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Welcome to the Brilliant Tutoring Programme 

Welcome to the Brilliant Tutoring Programme, run by The Brilliant Club. This programme is 

designed to help you boost your confidence, knowledge, and skills in a core subject. Your 

teacher has selected you because you are already doing well at school but believes that 

with extra support from this tuition you can achieve even more ambitious grades and 

reach your full potential. 

You’ll be covering core school subjects, working in a small tutorial group with a PhD 

researcher or Masters student as your tutor. This means that the programme also offers you 

the opportunity to widen your understanding of university.  

You’ll be in a group with three other pupils and will have 15 hours of tutoring. This will usually 

be delivered virtually over Microsoft Teams. 

Tutorial Description 

Tutorial 1 
You tutor will introduce themselves and tell you a bit about their research 

or degree subject. 

Tutorial 2-13 
These are the tutorials where your tutor will teach you around three 

modules based on your school curriculum. 

Tutorial 14 
This will be a refresher session where you will revisit a topic from one of the 

modules you have previously covered.  

Tutorial 15 
The final tutorial is for your tutor to give you feedback and for you to 

reflect on your progress. 
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Making the most of your tutorials 

The purpose of your tutorials is for you to learn, recap or revise topics that you will cover in 

school, and to help you feel more confident as you approach your exams. Your tutor will 

get you involved in activities and tasks to help you with this. To make the most of the 

tutorials, we expect you to: 

 Turn on your video and microphone, if you can and feel comfortable doing so. 

 Engage with the activities your tutor sets and answer their questions via the chat 

functions or by using your microphone. 

 Use appropriate language, listen carefully and be respectful of your tutor and 

others in your group. 

 Be organised – log on in time for the start of your tutorial and bring this handbook 

and any stationary or equipment you might need. 

 Complete any surveys and Knowledge Checks that you are asked to do by your 

school or tutor. 

Knowledge Checks 

You’ll complete an online Knowledge Check at the start and end of each module, so that 

you, your tutor and your school can see how far you’ve progressed over the course of your 

tutorials.  

To complete the Knowledge Checks you should use the link provided by your tutor.   

If you’re not able to complete the questions online, they’re also in this handbook. You can 

complete them and either take a photo of your answers or type them in an email and send 

it to btpschools@thebrilliantclub.org along with your school and the name of your tutor. 

Contact us 

If you ever have any questions or need help from The Brilliant Club, contact us on: 

btpschools@thebrilliantclub.org 

 

  

mailto:btpschools@thebrilliantclub.org
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Module 1 - Cells 

Tutorial Topic 

Tutorial 1.1 

Cell Structure 

 

Tutorial 1.2 

The Cell Cycle 

 

Tutorial 1.3 

Stem cells 

 

Tutorial 1.4 

Lifestyle and Disease 

 

 

Learning objectives 

At the end of this module, you will be able to: 

1. Explain the differences in animal, plant, and bacterial cells and how substances 

move in and out of them. 

2. Understand how to complete calculations relating to the cell cycle and 

magnification. 

3. Explain mitosis, meiosis, and how stem cells are derived and used. 

4. Explain the causes and risk factors of cancer, the impacts of smoking, and how 

Coronary Heart Disease is treated. 
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Knowledge Check #1 

You should complete these questions using the online form provided by your tutor if you 

can. 

If you can’t complete the questions online, you can do it here: 

1. Select the three organelles only found in plant cells:  

a) Cell wall, Chloroplast, Vacuole 

b) Flagellum, Cell membrane, Chloroplast 

c) Mitochondria, Cell membrane, Ribosome  

d) Golgi bodies, nucleus, cell wall 

 

2. Select the incorrect comparison between diffusion and osmosis  

a) Both move down concentration gradients 

b) Both require energy 

c) Osmosis is water only, diffusion can be movement of any particles 

d) Osmosis involves the semi-permeable membrane, this is not required for 

diffusion 

 

3. Select the incorrect information about using embryonic stem cells for medical 

treatment  

a) There is no need for stem cell removal from adults 

b) Cells can differentiate into any cell type (pluripotent) 

c) There is an ethical consideration involved in the process 

d) There is a high risk of viral transmission (as there would be with adult stem cells) 

 

4. A short section of DNA encoding a protein which determines a characteristic is 

known as a: 

a) Ribosome  

b) Guanine 

c) Gene  

d) Cytosine 
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Tutorial 1.1 – Cell Structure 

In this tutorial you will look at: 

• The structures in animal, plant, and bacteria cells 

• How cells are viewed under light microscopes, and how to calculate 

magnification 

• The differences between three types of cell transport 

 

Activity 1 

Use your prior knowledge to match the cell component with their function below:  

 

Activity 2 

Label the Bacteria cell: 
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Activity 3 

Thinking Question: Bacteria are unicellular, so the cell above is one whole organism. Why 

might it be useful for a bacterium not to have a nucleus, but to have their DNA free in the 

cytoplasm? 

 

…………………………………………………………………………………………………………………… 

 

…………………………………………………………………………………………………………………… 

 

…………………………………………………………………………………………………………………… 

 

Activity 4 
Number these stages of preparing a microscope slide in the correct order: 

 

 Place cells on the slide 

 Place slide under the microscope to view the sample 

 Carefully place the coverslip over the top of the cells 

 Stain the cells to help observe their shape and organelles 

 Add water droplets to the slide 

 
Thinking Question: What risks might you need to consider when conducting a Microscopy 

experiment? 

 

…………………………………………………………………………………………………………………… 

 

…………………………………………………………………………………………………………………… 

 

Activity 5 
Use this space to make notes on the worked example of a magnification question you go 

through with your tutor: 
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Try this question: A liver cell is 0.075mm long. When observed down the microscope, the 

image appears to be 5.1cm. What is the magnification of this microscope? 

 

…………………………………………………………………………………………………………………… 

 

…………………………………………………………………………………………………………………… 

 

…………………………………………………………………………………………………………………… 

 

Use the space below to try the other examples from the presentation. 

 

 

 

 

 

 

 

 

 

 

Activity 6 
List 2 advantages and 2 disadvantages of an electron microscope: 

 

Advantages Disadvantages 

 

 

 

 

 

 

 

 

 

 

 

Discussion question: light microscopes use a light source to illuminate a sample for 

observation. How might an electron microscope work? Discuss with your tutor. 

 

Activity 7 
 

Answer the questions below about cell transport mechanisms:  

 

1. Glucose passes from the blood into body cells by diffusion. What does this mean 

about the concentration of glucose in the blood and in the body cells? (1)  

 

…………………………………………………………………………………………………………………… 

 

…………………………………………………………………………………………………………………… 

 

…………………………………………………………………………………………………………………… 
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2. An onion cell was submerged in pure water. Explain why the onion cell expanded in 

size and burst open (3)  

 

…………………………………………………………………………………………………………………… 

 

…………………………………………………………………………………………………………………… 

 

…………………………………………………………………………………………………………………… 

 

3. Suggest why root hair cells have a high number of mitochondria (3)  

 

…………………………………………………………………………………………………………………… 

 

…………………………………………………………………………………………………………………… 

 

…………………………………………………………………………………………………………………… 

 

Activity 8 
There are three different methods by which substances can enter or leave cells: Diffusion, 

Osmosis, and Active Transport 
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Tutorial 1.2 – The Cell Cycle  

In this tutorial you will look at: 

 The three parts of the cell cycle. 

 How to complete calculations related to the cell cycle.  

 Comparing Meisosis with Mitosis 

Activity 1 

Draw out the 3 stages of the cell cycle. 
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Activity 2 

Mitosis lasts for 10% of the cell cycle and takes 40 minutes. 

 

a) How many minutes does Stage 3 take? 

 

b) How many minutes must Stage 1 take? 

 

Activity 3  
 

Your turn: 

A scientist observes the division of carrot cells under a microscope. 

 

  
She calculates that Stages 2 and 3 of the Cell Cycle together took 55 minutes. 

 

Calculate the length of Stage 1 in hours and minutes. 

 

Activity 4  

 

Thinking questions: 

1. The process of Mitosis produces two identical daughter cells with the same number 

of chromosomes as the parent cell. Which cells in your body would use Mitosis for 

growth? 

 

…………………………………………………………………………………………………………………… 
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2. Which parts of your body would need to produce daughter cells that did not have 

the same number of chromosomes as the parent cell? 

 

…………………………………………………………………………………………………………………… 

 

Activity 5  
 

Practice Question: complete the boxes to show how these chromosomes would be 

inherited in gametes 

 

 

Activity 6  

1. Complete the diagram without looking at your notes in blue pen. 

 

2. Go back and check your notes – add any missing information in red or green (this 

colour change should help you revise later!) 

When you have your Venn diagram, you can start writing. 
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• Always start with the middle section to discuss the similarities between the two 

subjects. 

• When you start with differences, make a point from one circle, and write its 

counterpoint immediately afterwards e.g. “Meiosis produces 4 daughter cells, while 

Mitosis only produces 2 daughter cells.” 

 

This shows your examiner you understand that you are comparing the two subjects, not just 

describing them in the same space. 

Compare meiosis and mitosis with reference to their products (6 marks) 

……………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………… 

……………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………… 

Thinking question: each egg cell and sperm cell is the result of Meiosis. Why do siblings not 

all look alike when they have the same mother and father? 

…………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………… 
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Tutorial 1.3 – Stem Cells 

In this tutorial you will look at: 

 The two types of stem cells, and how they are derived. 

 What is meant by ethics, and how this relates to stem cell use.  

 Evaluating the use of stem cells in medicine.  

Activity 1  

Complete the match up activity to check your keywords: 

 

 
 

Activity 2  
Draw out the process of therapeutic cloning below. 

 

Activity 3  

Read the statements below and write either A (Advantage) or D (Disadvantage) next to 

them: 

• There is a risk of viral infection if adult stem cells are transferred from one human to 

another _____ 
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• Stem cell clone tissues will not be rejected by the patient if their own stem cells are 

cloned _____ 

• In therapeutic cloning, stem cells are cloned, so that they have the same genes as 

the patient_____ 

• There is a risk that tumours will develop from a stem cell transplant _____ 

• Conditions such as Parkinson’s Disease and diabetes may be treated _____ 

• Bone marrow stem cells can be used to replace a patient’s faulty blood cells _____ 

• Embryonic stem cells could be used to produce new nerve cells, which could treat 

people who have been paralysed by spinal injuries _____  

• Some people believe that every embryo has the right to become a baby and its 

cells should not be used in medical treatments _____ 

 

Activity 4  

Question: Evaluate the use of stem cells from a patient, rather than from an embryo (6) 

…………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………… 

A Doctor is discussing treatment options with her patient who has a spinal injury. The Doctor 

wants to extract stem cells from a bone marrow donor, while the patient wants to use 

embryonic stem cells. 

Evaluate each method and give a judgement on which method you think is best (6) 

…………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………… 
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Tutorial 1.4 – Lifestyle and Disease  

In this tutorial you will look at: 

 The causes and associated risk factors related to cancer. 

 The impacts of smoking on adults and unborn babies.  

 How Coronary Heart Disease develops and how the treatments for this disease 

work.  

 

Activity 1  

Write the definitions of the key terms below.  

Carcinogen  

…………………………………………………………………………………………………………………… 

Risk Factor  

…………………………………………………………………………………………………………………… 

Malignant  

…………………………………………………………………………………………………………………… 

Benign  

…………………………………………………………………………………………………………………… 

Mutation  

…………………………………………………………………………………………………………………… 

Disease  

…………………………………………………………………………………………………………………… 

 

Activity 2 

Re-write the false statements correctly here: 

……………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………… 
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Activity 3  

Fill out the table below by summarising the effects of the three main ingredients in 

cigarettes: 

Tar  

Nicotine  

Carbon Monoxide  

Activity 4 

Discussion question: researchers have found that women who smoke are more likely to 

have babies with low birth weights, why might this be? Make notes below. 
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Activity 5 
 

Coronary Heart Disease (CHD) 

Recap: label the heart with the correct keywords below 

 

 

Activity 6 

Explain how Coronary Heart Disease develops using only images. Use this space to plan 

your 6 steps before you start drawing. 

 

1.  

 

 

2.  

 

 

3.  

 

 

4.  

 

 

5.  

 

 

6.  
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Activity 7 

Consolidate: Use the information from today’s lesson to write some exam questions you 

think you could be asked about lifestyle diseases, then try to answer your questions! 

• Example question: Describe the differences between benign and malignant tumours 

(2) 

• Answer: Benign tumours remain localised while malignant tumours travel to other 

tissues in the bloodstream, causing secondary tumours to develop. 
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Knowledge Check #2 

You should complete these questions using the online form provided by your tutor if you 

can. 

If you can’t complete the questions online, you can do it here: 

1. Cell division producing 2 identical daughter cells is known as  

a) Mitosis 

b) Meiosis 

c) Transfusion 

d) Reproduction 

2. Root hair cells need mitochondria to 

a) Provide energy to enable them to obtain water through passive transport  

b) Provide carbon dioxide to enable them to obtain water through active 

transport  

c) Provide energy to enable them to obtain water through active transport  

3. Select the two types of stem cells that can be derived from humans  

a) Perinatal and adult stem cells 

b) Adult and embryonic stem cells 

c) Cytokine and embryonic stem cells 

4. Select the incorrect reason for the development of coronary heart disease 

a) Fats are carried in the bloodstream and deposited in the artery, building up 

over time.  

b) The presence of the fats in artery reduces the diameter/space inside the 

blood vessel reducing blood flow to the heart. 

c) Proteins are building blocks of the body, which in excess cause coronary 

heart diseases 

5. A skin cell is 0.3mm long. When observed down the microscope, the image appears 

to be 3cm. What is the magnification of this microscope? 

a) 1 

b) 10 

c) 100 

d) 1000 
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Module 1 review 

How do you feel now? 

This module aimed to help you: 

1. Explain the differences between animal, plant, and bacterial cells and how 

substances move in and out of them. 

2. Understand how to complete calculations relating to the cell cycle and 
magnification. 

3. Explain mitosis, meiosis, and how stem cells are derived and used. 
4. Explain the causes and risk factors of cancer, the impacts of smoking, and how 

Coronary Heart Disease is treated. 

What next? 

Reflection is important because it helps you review and improve the way you approach 

tasks, rather than just carrying on doing things as you have always done them. 

Take a few minutes to think about where you think you did well during the last four tutorials, 

and what you think you could improve on. Write your thoughts in the boxes below. 

What I did well… What I could have improved on… 

  

What I could do differently to make the most of my next tutorials… 
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Module 2 – Core Practicals  

Tutorial Topic 

Tutorial 2.1 

Skills 

 

Tutorial 2.2 

Sampling and Fieldwork  

 

Tutorial 2.3 

Osmosis Practical 

 

Tutorial 2.4 

Enzymes and pH Core Practical  

 

 

Learning objectives 

At the end of this module, you will be able to: 

1. Identify variables in an experiment, as well as define accuracy, precision, reliability, 

reproducibility, and repeatability.  

2. Plan and evaluate experiments using random sampling or transects appropriately.  

3. Know the method of osmosis core practical, know how to calculate percentage 

change, and plot your results on a graph.  

4. Understand the aims and variables of the amylase experiment and explain, using the 

lock and key model, how amylase breaks down starch.  
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Knowledge Check #1 

You should complete these questions using the online form provided by your tutor if you 

can. 

If you can’t complete the questions online, you can do it here: 

1. While completing the Osmosis Core Practical, Jacob records that the mass of the 

potato before the experiment was 3.2g. After the experiment, the potato had a 

mass of 2.9g. Select the correct percentage change in mass  

a) 9.37 

b) 9.73  

c) 9.04 

d) 8.97 

 

2. State the positive result for the test for Starch using Iodine 

a) Iodine will turn blue-black when starch is absent  

b) Iodine will turn blue-black when starch is present  

c) Iodine will remain colourless when starch is present  

d) Iodine will turn blue-black only when starch is present in high quantity  

 

3. What is meant by an investigation or experiment with high ‘repeatability’? 

a) Dissimilar results are obtained if the same person repeats their experiment with 

the same method and equipment 

b) Similar results are obtained if the same person repeats their experiment with 

different method and equipment 

c) Similar results are obtained if the same person repeats their experiment with 

the same method and equipment 

d) Dissimilar results are obtained if different people repeat their experiment with 

the same method and equipment 
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Tutorial 2.1 - Skills 

In this tutorial you will look at: 

 How to identify variables in an experiment.  

 Understanding the differences between accuracy, precision, reliability, 

reproducibility, and repeatability.  

 Suggesting ways to reduce error in experiments.  

Activity 1  

Answer the questions below to check your understanding  

1. A man wants to see how fast he can run in different shoes. He runs 100m in five 

different pairs, and records how long it takes him. 

a) Identify the independent and dependent variables. 

…………………………………………………………………………………………………………… 

b) What variables should he control? 

…………………………………………………………………………………………………………… 

2. Write an investigative question for the experiment: a student is recording the number 

of bubbles produced by plants when grown in different pH solutions. 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

3. Draw a table which could be used to record data from the following experiment: 

How does the length of a workout affect the heart rate of a human? 
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Activity 2  

Write the definitions of the key words below:  

Accuracy  

Precision  

Repeatable  

Reproducibility   

 

Activity 3 

Scientists always repeat their own experiments and other laboratories will also test their 

results using the same or different methods to make sure that what the scientists are 

claiming is true. This is called peer review and is used to make sure scientists are telling the 

truth and that their findings are real.  

When considering these 

 keywords, remember to check the data you have for any anomalies – these should be 

ignored in data analysis as they are not repeatable data points (they are different from all 

the other recorded points). Anomalies can be presented to you on graphs or in tables, 

always check for these! 

Complete the tasks below:  

1. Explain the difference between Accurate and Precise data (2) 

…………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………… 

2. Which keywords could you use to describe the data below? Explain why (2)  

Temperature (ºC) Reading 1 (s) Reading 2 (s) Reading 3 (s) Mean (s)  

0 5.9 6.0 6.3 5.97 

10 11.5 11.4 11.3 11.4 

 

…………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………… 
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3. Simon and Aya both measured the amount of Carbon Dioxide breathed out by an 

athlete after completing an exercise.  

Recorder Reading 1 (cm3) Reading 2 (cm3) Reading 3 (cm3) Mean  

Simon  72 68 71  

Aya 67 42 68  

a) Calculate the mean for both Simon and Aya’s experiments (2) 

 

 

b) Whose data was more accurate? Why do you think this? (1)  

…………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………… 

c) Whose experiment could be described as repeatable? Why? (2)  

…………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………… 

d) How could both experimenters improve the reliability of their experiment? (2)  

…………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………… 

 

Activity 4  

Decide whether these situations are Random (R) or Systematic (S) errors: 

• Counting bubbles incorrectly due to not concentrating ____ 

• Repeatedly measuring a pulse 5 minutes after exercise rather than immediately ____ 

• Using a scale that has not be “zero-ed” before you used it ____ 

• Miscounting the number of bacteria colonies on a plate ____ 

• Standing on a scale differently each time you weigh yourself ____ 

• Measuring the mass of a sample with a fan on nearby ____ 

• Using a metal ruler to measure the same feature in hot and cold conditions ____ 
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Activity 5  

Consolidate: draw one picture to help you remember the definitions for each of the 

keywords we have learned today.  

Accuracy Precision Repeatability 

Reproducibility Random error Systematic error  

 

Activity 6  

Think of a few additional instructions you might add to Raoul’s method to improve his results 

and reduce error. For each instruction you think of, decide whether it might reduce random 

or systematic error, and why.  

Random error Systematic error 
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Tutorial 2.2 – Sampling and Fieldwork 

In this tutorial you will look at: 

 How to carry out random sampling 

 How to use a transect to investigate the effect of light intensity 

 Planning and evaluating experimental methods 

Starter Activity  

  

K W L 

Know 

In this box, write what 

you already know about 

random or 

systematic sampling (or take 

a guess!) 

 

Want to know 

In this box, write what 

you would like to 

know about random or 

systematic sampling 

Learned 

At the end of the session, you’ll 

write something you 

have learned about random and 

systematic sampling 

 

 

 

 

 

 

  

Activity 1  

We can be asked in an exam how to improve a given method or set of results. The more 

quadrats we place, the closer we will come to estimating a value close to the true value, 

so “placing more quadrats” is a good example of an improvement in this case. 

We can also be asked to plan an experiment using random sampling. Use the method 

above and cut each step down to a single word or diagram e.g. 

1. Choose an area of forest with sufficient space to carry out the 

survey. 

Use the space overleaf to complete this for all steps in the method   
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Activity 2  

Practice Questions 

1. Why do we place the quadrats in random positions? (1) 

……………………………………………………………………………………………………………… 

2. A student carried out random sampling in an area 30m by 30m. He used a quadrat 

measuring 0.25m x 0.25m. He placed the quadrat 10 times and counted 96 daisies. 

Estimate the number of daisies in the surveyed area. (4) 

……………………………………………………………………………………………………………… 

……………………………………………………………………………………………………………… 

……………………………………………………………………………………………………………… 

Activity 3  

State 3 differences between random and systematic sampling (3) 

1. __________________________________________________________________________________ 

2. __________________________________________________________________________________ 

3. __________________________________________________________________________________ 

A group of students carried out an experiment to investigate how light intensity affects 

plant growth. Their data is below. 
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Distance 

from tree (m) 
0 5 10 15 20 25 30 

Light intensity 1 5 14 22 25 26 26 

Number of 

dandelions  
2 4 5 7 8 11 12 

Describe the relationship between light intensity and plant growth (1) 

……………………………………………………………………………………………………………… 

Explain how they could ensure their experiment was repeatable (2) 

……………………………………………………………………………………………………………… 

……………………………………………………………………………………………………………… 

Explain how they could ensure their experiment was reproducible (2) 

……………………………………………………………………………………………………………… 

……………………………………………………………………………………………………………… 

Decide whether each experiment described should use random sampling (R) or 

Systematic sampling (S) 

• Investigate whether seaweed growth is dependent on the distance from the 

seashore 

• Investigate the percentage grass cover on a football field 

• Investigate how pollution impacts growth of Dogs Mercury plants 

• Investigate how grass cover changes between open land and forest 

• Investigate how many pineapples are growing in a field 

Activity 4  

Investigate whether seaweed growth is dependent on the distance from the seashore (5)  

Planning space:  

 

 

 

 

…………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………… 
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…………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………… 

The question was worth 5 marks. How many did you earn? ____/5 

 

How could you improve your answer? 

…………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………… 

Activity 5  

Try this question independtly then discuss your answer with your tutor and classmates:  

A student wants to study the imapct of people playing football on plant growht in a field. 

The student:  

• Draws a transect line from one side of the football field to the other 

• Uses 3 quadrats, each measuring 0.25m x 0.25m  

• Randomly places thequadrats along the transect 

This method will not provide the student with valid data. Give three ways he can improve 

his experiment (3) 

…………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………… 

 

Did you and your classmates agree on the improvements the student should make? Are 

there any extra points you could make? 

…………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………… 
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Tutorial 2.3 – Osmosis Practical  

In this tutorial you will look at: 

 The aims and method of the Osmosis core practical  

 How to calculate percentage change using recorded data  

 Plotting data on a suitable graph and explaining the findings  

Activity 1  

The aim of the Core Practical is to investigate how different concentrations of salt solutions 

affect the mass of plant tissue. 

 

What is the independent variable? (1) 

 

…………………………………………………………………………………………………………………… 

 

What is the dependent variable? (1) 

…………………………………………………………………………………………………………………… 

What should your control variables include? (2) 

…………………………………………………………………………………………………………………… 

Activity 2  

Your data table will look like this:  

 

You can be given data and asked to work out the changes in mass, change in length or 

percentage change for either of these values.  
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If a value comes out as a minus number for these calculations, keep the minus sign as it is 

important for your calculations! 

e.g. a cylinder measured 4cm before the experiment and 5.1cm after the experiment. 

Calculate the change in length. 

 

5.1–4 = 1.1cm 

 

e.g. a cylinder had a mass of 2.5g before the experiment, and a mass of 2.1g after the 

experiment. Calculate the change in mass. 

 

2.1–2.5 = - 0.4g 

 

Your turn 

 

1. Calculate the change in mass for a cylinder that measured 0.5g before the experiment 

and 1.8g after the experiment (1) 

…………………………………………………………………………………………………………………… 

2. Calculate the change in length for a cylinder that measured 3cm before the experiment 

and 2.7cm after the experiment (1) 

…………………………………………………………………………………………………………………… 

Activity 3  

Practice Questions: 

 

1. Calculate the percentage change of a potato cylinder that was 5cm long at the 

start of the experiment, and 3.2cm long at the end of the experiment. Give your 

answer to 2 decimal places (3) 

 

 

 

 

 

2. Calculate the percentage change of a potato cylinder that had a mass of 3.3g at 

the start of the experiment, and 4.1g at the end of the experiment. Give your answer 

to 2 decimal places (3) 
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Activity 4 

Model:        Complete the missing values: 

 

 

Use this space for your calculations: 
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Activity 5  

Data:  

 

Task: Plot the data from the table on the graph below (2)  

 

 

Task: On your graph above, use a ruler to draw a line of best fit (1)  

 

Task: Go back to your graph and work out your concentration for the inside of the potato.  
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Activity 6  

Consolidate 

 

An experiment was set up to investigate the effects of osmosis on the mass of carrot. 

 

Carrot cylinders of equal size were measured, and their masses were recorded. One 

cylinder was then added to each of the following solutions: 

 

Tube A: dilute water 

Tube B: 0.25 mol/dm3 

Tube C: 0.5 mol/dm3 

 

Cylinders were left overnight, and their masses were taken again. The percentage changes 

in mass were calculated and plotted on a graph. 

 

1. Suggest why students calculated the percentage change in mass for each carrot 

rather than simply using the change in mass (1) 

…………………………………………………………………………………………………………………… 

 

…………………………………………………………………………………………………………………… 

2. Explain why the cylinder in Tube A had a 25% increase in mass (2) 

…………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………… 

3. The potato in Tube B did not change mass. Explain why (2) 

…………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………… 

4. Why should the scientist keep the room temperature the same throughout the 

experiment? (1) 

…………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………… 

5. Give two examples of random error that could be made in this experiment (2) 

…………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………… 
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Tutorial 2.4 – Enzymes and pH Core Practical  

In this tutorial you will look at: 

 How amylase breaks down starch with reference to the lock and key model 

 The aims and variables of the amylase experiment  

 Interpreting pictorial representations of results and predicting alternative 

outcomes  

Activity 1  

In the space below, draw a diagram that represents ‘The Lock and Key Model’  

 

Activity 2  

Try these questions independently, then discuss with your tutor and classmates: 

 

1. Write the Independent Variable (1) 

…………………………………………………………………………………………………………………… 

2. Write the Dependent Variable (1) 

…………………………………………………………………………………………………………………… 

3. Write the investigative question for this experiment (1) 

…………………………………………………………………………………………………………………… 

4. Identify three variables which should be controlled in this experiment and explain 

why each one should be controlled (3) 

 

………………………………………………………………………………………………………………… 

 

…………………………………………………………………………………………………………………… 
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5. Why are the Starch and Amylase solutions incubated at 35ºC in a water bath prior to 

the experiment start? (1) 

 

…………………………………………………………………………………………………………………… 

 

6. Why might some scientists find different results even when they follow this method? 

(1) 

 

…………………………………………………………………………………………………………………… 

 

7. One student says that taking a drop every ten seconds is too tricky and suggests the 

group try every 30 seconds instead. Is this a good idea? How might this affect their 

data? (1) 

 

…………………………………………………………………………………………………………………… 

 

Activity 3 
 

The spotting tile below shows the results of the experiment when completed using pH 6 

buffer. Drops were taken from the mixture and added to the tile every 10 seconds. 

 

How long did it take the Amylase to break down the Starch?  

 

…………………………………………………………………………………  

 

How do you know this?  

 

………………………………………………………………………………… 

 

 

 

Activity 4  

Complete the question independently then discuss with your tutor.  

Protease is used in the body to digest protein and yield amino acids. 

 

An experiment was carried out to identify the optimal pH for this 

enzyme. Prior to mixing enzyme with substrate, both solutions were 

incubated at 35ºC for 10 minutes. 

 

Complete the tile to show what you would expect the results to 

show. 

 

Explain why you would expect to see these results (2) 

 

…………………………………………………………………………………………………………………… 

 

…………………………………………………………………………………………………………………… 
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A second student repeats this method and obtains a cross in the first depression of her pH 2 

row. Her teacher says this data is not reliable. Why not? (2) 

 

…………………………………………………………………………………………………………………… 

 

…………………………………………………………………………………………………………………… 

 

Why were the solutions incubated at 35ºC prior to mixing? Give 2 reasons (2) 

 

…………………………………………………………………………………………………………………… 

 

…………………………………………………………………………………………………………………… 

 

Activity 5 
 

Consolidate: Complete the match up of the key terms and ideas from today’s session. 
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Knowledge Check #2 

You should complete these questions using the online form provided by your tutor if you 

can. 

If you can’t complete the questions online, you can do it here: 

1. Define precision: 

a) How close the results are to the mean (or to each other) 

b) How close to 100% accurate the instrument is every time  

c) How close the results are to the mode  

d) How close the results are to the mean (or to each other) 

 

2. A 3.5cm long carrot cylinder is cut. This is placed in pure water for 6 hours before 

being removed and measured again. The cylinder is now 3.8cm long. Select the 

correct percentage change to two decimal places 

a) 8.75%  

b) 8.57%  

c) 8.32%  

d) 9.57%  

 

3. What is the definition of a dependent variable?  

a) The factor being measured in the investigation 

b) A factor changed by the scientist in the investigation 

c) A factor being changed during the course of the investigation 

d) A factor being disproved during the investigation  
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Module 2 review 

How do you feel now? 

This module aimed to help you: 

1. Identify variables in an experiment, as well as define accuracy, precision, reliability, 

reproducibility, and repeatability.  

2. Plan and evaluate experiments using random sampling or transects appropriately.  

3. Know the method of osmosis core practical, know how to calculate percentage 

change, and plot your results on a graph.  

4. Understand the aims and variables of the amylase experiment and explain, using the 

lock and key model, how amylase breaks down starch. 

  

What next? 

Reflection is important because it helps you review and improve the way you approach 

tasks, rather than just carrying on doing things as you have always done them. 

Take a few minutes to think about where you think you did well during the last four tutorials, 

and what you think you could improve on. Write your thoughts in the boxes below. 

What I did well… What I could have improved on… 

  

What I could do differently to make the most of my next tutorials… 
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Module 3 – Homeostasis and Response  

Tutorial Topic 

Tutorial 3.1 

The Human Nervous System  

 

Tutorial 3.2 

Homeostasis 

 

Tutorial 3.3 

Regulation of Blood Glucose 

 

Tutorial 3.4 

Hormonal Control of Reproduction  

 

 

Learning objectives 

At the end of this module, you will be able to: 

1. Understand the structures and functions of the nervous system and how a reflex is 

controlled. 

2. Understand and explain how glucose regulation, thermoregulation and water 

regulation work and are connected.  

3. Understand the differences between Type 1 and Type 2 Diabetes.  

4. Understand how hormonal regulation impacts the menstrual cycle.  
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Knowledge Check #1 

You should complete these questions using the online form provided by your tutor if you 

can. 

If you can’t complete the questions online, you can do it here: 

1. Homeostasis can be described as the way the body regulates the internal conditions 

of cells, even when the environment around us is constantly changing. Which of the 

following is not an example of homeostasis?  

a) Control of body temperature 

b) Control of water level 

c) Control of blood glucose levels 

d) Controlling the amount of blood in the body 

 

2. Which hormone regulates blood glucose levels?  

a) Insulin 

b) HCG 

c) Oxytocin 

d) Adrenaline 

 

3. What are the roles of FSH in the female reproductive system?  

a) Only causes the egg follicle to mature 

b) Causes the egg follicle to mature and the release of oestrogen 

c) Causes release of an egg into the fallopian tube  

d) Helpful for the healthy development of a fetus  
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Tutorial 3.1 – The Human Nervous System  

In this tutorial you will look at: 

 The structures and functions of the nervous system and neurones  

 The structure and function of a synapse 

 Explaining how a reflex is controlled 

Activity 1  

Label the different parts of the nerve cell  

  

 

You need to be able to label all the components of a neurone and describe the functions 

of some of these. Do you know about any already? Write any ideas below:  

…………………………………………………………………………………………………………………… 

 

…………………………………………………………………………………………………………………… 

 

………………………………………………………………………………………………………………… 

 

……………………………………………………………………………………………………………………  

Image Source: http://clipart-library.com/clipart/n145878.htm 
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Activity 2  

Connect the cell components on the left with their functions on the right.  

 

Activity 3  

Can you label this diagram of a synapse? 
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Activity 4 

You can be asked to identify a stimulus, a receptor, an effector and the action. 

Reflex Action 1 has been completed below to show you how to identify these parts of the 

reflex arc: 

Reflex action Stimulus Receptor Effector Action  

1 Smell  
Nose (Olfactory 

receptors) 
Salivary gland  

Release of 

saliva  

2 Pain   
Arm muscle 

(bicep/tricep) 

Contraction of 

arm muscle  

3  
Pressure 

receptors on leg 
Leg muscle   

4 Light  
Light receptors 

on retina 
 

Contraction of 

eye muscle  

Complete the missing boxes in the table.  

It is important to note that the receptors and effectors are not just “arm” or “eye” but the 

specific parts of these organs and limbs that will detect and respond to change. Simply 

writing “arm” for reflex action 2 would not earn a mark as it is not specific enough. 

Activity 5 

Task: Choose one of the reflex actions listed above and write a description of the reflex arc 

that would produce this action. Make sure your neurones are in the right order! (6) 

…………………………………………………………………………………………………………………… 

 

…………………………………………………………………………………………………………………… 

 

…………………………………………………………………………………………………………………… 

 

…………………………………………………………………………………………………………………… 

 

…………………………………………………………………………………………………………………… 

 

…………………………………………………………………………………………………………………… 

 

…………………………………………………………………………………………………………………… 

 

…………………………………………………………………………………………………………………… 

 

…………………………………………………………………………………………………………………… 

 

 

…………………………………………………………………………………………………………………… 
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Ask your tutor what the marks were for in this question: did you miss any? 

What went well in this answer? 

…………………………………………………………………………………………………………………… 

 

…………………………………………………………………………………………………………………… 

How could you improve this answer next time? 

…………………………………………………………………………………………………………………… 

 

…………………………………………………………………………………………………………………… 

 

Thinking question: how do we know reflexes are “unconscious”? 

 

Activity 6  

Consolidate: Use the information from today’s lesson to create 3 exam questions you think 

you could be asked about the Nervous System, then try to answer your questions! 

Example question: How does information pass across a synapse? (1 mark) 

Answer: As a chemical. 

Now you try! 

 

 

 

 

 

Challenge: Patients with Multiple Sclerosis do not have fully intact myelin sheaths on their 

neurones – what symptoms might you expect a patient with this disease to show and why?  
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Tutorial 3.2 – Homeostasis  

In this tutorial you will look at: 

 The parts of the body involved in homeostasis  

 How thermoregulation works  

 How water regulation and thermoregulation are connected  

Activity 1 

Use the space below to write down your own definition (with examples) of homeostasis  

…………………………………………………………………………………………………………………… 

 

…………………………………………………………………………………………………………………… 

 

…………………………………………………………………………………………………………………… 

 

…………………………………………………………………………………………………………………… 

Activity 2 

Use the space below to write down a definition of Thermoregulation, along with 2 examples 

…………………………………………………………………………………………………………………… 

 

…………………………………………………………………………………………………………………… 

 

…………………………………………………………………………………………………………………… 

 

…………………………………………………………………………………………………………………… 

Activity 3  

Shivering 

 

Temperature receptor cells in our skin detect that our body temperature has dropped. 

These cells send a message to the brain, which decides we need to shiver. The brain sends 

a message to the body muscles causing them to contract involuntarily – this is shivering. The 

contraction of the muscles needs energy (which it gets from carrying out rapid respiration). 

Some of the energy created from this respiration is released as thermal energy and can 

warm us up! 

 

Task: Identify each of the following components in the paragraph: 

• Stimulus: 

• Receptor: 

• Co-ordination centre: 

• Effector: 
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Trapping warm air with hairs on the skin 

 

Hairs on your arms and legs can lie flat or stand on end to help thermoregulation. When 

temperature sensors on your limbs detect a decrease in temperature, they signal the brain 

which in turn sends a message to the muscles underneath the hairs in your skin. The muscles 

contract, pulling the hair up. Now they are all up, the hairs can trap warm air around us to 

insulate us against the cold. 

 

Task: Identify each of the following components in the paragraph: 

• Stimulus: 

• Receptor: 

• Co-ordination centre: 

• Effector: 

 

Activity 4  
 

Use the space below to draw a flow chart of all the processes that take place in your body 

when you are too cold  

 

 

 

 

 

 

 

Activity 5  

Now we know the 3 ways our body behaves when it is too cold. What 3 things does the 

body do when we are too hot? Think about the opposite actions to those we just learned! 

1. 

2. 

3. 

 

Sweating 

 

When we are too hot, our body wants to cool the skin down. One way to cool the skin is by 

letting a liquid evaporate from the surface, so glands under the skin secrete sweat so that 

when the sweat evaporates from our skin it will leave the surface cooler than before. 

 

Use the paragraph above to identify: 

• Stimulus: 

• Receptor: 

• Effector: 
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Hairs on the skin lying flat 

 

When we are too hot, the temperature receptors in the skin send a message to the brain, 

which in turn sends a message to the muscles below the hairs on our skin. The muscles are 

told to relax, causing the hairs on our skin to lie flat so that warm air around us can escape 

and our skin cools down. 

 

Vasodilation 

Vasodilation is the opposite of vasoconstriction – what must dilation mean? How do you 

know this? 

 

Task: Use the paragraph titled “Vasoconstriction” and describe how the body responds to 

an increased body temperature using vasodilation 

 

…………………………………………………………………………………………………………………… 

 

…………………………………………………………………………………………………………………… 

 

…………………………………………………………………………………………………………………… 

 

…………………………………………………………………………………………………………………… 

 

…………………………………………………………………………………………………………………… 

 

…………………………………………………………………………………………………………………… 

 

Challenge: what might happen if you could not increase your body temperature when you 

were too cold? Discuss why this would happen with your tutor. 

 

Activity 6  
 

What is the effector in this pathway: the pituitary gland or the kidney? Why do you think this 

is? 

 

…………………………………………………………………………………………………………………… 

 

…………………………………………………………………………………………………………………… 

 

Why should a person drink more on a hot day than on a cold day? (1) 

 

…………………………………………………………………………………………………………………… 

 

…………………………………………………………………………………………………………………… 
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Activity 7  

Practice Questions 

A woman spends her Fridays at work, where she sits still in an air-conditioned office all day. 

She spends her Saturdays training for an upcoming half marathon. 

She drinks the same amount of water on both days. 

 

Describe how her body maintains the same temperature on both Friday and Saturday (6) 

 

…………………………………………………………………………………………………………………… 

 

…………………………………………………………………………………………………………………… 

 

…………………………………………………………………………………………………………………… 

 

…………………………………………………………………………………………………………………… 

 

…………………………………………………………………………………………………………………… 

 

…………………………………………………………………………………………………………………… 

 

…………………………………………………………………………………………………………………… 

 

The woman notices that she doesn’t urinate often on Saturdays, why would this be? (1) 

 

…………………………………………………………………………………………………………………… 

 

How did you find these questions? Are there any key points you want to check? Discuss 

with your tutor and make notes below: 

 

…………………………………………………………………………………………………………………… 

 

…………………………………………………………………………………………………………………… 

 

Challenge: it is possible to survive with only one Kidney, what symptoms or problems might 

a person with only one Kidney have? 

 

…………………………………………………………………………………………………………………… 

 

…………………………………………………………………………………………………………………… 

 

…………………………………………………………………………………………………………………… 

 

…………………………………………………………………………………………………………………… 

 

…………………………………………………………………………………………………………………… 
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Tutorial 3.3 – Regulation of Blood Glucose  

In this tutorial you will look at: 

 The processes controlling glucose levels in the body  

 Understanding the differences between Type 1 and 2 diabetes 

 Analysing data with regards to diabetes patients 

Starter Task  

In the space below, mind map everything you already know about Glucose  

 

 

 

 

 

 

 

 

Activity 1  

Task: summarise each of the processes controlling blood glucose into 5 words. You can use 

up to 3 images to help you!  

When blood glucose is too high… 

 

 

 

 

 

When blood glucose is too low…  
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Activity 2  

Task: Compare Type 1 and Type 2 diabetes using the Venn Diagram below. You can 

include causes and treatments too!  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Activity 3 

Evaluating Data for diabetes 

 

A lot of exam boards use diabetes graphs to check your data analysis skills and check you 

understand what you have learned. We will look at an example graph and think about the 

types of questions you could be asked. 

 

Remember that graph skills are the same in maths as they are in science – we still draw and 

read graphs the same way in both subjects. Once you have mastered the skills in one 

subject, you’ll know what to do in the other! 

  

Type 1 Type 2 
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Look at the graph above. What patterns can you see straight away? Make some notes 

and discuss these with your tutor. 

 

…………………………………………………………………………………………………………………… 

 

…………………………………………………………………………………………………………………… 

 

There are lots of things we could be asked to do with this data: 

1. Read numbers from here e.g. what is the percentage probability of a man with a 

BMI between 25 and 29.9 developing Type 2 diabetes? 

2. Compare two data points e.g. compare the percentage probabilities of developing 

Type 2 diabetes between a man and a woman, both with BMIs between 35.0 and 

39.9. 

3. Identify a pattern e.g. what is the relationship between BMI and the likelihood of 

developing Type 2 diabetes? 

4. A suggestion question: Suggest an explanation for the relationship between BMI and 

increasing risk of diabetes. 

 

Use the space below to take notes as your tutor goes through the answers and worked 

examples:  
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Activity 4  
 

Task: Look at the graph and answer the questions below  

 
1. Describe how the number of males with diabetes changes from 0-40 to 71 and over 

(2) 

 

…………………………………………………………………………………………………………………… 

 

…………………………………………………………………………………………………………………… 

 

………………………………………………………………………………………………………………… 

 

2. Compare the number of males and females with diabetes aged 51-60 (2) 

 

…………………………………………………………………………………………………………………… 

 

…………………………………………………………………………………………………………………… 

 

…………………………………………………………………………………………………………………… 

 

3. Suggest why rates of Type 2 diabetes in women increase as women get older (2) 

 

…………………………………………………………………………………………………………………… 

 

…………………………………………………………………………………………………………………… 

 

…………………………………………………………………………………………………………………… 
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Activity 5 
 

Consolidate 

 

a) Write a sentence about something you have learned about Diabetes today. 

 

…………………………………………………………………………………………………………………… 

 

…………………………………………………………………………………………………………………… 

 

b) Turn your sentence into pictures below using dual coding 

 

 

 

 

 

 

 

 

c) Cover your written sentence and show your friends the pictures: can they guess 

what you have written? If not, how could you improve your pictures to help? 
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Tutorial 3.4 – Hormonal Control of Reproduction 

In this tutorial you will look at: 

 Knowing the hormones involved in the menstrual cycle  

 How hormones interact to control the menstrual cycle  

 Explaining how hormonal contraception works  

Activity 1 

Label the parts of the female reproductive system: 
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Activity 2  

Task: what are the functions of each part of the reproductive system?  

• Ovaries: 

• Oviducts: 

• Uterus: 

• Cervix:  

• Vagina:  

Key question: Where does fertilisation take place? Check with your tutor!  

…………………………………………………………………………………………………………………… 

Activity 3  

There are 4 hormones involved in the control of the female reproductive system and the 

Menstrual Cycle: 

• Follicle Stimulating Hormone (FSH) 

• Oestrogen 

• Luteinising Hormone (LH) 

• Progesterone 

 

Hormone 
Site of 

Production 
Site of Action Function 

FSH (Follicle 

Stimulating 

Hormone) 
Pituitary gland Ovaries 

• Causes an egg follicle inside the 

ovary to grow and mature. 

• Activates the release of 

oestrogen. 

Oestrogen 

Egg follicle 

(within the 

ovaries) 

Pituitary 

gland and 

uterus 

• Stops the pituitary gland releasing 

FSH.  

• Activates the pituitary gland to 

release LH. 

• Causes the endometrium to 

thicken.  

LH 

(Luteinising 

Hormone) 

Pituitary gland  Ovaries  

• Causes the egg to be released 

from the follicle and to travel to 

the uterus. 

• Stops oestrogen production.  

Progesterone 

Corpus Luteum 

(within the 

ovaries) 

Pituitary 

gland and 

uterus  

• Maintains the endometrium. 

• Stops the pituitary gland 

producing FSH and LH.  
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If a fertilised zygote does not implant in the endometrium, the levels ofpProgesterone start 

to fall. This causes the endometrium to shed (menstruation) and the pituitary gland is able 

to release FSH again to restart the cycle. 

 

There are some terms in the table we may not be clear on, so to double check: 

• Egg follicle: a small sac containing one immature egg cell. There are thousands of 

egg follicles in each ovary. 

• Corpus Luteum: Once the egg has been released from the follicle in ovulation, the 

leftover parts of the follicle mature into this new structure. The Corpus Luteum 

secretes hormones to support the Menstrual Cycle. 

 

Use the information above to draw a flow chart and show how each hormone interacts 

with others. There are some symbols in the key to help you get started. 
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Activity 4 

Questions 

1. Define Ovulation (1) 

 

…………………………………………………………………………………………………………………… 

 

…………………………………………………………………………………………………………………… 

 

2. When does Ovulation take place? (1) 

 

…………………………………………………………………………………………………………………… 

 

3. How can you tell from the graph that LH is responsible for Ovulation? (1) 

 

…………………………………………………………………………………………………………………… 

 

4. Between which days does menstruation occur? (1) 

 

…………………………………………………………………………………………………………………… 

 

5. Between which days is a female most likely to get pregnant? (1) 

 

…………………………………………………………………………………………………………………… 
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Activity 5  

Type of 

Contraceptive 
How it works Pros Cons 

Combined Pill  

Oestrogen and 

Progesterone 

hormones are 

inside the pill which 

is taken every day  

• 99% effective  

• Decreases risk of 

developing some 

diseases  

• Can reduce PMS 

and pain 

associated  

• Has serious side effects 

such as increased risk of 

breast cancer 

• Have less serious side 

effects such as 

headaches and nausea 

• Women have to 

remember to take it 

everyday 

• This is not suitable for 

women over 35 or 

smokers 

Hormonal 

Implant 

Rod is inserted 

under the skin of 

your arm and 

slowly releases 

hormones  

• Lasts up to 3 years 

• 99.9% effective  

• Can stop 

menstruation  

• Do not need to 

remember to take 

it every day  

• Can reduce PMS 

and pain 

associated with 

menstruation 

• Fertility returns to 

normal 

immediately after 

removal 

• Can cause acne, mood 

swings and headaches 

• Needs to be inserted 

and removed by a 

Doctor/Nurse 

• Needs to be surgically 

inserted or removed 

Injection  

Injection that 

slowly releases 

hormones  

• 99.6% effective  

• Do not need to 

remember to take 

it everyday 

• Can reduce PMS 

and pain 

associated with 

menstruation 

• Only lasts for 12 weeks  

• Side effects can include 

weight gain, mood 

swings  

• Can take up to 1 year for 

fertility to return to 

normal 

• Need to have repeat 

injections before the 

previous one wears off  

Evaluate the use of the hormonal implant as a contraceptive compared to the combined 

pill  

…………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………… 
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…………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………… 

Activity 6  

Task: Complete the question below.  

The diagram shows an intra-uterine device (IUD).  

 

The IUD is put inside the uterus. The IUD contains 

a hormone and the supply of the hormone in 

the IUD lasts for about three years.  

 

The hormone works by causing the 

endometrium to become very thin, and the 

body to produce a barrier of mucus across the 

cervix. 

 

For every 1000 women using the IUD for one year, 2 women become pregnant. There are 

about 4 pregnancies for every 1000 women using the hormonal injection consistently for 

one year. 

 

 

Evaluate the use of the IUD compared with the hormonal injection (4) 

Use the information in this question and your own knowledge and understanding. 

…………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………… 
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Discuss your answer with your tutor: were there any key ideas you missed? Record some 

thoughts below.  

What went well? 

…………………………………………………………………………………………………………………… 

How could you improve? 

…………………………………………………………………………………………………………………… 

Knowledge Check #2 

You should complete these questions using the online form provided by your tutor if you 

can. 

If you can’t complete the questions online, you can do it here: 

1. Select the correct definition of ‘hormone' 

a) Chemical messengers released by glands into the blood and carried to a 

target organ/organs  

b) Chemical messengers released by glands into the nervous system and carried 

to a target organ/organs 

c) Biological messengers released by target organs to regulate the autonomic 

nervous system  

d) Chemical messengers released by glands into the blood to regulate heart 

functions  

2. Select the function of the hormone ADH in water regulation 

a) Sends signals to the hypothalamus to increase the feeling of being thirsty 

b) Acts on the kidney to increase the volume of water that is reabsorbed by the 

body 

c) Acts to increase the osmosis of cell membranes  

d) Acts on the kidney to decrease the volume of water that is reabsorbed by the 

body 

3. What is meant by ‘vasoconstriction’?  

a) When a blood vessel squeezes and blood flow through the vessel is reduced  

b) When a blood vessel squeezes and shrinks in size permanently 

c) When a blood vessel dilates and blood flow through the vessel is increased 

d) When a blood vessel increases in size permanently   
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Module 3 review 

How do you feel now? 

This module aimed to help you: 

1. Understand the structures and functions of the nervous system and how a reflex is 

controlled. 

2. Understand and explain how glucose regulation, thermoregulation and water 

regulation work and are connected.  

3. Understand the differences between Type 1 and Type 2 diabetes.  

4. Understand how hormonal regulation impacts the menstrual cycle.  

What next? 

Reflection is important because it helps you review and improve the way you approach 

tasks, rather than just carrying on doing things as you have always done them. 

Take a few minutes to think about where you think you did well during the last four tutorials, 

and what you think you could improve on. Write your thoughts in the boxes below. 

What I did well… What I could have improved on… 

  

What I could do differently to make the most of my next tutorials… 
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Module 4 – Infection and Disease  

Tutorial Topic 

Tutorial 4.1 Pathogens 

Tutorial 4.2 The Immune System  

Tutorial 4.3 Vaccination  

Tutorial 4.4 Antibiotics and Resistant Bacteria  

Learning objectives 

At the end of this module, you will be able to: 

1. Know the four types of pathogens, how they are transmitted between humans, and 

how prevention methods work. 

2. Explain how white blood cells protect against disease and how monoclonal 

antibodies are produced and used in medicine. 

3. Understand how vaccines work and evaluate whether children should be 

vaccinated against MMR 

4. Know how antibiotics work, and how MRSA evolved from a previously non-resistant 

species 
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Knowledge Check #1 

You should complete these questions using the online form provided by your tutor if you 

can. 

If you can’t complete the questions online, you can do it here: 

1. Select the correct 4 types of pathogens 

a) Viruses, Bacteria, Protists and Fungi 

b) Viruses, Bacteria, Protists and Algae 

c) Viruses, Bacteria, Protists and Lichen  

d) Viruses, Bacteria, Fungi and Algae 

 

2. Select the incorrect way that white blood cells respond to pathogens 

a) Engulfing the pathogen 

b) Creating antibodies to bind pathogen antigens  

c) Creating red blood cells to bind pathogen antigens 

d) Creating antitoxins to bind toxins from bacteria  

 

3. Select the correct way that you could prevent pathogen transmission. 

a) Allowing infected people to interact with each other  

b) Washing your hands if you sneeze or cough 

c) Allowing a pathogen to transmit quickly to attain herd immunity  

d) Allowing a pathogen’s life cycle to complete at its natural growth rate 
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Tutorial 4.1 – Pathogens  

In this tutorial you will look at: 

 The four types of pathogens and how they make us sick  

 How pathogens are transmitted between humans 

 How prevention methods work and evaluate a potential prevention method 

Activity 1  

Pathogens  

Pathogens are microorganisms that cause infectious diseases when they are passed from 

an infected person to an uninfected person. There are four types of pathogens that you 

need to know about: 

1. Bacteria 

2. Viruses 

3. Fungi 

4. Protists 

Use this space to record any information you discuss with your tutor: 

…………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………… 

Activity 2  

Dual Coding: remembering words through pictures 

 

Use the content on the powerpoints to draw diagrams to help you remember how each 

pathogen is transmitted. Try not to use words or numbers – pictures will help your brain 

remember the information more easily! 

Example: “Coughing and sneezing can spread viruses. This is called droplet infection” 
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Activity 3  

Which method(s) would work best for: 

a) HIV 

 

b) E. coli 

 

c) Ebola (spreads via contact with infected body fluids) 

 

d) Malaria  

 

e) Flu  

Explain why you have chosen each prevention method. Do your classmates and tutor 

agree? Make notes below 

…………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………… 

What does the command word ‘Evaluate’ mean? 

An evaluation is the weighing up of a situation e.g. describing all the positives you can think 

of, then the negatives and deciding whether you think something is a good or bad idea.  
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Activity 4  

Read the question below, have a go and discuss with your tutor after: 

One method for controlling malaria transmission is to release males into the wild that have 

been sterilised. These males would not be able to fertilise female mosquitos and therefore 

these interactions would not produce further mosquitos. This plan would not have 

immediate effect but scientists believe it could be successful over several decades. 

Evaluate this plan as a method of malaria control (6) 

…………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………… 

 

Read your answer through with your tutor and classmates. Did you all come to the same 

conclusion? If not, where did you differ? 

Make some notes below on how you think you could improve your answer. This could be 

including more keywords or explaining a process more clearly for example. 

…………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………… 

 

 



 

 

70 

 
 

Activity 5  

Consolidate: Use the information from today’s lesson to write 3 exam questions you think 

you could be asked about pathogens, then try to answer your questions! 

 

Example: 

 

Question: Why might a person with AIDS take longer to recover from E. coli infection than a 

healthy person? (2 marks) 

 

Answer: Patients with AIDS have weakened immune systems so their white blood cells 

cannot kill the E. coli bacteria effectively 

 

Now you try! 

Question 1: 

…………………………………………………………………………………………………………………… 

Answer:  

……………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………… 

Question 2:  

…………………………………………………………………………………………………………………… 

Answer:  

……………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………… 

Question 3:  

…………………………………………………………………………………………………………………… 

Answer:  

……………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………… 
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Tutorial 4.2 – The Immune System  

In this tutorial you will look at: 

 The parts of the non-specific immune system and its function 

 How white blood cells protect against disease  

 Describing and explaining how monoclonal antibodies are produced and used 

in medicine 

Activity 1 

Use the diagram of the human body and label any non-specific defences you can think of 

– start with the skin as explained in the presentation! 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Activity 2 

Discuss with your classmates and your tutor and decide on 2 reasons why we need more 

than just our non-specific defences.  

1.   

2.   
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Activity 3  

Add key terms and notes to the table below to summarise the three types of white blood 

cell action: 

Action Diagram Summary 

Phagocytosis/

Ingestion 

 

 

Production of 

antibodies 

 

 

Production of 

antitoxins 

 

 

Activity 4  

a) Define the key terms:  

• Phagocytosis  

 

• Antigen  

 

• Antibody  

 

• Toxin 

 

• Antitoxin 

 

• Complementary  
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b) Describe how bacteria cause infection in humans and describe how the immune 

system protects itself against bacteria (6)  

…………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………… 

Activity 5  

Create a flow diagram to show how monoclonal antibodies are made. Remember not to 

use any words, only pictures and symbols!  
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Activity 6  

Consolidate: Use the information from today’s lesson to write 3 exam questions you think 

you could be asked about the immune system and monoclonal antibodies, then try to 

answer your questions!  

Example:  

Question: Describe how injecting a monoclonal antibody for the flu virus would treat a 

patient with the disease (2)  

Answer: The antibody has a complementary shape to the flu antigen and would bind to it. 

The white blood cells would then recognise this as foreign and kill the virus.  

Question 1:  

…………………………………………………………………………………………………………………… 

Answer:  

…………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………… 

Question 2:  

…………………………………………………………………………………………………………………… 

Answer:  

…………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………… 

Question 3:  

…………………………………………………………………………………………………………………… 

Answer:  

…………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………… 

Challenge: Monoclonal antibodies are used to test for illegal drugs in athletes; how would 

this test work?  
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Tutorial 4.3 – Vaccination  

In this tutorial you will look at: 

 What vaccines are and what they are made from  

 How vaccines work with reference to primary/secondary response  

 Evaluating whether children should be vaccinated against MMR  

Activity 1 

Dual Coding: Use images and symbols to draw a flow diagram of how a vaccine works  
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Activity 2  

The graph below shows how the concentration of antibodies in the blood one patient 

change over one month.  

 

 

 

 

 

 

 

 

 

 

 

 

 

1. Explain how a vaccine protects you against disease (4)  

…………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………… 

2. Identify which day the patient was infected with the real pathogen (1)  

…………………………………………………………………………………………………………………… 

3. Describe the differences between the body’s response to the vaccine and the 

infection.  

…………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………… 
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Activity 3 

When we evaluate, we find advantages and disadvantages and then decide which 

argument, in our opinion, is stronger. 

Sort the statements below into the table below. You can add your own advantages and 

disadvantages as well! 

 

1. MMR Vaccination prevents against major outbreaks and pandemics of the three 

diseases if enough of the population have been vaccinated 

2. Patients can have bad reactions to vaccines 

3. The MMR vaccination protects you against three potentially fatal diseases 

4. Economically beneficial as parents do not have to take time off work to look after 

sick children 

5. Vaccines have eradicated some diseases from the human population 

6. Some patients cannot have the MMR vaccine as they are allergic to the contents of 

the injection 

7. Adverse reactions to vaccines (e.g. being ill as a result of the injection) are rare 

8. Some religions do not approve of/allow vaccination 

 

Advantages Disadvantages 

 

 

 

 

 

 

Thinking point: do you think the MMR vaccine is safe? Discuss your answer with your tutor 

and classmates. Why do you think it is or is not?  

Conslidate: Evaluate whether children should be given the MMR vaccine (6)  

…………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………… 
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Tutorial 4.4 – Antibiotics and Resistant Bacteria 

In this tutorial you will look at: 

 How antibiotics work, and their targets in bacteria 

 How MRSA evolved from a previously non-resistant species  

 Analysing the results of antibiotic sensitivity testing  

Activity 1 

We have seen a lot of terms beginning with “anti” in this topic. Match the keywords below 

to their definitions.  

 

 

Activity 2 

Example: MRSA 

 

One bacterial species is called Staphylococcus aureus. When some organisms of this 

species was grown in the presence of Methicillin antibiotic, most of them died but a small 

number of organisms mutated their DNA so that Methicillin did not kill them – they 

developed Methicillin resistance. We call this evolved species MRSA: Methicillin Resistant 

Staphylococcus Aureus. This species is called a superbug because it is very difficult to treat 

when patients are infected because it has antibiotic resistance. 

 

Use the information in today’s lesson to answer the questions: 

 

1. Name a pathogen which would be killed by antibiotics (1) 

 

…………………………………………………………………………………………………………………… 

 

2.  Define a mutation (1) 

 

…………………………………………………………………………………………………………………… 

 

…………………………………………………………………………………………………………………… 
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3. How do bacteria develop resistance? (4) 

…………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………… 

Activity 3  

Discuss the following questions with your classmates and make notes underneath.  

1. Which antibiotics are effective against this species 

of bacteria? How do you know? 

2. Which antibiotic are the bacteria evolving 

resistance against? How do you know? 

3. Which antibiotic should doctors prescribe and 

why? 

 

A good tip when you have questions like these are to 

ask yourself “how do I know that?” This will help you 

identify the steps in your thinking so you can apply 

these to different questions. 

 

How did you know which antibiotics were effective to 

answer question 1? What feature did you look for on 

the plate and why? 

…………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………… 

You can review any questions in this way, to help you spot patterns in how you think and 

how to answer these kinds of questions. 
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Activity 4 

Consolidate: Use the information from today’s lesson to write 3 exam questions you think 

you could be asked about antibiotics, then try to answer your questions! 

 

Example: 

 

Question: Suggest two ways antibiotic resistance could be reduced (2 marks) 

 

Answer: Do not over-use antibiotics and always use the lowest concentration possible. We 

could also develop new antibiotics or different ways to kill bacteria. 

Question 1:  

…………………………………………………………………………………………………………………… 

 

Answer:  

…………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………… 

Question 2:  

…………………………………………………………………………………………………………………… 

Answer:  

…………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………… 

Question 3:  

…………………………………………………………………………………………………………………… 

Answer:  

…………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………… 

Challenge: How might we be able to find new antibiotics? Do we have to rely on finding 

natural ones or could we make them in laboratories? 
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Knowledge Check #2 

You should complete these questions using the online form provided by your tutor if you 

can. 

If you can’t complete the questions online, you can do it here: 

1. Select the correct bodily response to a vaccine and subsequent exposure to the 

same pathogen 

a) The second exposure (to the pathogen) produces less antibodies more 

quickly than the vaccination.  

 

b) The second exposure (to the pathogen) produces more antibodies more 

quickly than the vaccination. 

 

c) The second exposure (to the pathogen) produces more antibodies slower 

than the vaccination. 

 

d) The second exposure (to the pathogen) produces less antibodies slower than 

the vaccination. 

 

2. Select the component which a vaccine will not contain 

a) A dead pathogen 

b) A weakened or inactive pathogen 

c) An antigen from the pathogen 

d) A live pathogen  

 

3. Select the incorrect description of how a virus causes a disease in a human 

a) A virus invades human body cells and uses cell machinery to make copies of 

themselves, which after multiple cycles causes symptoms  

b) A virus invades human body cells and uses cell machinery to make 2 copies 

of themselves, which causes symptoms  

c) A virus invades the human body and causes an anaphylactic response  

d) A virus invades the human body and causes a localised response which is 

easily curable  
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Module 4 review 

How do you feel now? 

This module aimed to help you: 

1. Know the four types of pathogens, how they are transmitted between humans, and 

how prevention methods work. 

2. Explain how white blood cells protect against disease and how monoclonal 

antibodies are produced and used in medicine. 

3. Understand how vaccines work and evaluate whether children should be 

vaccinated against MMR 

4. Know how antibiotics work, and how MRSA evolved from a previously non-resistant 

species 

What next? 

Reflection is important because it helps you review and improve the way you approach 

tasks, rather than just carrying on doing things as you have always done them. 

Take a few minutes to think about where you think you did well during the last four tutorials, 

and what you think you could improve on. Write your thoughts in the boxes below. 

What I did well… What I could have improved on… 

  

What I could do differently to make the most of my next tutorials… 
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Module 5 – Inheritance and Genetics  

Tutorial Topic 

Tutorial 5.1 Inheritance  

 
Tutorial 5.2 Variation and Evolution 

 
Tutorial 5.3 Selective Breeding  

 
Tutorial 5.4 Genetic Engineering  

  

Learning objectives 

At the end of this module, you will be able to: 

1. Use a Punnett square to explain how DNA is passed between generations and 

explain inheritance of genetic disorders. 

2. Explain how natural selection leads to evolution. 

3. Know what selective breeding is, how it can be used by humans, and the positive 

and negative effects of its use. 

4. Understand the advantages and disadvantages of genetic engineering in large-

scale food and medicine production. 
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Knowledge Check #1 

You should complete these questions using the online form provided by your tutor if you 

can. 

If you can’t complete the questions online, you can do it here: 

1. Mary’s mother has blue eyes, while her father is heterozygous and has brown eyes. 

What is the probability and likelihood of Mary inheriting blue eyes?  

a) 50% or ½ 

b) 75% or ¾ 

c) 25% or ¼ 

d) 0% or 0 

 

2. Select the correct size order from smallest to biggest  

a) Gene, DNA, Chromosome, Nucleus, Cell 

b) DNA, Gene, Nucleus, Chromosome, Cell  

c) DNA, Gene, Chromosome, Nucleus, Cell  

d) DNA, Gene, Cell, Chromosome, Nucleus  

 

3. As a %, how many chromosomes does a gamete have, compared to a body cell?  

a) 75%  

b) 55%  

c) 50% 

d) 45%  
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Tutorial 5.1 – Inheritance  

In this tutorial you will look at: 

 How DNA is passed between generations 

 How Punnett squares can be used to show inheritance  

 Inheritance of genetic disorders  

Activity 1  

Complete the blanks to label the diagram:  

(Ask your tutor if there are any parts you have questions about!)  

 

 

 

 

 

 

 

 

 

 

 

 

 

Activity 2  

Key Terms: Complete the definitions in the table. 

Keyword Definition 

DNA 

 

 

Gene 
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Chromosome 

 

 

Nucleus 

 

 

Gamete 

 

 

Allele 

 

 

Dominant  

 

 

Recessive  

 

 

Genotype  

 

 

Phenotype  

 

 

Activity 3 

Mia’s dad has the genotype Bb for his eye colour. Mia’s Mum has blue eyes. Work out the 

likelihood that Mia has blue eyes. 

For these questions we use Punnett squares: 

 

In the Punnett square we write each allele in a separate column or row to show which ones 

could possibly pair up to give Mia her eye colour. Then we fill in the combinations as below. 

 

The box where a pair of alleles meet should 

contain the genotype that this pair would 

give e.g. here Mia could inherit the dominant 

B allele from her father and the recessive b 

allele from her mother in which case her 

genotype would be Bb. 
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Complete the other boxes in the Punnett 

square to show the genotypes Mia could have.  

 

 

Activity 4  

Adam’s Mum has the genotype BB and his Dad has blue eyes. Complete the Punnett 

square and give the probability and percentage likelihood of Adam having blue eyes. 

Probability of blue eyes: 

Percentage likelihood of blue eyes: 

 

 

Activity 5  

Calculate the probability and % chance of a homozygous dominant mother and a 

heterozygous father having a child with Cystic Fibrosis. Use the letters F and f to show 

dominant and recessive alleles. 

First work out what these genotypes would be and check with your tutor. 

Mother’s genotype: 

Father’s genotype: 

Complete the Punnett square 

Probability:  

Percentage:  

Activity 6  

The parents are planning to have a 3rd child. Use a genetic diagram to work out the 

probability of the 3rd child having PKU. 

Use the letters P = no PKU and p = PKU sufferer 
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Activity 7  

A man has Polydactyly. The diagram below shows his immediate family and whether they 

also have Polydactyly. 

  

 

 

 

 

 

Using the diagram, and the letters D for polydactyly and d for the usual 5 toes, work out: 

a) The genotype of the father 

b) The genotype of the mother 

c) The probability and percentage chance that a 4th child would have Polydactyly. 

Activity 8  

A male with haemophilia has a child with an unaffected female. Work out the probability 

of their children: 

a) Having haemophilia 

b) Being a carrier for haemophilia 

Start by working out the alleles of the parents: 

Father: 

Mother: 

Complete the Punnett square to show inheritance: 

 

a) What is the probability of 

having a child with 

Haemophilia? 

………………………………………… 

 

b) What is the probability of 

having a child who is a carrier? 

………………………………………… 
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Tutorial 5.2 – Variation and Evolution  

In this tutorial you will look at: 

 The two types of variation 

 Natural selection and how it works  

 How natural selection leads to evolution  

Activity 1  

Write down the definition of ‘variation’ in the space below  

…………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………… 

Activity 2  

Place the features into the type of variation below: 

Hair colour   Hair length  Accent  Height  Muscle strength  

 Blood group  Weight  Ability to roll tongue  Scars 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Inherited  Environmental 
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Activity 3 

Write down the definition of ‘Natural Selection’ in the space below  

…………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………… 

Activity 4  

We can summarise all these steps into a method for answering our questions about natural 

selection: 

 

A scientist named Darwin came up with the theory of 

natural selection after visiting the Galapagos Islands in the 

Pacific Ocean. He found that across the islands and 

mainland Ecuador nearby, there were non-identical species 

of finches with different beak shapes. He noted that the 

finches seemed to have beak shapes suited to their diet and 

lifestyle e.g. finches which lived on insects had long thin 

beaks, which would make them suitable for picking insects 

out of small holes; while finches living on seeds had tough 

beaks, which would help them break open seed cases. 

Darwin proposed that these species had all evolved from a single species which spread 

over the islands and each population underwent natural selection. Mutations in the beak 

DNA created variation in the finch species and made some of the birds better suited to 

their diet on each new island. These birds would have been able to eat more than other 

variations of finch in the same environment (without this mutation) and would survive and 

reproduce, passing the advantage on to its offspring. This process would continue until only 

finches with the more suitable beak shape were left in that area. 

Re-read the information about finches above and identify what each of our summary 

diagram components are in this situation: 

• Mutation: change in the shape of the finch beak 

• Variation: 

• Adaptation: 

• Reproduction: 

• Evolution: 
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Activity 5 

Read the information and answer the question below. 

The addition of fertilisers to farmland has resulted in chemical run-off into water sources, 

causing green algae to bloom and cover the surface of the water. Frogs live near these 

water sources and are preyed on by birds which fly overhead. Explain what will happen to 

the frog population, whose colours are either black or green (6) 

…………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………… 

Your tutor might ask you to read your answer aloud – are there any points you would like to 

improve? 

Discussion: is evolution still taking place in humans? How can we know evolution has taken 

place to create our current form, and what might still be changing? 

Consolidate: summarise the 5 key steps of natural selection into a diagram. You could use 

an animal example e.g. how did giraffes evolve to have long necks? 
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Tutorial 5.3 – Selective Breeding  

In this tutorial you will look at: 

 What selective breeding is and how it can be used by humans 

 The positive and negative impacts of selective breeding  

 Evaluating the use of embryo screening  

Activity 1 

Write down the definition of ‘Selective Breeding’ in the space below  

……………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………… 

Activity 2  

Summarise the process of Selective Breeding into a short flow chart below. Try to use 

images to help you remember the steps.  
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Activity 3  

Before we begin the next section, what do you think some of the pros and cons of selective 

breeding might be? 

Make some notes in the table and discuss them with your tutor.  

Pros of Selective Breeding Cons of Selective Breeding 

 

 

 

 

 

 

 

 

Activity 4  

Practice Questions  

1. Define Selective Breeding (1)  

…………………………………………………………………………………………………………………… 

2. Describe the process of selective breeding (4)  

…………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………… 

3. Give two reasons why a farmer might selectively breed sheep (2)  

…………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………… 
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Activity 5 

Plan your answer to the question in the box below. Think about:  

• Key words 

• Steps in a process  

Explain how a population of chickens came to all be excellent egg producers (6)  

 

 

 

 

 

Now write your answer:  

…………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………… 

You don’t need to plan every answer, but for ones that are worth 4 or more marks it is wroth 

making some quick notes before you start.  

Activity 6  

Can you think of any other positive impacts of using genetic screening?  

…………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………… 
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There are some concerns about the use of embryo screening. Why do you think some 

people might not agree with embryo screening? 

…………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………… 

Discussion: Do you agree with any of the concerns? Which do you think is the most 

important and why?  

Activity 7  

A woman carries the allele BRCA2, which has been identified as increasing a person’s risk 

of developing breast cancer. She decides to have IVF treatment and asks to udnergo 

embryo screening for this allele. Evaluate the advantages and disadvantages of the 

woman undergoing these genetic tests (6)  

Plan your answer here:  

 

 

 

 

 

 

Now write it up:  

…………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………… 
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…………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………… 
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Tutorial 5.4 – Genetic Engineering  

In this tutorial you will look at: 

 How genetic engineering works and its uses in food and medicine  

 The advantages and disadvantages of genetic engineering  

 Explaining how modified plants can be produced on a large scale  

Activity 1 

Write down the definition of ‘Genetic Engineering’ in the space below  

……………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………… 

Summarise the four steps in the process:  

1.   

 

2.   

 

3.    

 

4.    

Activity 2  

The process of genetic 

engineering is difficult to 

understand. Read the 

diagram one more time, 

the complete the 

following tasks:  
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1. How is the new gene added into the plasmid?  

…………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………… 

2. Why do we use bacteria to produce high quantities of Insulin?  

…………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………… 

Now explain how the genetic engineering process works to your classmate using the 

keywods below. Ask your tutor if you get stuck explaining a step!  

• Chromosome  

• Plasmid  

• Insulin 

• Recombinant  

• Multiply  

Activity 3  

Write down three summary examples of where genetic engineering is used in food security.  

…………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………… 

Activity 4  

A developing nation has decided to grow genetically engineered maize to support their 

growing population. Assess the advantages and disadvantages of genetic engineering (6)  

Plan your answer here first:  
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Now write it up:  

…………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………… 

Show your answer to one of your classmates. Ask them to pick out one point you have 

exploained really well. Are there any points they think would have improved your answer? 

Make a note of these positive comments and suggestions for improvement below:  

Wins: 

…………………………………………………………………………………………………………………… 

Opportunities to improve:  

…………………………………………………………………………………………………………………… 

Activity 5  

Consolidate: We have covered a lot of content in this topic, and a lot of the vocabulary is 

new. Match the keywords to their definitions below to check your udnerstanding.  

 

  



 

 

100 

 
 

Knowledge Check #2 

You should complete these questions using the online form provided by your tutor if you 

can. 

If you can’t complete the questions online, you can do it here: 

1. Select an incorrect example of a feature determined by genetic variation: 

a) Natural hair colour 

b) Blood group 

c) Any eye colour  

d) Length of toenail 

 

2. An insect species has been found with a gene that provides resistance against 

common herbicides. When using this gene to produce a new species of herbicide-

resistant crops, which step is incorrect: 

a) The gene of interest would be isolated from the insect DNA by cutting with an 

enzyme. 

b) The same enzyme would be used to cut plasmid DNA from a bacterium  

c) The gene would be stuck into the cytoplasm and added to the plant cells.  

d) The gene would then become part of the plant cell DNA creating a 

herbicide-resistant species. 

 

3. Name the process where DNA is obtained from egg cells and tested for the 

presence of alleles indicative of genetic disease. 

a) Embryonic Screening 

b) Embryonic Processing  

c) Allelic Screening  

d) Genetic Screening  
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Module 5 review 

How do you feel now? 

This module aimed to help you: 

1. Use a Punnet square to explain how DNA is passed between generations and 

explain inheritance of genetic disorders. 

2. Explain how natural selection leads to evolution. 

3. Know what selective breeding is, how it can be used by humans, and the positive 

and negative effects of its use. 

4. Understand the advantages and disadvantages of genetic engineering in large-

scale food and medicine production. 

What next? 

Reflection is important because it helps you review and improve the way you approach 

tasks, rather than just carrying on doing things as you have always done them. 

Take a few minutes to think about where you think you did well during the last four tutorials, 

and what you think you could improve on. Write your thoughts in the boxes below. 

What I did well… What I could have improved on… 

  

What I could do differently to make the most of my next tutorials… 
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End of programme reflection 

In your final tutorial, your tutor will give you some feedback and you’ll reflect on the whole 

of the programme. Use this space to write your thoughts and targets for improvements you 

could make in your lessons at school. 

 

What I did well… What I could have improved on… 

  

My target for future work is… 

 

What I enjoyed most about the Brilliant Tutoring Programme… 

 

What I found challenging… How I overcame these challenges… 
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