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Knightswood Secondary School
I can:Success Criteria

1. Define the term biodiversity.
2. Explain why biodiversity is important in the world. 
3. State that the distribution of organisms within different habitats is influenced by the climate in areas of the world. 
4. Explain what the term Abiotic Factor means.
5. Name some abiotic factor examples.
6. Collect and analyse some information on light intensity and temperature in sampling areas.
7. Explain how living things can be sorted into groups and why this is important.
8. Explain why grouping living things is important.
9. Use branched keys to identify living things.
10.  Test a green plant for starch.
11.  State that plants store starch in their leaves for energy.
12.  Understand that glucose is the simple sugar that the plant makes first and then turns it into starch.
13.  Set up an experiment and test plants for starch.
14. State that green plants use carbon dioxide to make their own food which is stored as starch.
15.  State that green plants need chlorophyll in order to photosynthesise.
16.  Know that plants help to sustain life by providing oxygen, food, habitat, raw materials and medicines.
17. Explain why there is a need in the world to produce as much plant crops as we possibly can.
18.  Describe the effects of fertilisers on plant growth.
19.  Investigate an experiment to look at the effect of fertilisers and how exactly they affect plant growth.
20.  Give examples of plant protection using chemicals.
21.  Explain the meaning of the term pesticide.
22.  State alternatives to chemical use for controlling pests.
23. Research the impact that pesticides have on the environment and the world food production.
In the Science Department we will check your progress in a number of ways:
1.   Weekly Homework
2.   End of Unit Class Tests
3.   Demonstrating your learning to your teacher under the 
         following headings:
·   Say 
·   Make
·   Write
·   Do
1. You could record yourself talking about something you have learned in your topic and let your teacher hear it.   
2. You could give a presentation to your class.
3. You could discuss your topic with a small group of friends.
4. You could tell a parent or guardian or someone else at home about your learning.

[image: ]
1. You could make a poster.  
2. You could make a model.
3. You could make a presentation.
4. You could make your own revision worksheet.

[image: ]
1. You could answer some questions about your topic.
2. You could write a story about your topic.
3. You could complete a worksheet about your topic.
4. You could write a paragraph about your topic.

[image: ]
1. You could carry out an experiment.
2. You could carry out an investigation.
3. You could teach someone else in the class what you have learned.
4. You could do an online quiz or a checktest to check your learning.

[image: ]
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What is Biodiversity?						Lesson 1
Learning Intention: Understanding
Context: the meaning of Biodiversity and the distribution of living things



Introduction to Biodiversity
Living things exist everywhere on planet Earth. O____________is the scientific name for a living thing.
B_______________ is all the varieties of plants and animals that exist in the world.
[image: ]THINK!
How many species of living thing can you  think of?
Here is one to get you started.   
1.      Horse                         6.
2.                                        7.
3.                                        8.
4.                                        9.
5.                                       10.

Why is Biodiversity Important?
All life on Earth depends on biodiversity. The Earth relies on wide biodiversity to contribute to its economy and its needs.
For example, around 80% of the world’s m___________ are obtained from plants. e.g. Foxgloves are used to produce medicine that helps people with forms of heart disease.

How climate affects Biodiversity
Not all areas of planet Earth receive the same amount of sunlight. This causes differences in t___________.
R________ also plays a big role in determining the climate and the varieties of animals and plants that can survive in various parts of the world.

[image: ]Activity 1:  (slide 11)
Complete the sentences.
1. Plants provide f______ for animals.
2. Green plants pass o______ into the air when they photosynthesise.
3. Trees provide materials for  b_________    (e.g. houses, bridges) and m__k___ things  (e.g. paper, cloth).
4. Humans can obtain m__d_____e   from plants.
5. Bacteria br____k d____n rotting organic w_____te
Word bank
medicine		waste		oxygen
break down		food		building		making

Complete:
R__________    and   T____________ play a big role in what different species of animals and plants live in all the parts of the world.

Activity 2:  (slide 16)
[image: ]

1 = 
2 =
3 =
4 =
5 =





Abiotic Factors					       		Lesson 2
Learning Intention: Understanding
Context: examples of abiotic factors that can affect the distribution of living things



Abiotic Factors are non-living factors like temperature and moisture which affect the distribution of living things on earth.
Examples of Abiotic Factors are:
· Temperature
· Light Intensity
· Moisture
[image: http://www.rapidonline.com/catalogueimages/Module/M066675P01WL.jpg]We measure Temperature using a thermometer
The thermometer is pushed gently into the soil and left to settle, before a reading is taken.





We measure Light Intensity using a light meterHold the sensor to the light source.  Make sure you don’t cast a shadow on the meter or you will get a false reading.

[image: ]



[image: A picture containing meter, device, sitting, phone

Description generated with very high confidence]We measure Moisture using a moisture meter
[image: A picture containing meter, device, sitting, phone

Description generated with very high confidence]The probe of the meter is pushed gently into the soil and left to settle, before a reading is taken.



[image: ]Activity 1: (slide 6)
Complete the table below:
	Abiotic Factor
	Apparatus to measure

	Temperature
	

	Light intensity
	

	Moisture
	



Activity 2: Watch the YouTube video and answer the questions below:  (slide  13)
1. What are abiotic factors?
Abiotic factors are ______________________________________________

______________________________________________

2. Name 2 abiotic factors.

a) ____________________________

b) ____________________________

3. What abiotic factor is a major influence on plant growth?

The abiotic factor is _____________________________.

4. What abiotic factor influences the arctic foxes ability to change the colour of its coat?

The abiotic factor is _____________________________.
[image: ]Activity 3: Measuring Abiotic Factors (slide 14)
Measure soil temperature, light intensity and moisture in 3 areas of the school using the equipment provided.
Note down your results in the table below.
	Area
	Temperature (0C)
	Light Intensity
	Moisture

	A
	
	
	

	B
	
	
	

	C
	
	
	

	D
	
	
	



Question: What did you notice with your results?

I noticed that __________________________________________________
__________________________________________________










Identification Keys						Lesson 3
Learning Intention: using science skills
Context: to identify living things using keys



Sorting living things into groups
Keys help us to identify plants and animals.
They are based on the similarities and differences that we observe between living things.
[image: ]E.g a centipede and millipede are both insects with many legs however, a centipede has 1 pair of legs per segment and a millipede has 2 pairs of legs per segment which makes them different from one another.  
Grouping animals and plants into categories outlining their similarities and also noting their differences allows us to identify them.
[image: ]In order to identify living things we can use a Biological Key called a Branched Key.  A Key is a means of identifying an unfamiliar organism from a selection.
Identification Keys: Activities				Lesson 3[image: ][image: ]
Activity 1:
Your teacher will share some branched Keys.
[image: ]Your task is to work through them, identifying the living things from the clues on the branched key.   You must be prepared to present your answers to the rest of the class. 









[image: ]








Challenge Activity
Q1.          Living things
          A, B and C are small animals.
[image: ]

Use the key below to identify A, B and C.
[image: ]

· A is a __________________

· B is a __________________

· C is a __________________
Q2.          Penguins

[image: ]The key below can be used to identify penguins.              


[image: ]




Use the key to identify the penguin below.
[image: ]

      Q3.    Rocks
	Tom has five different rocks.  He describes their properties in the table below.
 
	Rock
	Colour
	Texture
	Hardness
Does a coin scratch it?

	A
	black, pink, grey
	rough
	no

	B
	white
	smooth
	yes

	C
	black
	smooth
	no

	D
	black
	rough
	yes

	E
	white
	rough
	no


[image: ] 
Write A, B, C, D or E in each box on the sorting diagram below to identify the rocks.



Photosynthesis   (slide 6)							Lesson 4Learning Intention: using science skills
Context: the process of photosynthesis



Photosynthesis is the process where green plants use the l_______ energy from the sun to make food.
The food made is a sugar called g__________.
The glucose is then stored in the leaves as s_______.
[image: ]This can be written as a word equation like the one below:




[image: ]
Experiment: Testing a leaf for starch
Aim: test a plant kept in the light versus a plant kept the dark to see which can make starch.
Method:  Step 1: cut a small piece from a leaf and boil in a beaker of water for 1 minute.
Step 2: fill a boiling tube a quarter full of ethanol and place the leaf in the tube.  Place the tube back into the beaker.
Step 3: remove the leaf from the ethanol and place back into the warm water.
Step 4: remove the leaf from the warm water and place in a dimple tile.  Add iodine solution and note if there is a colour change.

Activity 1: 		(slide 19)
Testing a leaf in the light for starch: 
Results and Conclusion: Complete the sentences below:
Results: The plant in the light tested _ _ _ _ _ _ _ _  for starch.
Conclusion: Green plants need _ _ _ _ _ to make starch.

Testing a leaf in the dark for starch: 
Predicting: Complete the sentences below:
Results: A plant in the dark would test _ _ _ _ _ _ _ _  for starch.
Conclusion: Green plants need _ _ _ _ _ to make starch.

Activity 2: Match the facts below.
[image: ]










Conditions for Photosynthesis				Lesson 5
Learning Intention: understanding
Context: the conditions needed for of photosynthesis


[image: ]
Photosynthesis Investigation: is carbon dioxide needed for photosynthesis?
Leaf 1: Plant deprived of CO2          
[image: ]Think carefully – if a plant does not have carbon dioxide, will it be able to carry out photosynthesis?  
We can investigate this using the experiment set up to the left.




Leaf 2: Variegated leaf
[image: ]A variegated leaf is one which has both green and white parts
The green parts contain chlorophyll, the white parts do not. 
Think carefully – if a plant does not have chlorophyll, will it be able to carry out photosynthesis?

[image: ]Conditions for Photosynthesis: Activities		Lesson 5

Leaf 1: Plant deprived of CO2    (slide 8)      
Results:	The plant given CO2 tested _ _ _ _ _ _ _ _for starch.  The plant minus CO2 tested _ _ _ _ _ _ _ _ for starch.
Conclusion: Green plants need _ _ _ _ _ _     _ _ _ _ _ _ _ to make starch.
Leaf 2: Variegated leaf   (slide 11)
Results:  The plant leaf with the green areas tested _ _ _ _ _ _ _ _ for starch.  The plant leaf lacking green areas tested _ _ _ _ _ _ _ _ for starch.
Conclusion: Green plants need _ _ _ _ _ _ _ _ _ _ _ to make starch.
Consolidation Questions    (slide 12)
(hint: use the word equation on page 15 to help)
1. Name the raw materials required for photosynthesis.
W__________ and C________ ___________
2. Name the products of photosynthesis.
G_______________ and O________________
3. Name the chemical needed for photosynthesis to occur.
Ch__________________
4. Name the solution used to test a leaf for the presence of starch.
I_______________ solution
Photosynthesis Experimental Write Up 		Lesson 6Learning Intention: creating
Context: an experimental report on the conditions needed for photosynthesis




Read back over the testing a leaf for starch experiments from the last 2 lessons.
[image: ]








[image: ]







Remember that if starch is present the iodine solution changes colour from orange to blue/black.
Photosynthesis Write Up: Activities	Lesson 6
[image: ]

Flaming hot!
Write about the experiment where the plant lacked carbon dioxide.


Hot!
Write about the experiment where the leaves were variegated


Mild!
Write about the experiment where the plant was kept in the dark





[image: ]Writing a scientific report for your experiment:
Aim- What you are trying to find out?
Hypothesis- What do you predict will happen?
Method- What apparatus did you use and how did you set this experiment up to run?
Result- What did you find out from the experiment?  Compare the results to the first experiment where the plant had all the requirements.
Conclusion- Explain your results.
You can choose how to present your work.  It could be:
· A poster
· A leaflet
· A hand written report
· A typed report
Example Report

Aim: to investigate if plants need light to carry out photosynthesis

Hypothesis: I predict that a plant in the light will be able to carry out photosynthesis.  I think that a plant in the dark will not be able to carry out photosynthesis.

Method: (see page 22 for support)
Step 1: place a leaf in a beaker of boiling water and boil it for one minute.

Step 2: 

Step 3: 

Step 4: 

Include a diagram here of the key stages.

Results:
The leaf in the light changed the colour of the iodine solution from orange to blue/black.  This is a positive result.
The leaf in the dark did not change the colour of the iodine solution.  It stayed orange.  This is a negative result.

Conclusion:
Plants need light to carry out photosynthesis.  I know this because the plant in the light produced starch but the plant in the dark did not.


Blank Page for Photosynthesis Report






















Uses of plants						 	Lesson 7Learning Intention: creating
Context: a display to show the various ways that plants help to sustain life




All animals depend on plants for f_____, m__________ and raw m_____________.
[image: ~max0009]Examples of plants which provide f____ include:
· W______ (for bread)
· C_____ (for sugar) 
· P______ (for oil) 

[image: ~max0009]
Examples of plants which provide m__________ include:
· P___________ (for morphine)
· F___________ (for antibiotics)
· F___________ (for digitalis)


[image: ~max0009]Examples of plants which provide raw m___________ include:
· J______ (for string)
· P______ (for timber)
· F______ (for linen fibres)


Uses of plants: Activities			 		Lesson 7
[image: ]Activity 1:   (slide 7-12)
Look at the pictures on the slides.
Construct a small display and write the name and uses of the plant.
Choose how to display the information that you have gathered in one of the following ways:
1. Poster
2. Information leaflet
3. Summary table (try completing the one below)
	Food
	Raw Materials
	Medicine

	1
2
3
4
5
	1
2
3
4
5
	1
2
3
4
5


[image: ]
Activity 2:
1. What do all green plants do that is essential for life?
They carry out _________________________.
2. Name 3 plants that provide food for animals.
______________, _______________, ______________
3. What can be made from the cotton plant?
______________________
4. Write down another 2 uses of plants.
_________________ and _________________________
Blank Page for Uses of Plants Poster



























Uses of Plants: Experiment					Lesson 8
Learning Intention: investigating
Context: some possible different uses of plants through planning an investigation




We have learned all about some uses of plants in sustaining life.  You are going to design and plan an experiment to investigate a use of plants in this lesson.
Uses of Plants as Dyes: Investigation
Aim: to investigate the effect of using dyes as fabric dyes
Variables:
The i______________ variable is the variable that you are changing e.g. plant types.
The d_____________ variable is the variable that you are measuring e.g. the intensity of staining of the fabric.
The c_____________ variables are the variables that you are keeping the same e.g. volume of solution, temperature, time left for, type of fabric
Method:
1. Set up boiling tubes and rack
2. Label tubes with names and contents
3. Measure 10ml of plant solution (for each piece of fabric)
4. [image: ]Submerge white fabric in each tube and leave for 5 minutes.


[image: ]Uses of Plants: Experiment Activities	Lesson 8
Use the tray of equipment to carry out your investigation.
Write a scientific report for your planned investigation using the titles and writing frames below:
Aim
[image: ]Hypothesis – what do I predict will happen?  Which plant product will be the most effective dye?
Method
Results – use the table below for support
	Plant Dye
	Staining of Fabric

	Tea leaves
	

	Curry Paste
	

	Turmeric
	



Conclusion - Discuss your findings with your partner.  What did you notice?  What do you think would happen to the colour on the fabric if you left it for a longer time in the plant dye solution?
Evaluation - If you were able to do this experiment again how could you improve it?  How could you make the results more reliable?


Blank Page for Uses of Plants as Dyes Report






















Researching Chemicals in Agriculture: Fertilisers										Lesson 9
Learning Intention: investigating
Context: the uses of fertilisers to increase the world’s food production




We have learned that one of the main uses of plants is as a food source.  The human population is always growing.  
Feeding over 7 b________ people requires an ever increasing supply of food to feed everyone in the world. This makes growing enough crops of plants for food a massively important subject for the future of the human race.   (slide 7)
Plants require chemicals for healthy growth, these are called n_________. The nutrients are taken into the plant from the soil through its roots. Nutrients can be added to the soil in the form of f____________.    (slide 8)
Fertilisers provide nutrients for plants.  Nutrients can make crops grow better so that crop yields (the product to eat from the plant) are increased.    (slide 9)
F____________ - material that is man-made or natural that is added to the soil to help plant growth.
Y_______ - the product from the crop/plant e.g. number of apples per tree.  
In order to grow, plants need the following nutrients found in fertilisers:
· N_   ____________ (N) – for healthy leaf growth.
· Ph____________ (P) – for healthy root growth.
· Po____________ (K) – for fruit and flower growth.

Researching: Fertilisers: Activities		Lesson 9
Activity 1: find out the current world human population.  
http://www.census.gov/popclock/
Current world human population: ______________
[image: ]Activity 2:
Use the internet to find the answers to the following questions about fertilisers.  The following BBC Bitesize link will help (use pages 1-3).
https://www.bbc.co.uk/bitesize/guides/zdsbcqt/revision/1
1. Find out the main nutrients in fertilisers.
______________________________________________
2. Give some examples of natural fertilisers.
______________________________________________
3. Explain how natural fertilisers work.
______________________________________________
4. Give some examples of artificial fertilisers.
______________________________________________
5. What are the advantages of using fertilisers?
______________________________________________
6. What are some disadvantages of using fertilisers?
______________________________________________
[image: ]
Activity 3: Now present this information in a poster page.
Blank Page for Fertilisers Poster
































Chemicals in Agriculture: Investigation		Lesson 10
Learning Intention: investigating
Context: the effect of chemicals on plant growth




MIRACLE GRO is a F__________ used by gardeners to supply plants with extra nutrients to encourage them to grown better.
Work in PAIRS to design and carry out an investigation into the effect of adding MIRACLE GRO on the growth of seedlings. 
AIM: To investigate the effect of f_________ on plant g______ 
HYPOTHESIS: What do you predict will happen?
APPARATUS:
Petri dishes		Mustard seeds		Cotton wool 		
Fertiliser “Miracle Gro”		Measuring Cylinder		Water

THINK!  How could you use this equipment?
[image: ]


METHOD:
Collect 2 petri dishes and 2 labels.
Label each dish with the date and your initials.
Label 1 dish “10ml water”, 1 dish “10ml Miracle Gro”.
Set up the experiment as shown in the diagram.
Place 10 mustard seeds into each dish –try to space evenly.

Chemicals in Agriculture: Activities			Lesson 10

Activity 1
Answer the following questions in full sentences:
1. What is the independent variable in this experiment?

The independent variable is the ___________________

2. What is the dependent variable in this experiment? 
The dependent variable is the __________________________
3. What variables can you control?

Controlled variables are: ______________________________

__________________________________________________

Activity 2
Complete an experimental write up using the following writing frame:

Aim: To investigate the effect of ________________ on plant ______________.

Hypothesis: I predict that______________________________
__________________________________________________

Apparatus used: _____________________________________
__________________________________________________

Method: 




Diagram:



Results:   (Leave for ______   days.)
	Solution
	Number of seeds growing

	Water
	

	Miracle Gro
	



Conclusion: 

The petri dish with the ______________ present had more seeds growing than the one with ___________.
This suggests that fertilisers _____________ plant growth.

Evaluation: 

To improve the reliability of the results I could _________ the experiment several times and calculate an __________.

Researching Agriculture Methods			Lesson 11
Learning Intention: researching
Context: a variety of agricultural methods



We learned that fertilisers provide nutrients for plant growth and have carried out an investigation into fertilisers.
There are a variety of other different agricultural methods which can be used to increase the world’s food supply
Pesticides
P____________ are substances that are sprayed onto crops to kill organisms that can reduce plant growth such as w______, insects and f______. Weeds compete with the crop plants for resources, fungi can cause plant diseases and insects may consume the plants and damage them.
Herbicides
H___________ are pesticides which specifically destroy w______.
Organic farming
O__________ farming is a technique, which involves the cultivation of plants and rearing of animals in natural ways without the use of man-made f____________ and p___________.
Genetic modification 
G___________ modified (GM) crop plants have received genes from other organisms in order to improve their characteristics.
Biological control
Biological c________ is an alternative to using pesticides and involves using one species or biological agent to control the population size of another species. 
By releasing a natural p___________ into the crop growing area, the number of pests can be reduced. 
Researching Agriculture Methods: Activities	Lesson 11

[image: ]Choose one of the 5 agricultural methods listed above.  
Use the internet or fact file sheets to try to find out the following:
· Describe how the agricultural method works.
· How does it increase the worlds food production?
· What are the advantages?
· What are the disadvantages?
· [image: ]What is your opinion on this method?

Record your findings in the table below.  
	Chosen agricultural method

	

	Description






	

	How does it increase the worlds food production?






	

	Advantages?




	

	Disadvantages?



	

	Your opinion?



	

	Bibliography (list websites used)



	





Challenge!
What other subjects require you to research information and record your sources?
Subjects: 	_____________________________

		_____________________________











Presenting Agriculture Methods				Lesson 12Learning Intention: presenting
Context: a variety of agricultural methods

Context: a variety of agricultural methods


We have been learning that there are a variety of different agricultural methods which can be used to increase the world’s food supply:
1. Using p______________
2. Using h______________
3. O_____________ farming
4. G_____________ modification 
5. B______________ control
Last lesson you researched and made notes on one of the 5 agricultural methods.
Today you will work cooperatively to share your findings with others.
[image: A birthday cake

Description automatically generated]





Presenting Agriculture Methods: Activities	Lesson 12
Activity 1
1. Make a group with the people who researched the same agricultural method as you.
2. [image: ]Discuss your findings from your internet research with the group.
3. Complete the A3 poster sheet to summarise your findings from the last lesson.  You should agree on what information will be written on the poster.
Activity 2
[image: ]Present your findings to the rest of the class.  
This can be through verbal presentations or your teacher may allow you to simply share your posters in a gallery walk.
Activity 3
[image: ]Listen/look at the other presentations.
Note down the key points on each agricultural method below.








	Agricultural method

	
	
	
	

	Description






	
	
	
	

	How does it increase the worlds food production?






	
	
	
	

	Advantages?




	
	
	
	

	Disadvantages?



	
	
	
	

	Your opinion?



	
	
	
	

	Bibliography (list websites used)



	
	
	
	



Challenge
Visit the following website:
https://www.seedyourfuture.org/careers
Choose one of the careers that interests you from this website and note some information about the role in your jotter.

Career: ____________________________________________

Description: ________________________________________
__________________________________________________
__________________________________________________

Training/education needed: ____________________________

Salary expectations: _________________________________
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