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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.
2.2  Categorises information: Applies classification systems to familiar and unfamiliar objects, events, organisms and materials.
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 1
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Assessment Task
Characteristics of living things
Part One: What do you know about living things?

Read the following resource and answer the questions that follow.

After you have read Resource 1, discuss these questions with your partner:

· What will you look for?  

· How will you recognise something as living?  

Now that you and your partner have discussed these questions, answer the following question in your workbook.

· What are the characteristics of something which is considered living?  

Write down each characteristic as well as a short explanation of the characteristic. You should also supply an example to show what you mean.












[24 marks]

Your teacher will check your list of characteristics with you before you continue.

How well are you doing?

The level indicator below will show you what you need to achieve in order to attain each level.

	Level 4
	Level 3
	Level 2
	Level 1

	Learner able to state all eight of the characteristics.

Learner can explain what is meant by each characteristic and can supply examples to substantiate explanation from plant and animal kingdom.

Answer is well organised.
	Learner able to state most of the characteristics.

Learner can explain what is meant by each characteristic and can supply an example to substantiate explanation.

Answer is fairly well organised.
	Learner able to state some of the characteristics.

Learner vaguely explains what is meant by each characteristic.

Answer is not very well organised.
	Learner not able to list the characteristics.

Learner not able to explain what is meant by each characteristic.

Answer is not organised.


Part Two: Can you tell the difference between living, non-living and dead?

a.
Here is a description of some items. 


Draw up a table in your workbook.  


Your table should have three column headings: Living; Non-living and Dead. 


Use what you have learned in order to place the things in their correct columns.

rose tree  

a rose in a vase 

fire

water

elephant

mushroom

tadpole

volcano

wooden chair 

rock

green algae on surface of pond

ice cream










 

[16 marks]

b. 
Challenge question!


Is dead the same as non-living?  


Write your answer in a paragraph that clearly explains your answer.  


Use examples to help you with your explanation.












[5 marks]

Your teacher or a peer will assess your table and paragraph.

Rubric to assess paragraph

	4 marks
	3 marks
	2 marks
	1 mark

	Paragraph well written; logical ordering of ideas.

Distinction between the three concepts is clearly made.

Excellent use of example to substantiate.
	Sentences organised into a good paragraph.

Distinction made between the three concepts.

Good use of example to substantiate.
	Paragraph skills are fair; some grammar errors.

Some distinction between the concepts has been made.

Fair use of example.
	Many errors of expression; meaning not clear.

No distinction between concepts.

No, or incorrect examples.


How well are you doing?

The level indicator below will show you what you need to achieve in order to attain each level.

	Level 4 
	Level 3 
	Level 2
	Level 1

	Learner able to construct a good table.

Learner able to apply knowledge to new examples which are challenging.

Learner able to write a well constructed paragraph.

Learner able to clearly distinguish between concepts and use example to substantiate claims.
	Learner able to construct a fair table.

Learner tries to apply knowledge to new examples which are challenging.

Learner able to write a paragraph.

Learner able to distinguish between concepts and use example to substantiate claims.
	Learner needs some assistance to construct a table.

Learner battles to apply knowledge to new examples which are challenging.

Learner needs some assistance to write a paragraph.

Learner not very capable at distinguishing between concepts.
	Learner needs assistance to construct a table.

Learner cannot apply knowledge to new examples which are challenging.

Learner needs assistance to write a paragraph.

Learner not able to distinguish between concepts.


Part Three: Showing others what you understand by characteristics of living organisms

Find or draw pictures which represent the characteristics of living things.  

Make a poster which conveys the meaning “I’m Alive!” 

Look at the rubric below to see how your poster will be assessed:

	CATEGORY 
	5 marks 
	4 marks 
	3 marks 
	2 marks

	Required elements 
	The poster includes all eight of the characteristics of life. 
	Six out of eight of the characteristics of life are shown.
	Four out of eight of the characteristics of life are shown.
	Fewer than four out of eight of the characteristics of life are shown.

	Labels 
	All items of importance on the poster are clearly labelled with labels that can be read from at least 1 m away. 
	Almost all items of importance on the poster are clearly labelled with labels that can be read from at least 1 m away. 
	Many items of importance on the poster are clearly labelled with labels that can be read from at least 1 m away. 
	Labels are too small to view OR no important items were labelled. 

	Pictures – relevance 
	All pictures are related to the topic and make it easier to understand. 
	Most pictures are related to the topic and most make it easier to understand. 
	Some pictures relate to the topic. 
	Pictures do not relate to the topic.

	Attractiveness 
	The poster is exceptionally attractive in terms of design, layout, and neatness. 
	The poster is attractive in terms of design, layout and neatness. 
	The poster is fairly attractive, though it may be a bit messy. 
	The poster is distractingly messy or very poorly designed. It is not attractive. 













[20 marks]

Part Four: How much do you know?

Read through each description below and state which characteristics of life are illustrated by the statement/s. Look at the example and then continue on your own.

Example: A cat chases a mouse, which runs away. The cat then catches the mouse and eats it.

Characteristics of life: sensitivity (cat smelled/saw mouse; mouse smelled/saw cat); movement (cat chased mouse, mouse ran away); nutrition (cat ate mouse).

1.
A flower is visited by a bee and receives pollen from another flower. Later, the flower shrivels and a fruit grows in its place. 

2.
The bacteria in your mouth grow on the sugar left on your teeth after your last meal. You brush your teeth and use an antibacterial mouthwash.

3.
A rose is flowering on a green-leaved rose tree in the garden. You cut the rose and place it in a vase of water.












[10 marks]

Write a few sentences of your own to test your friend!

If you had to mark your friend, what would the answers be?












[10 marks]

How well are you doing?

The level indicator below will show you what you need to achieve in order to attain each level.

	Level 4
	Level 3 
	Level 2
	Level 1

	Learners are able to analyse the statements and recognise many of the characteristics of life.

They are able to work independently, accurately and quickly.

They do not need to refer to notes previously made as they can recall the information readily.

Learners are able to generate sensible example sentences for a peer.
	Learners are able to analyse the statements and recognise most of the characteristics of life.

They are able to work independently.

They would prefer to refer to notes previously made.

Learners are able to generate good example sentences for a peer.
	Learners are able to analyse the statements and recognise at least one of the characteristics of life.

They require some assistance from you.

They would prefer to refer to notes previously made.

Learners are able to generate simple example sentences for a peer.
	Learners are unable to analyse the statements and cannot recognise the characteristics of life.

They require much assistance from you.

They would prefer to refer to notes previously made.

Learners are unable to generate simple example sentences for a peer.


Suggested Solutions
	Question number
	Possible marks
	Solution

	Part 1
	1 mark for each characteristic

2 marks for each explanation

= 24
	The characteristics of life are:

Movement: It is easy to recognise that animals move. But plants also move. Their flowers open and close and they can move their leaves to face the sunlight. Even tiny microscopic organisms move about, propelled by little hair-like structures. All living organisms move.

Reproduction: Living organisms must reproduce and make more of themselves, otherwise their species will die out. Animals have many different ways of reproducing. Some animals give birth to live young, while others produce eggs which hatch out young. Some organisms reproduce asexually by budding parts of their own body off or by dividing in half.

Sensitivity: Living organisms are sensitive to their environment. Animals need to be able to react to their environment to find food, mates and shelter. They rely on senses such as vision, smell and hearing. Plants are also sensitive to their environment. Their stems and leaves grow towards the light, while their roots grow towards water. 

Cells: All living organisms have bodies made up of cells. Some microscopic organisms have only one cell, but the organisms we are familiar with consist of millions of cells all working together. 

Respiration: All organisms need energy. They must convert their food into a form of energy that their cells can use, and to do this, they need oxygen. This process of breaking down the food in the presence of oxygen, inside a cell, is called respiration. 

Excretion: All organisms produce waste products during respiration.  They must excrete these wastes or remove them from their bodies. If these harmful substances are allowed to build up, they will poison the body of the organism. 

Nutrition: All organisms require food for energy. Some organisms, such as plants, make their own food by the process of photosynthesis. Animals cannot make their own food and they have to find food to eat.

Growth: All organism use the energy obtained from their food to grow bigger. They add more cells to their bodies. Once they have reached their mature age, they stop growing bigger, but they still add new cells as old ones die.

Level 4

Level 3

Level 2

Level 1

Learner able to state all eight of the characteristics.

Learner can explain what is meant by each characteristic and can supply examples to substantiate explanation from plant and animal kingdom.

Answer is well organised.

Learner able to state most of the characteristics.

Learner can explain what is meant by each characteristic and can supply an example to substantiate explanation.

Answer is fairly well organised.

Learner able to state some of the characteristics.

Learner vaguely explains what is meant by each characteristic.

Answer is not very well organised.

Learner not able to list the characteristics.

Learner not able to explain what is meant by each characteristic.

Answer is not organised.



	Part 2a
	1 mark per item in the correct column = 12

1 mark for each column heading = 3

1 mark for overall layout of table; neatness; drawn with a ruler etc. = 1

Total = 16 marks
	Living

Non-Living

Dead

rose tree

elephant

mushroom

tadpole

green algae on surface of pond

fire

water

volcano

rock

ice cream

rose in vase

wooden chair

Level 4 

Level 3 

Level 2

Level 1

Learner able to construct a good table.

Learner able to apply knowledge to new examples which are challenging.

Learner able to write a well constructed paragraph.

Learner able to clearly distinguish between concepts and use example to substantiate claims.

Learner able to construct a fair table.

Learner tries to apply knowledge to new examples which are challenging.

Learner able to write a paragraph.

Learner able to distinguish between concepts and use example to substantiate claims.

Learner needs some assistance to construct a table.

Learner battles to apply knowledge to new examples which are challenging.

Learner needs some assistance to write a paragraph.

Learner not very capable at distinguishing between concepts.

Learner needs assistance to construct a table.

Learner cannot apply knowledge to new examples which are challenging.

Learner needs assistance to write a paragraph.

Learner not able to distinguish between concepts.



	Part 2b
	See Rubric A in appendix below.


	This may seem a very strange question and learners may struggle with their explanation. It helps to use an example to explain the difference between the concepts:

What is the difference between a rock and a bird? 

We know that the bird has all eight characteristics of life. The rock has none of these characteristics, so we say that the rock is non-living, while the bird is living. But what if the bird died? Both the bird and the rock now have none of the characteristics of life. But we call the bird dead, not non-living. For something to be dead, it means that it once was living. The rock is not dead, because it never was alive to begin with. The bird is dead because it once was alive.

	Part 3
	See Rubric B in appendix below.
	Use the rubric to mark the poster.

Be sure that learners do not merely stick random pictures of living organisms on the poster. The pictures must convey the characteristics of life. Therefore, a picture of a dog standing looking at the camera is not sufficient. A picture of a dog eating from a bowl is demonstrating ‘nutrition’.  

	Part 4
	1 mark per correct analysis of a characteristic of life – to a maximum of 10 marks

2-3 marks for a well constructed test sentence which has more than one characteristic of life present; 1 mark for the “memo” which is correct

– to a maximum of 10 marks

Total = 20 marks
	Use a memo to mark this activity. However, be flexible if learner has interpreted a statement differently.

Suggested memo:

1.  A flower is visited by a bee and receives pollen from another flower. Later, the flower shrivels and a fruit grows in its place. 

Characteristics of life: movement (bee flies); sensitivity (bee was attracted to flower); nutrition (bee used nectar and pollen for food); reproduction (pollen transferred); growth (fruit grew)

2.  The bacteria in your mouth grow on the sugar left on your teeth after your last meal. You brush your teeth and use an antibacterial mouthwash.

Characteristics of life: reproduction (bacteria numbers increase); nutrition (bacteria feed off sugar in mouth, person ate meal); sensitivity ( bacteria react to mouthwash and die)

3.  A rose is flowering on a green-leaved rose tree in the garden. You cut the rose and place it in a vase of water.

Characteristics of life: reproduction (rose flower is reproductive organ); growth (rose flower growing on bush); nutrition (photosynthesis by green leaves)

Analyse learner’s sentences to see if they contain a number of characteristics of life sensibly stated.

Level 4

Level 3 

Level 2

Level 1

Learners are able to analyse the statements and recognise many of the characteristics of life.

They are able to work independently, accurately and quickly.

They do not need to refer to notes previously made as they can recall the information readily.

Learners are able to generate sensible example sentences for a peer.

Learners are able to analyse the statements and recognise most of the characteristics of life.

They are able to work independently.

They would prefer to refer to notes previously made.

Learners are able to generate good example sentences for a peer.

Learners are able to analyse the statements and recognise at least one of the characteristics of life.

They require some assistance from you.

They would prefer to refer to notes previously made.

Learners are able to generate simple example sentences for a peer.

Learners are unable to analyse the statements and cannot recognise the characteristics of life.

They require much assistance from you.

They would prefer to refer to notes previously made.

Learners are unable to generate simple example sentences for a peer.




Appendix of Assessment Tools 

Rubric to assess paragraph

	4 marks
	3 marks
	2 marks
	1 mark

	Paragraph well written; logical ordering of ideas.

Distinction between the three concepts is clearly made.

Excellent use of example to substantiate.
	Sentences organised into a good paragraph.

Distinction made between the three concepts.

Good use of example to substantiate.
	Paragraph skills are fair; some grammar errors.

Some distinction between the concepts has been made.

Fair use of example.
	Many errors of expression; meaning not clear.

No distinction between concepts.

No, or incorrect examples.


Rubric to assess poster

	Category
	5 marks 
	4 marks 
	3 marks 
	2 marks

	Required elements 
	The poster includes all eight of the characteristics of life. 
	Six out of eight of the characteristics of life are shown.
	Four out of eight of the characteristics of life are shown.
	Fewer than four out of eight of the characteristics of life are shown.

	Labels 
	All items of importance on the poster are clearly labelled with labels that can be read from at least 1m away. 
	Almost all items of importance on the poster are clearly labelled with labels that can be read from at least 1m away. 
	Many items of importance on the poster are clearly labelled with labels that can be read from at least 1m away. 
	Labels are too small to view OR no important items were labelled. 

	Pictures – relevance 
	All pictures are related to the topic and make it easier to understand. 
	Most pictures are related to the topic and most make it easier to understand. 
	Some pictures relate to the topic. 
	Pictures do not relate to the topic.

	Attractive-ness 
	The poster is exceptionally attractive in terms of design, layout, and neatness. 
	The poster is attractive in terms of design, layout and neatness. 
	The poster is fairly attractive, though it may be a bit messy. 
	The poster is distractingly messy or very poorly designed. It is not attractive. 


RESOURCE 1:





On the morning of 20 July 1976, the Viking I Lander slowly drifted, with parachutes open, down to the dusty, red surface of Mars. The Lander began the very first exploration of the surface of the planet Mars. One of the things Viking I was looking for was signs of life. Viking II landed on Mars in September 1976, Pathfinder landed on 4 July 1997 and Surveyor 98 landed on 3 December 1999. As the years passed, despite these space craft becoming more and more sophisticated and technologically advanced, they were unable to find any signs of life.





Imagine that YOU are one of the biologists working at NASA for the Mars Exploration Programme. The exploratory space craft brings back many different samples of matter �from Mars. It is your job to analyse the substances found on Mars for signs of life.

















