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half-term 1: evolution and natural selection

LESSON 1: WHAT IS BIOLOGY

1. To become a scientific scholar means that you have to learn how to use correct scientific 
words. Use a Dictionary to find the meanings of the following words and concepts.

Anatomy

Botany

Evolution 

Habitat

Hypothesis

Natural Selection

Physiology

Species

Zoology
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3. What does a biologist do? Write a short paragraph of what you think a biologist might do.

4. What do you want to study in biology? Write a few sentences on what you would want to 
study in biology.

LESSON 2: DARWIN’S FINCHES  – A SCIENTIFIC INVESTIGATION

This Lesson is dependent on whether we have done the practical during lesson time. 

For this week’s prep you need to write a scientific report, just like real scientists do. The main 
purpose of the report is to explain what you do/did, why the investigation is important, and 
explain a method so that other scientists can try to replicate your results. It is only when 
other scientists can repeat your investigation and come to the same conclusion as you have, 
that we can be sure that our findings are true. Therefore a scientist needs to be thorough, 
precise, write reports using good language, and draw precise diagrams and charts.

Your report needs to include:

Title: Investigating how beak shape can influence Natural Selection in birds.

Introduction: Write a summary of the practical, explaining the procedure and what the aim 
(why you did the investigation and why it was important to do) of the investigation was.

Results: Use your results table to draw a bar chart of the different beaks and seeds. Type of 
beak on the X axis (horizontal) and number of seeds on the Y axis (vertical. Use a ruler and 
graph paper. You need to do one bar chart for each type of seed, comparing the two ‘beaks’. 
The axis needs to be labelled.
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Conclusion:

Here you write a summary or conclusion. Which beak was best for what type of food? Write a 
paragraph explaining how the different beaks were adapted for what kind of food. You need 
to include some reference to Darwin and his theory of Natural Selection. 

Extension questions:

1. How could you improve on the investigation? How can we make it a fair test?

2. How did the geography of the Galapagos Islands cause such a wide range of variation of 
species?
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LESSON 3: THE FOSSIL RECORD 

These are the forelimbs of seven different animals. You can probably tell there are similarities 
and differences between them. Use the diagrams and your planner to compare the bones.

1.  State three things that are similar and three things that are different between the bones.

2. Describe and explain the function of each of the seven forelimbs. 

3.  Where do you think the ancestors of whales lived? Explain by comparing the fossils.

Use the theory of Natural Selection as proposed by Charles Darwin to answer the following 
questions.

1. How could you explain all the similarities between the bones?

2. What caused the bones to change? 
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LESSON 4: MUTUALSIM AND PARASITISM

A mutualistic relationship is when two organisms of different species ‘work together’, each 
benefiting from the relationship. One example of a mutualistic relationship is that of the 
oxpecker (a kind of bird) and the rhinoceros or zebra. Oxpeckers land on rhinos or zebras and 
eat ticks and other parasites that live on their skin. The oxpeckers get food and the beasts 
get pest control. Also, when there is danger the oxpeckers fly upward and scream a warning, 
which helps the symbiont (a name for the other partner in a relationship). Organisms in a 
mutualistic relationship evolved together. Each is part of the other’s environment, so as they 
adapted to their environment, they ‘made use of’ each other in a way that benefited both. 

In Parasitic relationships only one species benefits at the expense of the other. One example 
is fleas on a dog - the fleas get protection and nutrients by living on the dog and sucking 
blood. The dog does not get anything back.

For each example explain whether the species have a mutualistic or parasitic relationship. Who 
benefits, and how do they benefit? 

1. The bee and the flower. Bees fly from flower to flower gathering nectar, which they make 
into food. When they land in a flower, the bees get some pollen on their hairy bodies and 
when they land in the next flower some of the pollen from the first one rubs off, pollinating 
the plant.

2. The spider crab and the algae. Spider crabs live in shallow areas of the ocean floor and 
greenish-brown algae lives on the backs of crabs, making the crabs blend in with their 
environment and unnoticeable to predators. The green algae move with the crab and can get 
easier access to nutrients.

3. The bacteria and the human. A certain kind of bacteria lives in the intestines of humans 
and many other animals. The human cannot digest all of the food that it eats. The bacteria 
eat the food that the human cannot digest and partially digest it, allowing the human to 
finish the job. 

4. The unicellular organism Plasmodium falciparum is a microorganism that lives in the gut 
of mosquitoes, when a mosquito bites a person, the microorganism enters the blood stream 
and invades a person’s blood cells taking nutrients.

BIOLOGY ADAPTATION

To survive in a habitat animals are adapted to their surroundings. For each of these animals 
describe and explain how they are adapted to where they live.

Species Habitat How is it adapted to move through its 
habitat?

1. Cheetah African Savannah 
(open plains)

2. White-handed gibbon Rainforest (tree 
canopy)

3. Polar bear Polar (ice and 
snow)

4. Sidewinder snake Desert (sand and 
dunes)
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LESSON 5: CLASSIFICATION 

Classification of animals:

Kingdom – phylum-class- order-genus –species 

Use this diagram to classify the animals below . some information is given. The Latin name 
gives the genus and the species (example: homo sapiens, kingdom: animalia, phylum: chordate, 
class: mammalia, order: carnivore.

 

Lion - Panthera leo Raccoon - Procyon lotor Black Widow - Latrodectus 
mactans

Kingdom Kingdom Kingdom

Phylum Phylum Phylum

Class Class Class

Order Order Order

Family: Felidae Family: Procyonidae Family: Theridiidae

Genus Genus Genus

Species Species Species 

 

Galapagos Tortoise 
Chelonoidis nigra

Seagull- Larus argentatus Ladybird- Coccinella 
Septempunctata

Kingdom Kingdom Kingdom
Phylum Phylum Phylum
Class Class Class
Order Order: charadriiformes Order 
Family: Testudinidae Family: laridae Family: Coccinellidae 
Genus Genus Genus 
Species Species Species 
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HALF-TERM 2: CELLS

LESSON 1: THE PROCESSES OF LIFE

There are seven characteristics of life that all living organisms share: 

movement, respiration, sensitivity, growth, reproduction, excretion, nutrition 

Use the acronym MRS GREN to describe how the following organisms fulfil the seven 
characteristics of life. E.g. A reindeer has to move around to find food.

1. A reindeer 

2. A sunflower 

LESSON 2: CELLS. PART I

1. Using the space below, create a venn diagram of the organelles of animal and plant cells. 
Place the organelles listed below in the circles. If they only exist in plant cells, put them in the 
plant half. If they only exist in animal cells, put them in the animal half. If they exist in both - 
but them in the middle. 

Organelles to be used : Mitochondria, chloroplast, cell wall, cell membrane, ribosomes, 
nucleus, vacuole 

2. What is the function for the following organelles?

a) The mitochondria

b) the ribosome

c) the chloroplast 

d) the cell membrane 

e) the nucleus 
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LESSON 3. CELLS, PART II

 Study the diagram below and answer the questions.

2.Write the names of the following Organelles in the correct boxes on the above diagram:

ribosomes, mitochondria, cell membrane, nucleus, cytoplasm

3. What type of cell is shown above? Animal or plant? Explain your answer.

4.What three things do plant cells have that animal cells do not?

 

LESSON 4: DIFFERENTIATED CELLS

Sometimes cells do not function properly. For each of the following scenarios, explain what 
the consequence would be for the cell (linking structure to function). You then need to think 
what the effect would be on the organism as a whole, i.e. what would the symptoms be if 
your red blood cells did not work? 

1. Red blood cell with no haemoglobin.

2. A sperm cell without a tail.

3. A muscle cell without mitochondria.

4. No cilia on the columnar epithelial cell.
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LESSON 5: ORGANISATION IN THE BODY 

Cells are the building blocks of all living things and they come in a lot of different forms 
and shapes. Cells are adapted to their function, which means that cells do different things, 
dependent on what they are. A liver cell is different from a nerve cell, which is different from a 
white blood cell. All cells have one thing in common though – they all have organelles.

1. Draw a specialised cell. Use your exercise book and the work sheets to find information. 
The cell needs to contain: nucleus, ribosomes, mitochondria, cell membrane, cytoplasm. You 
also need to explain the function of the organelles.

Cells form tissues, tissues form organs and organs are part of organ system.

2. The cell you drew in Lesson 1, where would you find it? In the tissue, organ or organ 
system?

It is very important that the cells in our body work properly, so that the organs they make 
up also work properly. But sometimes things go wrong and the cells do not function as they 
should. This would have consequences on the organ, and in the long run for the organism 
itself.

3. What is the function of your cell? What organ is it in? What would happen to the organ and 
the organism if your cell stopped functioning? You need to think what would happen to the 
whole organism (what would the symptoms be?).
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HALF-TERM 3: GENETICS AND INHERITANCE
LESSON 1: 

Each gene comes in two copies – one copy from the mother and one copy from the father. We 
use letters to name genes, one letter for each gene. If the gene is Dominant, it is written with 
a capital letter. If the gene is recessive it is written with a small letter.

If you have two of the same copy - BB or bb then you are Homozygous. If you have two 
different copies – Bb- then you are Heterozygous.

Study the diagram below and complete the Lessons.

1. Fill in the punnet squares below determining the genotype of the offspring. For some of 
the examples you need to work out the genotype of the parents.

2. Eye colour. Determine the phenotype of the first five crosses. B (dominant ) Brown. B 
(recessive) blue. 

3. Calculate the percentage of Blue eyes / brown eyes in the first five crosses. Either as a 
fraction (1/2) or a percentage (50%).
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LESSON 2: GENETIC TREES

Sickle cell anaemia is a blood disorder which affects your red blood cells. It is a Recessive 
trait, which means you have to inherit the sickle cell gene from both your parents. If you have 
one sickle cell gene and one normal gene then you are healthy, but you are a carrier of the 
disorder.

4. Complete the questions. Use the diagram and the legend to guide you.

a) How many generations are represented in the family tree?

b) In generation I, which parent is heterozygous for the recessive allele?

c) Which individual in generation II marries a spouse who is homozygous dominant?

d) In which generation does the first case of sickle cell anaemia appear?

e) Which generation has the most male carriers?

f) Can two carriers produce an offspring with sickle cell anaemia?

g) Can a normal homozygous individual produce offspring with sickle cell anaemia?

h) Which parents have two children with sickle cell anaemia?

 
5. Draw a punnett square for the first cross ( generation I). Use H (normal) and h (sickle cell).

6. Using the punnett square, how many of the offspring would be carriers of sickle cell 
anaemia (fraction/percentage)? 

a) How many offspring would have the disorder?
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LESSON 3: SICKLE CELL ANEMIA (RECESSIVE) PEDIGREE

Sickle cell Anaemia is a recessive genetic disorder affecting red blood cells.

Some of the genotypes of this pedigree are known, the others you can work out ( white = 
healthy, shaded = sickle cell anaemia)

6. Given that Wilma and Tom are both hh and have sickle cell anaemia, what is the Genotype 
of George?

7. Carla has Sickle cell anaemia. What must her genotype be?

8. In generation 2, who are the carriers of the sickle cell anaemia gene? (work out the 
genotypes).

9. Is it possible to work out the genotype ( HH, Hh, hh) for Sandra)?

10. Is Sickle Cell anaemia an X linked disorder and who does it affect?
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HALF-TERM 4: PLANT BIOLOGY

LESSON 1: PLANT CELLS AND PLANT STRUCTURE

1.a) What are the function of the following plant organelles?

Vacuole 

Cell wall 

Chloroplast 

b) State two other organelles in the cell and explain their functions.

2. How is a leaf adapted to absorb carbon dioxide and sunlight?

3. What makes a plant cell green?

4. Do animals and plants have a mutualistic or parasitic relationship? Explain your answer.

LESSON 2: PHOTOSYNTHESIS 

5. Complete the word equation for photosynthesis:

Carbon dioxide + ....................................   glucose + ....................................

6. What is the formula for carbon dioxide?

7. What is the formula for glucose?

8. What two things do you need for photosynthesis to occur?

9. Ext: Write a symbol equation for photosynthesis.
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LESSON 3 FACTORS AFFECTING PHOTOSYNTHESIS

There are many factors that can affect the rate of photosynthesis, such as temperature and 
light intensity. 

Study the graph and answer the following questions:

12. Describe the pattern of the graph. ‘As the temperature rises, the rate of photosynthesis…’

13. Indicate on the graph the most optimal temperature for photosynthesis.

14. Why is the rate of photosynthesis 0 at high temperature?

LESSON 4: PHOTOSYNTHESIS PRACTICAL 

You will be given a specific Lesson in class to complete 

LESSON 5: GETTING THE MOST OUT OF PHOTOSYNTHESIS

15. What do animals use glucose for?

16. What do plants use cellulose for?

17. Name two other forms of glucose.

18. How does a greenhouse increase the rate of photosynthesis?
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19. What is the opposite reaction to photosynthesis? (hint: happens in plant cells). HALF-TERM 5: THE DIGESTIVE SYSTEM

LESSON 1: ANATOMY OF THE DIGESTIVE SYSTEM

1. Label the parts of the digestive system. 

2. The digestion of an apple. 

The digestive system is adapted to absorb nutrients from the food we eat. For each of the 
parts of the digestive system, describe and explain what happens to the apple.

a) Mouth

b) Oesophagus
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c) Stomach

d) Small intestine

e) Large intestine

3. What roles do these organs have in the digestion of an apple?

a) Liver 

b) Pancreas

c) Gall bladder

LESSON 2. FOOD GROUPS 

1. State a good source for each of the following food groups:

a) Carbohydrates

b) Proteins

c) Vitamin B

d) Lipids

2. Name a good source of protein for a person who is vegan.

3. Why is it important to eat a balanced diet with components from all food groups?
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4. What would happen if you lacked the following nutrients?

a) Vitamin C

b) Iron

c) Calcium 

d) Vitamin A

e) Glucose 

5. What two types of digestion occur in the digestive system?

LESSON 3: ENZYMES

1. Define the word enzyme.

2. What does amylase break down?

3. Name two places you find amylase.

4. What does protease break down?
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5.Write in the definition for the following words 

Adaptation 

Allele 

Carrier 

Cell membrane 

Cell wall 

Chloroplast 

Chromosome 

Cytoplasm 

Digestion

Dominant

Enzyme 

Evolution 

Gene 

Genotype 

Glucose 

Heterozygote 

Homozygote 

Mitochondria 

Mutualism 

Natural Selection 

Nucleus 

Nutrients 

Parasitism 
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Phenotype 

Photosynthesis 

Recessive

Respiration

Ribosome

Trait 

Vacuole 
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