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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 principles, processes and models.
2.2  Categorises information: Applies multiple classifications to familiar and unfamiliar objects, events, organisms and materials.
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.
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 Standards

We know this when the learner 

3.1  Understands science as a human endeavour: Recognises differences in explanations offered by the Natural Sciences Learning Area and other systems of explanation.
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
Indigenous vs. exotic
Part One: A debate 
Corn is indigenous to South America. So are tomatoes. Plants such as these are important crop plants in South Africa. However, they are exotic or alien plants. 
Why is Lantana considered a pest, but corn and tomatoes are cultivated? 
You are going to have a class debate to consider these issues. 
While the debate is taking place, you must list all the points made. At the end of the debate you will have a summary of the points made in the argument. You will be able to use these points as evidence in providing your own opinion as an answer to the posed question.











 [16 marks]
Rubric to assess participation in debate
	Criteria
	Level 4 [4]
	Level 3 [3]
	Level 2 [2]
	Level 1 [1]

	Learner co-operated during the debate and was well disciplined.
	Outstanding.
	Good.
	Satisfactory.
	Poor.

	Leaner contributed to the debate in a meaningful fashion.
	Outstanding.
	Good.
	Satisfactory.
	Poor.

	Learner summarised points made in the debate neatly and in a logical order.
	Outstanding.
	Good.
	Satisfactory.
	Poor.

	Learner was able to use the summarised notes in order to come to a personal opinion on the subject.
	Outstanding.
	Good.
	Satisfactory.
	Poor.


Part Two: Indigenous plants for medicinal purposes
Many South Africans use indigenous plants for medicinal purposes. Statistics vary, but it is estimated that about 3 000 plant species are used by around 200 000 traditional healers. With numbers like this, it is not surprising that a large trading business in medicinal plants has been established. 
Do people have a right to collect plants for medicines if their grandfathers did?

Why is careful management of resources needed when it comes to collecting plants for medicinal purposes?
Answer these questions in a paragraph.












   [8 marks]
Part Three: Research Devils Claw or the African Potato.
Write a short essay explaining why it is being over-exploited and why it is endangered. 











[30 marks]
Rubric to assess essay
	Criteria
	Level 4 [4]
	Level 3 [3]
	Level 2 [2]
	Level 1 [1]

	Title
	Apt, reflects content.
[2 marks]
	Fairly apt.
[1 mark]
	None.
[0 marks]
	–

	Introduction
	Explains intention, defines terms well.
[5 marks]
	Fair explanation of intention, an attempt made at definitions.
[3 marks]
	Does not introduce essay adequately.
[1 mark]
	None. 

[0 marks]

	Body
	Logically developed and linked paragraphs.
[5 marks]
	Fair attempt at logically developed paragraphs.
[3 marks]
	Poor paragraphing and logic.
[2 marks]
	No paragraphs, essay not logically organised.
[1 mark]

	Conclusion
	Links back to intention, ends argument.
[5 marks]
	Fair linking back to intro, fair ending to argument.
[3 marks]
	Poor linking back to intro, argument not ended well.
[1 mark]
	None.
[0 marks]

	Content 
	Content is valid and provides facts which are well used to answer the question.
[13 – 10 marks]
	Content is good and provides a reasonable number of facts which are used to answer the question.
[9 – 7 marks]
	Content is fair and provides a few facts which are used to answer the question.
[6 – 4 marks]
	Content is poor and does not provide a reasonable number of facts; question is not answered.
[3 – 1 marks]


Suggested Solutions
	Question number
	Possible marks
	Solution

	1
	16
	Organise classroom rules for a debate.  

Decide how the debate will be adjudicated.

Remember that for points to be considered valid, they must be backed up by factual evidence.

Develop logical thinking skills.

There are no correct answers here – the learners should be encouraged to consider both sides of the argument. They should see that economics and politics often determine the outcome of ethical arguments.
See rubric in Appendix of Assessment Tools.

	2
	8
	Very often, children or other gatherers ( are sent into the veld to collect the plants and are paid a fee for what they bring back to the trader. ( The trader will then sell the plants on to the healers. ( Unfortunately, the harvesting process is not a conservative one. ( Whole plants are pulled out of the ground, instead of just taking the part of the plant that is needed. ( Where roots or tubers are needed, some of the root/tuber should be left in the ground to continue growing. ( This means that the extensive and careless exploitation of these plants has led to serious depletion of wild populations. ( Many of these plants have become vulnerable, endangered or appear to have become extinct. Careful management of these resources is needed. (

	3
	30
	See rubric in Appendix of Assessment Tools.
Some facts to assist marking:

Devil’s Claw (Harpagophytum procumbens).
Found mainly in the Kalahari Desert and vicinity.

Secondary tubers (underground stems) grow off the primary tap root. These tubers look like sweet potatoes and they have active ingredients in them that have medicinal value.

Flowers are yellow, purple or pink and the fruit is woody with sharp claw-like thorny projections.

The active ingredients are used mainly in the treatment of arthritis and rheumatism (diseases of the joints). The medicine helps relieve pain in the muscles and affected joints.

It also has other uses: has sedative (calming) properties, assists digestion and stimulates the appetite, lowers cholesterol, and, when used externally in a cream preparation, is an anti-allergy ointment for skin rashes.

Preparations with extracts from the tubers of Devil’s Claw are available in pharmacies without prescription and are very popular – for this reason there is a growing demand for the plant.

It is estimated that in 2002, more than 2 million of these plants were harvested to meet the growing national and international demand.

The whole plant does not need to be harvested – this is a waste and has lead to the over-exploitation of this plant as a valuable resource. Only the secondary tubers need to be harvested. 

There was a need to educate the harvesters and a need for a programme to be established to conserve this plant.

It is a difficult plant to cultivate from seed. It takes about 4 years to mature and start producing secondary tubers.

Since 2003, permits are needed for large scale harvesting of the plant. The permit gives regulations on how harvesting may take place: only secondary tubers may be harvested; no harvesting during flowering and seeding months (November - February); primary roots must be replanted and holes filled properly; no harvesting in the same area for three years.

The African Potato (Hypoxis hemerocallidea) Zulu – “inkomfe”
An inappropriate name, since the below the ground portion of the plant does not resemble a potato (tuber) either in looks or texture. It is a corm (a swollen stem which develops at or below ground level in a vertical position.)

The extracts from this corm are said to: Stimulate the immune system (advertised as a boost to AIDS sufferers); slow down the growth of certain types of cancer; heal testicular tumours and urinary infections; alleviate arthritis; prevent colds and flues; treat dizziness and mental disorders; heal septic sores; alleviate headaches, and is an anti-worm medicine.

As is the case with Devil’s Claw, the popularity of this plant as a medicinal plant have caused it to become indiscriminately harvested and made it vulnerable.

However, there may be a way to preserve this plant while still gain the benefits from the effective chemicals. 

As early as 1974, a preparation going under the name of Harzol4, was sold in Germany for the treatment of prostrate cancer. This product was originally prepared in South Africa from African potato plants, but later on was manufactured synthetically.

Researchers at the Universities of Natal and Stellenbosch have subsequently analysed the various preparations containing African Potato extract. Not only have they isolated the active ingredients, but they found there was one substance that was inactive in the form in which it was present in the plant but became highly active after hydrolysis with the enzyme b-glucosidase. In other words, they found a way to improve on the original ingredients in the African Potato. 

A way of utilising the benefit from an indigenous, but threatened plant would be to synthetically produce the active ingredients. 

Maybe technology needs to take over! Use the knowledge that we have in the fields of chemistry and pharmacology to synthetically make the active ingredients.

Could this be an answer for threatened indigenous plants used for medical purposes?




Appendix of Assessment Tools 
Rubric to assess participation in debate
	Criteria
	Level 4 [4]
	Level 3 [3]
	Level 2 [2]
	Level 1 [1]

	Learner co-operated during the debate and was well disciplined.
	Outstanding.
	Good.
	Satisfactory.
	Poor.

	Leaner contributed to the debate in a meaningful fashion.
	Outstanding.
	Good.
	Satisfactory.
	Poor.

	Learner summarised points made in the debate neatly and in a logical order.
	Outstanding.
	Good.
	Satisfactory.
	Poor.

	Learner was able to use the summarised notes in order to come to a personal opinion on the subject.
	Outstanding.
	Good.
	Satisfactory.
	Poor.


Rubric to assess essay
	Criteria
	Level 4 [4]
	Level 3 [3]
	Level 2 [2]
	Level 1 [1]

	Title
	Apt, reflects content.
[2 marks]
	Fairly apt.
[1 mark]
	None.
[0 marks]
	–

	Introduction
	Explains intention, defines terms well.
[5 marks]
	Fair explanation of intention, an attempt made at definitions.
[3 marks]
	Does not introduce essay adequately.
[1 mark]
	None. 

[0 marks]

	Body
	Logically developed and linked paragraphs.
[5 marks]
	Fair attempt at logically developed paragraphs.
[3 marks]
	Poor paragraphing and logic.
[2 marks]
	No paragraphs, essay not logically organised.
[1 mark]

	Conclusion
	Links back to intention, ends argument.
[5 marks]
	Fair linking back to intro, fair ending to argument.
[3 marks]
	Poor linking back to intro, argument not ended well.
[1 mark]
	None.
[0 marks]

	Content 
	Content is valid and provides facts which are well used to answer the question.

[13 – 10 marks]
	Content is good and provides a reasonable number of facts which are used to answer the question.

[9 – 7 marks]
	Content is fair and provides a few facts which are used to answer the question.

[6 – 4 marks]
	Content is poor and does not provide a reasonable number of facts; question is not answered.

[3 – 1 marks]


Apart from the obvious damage to ecosystems caused by human pollution, humans damage the indigenous populations by introducing alien or exotic species.


	


The word ‘alien’ means foreign. When we talk about alien species, we mean species of organisms that do not naturally occur in a particular area. Alien species are also referred to as ‘introduced’, ‘invasive’ or ‘exotic’ species. Humans introduce species of plants or animals to an area and these new species threaten the endemic, or naturally occurring, species. Usually, the alien or introduced species out-competes the naturally occurring species. The alien species copes better in the environment. It has no natural predators; there are no natural species that feed on it and it is therefore not threatened by any other species. Its numbers are not controlled naturally, and so it out-competes the naturally occurring species. 





Plants such as Lantana have been introduced from South America. Lantana has become a pest species in our natural forests. The water hyacinth has blocked and disrupted many natural wetland and river ecosystems. Humans introduced animals such as cats and rabbits to certain ecosystems and because these animals breed quickly, without natural predators, they soon become pests. Humans have damaged many natural ecosystems by introducing alien species. 








