
2. One of the most well-known antibiotics( is penicillin. It is produced by a fungus from the genus Penicillium. ( It is a broad spectrum antibiotic because it kills many types of bacteria and is not specific to only one type. (
3. Antibiotics can be administered orally, ( intravenously ( in more serious cases, or topically as with eye drops or ointments. (
4. Antibiotics do not work against all infections. ( They only work against infections caused by bacteria, ( fungus ( and certain parasites. ( They don’t work for viruses. ( They cannot be used to cure HIV/
AIDS, ( although they can cure some secondary bacterial infections that happen as a result of having AIDS. (
5. Some bacteria have become resistant to specific antibiotics and are unaffected by the drugs. ( This happens when antibiotics are used too often or incorrectly. ( The DNA in the bacterium mutates and this causes the organism to change and no longer be affected by the antibiotic. ( There is a resistant strain of TB ( that is causing a lot of concern because it is resistant to a few different antibiotics and causes death 50% to 80% of the time. (


	3
	12
	Graph A:

If antibiotic levels are too high (, there is an increased risk of side 
effects. ( However, if the antibiotic levels are too low, (it won’t have effect on the bacteria (and there is a risk of resistance developing against the antibiotic. (
Graph B:

Some people will metabolise the antibiotic quickly ( and have lower than average antibiotic levels in the blood. ( Other people will metabolise the antibiotic slowly ( and have higher than average levels of the drug in the bloodstream. ( Different people absorb the antibiotics differently therefore the risk of resistance is higher for some people than others. (
Graph C:

If a dose of antibiotic is missed, ( there is an increased ( risk of the pathogen building up resistance to the drug. (


	4
	40
	Some ideas to judge content:

Good sanitation and hygiene are the best ways to minimise exposure to disease-causing organisms.  

By keeping your immune system healthy, you are also contributing to your own natural defence system. Vitamin C is very good for your immune system and many fruits and vegetables have it. 

Immunisations help to prevent diseases like tetanus, diphtheria, cholera, etc. When you travel you are sometimes required to get certain vaccinations before entering a country.  

Anti-bacterial disinfectants help to keep the kitchen and bathroom clean and antiseptics keep wounds free of bacteria.  

Contaminated water is a major source of disease transmission. Wash your hands after going to the bathroom and before meals. Sterilise water before using it if the water might contain bacteria. Use water purification tablets, or boil water before use if it is a problem.  

Keeping food in a fridge or freezer keeps it fresh for longer, because the low temperatures are not optimal for the growth of bacteria. 
Sexually transmitted diseases can be prevented by avoiding intimate contact.

See rubric in Appendix of Assessment Tools.



Appendix of Assessment Tools 
Rubric to assess poster

	Content:    /20



	Accuracy and interest level of information
	Factually correct and extremely interesting.

[10 marks]
	Generally correct and interesting.

[7 marks]
	Some errors, rather ordinary.

[5 marks]
	Many errors, boring.

[2 marks]

	Communication of ideas
	Very logically organised, meaningful flow of ideas.

[10 marks]
	Mostly well organised, can follow progression of ideas.

[7 marks]
	Fairly well organised, flow of ideas not always meaningful.

[5 marks]
	Very little meaningful organisation of ideas.

[2 marks]

	Presentation:     /15



	Title
	Attractive and meaningful.

[3 marks]
	Present, but only fairly attractive and meaningful.

[2 marks]
	Vague and unattractive.

[1 mark]
	None.

[0 marks]

	Overall appearance
	Very neat and attractively presented.

[7 marks]
	Neat and well presented.

[5 marks]
	Neat in places, not much thought given to presentation.

[3 marks]
	Untidy, little/no attention paid to presentation.

[1 mark]

	Use of colour, lettering, diagrams, etc
	Excellent.

[5 marks]
	Good.

[4 marks]
	Mediocre.

[2 marks]
	Poor.

[1 mark]

	Overall impression    /5



	Comment
	[5 marks]

	[4 marks]
	[3 marks]
	[2 marks]


Organisms that cause disease are pathogens. Many bacteria are pathogenic, and are responsible for some very serious diseases. Tuberculosis (TB) is a well known disease that is caused by a bacterium. The patient’s lungs are affected and it is characterised by a persistent cough. It is mainly contracted through the air and can cause the death of the patient if left untreated. Cholera is caused by ingesting the bacterium mainly through contaminated water.  The patient becomes dehydrated due to the loss of fluid through diarrhoea.


Bacterial meningitis affects the brain and other parts of the nervous system. Symptoms include a stiff neck and severe headaches. To diagnose this disease, the doctor does a test called a lumbar puncture. It involves extracting some spinal fluid from the lower part of the spine. If the fluid appears cloudy, meningitis is suspected. It is spread from person to person through coughing and sneezing.


Some bacterial diseases are spread through sexual contact – diseases like gonorrhoea and syphilis. Syphilis progresses in stages and by the third and final stage, the patient may have damage to internal organs, including the heart, may go blind and become insane.  


Gonorrhoea is characterized by a creamy or green discharge from the penis or vagina. It may cause sterility and could be passed on from a mother to her unborn child, causing serious eye infections in the baby.


In the 1930’s pneumonia was the number one cause of death in the USA. The bacterium infects the lungs and causes them to fill up with fluid, so the patient basically drowns in his own fluid.


If someone steps on a rusty nail or is bitten by an animal, they have to get a tetanus shot.  Toxins produced by the bacteria affect the nerve fibres and cause lock-jaw and muscle spasms.  Death is caused by interference with muscles required for breathing.








