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	Topic
	Programme of study statement
	Secure outcomes


	Lesson overview
	Kerboodle Resources and Assessment

	Working Scientifically

	

	WS 1.1 Asking scientific questions
	WS
- Ask questions and develop a line of enquiry based on observations of the real world, alongside prior knowledge and experience.
- Select, plan, and carry out the most appropriate types of scientific enquiries to test predictions, including identifying independent, dependent, and control variables, where appropriate.
	- Describe how scientists develop an idea into a question that can be investigated.
- Identify independent, dependent, and control variables.

- Explain that some questions can be investigated and others cannot.
	To start, ask students to make a list of questions they could ask, given something to investigate.
In the main lesson activity, students identify three questions they could ask to investigate given situations, identifying the independent, dependent, and control variables for their questions.
Support: A support sheet is available where students focus on ideas, questions, and variables of two stations as opposed to four. 

Try to decrease the number of technical terms used. 

An interactive screen is provided for a plenary, in which students categorise variables for an investigation as independent, dependent, and control. 

For homework, students write down variables linked to things they can investigate in everyday life.
	Activity: Asking scientific questions
Interactive: Identifying variables

	WS 1.2 Planning investigations
	WS

- Select, plan, and carry out the most appropriate types of scientific enquiries to test predictions, including identifying independent, dependent, and control variables, where appropriate.
- Use appropriate techniques, apparatus, and materials during fieldwork and laboratory work, paying attention to health and safety. 
	- Describe how to write a plan for an investigation.
- Recognise what makes data accurate and precise.

- Describe a risk assessment.
	To start, discuss with students different risks they took that day, classifying them as minor or severe. Include a discussion on likelihood as well.
In the main lesson activity, students choose the correct equipment to make measurements, then work through structured questions to discover the steps involved in planning investigations.

Support: The support sheet includes a suggested table of results. The emphasis of the teacher should be to help students understand the ideas rather than worrying about remembering terminology.

An interactive screen is provided for a plenary, in which students decide if sets of data are accurate and precise.

For homework, students write a risk assessment of an everyday activity. 
	Activity: Planning investigations
Interactive: Accurate or precise?

	WS 1.3 Recording data
	WS
- Use appropriate techniques, apparatus, and materials during fieldwork and laboratory work, paying attention to health and safety.
- Present observations and data using appropriate methods, including tables and graphs.
	- Describe how to make and record observations and measurements.
- Calculate a mean from three repeat measurements.
- Present data appropriately as tables and graphs.
	To start, students describe how to use equipment to collect data that is accurate and precise.
In the main lesson practical, students carry out a simple experiment to collect results, record them in a results table, and draw a suitable graph.

Support: An access sheet is available with simplified questions. Tables and graph grids have also been partially-filled in to help students with complex skills.

Extension: Students can see if they spot a pattern, attempt a conclusion, and explain why is it important to display data as graphs/charts (to display patterns).

An interactive screen is provided for a plenary, in which students calculate means for given data.

For homework, students collect some data at home and record it in a suitable table.
	Practical: Collecting and presenting data
Interactive: Calculating means

	WS 1.4 Analysing data
	WS
- Interpret observations and data, including identifying patterns and using observations, measurements, and data to draw conclusions.
- Present observations and data using appropriate methods, including tables and graphs
	- Find a pattern in data using a graph or chart.
- Interpret data to draw conclusions.
	An interactive screen is provided for a starter, in which students decide if the relationships described in various statements are likely or unlikely.
In the main lesson activity, students are provided with data sets, and for each set they have to choose the correct type of graph to draw.

Support: A support sheet is available where students are given pre-labelled graph grids to plot their data. An alternative source of support is to use the skill sheet for choosing scales instead of the accompanying support sheet.

Extension: Encourage students to give numerical examples when describing patterns in graphs.  Non-linear graphs are discussed in the extension.

To finish, ask students to complete graphs by adding a line of best fit.

For homework, students practise drawing graphs with given data.
	Activity: Analysing data
Interactive: Is there a relationship?

	WS 1.5 Evaluating data (extending)
	WS

- Evaluate data, showing awareness of potential sources of random and systematic error.
- Evaluate the reliability of methods and suggest possible improvements.

	- Describe the stages in evaluating data.
- Suggest ways of improving a practical investigation.
	To start, provide students with statistics and discuss as a class whether they believe the data or not.
In the main lesson activity, students compare two different experiments to identify why one is better than the other, and how the experiments can be improved. 
Support: The support sheet offers students a simplified text to summarise when considering differences between two experiments.

An interactive screen is provided for a plenary, in which students choose the pieces of information a scientist would want to know about data before deciding to trust a claim made by a fictional fertiliser company.

For homework, students write a paragraph to explain how to evaluate food data correctly, and why this is important.
	Activity: Evaluating data
Interactive: Patrick’s claim

	Topic
	Programme of study statement
	Secure outcomes


	Lesson overview
	Kerboodle Resources and Assessment

	Biology 1

	

	B1 1.1 Observing cells
	Biology

- Cells as the fundamental unit of living organisms, including how to observe, interpret, and record cell structure using a light microscope.
WS

- Use appropriate techniques, apparatus, and materials during fieldwork and laboratory work, paying attention to health and safety.
	- Describe what a cell is.

- Explain how to use a microscope to observe a cell.

- Use a microscope to observe a prepared slide and state the magnification.
	To start, discuss with students the advantages of increasing the appearance of an image. Magnifying lenses can be a useful tool, but if not available, draw images of different size on the whiteboard. 

In the main lesson practical, students should explore how a microscope works. Guided by the practical sheet, students can produce an instruction booklet to explain how to use a microscope. 

Support: The support sheet lists parts of a microscope. Instead of producing a full leaflet, students can instead write a simple statement for each part of the microscope. 

Extension: Students label the sheet alone and produce a detailed leaflet. Lead students to calculate the magnification used during the practical. Encourage students to consider the different levels of magnification. 

An interactive screen is provided for the plenary, in which students identify the parts of the microscope. 
For homework, students research the development of the microscope.
	Practical: Discovering the microscope

Interactive: 

What’s in a name? 
WebQuest: Development of the microscope


	B1 1.2 Plant and animal cells


	Biology

- Cells as the fundamental unit of living organisms, including how to observe, interpret, and record cell structure using a light microscope.

- The functions of the cell wall, cell membrane, cytoplasm, nucleus, vacuole, mitochondria, and chloroplasts.
WS

- Use appropriate techniques, apparatus, and materials during fieldwork and laboratory work, paying attention to health and safety.
	- Describe the functions of the components of a cell.

- Describe the similarities and differences between plant and animal cells.

- Prepare and observe cells on a microscope slide safely.
	An interactive screen is provided for the starter, in which students identify the parts of an animal cell.

In the main lesson practical, students then make and observe an onion cell slide with a microscope to produce a labelled diagram of the cell. 

Support: First, demonstrate the making of the slide, then help students to make the slide and set up the microscope if necessary.

Extension: Ask students to calculate the magnification they are using.

Finish by discussing with students what parts of a cell they could not see, and why that may be the case.

For homework, students compare the different parts of a cell.


	Practical: Making an onion slide

Interactive: Parts of a cell

	B1 1.3 Specialised cells
	Biology

- The similarities and differences between plant and animal cells.
WS

- Present observations and data using appropriate methods, including tables and graphs.


	- Describe examples of specialised animal cells.

- Describe examples of specialised plant cells.

- Describe specialised features of plant and animal cells, summarising this in a table or as a model.
	To start, students recap the parts of plant and animal cells and their functions.

In the main lesson activity, students research a specialised cell. They then either build a model or describe their cell to other students in a speed-dating activity. 

Support: the teacher controls which cells are researched. Give more difficult cells to the more able students/groups.

Extension: Ask probing questions during the presentation and ask students to complete the extension columns of the information table.

To finish, students identify specialised features and link them to their function on the interactive screen. 

For homework, students draw and label a specialised cell.

An alternative question-led lesson is also available for this lesson.
	Activity: Building a cell

Activity: Speed dating

Interactive: Matchmaking

Question-led lesson: Specialised cells

	B1 1.4 Movement of substances
	Biology

- The role of diffusion in the movement of materials in and between cells.

Physics

- Diffusion in liquids and gases driven by differences in concentration.

WS

- Make and record observations and measurements using a range of methods for different investigations.
	- Name some substances that move into and out of cells.

- Describe the process of diffusion.

- Collect data of diffusion of coloured gel, choosing appropriate ranges, numbers, and values for measurements and observations.
	To start, students identify the substances wanted by cells on the interactive screen.

In the main lesson practical, students investigate diffusion in cells using a cell model of coloured gel in water.

Support: The support sheet contains a results table for students to use. Help students to write in their observations by modelling good practice.

Extension: Encourage students to explain the idea of diffusion and lead their group during the experiment. They might be able to discuss limitations of the technique or model.

To finish, students role play diffusion through a cell membrane.

For homework, students explain diffusion in red blood cells.
	Practical: Observing diffusion

Interactive: Wanted or not

	B1 1.5 Unicellular organisms
	Biology

- The structural adaptations of some unicellular organisms.

WS

- Use appropriate techniques, apparatus, and materials during fieldwork and laboratory work, paying attention to health and safety.
	- Describe what a unicellular organism is.

- Describe the structure of an amoeba.

- Describe the structure of a euglena.

- Select the appropriate magnification to observe an amoeba and a euglena cell through a microscope.
	To start, discuss with students small organisms in our environment, leading to the introduction of unicellular organisms. 

In the main lesson practical, students observe amoeba and euglena using a microscope and produce a diagram of the organisms. 

Support: Avoid euglena in fresh preparations and have projection images prepared. Students will need more help with the microscopes. Students may only observe the amoeba as it is larger and slower-moving, therefore easier to see. Film clips or images may be used for the drawings rather than actual specimens but ideally use real specimens so that students do see the real organism.

Extension: Encourage more independent work. Students could also produce a series of diagrams to show amoeba moving.

An interactive screen is provided for a plenary, in which students identify features of cells that are unique to unicellular organisms and those that are in all cells.

For homework, write a description of the cells they have seen.
	Practical: Observing amoeba and euglena

Interactive: Spot the difference

	B1 Chapter 1  Checkpoint
	
	
	Using the Checkpoint assessment and Checkpoint resources, use this point to assess students and follow up with support and extension work. 
	Checkpoint

	B1 2.1 Levels of organisation
	Biology

- The hierarchical organisation of multicellular organisms: from cells to tissues to organs to systems to organisms.

WS
- Interpret observations and data, including identifying patterns and using observations, measurements, and data to draw conclusions.
	- Define and state examples of tissues, organs, and organ systems.

- Explain the hierarchy of organisation in a multicellular organism.
- Interpret information provided to decide on the function of the individual organs and of the organ system.
	To start, students sequence a picture of a cell, tissue, organ, organ system, and organism to introduce the idea of a hierarchical sequence.

In the main lesson activity, students extract information on organisation in organisms to answer questions. They then research an organ system to produce a presentation. 

Support: An access sheet is available, which includes simplified text and questions of lower demand. 

Organise students into groups so that some students can lead the task. Differentiate according to the quality of texts available.

Extension: Students should explain the role of each organ in the system in detail.

An interactive plenary is provided, in which students categorise words as cells, tissues, or organs.

For homework, students create a table to explain how the seven functions of life are carried out by the human body.
	Activity: Organising a body

Interactive: Cells, tissues, or organs?

	B1 2.2 Gas exchange
	Biology

- The structure and functions of the gas exchange system in humans, including adaptations to function.
WS

- Interpret observations and data, including identifying patterns and using observations, measurements, and data to draw conclusions.
	- Describe the structure of the gas exchange system.

- Describe how parts of the gas exchange system are adapted to their function.
- Interpret data given to compare the difference in the composition of inhaled and exhaled air.
	To start, demonstrate the difference between air and exhaled air using limewater. Discuss with students what may cause this difference. 

In the main lesson activity, students label a diagram of the gas exchange system and analyse given data on the composition of air.

Support: A support sheet is available with a list of key words to label the diagram and a pre-labelled graph grid for drawing the bar chart.

An interactive plenary is provided, where students complete a paragraph on the composition of inhaled and exhaled air.

For homework, students design a submarine which can support the gas exchange system of humans.
	Activity: The composition of inhaled and exhaled air

Interactive: The air we breathe

	B1 2.3 Breathing
	Biology

- The mechanism of breathing to move air in and out of the lungs, using a pressure model to explain the movement of gases, including simple measurements of lung volume.

- The impact of exercise, asthma, and smoking on the human gas exchange system.

WS

- Use appropriate techniques, apparatus, and materials during fieldwork and laboratory work, paying attention to health and safety.
	- Describe the processes of inhaling and exhaling.

- Describe how a bell jar can be used to model what happens during breathing.

- Explain how to measure lung volume.
- Use appropriately calibrated apparatus to obtain a lung volume.
	To start, students complete paragraph on the interactive screen to describe what happens when we breathe in.

In the main lesson practical, students calibrate a plastic bottle and use it to measure lung volume.

Support: The access sheet details a method with a pre-calibrated bottle. It also has a simpler table and questions.

To finish, compare and discuss students’ results, introducing the idea that factors, such as being asthmatic, can affect lung volume readings.

For homework, students write exam-style questions and mark schemes on what they have learnt so far.


	Practical: Measuring the volume of the lungs

Interactive: How we breathe

	B1 2.4 Skeleton
	Biology

- The structure and functions of the human skeleton, to include support, protection, movement, and making blood cells.
	- Describe the structure of the skeleton.

- Describe the functions of the skeletal system.
	To start, students label a skeleton using the interactive screen. 

In the main lesson activity, students build a model of a skeleton and use it to answer the questions on the activity sheet.

Support: Students should work in mixed-ability groups.

To finish, students identify the specific functions of different bones.

For homework, students annotate an image of an animal to describe how it achieves movement, support, and protection.

An alternative question-led lesson is also available for this lesson.
	Activity: Build your own skeleton

Interactive: Name those bones!

Question-led lesson: Skeleton

	B1 2.5 Movement: joints
	Biology

- Biomechanics – the interaction between skeleton and muscles, including the measurement of force exerted by different muscles.

WS

- Make and record observations and measurements using a range of methods for different investigations; and evaluate the reliability of methods and suggest possible improvements.
	- Describe the role of joints in movement.

- Explain how to measure the force exerted by different muscles.
- Carry out an experiment to make and record measurements of forces using the correct units.
	To start, discuss with students why a skeleton cannot walk. 

In the main lesson practical, students use a model of an arm to investigate the forces required by the arm to lift different masses. 

Support: A support sheet is available with a suggested table of results and a graph grid with pre-labelled axes.

An interactive screen is provided for a plenary, in which students use definitions to fill in a key word crossword.

For homework, students research hip replacements.
	Practical: Forces for lifting

Interactive: The role of joints in movement

WebQuest: Hip replacement

	B1 2.6 Movement: muscles
	Biology

- The function of muscles and examples of antagonistic muscles.

WS

- Interpret observations and data, including identifying patterns and using observations, measurements, and data to draw conclusions.
	- Describe the function of major muscle groups.

- Explain how antagonistic muscles cause movement.
- Interpret data collected in an experiment, to identify a pattern between muscle fatigue and repetitive muscle contraction.
	To start, use the simulation to observe changes in the thickness and length of antagonistic muscles in different actions.

In the main lesson practical, students investigate how repetitive contraction of muscles affects muscle fatigue.

Support: An access sheet is available where students are only required to repeat the experiment once, and the questions are of lower demand.

An interactive screen is provided for a plenary, in which students complete a paragraph on antagonistic muscles.

For homework, write an account of the antagonistic muscles involved in kicking a football.
	Practical: Investigating muscle fatigue

Interactive: Revisiting antagonistic muscles

Simulation: Antagonistic muscles

	B1 Chapter 2 Checkpoint
	
	
	Using the Checkpoint assessment and Checkpoint resources, use this point to assess students and follow up with support and extension work. 
	Checkpoint

	B1 3.1 Adolescence
	Biology

- Reproduction in humans (as an example of a mammal), including the structure and function of the male and female reproductive systems.
WS

- Interpret observations and data, including identifying patterns and using observations, measurements, and data to draw conclusions.
	- State the difference between adolescence and puberty.
- Describe the main changes that take place during puberty.
- Interpret observations given, to categorise the changes during adolescence.
	To start, students discuss the changes that they observe as children become adults, and discuss why these changes may need to occur.

In the main lesson activity, students sort cards of statements into those that describe changes in puberty. They use this to answer questions from the activity sheet.

Support: Take out cards relating to emotional changes, which are marked with a letter E, to allow students to solely focus on the physical changes that occur during adolescence.

An interactive screen is provided for a plenary, in which students sort changes during puberty in those of girls, boys, and both.

For homework, students produce a leaflet to detail the changes boys and girls experience in adolescence.
	Activity: Changes during adolescence

Interactive: Changes in puberty.

	B1 3.2 Reproductive systems
	Biology

- Reproduction in humans (as an example of a mammal), including the structure and function of the male and female reproductive systems.
WS

- Present observations and data using appropriate methods, including tables and graphs.
	- Describe the main structures in the male and female reproductive systems.

- Describe the function of the main structures in the male and female reproductive systems.
- Extract information from text to describe structures and functions of the key parts of the reproductive systems in a table.
	An interactive screen is provided for a starter, in which students label the parts of the male and female reproductive system.

In the main lesson activity, students extract information to label the reproductive systems of males and females, summarise the functions of each structure, and answer the following questions.

Support: A support sheet is provided for students with partially filled-in tables, linking structures and functions of the two reproductive systems.

To finish, students name a structure of the reproductive systems and choose another student to describe its function. 

For homework, students produce a crossword for the key words of this topic, producing clues to accompany it.
	Activity: Male and female reproductive systems

Interactive: Label those parts!

	B1 3.3 Fertilisation and implantation
	Biology

- Reproduction in humans (as an example of a mammal), gametes, and fertilisation.
	- Describe the structure and function of gametes.

- Describe the processes of fertilisation.

	An interactive screen is provided for a starter, in which students complete a paragraph on egg and sperm cells.

In the main lesson activity, students complete three tasks. Task 1 involves using diagrams to calculate magnification and scale, Task 2 involves connecting phrases to describe sexual intercourse, and Task 3 involves watching the video on fertilisation and answering the questions on the activity sheet.

Support: An access sheet is available where questions of lower demand are given and students are not required to carry out calculations for Task 1. 

Extension: If the video is used, students should carry out an evaluation of the video shown for Task 3. 

To finish, students order key words from this topic to describe fertilisation. 

For homework, students research fertility treatments. 
	Activity: Fertilisation and implantation

Video: Fertilisation and implantation

Interactive: Egg and sperm cells

WebQuest: Fertility treatment

	B1 3.4 Development of a fetus
	Biology

- Reproduction in humans (as an example of a mammal), gestation and birth, and the effect of maternal lifestyle on the fetus through the placenta.
	- Describe what happens during gestation.

- Describe what happens during birth.
	To start, discuss with students how an egg from the ovaries becomes a baby. 

In the main lesson activity, students each become an expert on one part of the development of a fetus, teaching it to the other members of their group. 

Support: The information cards are ramped, so give students the card on birth.

Extension: Students should become experts on the card about the development of the baby.

An interactive screen is provided for a plenary, in which students link key words from this topic to their definitions.

For homework, students write an account of the development of a baby. 
	Activity: Development and birth

Interactive: Development links

	B1 3.5 The menstrual cycle
	Biology

- Reproduction in humans (as an example of a mammal), menstrual cycle (without details of hormones).
WS

- Present observations and data using appropriate methods, including tables and graphs.
	- State what the menstrual cycle is.

- Describe the main stages in the menstrual cycle.
- Present information in the form of a graphical timeline.
	An interactive screen is provided for a starter, in which students complete a paragraph on the menstrual cycle.

In the main lesson activity, students interpret jumbled information on the menstrual cycle, arrange into the correct sequence order, and use this to answer the following questions.

Support: Students are simply required to sequence the text boxes in order.

Extension: Students should arrange the timeline against a scaled axis of time, using graph paper or, as an extra challenge, students could present the sequence in a circle as a pie chart.

To finish, students scale the events of the menstrual cycle to one minute.

For homework, students prepare five exam-style questions and mark schemes on reproduction.

An alternative question-led lesson is also available for this lesson.
	Activity: Timeline of the menstrual cycle

Interactive: Menstrual cycle facts

Question-led lesson: The menstrual cycle

	B1 3.6 Flowers and pollination
	Biology

- Reproduction in plants including flower structure, wind and insect pollination, fertilisation, including quantitative investigation of some dispersal mechanisms.

- The importance of plant reproduction through insect pollination in human food security.
WS

- Use appropriate techniques, apparatus, and materials during fieldwork and laboratory work, paying attention to health and safety.
	- Identify the main structures of a flower.

- Describe the process of pollination.

- Describe the differences between wind-pollinated and insect-pollinated plants.
- Use appropriate techniques to dissect a flower into its main parts.
	An interactive screen is provided for a starter, in which students link parts of a flower to their function.

In the main lesson practical, students dissect a flower and draw the different parts onto their practical sheet. 

Support: Demonstrate flower dissection in small groups and use larger flowers that are easier to dissect, for example, fuchsias or freesias.

To finish, students identify the type of pollination a plant undergoes from the properties of its pollen grains.

For homework, students write an account of insect or wind pollination.
	Practical: Flower dissection

Interactive: Parts of a flower

	B1 3.7 Fertilisation and germination
	Biology

- Reproduction in plants, including flower structure, seed and fruit formation.

WS

- Make and record observations and measurements using a range of methods for different investigations; and evaluate the reliability of methods and suggest possible improvements.
	- Describe the process of fertilisation in plants.

- Describe how seeds and fruits are formed.
- Make and record observations in a table with clear headings and units, using data to calculate percentage germination.
	An interactive screen is provided for a starter, in which students complete a gap-fill activity on germination.

In the main lesson practical, students investigate how the amount of water affects the germination of seeds, using their results to calculate percentage germination.

Support: A support sheet is available with a suggested table of results and a pre-labelled graph grid. 

To finished, hold a class discussion on accuracy, precision, and why results are displayed in graphs.

For homework, students should produce labelled diagrams of plant fertilisation and germination.
	Practical: Successful seeds

Interactive: Germination

	B1 3.8 Seed dispersal
	Biology

- Reproduction in plants, including seed and fruit formation and dispersal, including quantitative investigation of some dispersal mechanisms.

WS

- Select, plan, and carry out the most appropriate types of scientific enquiries to test predictions, including identifying independent, dependent, and control variables, where appropriate.
	- State the ways seeds can be dispersed.

- Describe how a seed is adapted to its method of dispersal.
- Plan a simple experiment to test one hypothesis about seed dispersal, identifying a range of variables.
	To start, discuss with students why seeds need to travel away from the parent plant.

In the main lesson practical, students design and carry out an investigation in seed dispersal.

Support: An access sheet is available that guides students through the planning process using a given hypothesis. The access sheet also includes a suggested table of results. 

An interactive screen is provided for a plenary, in which students link characteristics of seeds to their dispersal method.

For homework, students complete their practical sheet and write a conclusion. 
	Practical: Investigating seed dispersal

Interactive: Wind and animal dispersal

	B1 Chapter 3  Checkpoint
	
	
	Using the Checkpoint assessment and Checkpoint resources, use this point to assess students and follow up with support and extension work. 
	Checkpoint


	Topic
	Programme of study statement
	Secure outcomes
	Lesson overview
	Kerboodle Resources and Assessment

	Biology 2

	

	B2 1.1 Nutrients
	Biology

- Content of a healthy human diet: carbohydrates, lipids (fats and oils), proteins, vitamins, minerals, dietary fibre, and water, and why each is needed.

WS
- Interpret observations and data, including identifying patterns and using observations, measurements, and data to draw conclusions.
	- Describe the components of a healthy diet.
- Explain the role of each nutrient in the body.
- Interpret nutritional information on food packaging to identify a healthy food.
	An interactive screen is provided for a starter, in which students connect the different nutrients the body requires to their function in the body.

In the main lesson activity, students interpret nutritional information from three cereal packets to decide on the health value in the cereals.

Support: The support sheet has a table to use when collecting data from cereal packaging.

To finish, discuss how students decided which cereal was healthiest and the importance of food labels. 

For homework, students research the traffic-light system of nutritional information on food packaging. 
	Activity: Nutrients

Interactive: Food functions

	B2 1.2 Food tests
	Biology

- Simple food tests for starch, simple (reducing) sugars, protein, and lipids.

WS
- Use appropriate techniques, apparatus, and materials during fieldwork and laboratory work, paying attention to health and safety. 
	- Describe how to test foods for starch, lipids, sugar, and protein.
- Describe the positive result for each food test.
- Use appropriate techniques to carry out a range of food tests safely.
	To start, display pictures of different foods for students to identify the main nutrients in that food.

In the main lesson practical, students test for the presence of starch, lipids, sugar, and protein in foods provided.

Support: A suggested results table is provided in the accompanying support sheet for students to use when recording observations.

An interactive screen is provided for a plenary, in which students link the chemical in food with its food test and positive results.

For homework, students write a report to describe how a drinks company can provide evidence that a new drink is nutritionally better than an existing drink.

An alternative question-led lesson is also available for this lesson.
	Practical: Food tests

Interactive: Food tests and results

Question-led lesson: Food tests

	B2 1.3 Unhealthy diet
	Biology

- Calculations of energy requirements in a healthy daily diet.

- The consequences of imbalances in the diet, including obesity, starvation, and deficiency diseases.

WS
- Interpret observations and data, including identifying patterns and using observations, measurements, and data to draw conclusions.
	- Describe some health issues caused by an unhealthy diet.
- Calculate the energy requirements of different people.
- Collect experimental data and draw conclusions from results obtained.
	To start, students discuss how the key words scurvy, rickets, obesity, and starvation are connected to each other and the lesson.

In the main lesson practical, students burn different foods to heat water and find the energy content in food.

Support: The accompanying support sheet includes a suggested table of results.

Extension: If there is time, you may wish to introduce the concept of specific heat capacity. This is the origin of the equation in Extension Question 1.

An interactive screen is provided for a plenary, in which students link amounts of energy used per day to the types of people who require them. 

For homework, students keep a log of their energy intake for one day.
	Practical: Investigating the energy content of food

Interactive: Energy consumption

	B2 1.4 Digestive system
	Biology

- The tissues and organs of the human digestive system, including adaptations to function and how the digestive system digests food (enzymes simply as biological catalysts).


	- Describe the structure and function of the main parts of the digestive system.
- Describe the process of digestion.
- Give a structured account of digestion using information gathered by research.
	An interactive screen is provided for a starter, in which students label the parts of the digestive system.

In the main lesson activity, students label and annotate a diagram of the digestive system, including notes to describe some digestive processes. They then use their notes to create a piece of extended writing to describe the journey of food through the human body. 

Support: The access sheet provides students with a structures framework for their research. Students also get an extra 10 minutes reading time.

Extension: Students spend time researching enzymes and include this in their account.

To finish, discuss as a class why we digest food.

For homework, students draw a comic strip showing the journey of a sandwich through the digestive system
	Activity: The digestive system

Interactive: Parts of the digestive system

	B2 1.5 Bacteria and enzymes in digestion
	Biology

- Enzymes simply as biological catalysts.
- The importance of bacteria in the human digestive system.
WS
- Make and record observations and measurements using a range of methods for different investigations; and evaluate the reliability of methods and suggest possible improvements.
	- Describe the role of enzymes in digestion.
- Describe the role of bacteria in digestion.
- Record experimental data using a suitable results table.
	To start, demonstrate the decomposition of hydrogen peroxide without a catalyst and with a piece of potato added.

In the main lesson practical, students carry out a practical to observe the action of carbohydrase on the breakdown of starch.

Support: The support sheet contains a suggested table of results.

An interactive screen is provided for a plenary, in which students complete a crossword containing the key words from this lesson.

For homework, students draw a cartoon diagram showing how enzymes work.
	Practical: Investigating enzyme action

Interactive: Human digestion

	B2 1.6 Drugs
	Biology

- Enzymes simply as biological catalysts.
- The importance of bacteria in the human digestive system.
WS
- Make and record observations and measurements using a range of methods for different investigations; and evaluate the reliability of methods and suggest possible improvements.
	- Describe the difference between recreational and medicinal drugs.
- Describe the effects of drugs on health and behaviour.
- Interpret experimental observations to draw simple conclusions.
	An interactive screen is provided for a starter, in which students sort drugs into whether they are medicinal, legal recreational, or illegal recreational.

In the main lesson practical, students carry out three tests on known and unknown samples to identify what the unknown sample is. 

Support: The support sheet includes a suggested table of results.

Extension: Students discuss in groups the importance of drug testing and the need to do several chemical tests, rather than relying on results from one test alone.

To finish, students discuss in groups why the Government should make certain recreational drugs illegal.

For homework, research and produce a presentation on illegal drugs.
	Practical: Identifying unknown substances

Interactive: Medicinal or not?

WebQuest: Drugs

	B2 1.7 Alcohol
	Biology

- The effects of ‘recreational’ drugs (including substance misuse) on behaviour, health, and life processes.

- The effect of maternal lifestyle on the fetus through the placenta.
WS
- Present observations and data using appropriate methods, including tables and graphs.
	- Describe the effect of alcohol on health and behaviour.
- Describe the effect alcohol has on conception and pregnancy.
- Design a results table and plot subsequent experimental data on an appropriate graph.
	An interactive screen is provided for a starter, in which students complete a paragraph to describe the effects of alcohol on the body.

In the main lesson practical, students investigate their reaction times and compare them with people who have drunk alcohol. 

Support: The support sheet provides students with a partially-filled results table and a graph grid, to help in presenting experimental data.

To finish, discuss as a class the legal limit for drinking alcohol and driving, justifying their answers from the lesson’s practical.

For homework, students design a poster to persuade pregnant women not to drink alcohol.
	Practical: Investigating the effects of alcohol on reaction times

Interactive: The effects of alcohol

	B2 1.8 Smoking
	Biology

- The effects of ‘recreational’ drugs (including substance misuse) on behaviour, health, and life processes.

- The effect of maternal lifestyle on the fetus through the placenta.

WS
- Interpret observations and data, including identifying patterns and using observations, measurements, and data to draw conclusions.
	- Describe the effects of tobacco smoke on health.
- Describe the effects of tobacco smoke on pregnancy.
- Present secondary data using an appropriate method, interpreting this data to draw conclusions.
	An interactive screen is provided for a starter, in which students complete a gap fill activity on smoking.

In the main lesson activity, students work through the activity sheet to see how events in the past 50 years have affected the perception of smoking and influenced the decline of smokers.

Support: An access sheet is available with reduced data for students to plot. Students are also told to draw a bar chart to display the data given, and are provided with hints to help them get started with the drawing and labelling of axes.

To finish, discuss as a class the effects of smoking and what the consequences could be of smoking whilst pregnant. 

For homework, students produce an information leaflet on the dangers of smoking.
	Activity: Smoking statistics

Interactive: Deadly smoke

	B2 Chapter 1  Checkpoint
	
	
	Using the Checkpoint assessment and Checkpoint resources, use this point to assess students and follow up with support and extension work. 
	Checkpoint

	B2 2.1 Photosynthesis
	Biology

- The reactants in, and products of, photosynthesis, and a word summary for photosynthesis.

- The dependence of almost all life on Earth on the ability of photosynthetic organisms, such as plants and algae, to use sunlight in photosynthesis to build organic molecules that are an essential energy store and to maintain levels of oxygen and carbon dioxide in the atmosphere.

WS
- Use appropriate techniques, apparatus, and materials during fieldwork and laboratory work, paying attention to health and safety.
	- Describe the process of photosynthesis.

- State the word equation for photosynthesis.

-Carry out and record observations for an experiment to test for the presence of starch in a leaf.
	To start, students think of key words they already know about photosynthesis. As a class, bring together students’ ideas to come up with a description of photosynthesis.

In the main lesson practical, students test a leaf for the presence of starch, writing a risk assessment for their experiment. 

Support: The support sheet provides a table to help with the risk assessment.

Extension: Students use variegated leaves or coloured leaves from a coleus, so observations are harder to interpret.

An interactive screen is provided for a plenary, in which students complete the word equation for photosynthesis, and some facts about photosynthesis.

For homework, draw a labelled diagram of the anatomy of a plant, adding annotations to describe photosynthesis.
	Practical: Testing a leaf for starch

Interactive: Photosynthesis reaction

	B2 2.2 Leaves
	Biology

- The adaptations of leaves for photosynthesis.

- The role of leaf stomata in gas exchange in plants.

WS
- Make and record observations and measurements using a range of methods for different investigations; and evaluate the reliability of methods and suggest possible improvements.
	- Describe the structure and function of the main components of a leaf.

- Explain the distribution of the chloroplasts in a leaf.

- Make observations of stomata from the underside of the leaf, and record observations as a labelled diagram.
	To start, provide students with a leaf and hand lens for them to produce a labelled diagram of the leaf.

In the main lesson practical, students create a slide to observe the underside of a leaf, and produce a labelled diagram of stomata.

Support: Project a microscope image of stomata onto the board to show students what they are looking for. The support sheet also contains a diagram of stomata for students to label and annotate.

Extension: Encourage students to calculate magnification used, adding this to their diagrams.

An interactive screen is provided for a plenary, in which students link adaptations of leaves with their functions.

For homework, students write a detailed account of photosynthesis.
	Practical: Observing the stomata of a leaf

Interactive: Leafy adaptations

	B2 2.3 Plant minerals
	Biology

- Plants making carbohydrates in their leaves by photosynthesis and gaining minerals, nutrients, and water from the soil via their roots.

WS
- Undertake basic data analysis including simple statistical techniques.
	- Describe how a plant uses minerals for healthy growth.

- Explain the role of nitrates in plant growth.
- Record measurements in a table, and calculate arithmetic means of results.
	To start, show students fertilisers and have them identify some chemicals found in them. Discuss as a class the difference between plants in woodland and plants in a farm to identify why fertilisers are used.

In the main lesson practical, students compare the growth of seedlings treated with fertiliser and seedlings not treated with fertiliser. 

Support: A partially-filled results table is provided on the accompanying support sheet. Students may require prompting towards measuring the heights of seedlings as their comparison.

An interactive screen is provided for a plenary, in which students complete a crossword on the mineral requirements of plants.

For homework, students write an advert for a commercial fertiliser.

An alternative question-led lesson is also available for this lesson.
	Practical: Investigating the effect of fertilisers on the growth of seedlings

Interactive: Mineral crossword

Question-led lesson: Plant minerals

	B2 2.4 Chemosynthesis
	Biology

- Chemosynthesis in bacteria and other organisms.
WS
- Understand that scientific methods and theories develop as earlier explanations are modified to take account of new evidence and ideas.
	- Describe where chemosynthesis takes place.
- Describe the process of chemosynthesis.
- Describe how the view of chemosynthesis by the scientific community changed with time.
	To start, show images of organisms like tubeworms and explain that they have no stomach and no light source. Discuss as a class how they produce food.

In the main lesson activity, students extract information from text to answer questions on chemosynthesis.

Support: A support sheet is available where the information is presented using simpler text.

Extension: Students can use more advanced textbooks when giving further examples of chemosynthesis, and when explaining the idea of mutualism.

An interactive screen is provided for a plenary, in which students sort statements into whether they relate to chemosynthesis of photosynthesis.

For homework, students write a poem about chemosynthesis. 
	Activity: Dinner in the dark

Interactive: What’s the difference?

	B2 2.5 Aerobic respiration
	Biology

- Aerobic respiration in living organisms, including the breakdown of organic molecules to enable all the other chemical processes necessary for life.

- A word summary for aerobic respiration.
WS
- Select, plan, and carry out the most appropriate types of scientific enquiries to test predictions, including identifying independent, dependent, and control variables, where appropriate.
	- State the word equation for aerobic respiration.
- Describe the process of respiration.
- Plan an investigation to measure the effect of exercise on breathing rates.
	To start, demonstrate the burning of food and hold a class discussion on the transfer of energy from food.

In the main lesson practical, students plan and carry out an investigation to measure the effect of exercise on breathing rates.

Support: An access sheet is available with prompts to help students write their hypothesis and method. This sheet also includes a partially-filled results table and simpler questions to answer.

An interactive screen is provided for a plenary, in which students complete a crossword on the key words of this topic.

For homework, students design a poster that tracks energy from the Sun, through photosynthesis into producers, and finally into consumers where it is released in respiration.
	Practical: Investigating the effect of exercise on breathing rates

Interactive: Aerobic respiration

	B2 2.6 Anaerobic respiration
	Biology

- Anaerobic respiration in living organisms, including the breakdown of organic molecules to enable all the other chemical processes necessary for life.

- The process of anaerobic respiration in humans and microorganisms, including fermentation, and a word summary for anaerobic respiration.

- The differences between aerobic and anaerobic respiration in terms of the reactants, the products formed, and the implications for the organism.

WS
- Evaluate data, showing awareness of potential sources of random and systematic error.
	- State the word equation for anaerobic respiration.
- Describe the differences between aerobic and anaerobic respiration.
- Evaluate data collected, suggesting possible sources of error.
	To start, recap on aerobic respiration then ask what links bread, beer, and wine.

In the main lesson practical, students investigate the rate of fermentation of yeast in different concentrations of glucose.

Support: The accompanying support sheet includes a suggested results table.

An interactive screen is provided for a plenary, in which students sort statements about respiration are true or false. 

For homework, students research food products that are made with microorganisms.
	Practical: Investigating the rate of fermentation

Interactive: True or false?

WebQuest: Microorganisms in the food industry

	B2 2.7 Food chains and food webs
	Biology

- The interdependence of organisms in an ecosystem, including food webs and insect pollinated crops.


	- Describe what food chains show.
- Describe what food webs show.
	An interactive screen is provided for a starter, in which students complete some simple food chains.

In the main lesson activity, students make a food web from the organisms provided on the activity sheet. 

Support: The support sheet provides students with a reduced number of organisms to make food webs. Images of organisms are accompanied by short notes explaining what they eat and what they are eaten by.

To finish, present students with a food web and ask them to list as many food chains as possible.

For homework, students construct a food web from an environment of their choice, choose a food chain from their food web, and annotate their chosen food chain with key words from the lesson.
	Activity:  Food chains and webs

Interactive: Who eats who?

	B2 2.8 Disruption to food chains and webs
	Biology

- How organisms affect, and are affected by, their environment, including the accumulation of toxic materials.

WS
- Present observations and data using appropriate methods, including tables and graphs.
	- Describe the interdependence of organisms.
- Describe how toxic materials can accumulate in a food web.
- Present population data as a graph to describe trends and draw conclusions.
	An interactive screen is provided for a starter, in which students predict how populations will change for different organisms in different circumstances. 

In the main lesson activity, students first present data on the population of gannets in a suitable graph, and use this data to answer questions. They then sort cards to describe the process of bioaccumulation in herons.

Support: Pre-labelled graph axes are provided on the accompanying support sheet. 

You may wish to prompt students towards the first card in the sequence.

To finish, students discuss in groups all the ways humans affect the population of organisms, and where these cause an increase or a decrease in the population.

For homework, students describe how the population of gannets will change in the given circumstances.

	Activity: Changes in population

Activity: What killed the herons?

Interactive: Up or down?

	B2 2.9 Ecosystems
	Biology

- The interdependence of organisms in an ecosystem, including food webs and insect pollinated crops.

WS
- Apply sampling techniques.
	- Describe how different organisms co-exist within an ecosystem.
- Identify niches within an ecosystem.
- Use quadrats to take measurements in an ecosystem, describing trends observed.
	An interactive screen is provided for a starter, in which students match key words with their definitions. 

In the main lesson practical, students investigate the abundance and distribution of a plant on their school field. 

Extension: Encourage students to estimate the total number of their plant, given the dimensions of their school field, from their results. Students also discuss whether their estimate is accurate, explaining in terms of dependence on light, competition, and other factors on the distribution of plants.

To finish, revisit the key words from the beginning of the lesson with students providing a definition for each.

For homework, students research and produce an image of an ecosystem of their choice, explaining how some of the organisms in their ecosystem can live together. 
	Practical: Investigating the distribution of a plant

Interactive: Ecosystem key words 

	B2 Chapter 2  Checkpoint
	
	
	Using the Checkpoint assessment and Checkpoint resources, use this point to assess students and follow up with support and extension work. 
	Checkpoint

	B2 3.1 Competition and adaptation
	Biology

- The variation between species and between individuals of the same species means some organisms compete more successfully, which can drive natural selection.


	- Describe some resources that plants and animals compete for.
- Describe how organisms are adapted to their environments.

	An interactive screen is provided for a starter, in which students link adaptations of fishes with the function of the adaptation.

In the main lesson activity, students highlight four adaptations of a given organism that help it survive, and answer the questions on the activity sheet.

Support: Students should concentrate on two or three adaptations for the image provided.

To finish, students work in groups to design the best-adapted predator. 

For homework, students research the adaptations of squirrels and the population difference between red and grey squirrels.
	Activity: Competition and adaptation

Interactive: Something fishy!

	B2 3.2 Adapting to change
	Biology

- Differences between species.
- Changes in the environment may leave individuals within a species, and some entire species, less well adapted to compete successfully and reproduce, which in turn may lead to extinction.

WS
- Interpret observations and data, including identifying patterns and using observations, measurements, and data to draw conclusions.

	- Describe how organisms adapt to environmental changes.
- Describe how competition can lead to adaptation.
- Interpret secondary data to describe trends and draw simple conclusions about predator–prey relationships.
	To start, discuss as a class how a field will have changed in six months’ time.

In the main lesson activity, students extract information from an article on the effect of climate change on polar bear populations. Students then plot data on wolf and caribou populations to demonstrate predator-prey relationships.

Support: Read text as a class or in small groups to ensure students can understand the given material.

An access sheet is provided where the predator-prey graphs are already drawn and the questions are simpler.

An interactive screen is provided for a plenary, in which students whether environment of competition if the cause of changes in population provided.

For homework, students research a pair of organisms where one is better adapted than the other.
	Activity: Climate change and polar bears

Activity: Predator-prey relationships

Interactive: Competition or environment

	B2 3.3 Variation
	Biology

- Differences between species.
WS
- Interpret observations and data, including identifying patterns and using observations, measurements, and data to draw conclusions.
	- Describe how variation in species occurs.
- Describe the difference between environmental and inherited variation.

- Record and categorise observations of variations between different species of gull.
	An interactive screen is provided for a starter, in which students highlight variations depending on whether they are inherited, environmental, or both.

In the main lesson activity, students study images of gulls and record the variations between them. 

Support: A support sheet is available where students are given a list of possible variations within the gulls to choose from.

To finish, students list variations in humans and categorise them as inherited, environmental, or both.

For homework, students list variations between four pet animals, and classify the variations.
	Activity: Variation

Interactive: Causes of variation

	B2 3.4 Continuous and discontinuous
	Biology

- The variation between individuals within a species being continuous or discontinuous, to include measurement and graphical representation of variation.

WS
- Present observations and data using appropriate methods, including tables and graphs.
	- Describe the difference between continuous and discontinuous variation.
- Represent variation within a species using graphs.
-
Record results in a table and plot a histogram.
	An interactive screen is provided for a starter, in which students sort variations according to whether they are continuous or discontinuous.

In the main lesson practical, students measure each other’s arm span to investigate human variation.

Support: A labelled graph grid is available for students in the accompanying support sheet.

To finish, call out different types of continuous and discontinuous variation. Students categorise the variation and suggest which type of graph it should be drawn on.

For homework, students display eye colour data on the appropriate graph.
	Practical: Investigating arm span

Interactive: Discontinuous or continuous

	B2 3.5 Inheritance
	Biology

- Heredity as the process by which genetic information is transmitted from one generation to the next

- A simple model of chromosomes, genes, and DNA in heredity, including the part played by Watson, Crick, Wilkins, and Franklin in the development of the DNA model.

WS
- Understand that scientific methods and theories develop as earlier explanations are modified to take account of new evidence and ideas, together with the importance of publishing results and peer review.
	- Describe how characteristics are inherited.

- Describe how scientists worked together to develop the DNA model.
- Describe that one team of scientists built on earlier work of another team in the discovery of DNA structure.
	An interactive screen is provided for a starter, in which students decide if statements about DNA are true or false.

In the main lesson activity, students use information sheets to determine the contribution of teams of scientists to the discovery of the structure of DNA.

Support: Ask groups of students to concentrate on three contributing factors towards the discovery of the structure of DNA.

Extension: Students rank each factor on their grid according to relative importance. Students write a short paragraph to discuss whether it was fair to leave Rosalind Franklin out of the Nobel Prize for this discovery.

To finish, discuss as a class how the development of our knowledge of DNA has moves scientific understanding forward.

For homework, students make a poster to explain the role of DNA in inheritance and variation.

An alternative question-led lesson is also available for this lesson.
	Activity: The discovery of the structure of DNA

Interactive: What’s the DNA?

Question-led lesson: Inheritance

	B2 3.6 Natural selection
	Biology

- How organisms affect, and are affected by, the environment
- The variation between species and between individuals of the same species, natural selection.

WS
- Present reasoned explanations, including explaining data in relation to predictions and hypotheses.
	- Describe the process of natural selection.
- Describe how organisms evolve over time.
- Create an evolutionary family tree, giving justification for the route chosen in the tree.
	An interactive screen is provided as a starter, in which students complete a crossword of the key words of this topic. 

In the main lesson activity, students construct an evolutionary family tree from a selection of given organisms. The point is not to make a ‘correct’ family tree, but to identify slow adaptation and change.

Support: Students should be given a starting organism to work from on their family tree. If necessary, provide prompts for students to group organisms into similar groups first, before forming an evolutionary chain.

To finish, discuss as a class how an insect-eating bird is adapted to its diet. Discuss population changes if a bird has a preference for one type of insect.

For homework, students choose and animal and write an explanation of how it has evolved.
	Activity: Evolutionary family tree

Interactive: Evolutionary terms

	B2 3.7 Extinction
	Biology

- Changes in the environment may leave individuals within a species, and some entire species, less well adapted to compete successfully and reproduce, which in turn may lead to extinction.

- The importance of maintaining biodiversity and the use of gene banks to preserve hereditary material.

WS
- Understand that scientific methods and theories develop as earlier explanations are modified to take account of new evidence and ideas, together with the importance of publishing results and peer review.
	- Describe some factors that may lead to extinction.
- Describe the purpose of gene banks.
- Interpret evidence provided in scientific texts to explain the most likely theory for dinosaur extinction.
	An interactive screen is provided as a starter, in which students categorise statements on gene banks as true or false.

In the main lesson activity, students read three possible theories to explain the extinction of the dinosaurs. They discuss in groups which theory they think is the most credible. 

Support: The information card about climate change contains text that is easily accessible. 

Extension: The information sheet on the super-volcano theory is the most conceptually challenging, and contains a mixture of evidence supporting and refuting the theory for students to evaluate. 

To finish, discuss as a class the difference between fact and theory, and why it is difficult to prove which theory of the extinction of the dinosaurs is true.

For homework, students research an extinct organisms
	Activity: Extinction of the dinosaurs

Interactive: Gene banks

WebQuest: Extinction

	B2 Chapter 3  Checkpoint
	
	
	Using the Checkpoint assessment and Checkpoint resources, use this point to assess students and follow up with support and extension work. 
	Checkpoint


	Topic
	Programme of study statement
	Secure outcomes
	Lesson overview
	Kerboodle Resources and Assessment

	Biology 3

	

	B3 1.1 Genetics
	KS3 Biology

- Inheritance, chromosomes, DNA, and genes.

KS3 WS

- Apply mathematical concepts and calculate results.

KS4 Biology

- Explain the following terms: chromosome, gene, dominant, and recessive.

- Explain monogenic inheritance.

- Predict the results of monogenic crosses.
	- Describe the difference between dominant and recessive alleles.

- Use a Punnett square to show what happens during a genetic cross.

- Trace characteristics through a family tree using Punnett squares, giving answers as percentages and ratios.
	To start, recap the ideas about inheritance covered in B2, and if students are confident and comfortable, have them trace one characteristic that is present in their family.

In the main lesson activity, students use Punnett squares and the ideas of dominant and recessive genes to follow the characteristic of an eye patch in a family of Jack Russell terriers. 

Support: A formal recap of how genetic material is inherited from gametes at fertilisation may be useful. Some students may also require additional support when converting probabilities between fractions and percentages.

An interactive screen is provided for a plenary, in which students match key words from this topic with their definitions.

For homework, students research Gregor Mendel and write a paragraph to explain how his work paved the way for the modern understanding of genetics.
	Activity: Inheriting eye patches

Interactive: Genetic key words

	B3 1.2 Inherited disorders
	KS3 Biology

- Inheritance, chromosomes, DNA, and genes.

KS3 WS

- Present observations and data using appropriate methods, including tables and graphs.

KS4 Biology

- Explain monogenic inheritance.

- Predict the results of monogenic crosses.
	- Describe what is meant by a genetically inherited disorder.

- Calculate the probability of a person suffering from an inherited disorder.

- Use a Punnett square to calculate the probability of an offspring inheriting a genetic disorder.
	To start, display names of some inherited disorders and ask students if they know what they are and how people develop them.

In the main lesson activity, students research one genetic disorder, finding out about its symptoms, its treatments, and what alleles cause it. They use their research to produce a report that includes how genetic counsellors will use this information.

Support: The support sheet includes a research evidence table that is targeted at cystic fibrosis and includes an additional row for students to note down how the information may be used by a genetic counsellor. You may wish to limit the number of sources students look through in this task. Extension: Encourage students to research more complex genetic disorders such as sickle cell anaemia and haemophilia.

An interactive screen is provided for a plenary, in which students complete a crossword on the key words of this lesson. 
For homework, students research sickle cell anaemia.
	Activity: Researching inherited disorders

Interactive: Genetic disorders

WebQuest: Sickle cell anaemia

	B3 1.3 Selective breeding
	KS3 Biology

- Inheritance, chromosomes, DNA, and genes.

KS3 WS

- Understand that scientific methods and theories develop as earlier explanations are modified to take account of new evidence and ideas, together with the importance of publishing results and peer review.

KS4 Biology

- Describe the impact of selective breeding on food plants and domesticated animals.
	- Describe the process of selective breeding.

- Describe some advantages and disadvantages of selective breeding.

- Describe how scientists have discovered problems with early selective breeding methods.
	To start, give students the following scenario – they have two types of grapes. One is sweet tasting but has a poor yield and the other is sour tasting but has a good yield. Ask students how they would solve this problem over time. 

In the main lesson activity, students use their knowledge of selective breeding and the text on the activity sheet to answer questions on the selective breeding of the different breeds of dogs known today.

Support: Write out the steps of selective breeding for a different organism, for example, dairy cows, and leave this on the board for the duration of the lesson for students to refer to. 

Extension: Encourage students to include ideas about ethics in their discussions.

An interactive screen is provided for a plenary, in which students rearrange sentences to describe how racing dogs were selectively bred.

For homework, students research a crop or an animal that has been selectively bred. 
	Activity: Selective breeding in dogs

Interactive: The sequence of selective breeding

	B3 1.4 Genetic engineering
	KS3 Biology

- Inheritance, chromosomes, DNA, and genes.

KS4 Biology

- Describe the main stages of the process of genetic engineering.

- Explain some of the possible benefits of using genetic engineering in modern agriculture and medicine.

- Recognise some of the practical and ethical issues of using genetic engineering in modern agriculture and medicine.

- Describe possible biological solutions, including those using new biotechnologies, to the problems of the growing human population.
	- State how a product is produced using genetic engineering.

- Describe some advantages of producing products through genetic engineering.
	To start, discuss with students characteristics they would transfer into a crop or an animal, and where they would get that characteristic from. They should justify why the characteristic would be useful to the organism,

In the main lesson activity, students work in groups to research either the advantages of disadvantages of genetic engineering. Students then share their findings with the rest of the class.

Support: The accompanying support sheet provides a table where students are already given four advantages and three disadvantages of genetic engineering to focus their research. 

Extension: Sources of information can be ramped in such a way that students are given more complex scientific texts, with additional numerical data to analyse.

An interactive screen is provided for a plenary, in which students identify the statements which describe advantages of genetic engineering from a list of advantages and disadvantages. 

For homework, students write a report on what genetic engineering is and how it is used.
	Activity: Researching genetic engineering

Interactive: Advantages of genetic engineering

	B3 1.5 Cloning
	KS3 Biology

- Inheritance, chromosomes, DNA, and genes.

KS3 WS

- Use appropriate techniques, apparatus, and materials during laboratory work, paying attention to health and safety.

KS4 Biology

- Recognise the advantages and disadvantages of asexual and sexual reproduction in animals and plants.
	- Describe what is meant by a clone.

- Describe some advantages and disadvantages of cloning.

- Use appropriate techniques to take cuttings from a plant.
	To start, recap the main points of sexual reproduction covered in B1. Then ask students how bacteria reproduce, introduce the term asexual reproduction, and encourage students to think of a definition for it.

In the main lesson practical, students take a cutting of a plant as an example of cloning, and answer the questions that follow.

Support: Compost can be set up in small trays/ice-cream tubs ready for each group to take a cutting.

An interactive screen is provided for a plenary, in which students match key words from this lesson with their definition.

For homework, students design a poster to summarise the similarities and differences between selective breeding, genetic engineering, and cloning. 
	Practical: Plant cuttings

Interactive: Defining cloning

	B3 1.6 Biotechnology 1
	KS3 Biology

- Cellular respiration.
KS3 WS

- Make and record observations and measurements using a range of methods for different investigations; and evaluate the reliability of methods and suggest possible improvements.

KS4 Biology

- Describe some anabolic and catabolic processes in living organisms including the importance of sugars, amino acids, fatty acids, and glycerol in the synthesis and breakdown of carbohydrates, lipids, and proteins.

- Describe possible biological solutions, including those using new biotechnologies, to the problems of the growing human population.
	- Write the word equation for fermentation.

- Describe how bread, beer, and wine are made.

- Carry out an investigation to investigate the effect of temperature on fermentation, recording measurements and drawing a conclusion.
	An interactive screen is provided for a starter, in which students complete a crossword on key words relating to this topic. This will revise respiration from B2 and introduce some new key words.

In the main lesson practical, students investigate how temperature affects fermentation, by investigating how bread dough volume changes with temperature. 

Support: The accompanying support sheet includes a suggested table of results that can be filled in.

Extension: The extension questions touch on the denaturing of enzymes. This concept can be discussed further if time. Students should also predict the changes in rate of fermentation if the amount of glucose is reduced at the start of the experiment.

To finish, ask students for the word equations for aerobic respiration, anaerobic respiration, and fermentation.

For homework, students write a recipe for bread that includes an explanation of each step using scientific knowledge.
	Practical: The effect of temperature on fermentation

Interactive: Biotechnology crossword

	B3 1.6 Biotechnology 2
	KS3 Biology

- Cellular respiration.
KS3 WS

- Evaluate risks.
KS4 Biology

- Describe some anabolic and catabolic processes in living organisms including the importance of sugars, amino acids, fatty acids, and glycerol in the synthesis and breakdown of carbohydrates, lipids, and proteins

- Describe possible biological solutions, including those using new biotechnologies, to the problems of the growing human population.
	- Describe the role of bacteria in fermentation.

- Describe how cheese and yoghurt are made.

- Produce a risk assessment for the main risks in yoghurt production.
	To start, discuss as a class if bacteria always cause disease, or if there are any useful products that come from bacteria.

In the main lesson practical, students use bacteria to make yoghurt and write a risk assessment for the practical.

Support: The accompanying support sheet includes a partially filled risk-assessment grid. This grid includes one example of a hazard fully filled in for students to use as an example.

An interactive screen is provided for a plenary, in which students categorise statements as describing the production of cheese, the production of yoghurt, or the production of both.

For homework, students write an explanation of how to make cheese on toast from the very beginning.
	Practical: Making yoghurt

Interactive: Comparing yoghurt and cheese

	B3 1.8 Enzymes in industry
	KS3 Biology

- Nutrition and digestion.
KS3 WS

- Evaluate the reliability of methods and suggest possible improvements.

KS4 Biology

- Explain the mechanism of enzyme action including the active site and enzyme specificity.

KS4 Chemistry

- Recall that enzymes act as catalysts in biological systems.
	- Describe some commercial uses of enzymes.

- Describe what happens when an enzyme is denatured.

- Identify an error in the method and describe the effect it may have on results.
	To start, draw a graph showing the relationship between temperature and speed of an enzyme‑catalysed reaction. Label the upward slope A, the peak B, and the drop down C. Ask students what is happening at A, B, and C.

In the main lesson practical, students investigate the effect of biological washing powders, non-biological washing powders, and water on egg white.

Support: Allow students to work in small groups to discuss possible errors that they may see in any experiment, in order to help them answer the questions on the practical sheet.

An interactive screen is provided for a plenary, in which students choose the correct words to complete a paragraph summarising some uses of enzymes in industry.

For homework, students produce an advertising poster for a new biological washing powder.

An alternative question-led lesson is also available for this lesson.
	Practical: Enzymes in washing powders

Interactive: Using enzymes in industry

Question-led lesson: Enzymes in industry

	B3 Chapter 1 Checkpoint
	
	
	Using the Checkpoint assessment and Checkpoint resources, use this point to assess students and follow up with support and extension work. 
	Checkpoint

	B3 2.1 Vaccines 1
	KS3 WS

- Understand that scientific methods and theories develop as scientists modify earlier explanations to take account of new evidence and ideas, together with the importance of publishing results and peer review.

KS4 Biology

- Recall that bacteria, viruses, protoctista, and fungi can cause infectious disease in animals and plants.

- Explain how the spread of infectious diseases may be reduced or prevented in animals and plants.

- Describe the use of vaccines and medicines in the prevention and treatment of disease.
	- Describe the role of vaccines in fighting disease.

- Describe how Jenner developed the smallpox vaccine.

- Describe how scientific methodology was used to develop the vaccine for smallpox.
	To start, show students videos on smallpox and cowpox and ask students to suggest any similarities and differences between the two.

In the main lesson activity, answer questions on vaccination and the discovery of vaccines by extracting the answers from text on Jenner’s investigations with smallpox and cowpox. 

Support: You may wish to read the information sheet about Edward Jenner as a class. 

Extension: Students apply their knowledge of smallpox to the spread of measles in Wales.

An interactive screen is provided for a plenary, in which students complete a crossword on the work of Edward Jenner.

For homework, students write a paragraph on the benefits and risks of vaccination.
	Activity: The discovery of vaccines

Interactive: Edward Jenner

	B3 2.2 Vaccines 2
	KS3 WS

- Interpret observations and data, including identifying patterns and using observations, measurements, and data to draw conclusions.

KS4 Biology

- Describe the use of vaccines and medicines in the prevention and treatment of disease.

- Describe the non-specific defence of the human body against pathogens.

- Describe the role of the immune system in defence against disease.
	- Describe how a person develops immunity.

- Compare the advantages and disadvantages of receiving a vaccine.

- Interpret data to describe the effect of using vaccines on the number of cases of a disease.
	To start, discuss possible side effects of vaccination, and whether students think vaccines are always good.

In the main lesson activity, students use scientific text on how vaccines work and data on the number of cases of tuberculosis since the introduction of the vaccine, to answer questions. 

Support: Allow students to read the information in small groups, or even as a class, to support weaker readers.

An interactive screen is provided for a plenary, in which students reorder statements to describe how vaccines work.

For homework, students draw a cartoon strip to explain the process of vaccination.
	Activity: Vaccines and their effect on disease

Interactive: How do vaccines work?

	B3 2.3 Antibiotics 1
	KS3 WS

- Evaluate data, showing awareness of potential sources of random and systematic error.

KS4 Biology

- Recall that bacteria, viruses, protoctista, and fungi can cause infectious disease in animals and plants.

- Outline the discovery and development of new medicines, including preclinical and clinical testing.
	- Describe the use of antibiotics.

- Describe how Fleming discovered penicillin. 

- Identify one source of error and suggest how this can be minimised.
	To start, show a video on Fleming’s discovery of penicillin. 

In the main lesson activity, students investigate the effectiveness of different antibiotics. 

Support: An access sheet is available where students are given a results table to fill in. They are not required to calculate the arithmetic means for the size of different zones of inhibition. Questions given are also much simpler. 

Extension: Students may plot their results on bar chart if time.

An interactive screen is provided for a plenary, in which students choose the correct words to complete a paragraph on Fleming’s discovery of penicillin.

For homework, students write a story, aimed at primary-school children, on Fleming’s discovery of penicillin and what antibiotics are.
	Activity: The effectiveness of antibiotics

Interactive: How antibiotics work

	B3 2.4 Antibiotics 2
	KS4 Biology

- Show understanding of how infectious diseases are spread in animals and plants.

- Evaluate the evidence for evolution including antibiotic resistance in bacteria. 
	- Describe what is meant by antibiotic resistance.

- Describe some methods for preventing the spread of bacterial infection. 
	An interactive screen is provided for a starter, in which students match key words from this lesson with their definitions. 

In the main lesson activity, students rearrange statement cards to describe how bacteria develop antibiotic resistance. Students then use this information to answer the questions.

Support: You may wish to go through the correct ordering of the sort cards before allowing students to attempt the questions. 

Extension: As an added challenge, ask students to deal cards out to one another but they cannot show the contents of their cards to each other. This encourages further discussion and the activity can then be treated as a mystery game.

To finish, ask students whether they think penicillin is still used today. Discuss how bacteria become resistant to antibiotics and how we can minimise this occurring.

For homework, students design a leaflet for a doctor’s surgery to explain how bacteria become resistant to antibiotics.
	Activity: Antibiotic resistance

Interactive: Defining resistance

	B3 2.5 DNA
	KS3 Biology

- Inheritance, chromosomes, DNA, and genes.
KS3 WS

- Understand that scientific methods and theories develop as earlier explanations are modified to take account of new evidence and ideas, together with the importance of publishing results and peer review.

KS4 Biology

- Describe DNA as a polymer made up of two strands forming a double helix.

- Recall that DNA is made from four types of nucleotides.

- Describe the genome as the entire DNA of an organism.

- Explain the following terms: chromosome, gene.

- Describe the work of Mendel in discovering the basis of genetics.
	- Describe the structure of DNA.

- Describe how scientists worked together to discover the structure of DNA.
	To start, students produce a fact sheet or a visual summary on what they can remember about DNA from B2.

In the main lesson activity, students use templates of the base pairs of DNA to build a model of the structure of DNA. Students then answer the questions on the activity sheet.

Support: You may wish to provide students with diagrams of the DNA molecule to annotate. 

Extension: More advanced textbooks are required for students to examine the detailed structure of DNA and how it relates to its function.

An interactive screen is provided for a plenary, in which students order sentences to describe the chronological events that led to the discovery of the structure of DNA.

For homework, students write a letter as Francis Crick to his son explaining his discovery of the structure of DNA.
	Activity: The structure and function of DNA

Interactive: DNA timeline

	B3 2.6 Charles Darwin
	KS3 Biology

- Relationships in an ecosystem.

- Inheritance, chromosomes, DNA, and genes.

KS3 WS

- The importance of publishing results and peer review.
KS4 Biology

- Describe evolution as a change in the inherited characteristics of a population over time through a process of natural selection.

- Describe how evolution occurs through natural selection of variants best suited to their environment.

- Evaluate the evidence for evolution to include fossils and antibiotic resistance in bacteria.

- Describe the work of Darwin and Wallace in the development of the theory of evolution by natural selection.
	- Describe the process of peer review.

- Describe the evidence that Darwin used to develop his theory of natural selection.


	An interactive screen is provided for a starter, in which students choose the correct words to complete a paragraph on evolution.

In the main lesson activity, students use information given on different habitats and different species of finch to assign the finches to the habitat they are most well adapted for.

Support: Limit students to the three finches on the top row of the information sheet (medium ground finch, vegetarian tree finch, and mangrove finch).

To finish, discuss with students what might have happened if Watson and Crick hadn’t found out about photo 51 from Franklin and Wilkins, or if Darwin and Wallace had never communicated.

For homework, students design a poster to explain the theory of natural selection and evolution. 
	Activity: Darwin’s finches

Interactive: Recapping natural selection

	B3 2.7 Preventing extinction
	KS3 Biology

- Inheritance, chromosomes, DNA, and genes.
KS3 WS

- Interpret observations and data, including identifying patterns and using observations, measurements, and data to draw conclusions.
KS4 Biology

- Explain what is meant by biodiversity and discuss the challenges.

- Recognise both positive and negative human interactions with ecosystems and their impact on biodiversity.

- Discuss benefits of maintaining local and global biodiversity.
	- Describe how animals become extinct.

- Describe some techniques used to prevent extinction.

- Use data from a graph to describe the effect of Project Tiger on the local tiger population.
	An interactive screen is provided for a starter, in which students match key words to their definitions as a recap of B2.

In the main lesson activity, students use information provided on how tigers in India have become endangered, and government initiatives to preserve them, to answer the questions on the activity sheet.

Support: The support sheet includes simplified data and text for students to access.

To finish, ask students what is meant by the term conservation and give an example of a local conservation programme if possible. Then discuss why conservation is important.

For homework, students research an endangered species and the conservation efforts to preserve it.
	Activity: Project Tiger

Interactive: Revising key terms

WebQuest: Endangered species

	B3 Chapter 2 Checkpoint
	
	
	Using the Checkpoint assessment and Checkpoint resources, use this point to assess students and follow up with support and extension work. 
	Checkpoint

	B3 3.1 Microscopy
	KS3 WS

- Make and record observations and measurements using a range of methods for different investigations and suggest possible improvements.
KS4 Biology

- Evaluate the impact of electron microscopy.
	- Describe the main differences between a light microscope and an electron microscope.

- Describe how microscopic evidence is used by forensic scientists.

- Record and interpret observations from an investigation to draw conclusions.
	To start, show students a diagram of a light microscope and ask them to label it. Discuss magnification and resolution.

In the main lesson practical, students use microscopes to examine hair samples, taken from a fictitious crime scenario, to identify the suspects who were present at the crime scene.

Support: If time is short, you may wish to prepare the sample slides in advance. Students can be provided with hairs that are more obviously different. 

Extension: Hair samples should have subtle differences. Observations must therefore be accurate in order to find a match between the sample from the crime scene and one of the suspects.

An interactive screen is provided for a plenary, in which students study an electron micrograph of a hair sample, and use it to complete sentences comparing light and election micrographs.

For homework, students write a talk to give to a KS3 audience to explain how forensic scientists use microscopes to provide evidence in court. 
	Practical: Analysing hair samples

Interactive: Electron micrographs

	B3 3.2 Fingerprinting
	KS3 WS

- Use appropriate techniques, apparatus, and materials during fieldwork and laboratory work, paying attention to health and safety.
KS4 Biology

- Explain that the genome interacts extensively with the environment to influence the development of the phenotype.
	- Describe how fingerprints are formed.

- Describe how the police use fingerprints to solve crimes.

- Use appropriate techniques to collect fingerprints for analysis.
	To start, students share ideas on what they know about fingerprints, where may be the best place to look for them in a crime scene, and what conditions may lead to good fingerprints (oily hands, smoother surfaces, etc.).

In the main lesson practical, students take their own fingerprints, and collect a latent fingerprint.

An interactive screen is provided for a plenary, in which students choose the correct words to complete a paragraph on how fingerprints are formed.

For homework, students produce a training manual for new forensic scientists, explaining how fingerprints are formed, where they can be found at a crime scene, how to obtain fingerprint samples, and how they can be used in court. 

An alternative question-led lesson is also available for this lesson.
	Practical: Taking fingerprints

Interactive: Forming fingerprints

Question-led lesson: Fingerprinting

	B3 3.3 DNA fingerprinting
	KS3 Biology

- Inheritance, chromosomes, DNA, and genes.

KS3 WS

- Use appropriate techniques and apparatus during laboratory work, paying attention to health and safety.

KS4 Biology

- Discuss the potential importance for medicine of our increasing understanding of the human genome.
	- State what is meant by DNA fingerprinting.

- Describe some uses of DNA fingerprinting.

- Use an appropriate technique to isolate DNA and give reasons why this is useful.
	To start, display examples of barcodes and discuss how each barcode is unique to the product. Ask students to suggest other examples of unique codes (e.g., DNA and fingerprints).

In the main lesson practical, students extract DNA from kiwi fruits.

Support: Some students may find the pouring of ice‑cold ethanol down the side of a test tube tricky. For this reason you may wish to demonstrate this step prior to the start of the practical.

An interactive screen is provided for a plenary, in which students complete a crossword on the key words of this topic.

For homework, students research DNA fingerprinting.
	Practical: Extracting DNA from cells

Interactive: DNA fingerprinting key words

WebQuest: DNA fingerprinting

	B3 3.4 Blood typing
	KS3 Biology

- Inheritance, chromosomes, DNA, and genes.

KS3 WS

- Use appropriate techniques and apparatus during laboratory work, paying attention to health and safety.

KS4 Biology

- Recognise the main components of the blood as red blood cells, white blood cells, platelets, and plasma and explain the functions of each.
	- Describe the structure and function of blood components.

- Describe what is meant by a blood group.

- Use appropriate techniques to determine the blood group of samples supplied.
	To start, discuss what students already know about blood and the different blood groups in humans.

In the main lesson practical, students identify the blood groups of five samples of artificial blood and use this to identify the individual who was present at a fictitious crime scene.

Support: You may wish to demonstrate how the procedure is carried out using the sample from the crime scene. This will allow students to see how blood groups can be determined using real results.

An interactive screen is provided for a plenary, in which students match the components of the blood with their functions.

For homework, students design a poster to describe what blood groups are and how knowledge of blood groups can be helpful.
	Practical: Identifying blood groups

Interactive: Blood functions

	B3 3.5 time of death
	KS3 WS

- Interpret observations and data, including identifying patterns and using observations, measurements, and data to draw conclusions.
KS4 Biology

- Predict the effect of factors such as temperature and water content on rate of decomposition.
	- Describe how time of death can be determined.

- Describe some of the difficulties in determining time of death.

- Interpret observations to determine the time of death.
	To start, pose the question ‘What happens to a body after death?’ and have students discuss their ideas.

In the main lesson activity, students read an information sheet of different methods of determining the time of death, and use this information to answer the questions on the activity sheet.

Support: The accompanying support sheet provides students with a framework to summarise their research. Research is also limited to three methods, rather than five.

An interactive screen is provided for a plenary, in which students match the method of determining time of death with the time frame when it is most accurate.

For homework, students design a crossword on the key words covered in the topic so far.
	

	B3 3.6 Pathology
	KS3 WS

- Interpret observations and data, including identifying patterns and using observations, measurements, and data to draw conclusions. 
	- Describe the role of a pathologist.

- Describe how dental records can be used to help solve crimes.

- Interpret results recorded from an experiment.
	To start, discuss with students other information, besides time of death, forensic scientists would want to discover about the victim.

In the main lesson practical, students make a cast of a model skull and use this and dental records to identify the ‘victim’.

Support: You may wish to demonstrate to students how observations in a cast can be transferred to a dental record using a different cast before the start of the activity.

An interactive screen is provided for a plenary, in which students choose the correct words to complete a paragraph on how dental records are used by forensic scientists.

For homework, students design a crime scene, mapping out as many pieces of evidence as possible and how this evidence can be used to solve the crime.
	Practical: Investigating dental records

Interactive: Use of dental records

	B3 Chapter 3 Checkpoint
	
	
	Using the Checkpoint assessment and Checkpoint resources, use this point to assess students and follow up with support and extension work. 
	Checkpoint


© Oxford University Press 2014


[image: image1.jpg]