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Edexcel GCSE (9–1) in Combined Science Support scheme of work (including Entry Level Certificate) - Biology
Edexcel GCSE (9–1) Combined Science Support 
Scheme of work (including Entry Level Certificate) 
BIOLOGY

Important information:

This Scheme of Work matches the Active Learn Digital Service materials for Biology.
You can access these materials here.

You may also find the document titled ‘Entry Level specifications map to resource topics and assessments’ useful when planning your course.
Also available on our website are course planners so you can plan your topic delivery order.

How to use this scheme of work:

This Scheme of Work focuses on allowing students to access and prepare for GCSE foundation tier content, whilst achieving the Entry Level
Certificate qualification. There is no obligation to complete or certificate the Edexcel Certificate through this course. 

Each topic is allocated 4 hours and is supported by Active Learn Digital Resources.

Approximately 2 hours is allocated to teach ELC content and up to a further 2 hours to secure ELC learning and extend to GCSE foundation tier level,
if appropriate for your learner. Recap and securing lessons could be taught directly after the first lesson on a particular topic or could be taught at
a later point in the academic calendar (spiral).

Notes: Content in square brackets is only covered in ‘Exemplar re-cap topic differentiated teaching activities - Securing GCSE’. 
Occasionally GCSE Specification points are not fully covered. The parts not covered by the materials are indicated by […].  
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B1 Cells, genetics, inheritance and modification


	B1a Cell structures (4 hours)

	Links to specification points
	Exemplar main topic teaching activities
(initial teaching)
	Exemplar re-cap topic differentiated teaching activities 

	Entry Level Certificate
1A.1 Describe the functions of the: 	
 a nucleus 
 b cell membrane 
 c cytoplasm in animal cells 

1A.2 Describe the functions of the: 
 a nucleus
 b cell membrane
 c cytoplasm 
 d chloroplast in plant cells


GCSE Combined Science
B1.1 Explain how the sub-cellular structures of eukaryotic
and prokaryotic cells are related to their functions,
including: 
 a animal cells – nucleus, cell membrane, mitochondria
   and ribosomes 
 b plant cells – nucleus, cell membrane, cell wall,
   chloroplasts, mitochondria, vacuole and ribosomes 
 c bacteria – chromosomal DNA, plasmid DNA, cell
   membrane, ribosomes and flagella 

B1.3 Explain how changes in microscope technology,
including electron microscopy, have enabled us to see cell
structures and organelles with more clarity and detail
[ than in the past and increased our understanding of the
role of sub-cellular structures]

B1.4 Demonstrate an understanding of number, size and
scale, including the use of estimations and explain when
they should be used 

B1.5 [Demonstrate an understanding of the relationship
between quantitative units in relation to cells, including: a
milli (10−3) b micro (10−6) c nano (10−9) d pico (10−12) ]

B1.6 Core Practical: Investigate biological specimens using
microscopes, including magnification calculations and
labelled scientific drawings from observations

	Starter
Write the word 'cell' in the middle of the board and ask students to suggest related words and how they should be added to construct a concept map. 

Exploring
Worksheet B1a.1 covers the GCSE Core practical on using a microscope, as well as the related ELC suggested practical. The worksheet guides students through the use of a light microscope to look at prepared slides of plant and animal cells, as well as how to draw clearly labelled scientific drawings of what they see.

Explaining
ALDS presentation B1a Calculations in microscope work contains slides that describe how to calculate field of view, estimate the sizes of objects seen using a microscope, and the magnification of what is being looked at. Select the slides that are appropriate for your students. 
This work could be extended by displaying a micrograph of a prepared slide of plant or animal cells on the board at low magnification using a digital microscope with a prepared slide, and then taking students through the stages of calculating field of view and estimating the size of a particular structure on the slide.
	Starter
Students should work in pairs to answer the question: what makes plant and animal cells the same, what makes them different? 

Securing ELC 
Worksheet B1a.5 provides students with an opportunity to embed the skills they have learnt in using a light microscope and drawing cells from what they see. 

Securing GCSE Support
Worksheet B1a.6 provides students with an opportunity to make their own slides. Students also draw and label one of the cells from their slide, to give them further practice in producing scientific drawings.

Securing GCSE
Worksheet B1a.7 is a calculation sheet that tests understanding of the relationship between different quantitative units of size. It introduces the term ‘sub-cellular structure’ to mean structures within cells, such as the nucleus.









	
B1 Cells, genetics, inheritance and modification


	B1b Stem cells and specialised cells  (4 hours)

	Links to specification points
	Exemplar main topic teaching activities
(initial teaching)
	Exemplar re-cap topic differentiated teaching activities 

	Entry Level Certificate
1A.4 Describe the importance of cell differentiation in the development of specialised cells. 

1A.5 Describe how the following specialised cells are adapted to their function: 
 a sperm cells 
 b egg cells 
 c nerve cells 
 d muscle cells. 

1A.6 Recall the function of: 
 a embryonic stem cells to differentiate into all cell types 
 b adult stem cells to maintain and repair the body.

GCSE Combined Science
B1.2 Describe how specialised cells are adapted to their function, including: 
 a sperm cells – acrosome, haploid nucleus,   
   mitochondria and tail 
 b egg cells – nutrients in the cytoplasm, haploid   
   nucleus and changes in the cell membrane after  
  fertilisation 
c ciliated epithelial cells. 

B2.8 Describe the function of embryonic stem cells, stem cells in animals and meristems in plants. 

B2.6 Explain the importance of cell differentiation in the
development of specialised cells.
	Starter
Students should work in pairs to list five different kinds of cell in their body. They should then add what those different kinds of cell do and why we need them. Take examples from around the class to discuss, and try to cover as many different kinds of cell as possible.

Exploring
Look at specialised cells under the light microscope. This can be used to reinforce and consolidate the skills of microscope handling and measurement introduced in topic B1a Cell structure.
Students should be given prepared slides of appropriate cells:
ELC: human sperm cells, human egg cell, muscle cells (ideally smooth muscle) (Note that most nerve cells are difficult to see clearly because of their length.)
GCSE Combined: human sperm cells, human egg cell, ciliated epithelial cells (Other specialised cells could be studied if they are available and there is time, e.g. smooth muscle cells.)
Worksheet B1b.1 available.  ELC students do not
need to carry out steps H and I (estimating the
size of cells).

Explaining
Work through the Student Book pages, answering questions up to the checkpoint or discuss specialised animal cells; specialised plant cells will be covered in detail later, in the topics B3a Photosynthesis and B3c Transpiration and translocation.
You may need to explain that adult stem cells are not actually limited to adults. 
The GCSE Combined term haploid nucleus is used in the Student Book, but not defined. If appropriate to your students, define the term as 'having one set of chromosomes', as in a set from the mother or a set from the father. This has greater relevance in topic B1f Fertilisation. It can also be contrasted with the term 'diploid' which is introduced in topic B1c Growth.  
	Starter
Students should work in pairs to test their recall from the initial lesson. One student should name a specialised cell and its function, and their partner should say how the cell is adapted to this function. They should then swap roles and test their recall of a second type of specialised cell. Take examples of different cell types from around the class to cover at least all the cell types mentioned in the Learning outcomes. 

Securing ELC 
Worksheet B1b.5 provides a set of questions that cover the ELC learning outcomes for this topic. Students could work in pairs to complete the questions, and then compare their answers with another pair to see how many they agree on. If there are differences, students should discuss their choices and try to agree on the correct answer. Take examples from pairs to check if there are aspects of the topic that students are still unsure about.

Securing GCSE Support
Worksheet B1b.6 introduces the fact that plants also have stem cells (in meristems) for example,  root meristem. This could be extended by showing students a video clip of plant shoots and/or roots growing and asking them where they think other plant meristems are found. 

Securing GCSE
Worksheet B1b.7 presents a text-marking comprehension task that covers the potential benefits and risks of using stem cells in medicine. Students could work on this independently or in pairs, and then compare answers. If students need more support, start the task on the board, reading through the text and asking what information each sentence presents. Then ask students to complete the sheet.
Alternatively, or as an extension, students could carry out research on the Internet into how stem cells are used in medicine. They should record two ways in which stem cells could be useful, and at least one problem with using stem cells.














	
B1 Cells, genetics, inheritance and modification


	B1c Growth (4 hours)

	Links to specification points
	Exemplar main topic teaching activities
(initial teaching)
	Exemplar re-cap topic differentiated teaching activities 

	Entry Level Certificate
1A.3 Describe how growth takes place in organisms by:
  a cell division in animals and plants
  b cell elongation in plants.

GCSE Combined Science
B2.1 Describe mitosis as part of the cell cycle.

B2.2 Describe the importance of mitosis in growth, repair
and asexual reproduction.

B2.3 Describe the division of a cell by mitosis as the
production of two daughter cells, each with identical sets
of chromosomes in the nucleus to the parent cell, and that
this results in the formation of two genetically identical
diploid body cells.

B2.5 Describe growth in organisms, including:
  a cell division and differentiation in animals
 b cell division, elongation and differentiation in plants.

[B2.7 Demonstrate an understanding of the use of percentiles charts to monitor growth.]

	Starter
Show students a photo of a baby, or display a young potted plant. Ask students how they think the plant or baby might change over the next few weeks of its life. This should lead to the idea of growth. Give students a short time to work in pairs to list all the ways that growth could be measured in the baby or plant. Take a range of examples from around the class, which ideally should include measurements such as height and mass. Then ask students to suggest how those changes happen. It doesn’t matter if students are unclear about how the changes happen at this stage, but take note of any weaknesses in understanding so they can be addressed during the topic. 

Exploring
Worksheet B1.c contains a practical to measure plant growth in terms of increase in height. Students should use their results to draw a line graph and reach a conclusion based on it. This is also an opportunity to investigate the effect of repeat measurements on results and the conclusion.
You could use the height of plant seedlings. Alternatives include number of leaves, leaf area (combined from all leaves on the seedling) or mass. The latter is more complicated as it requires accurate measurement of seedlings extracted from a tray of seedlings over a period of days, and the calculation of mean values.
Gather all the results on the board. Discuss with students any values that are very different from the others, and why. Discuss why there are differences in results from other plants. Show students how to calculate the mean value for measurements on a particular day using sum of heights divided by number of measurements. Record the mean values and display them as a new graph on the board. 
 Finally, discuss what effect calculating means from repeat measurements has on the certainty of the conclusion that is drawn from it. 

Explaining
Discussion including the role of stem cells. Students may not be aware at this point that body (diploid) cells contain two sets of chromosomes, while sex cells (haploid gametes) contain only one set. 
Cover the cell cycle including the term mitosis  (meiosis, is not covered in this course but in topic GCSE B3b Movement of substances (root hair cells) and topic B3c Transpiration and translocation (xylem and phloem).)
Discuss asexual reproduction. Images or video clips of both plant and animal examples can be found on the Internet. 
	Starter
Show students a picture of some baby animals and another of the same animals some weeks or months later. Examples can be found on the Internet. Ask students to identify how the animals have changed in size, and then to describe how the change occurred. Expect students covering the GCSE Combined Science specification to include examples of cell differentiation in their answers.

Securing ELC 
Students refresh their microscope skills by looking at a prepared slide of a plant root tip. The root should show the area of cell division just behind the root cap, and the area of cell elongation in the older part of the root. Stained cell nuclei should help students identify individual cells. 

Securing GCSE Support
Worksheet B1c.6 provides students with a set of cards that can be used in a loop or domino activity. Students should link them to form a loop so that each starter is followed by its answer.

Securing GCSE
Worksheet B1c.7 asks students to look at a set of percentile growth curves for the length of baby boys in the UK. Discuss their understanding of the term percentile. Students need to understand the concept of percentages to make sense of the curves. 









	
B1 Cells, genetics, inheritance and modification


	B1d  The nervous system  (4 hours)

	Links to specification points
	Exemplar main topic teaching activities
(initial teaching)
	Exemplar re-cap topic differentiated teaching activities 

	Entry Level Certificate
1A.7 Recall the functions of the following nerve cells:
 a sensory neurones
 b relay neurones in the spinal cord
 c motor neurones.

1A.8 Describe the role of neurotransmitters in allowing an
impulse to cross a synapse.

1A.9 Recall the function of the myelin sheath to insulate
neurones.

1A.10 Describe the processes involved in a reflex arc,
including:
 a receptor cells detecting a stimulus
 b the path taken by the impulse through sensory, relay
    and motor neurones
 c the impulse arriving at the effector.

GCSE Combined Science
B2.13 Explain the structure and function of sensory
receptors, sensory neurones, relay neurones in the CNS,
motor neurones and synapses in the transmission of
electrical impulses including the axon, dendron, myelin
sheath and the role of neurotransmitters.

B2.14 Explain the structure and function of a reflex arc
including sensory, relay and motor neurones.

	Starter
Show a photo of something nice on the board, such as a sunset in a lovely place. Ask students to think about what happened in their body from the moment the photo was shown, up to the point when they decided if they liked it or not. Take the process step by step, asking students at each point what happened next, and whether anything has been missed out each time. Introduce appropriate terms, such as stimulus for the photo and response in terms of the brain’s decision. Make sure students are aware that it is the nervous system that is responding. Lead on to a brief discussion of the organs of the nervous system, including the brain, spinal cord and nerves. GCSE students could be introduced at this point to the term central nervous system (CNS), meaning the brain and spinal cord.

Exploring
Worksheet B1d.1 provides a cut-and-stick task linking images of neurones to form a reflex arc. 
Alternatively, it would be appropriate to carry out the practical on reaction times from P1a Stopping distances (Recap lesson - GCSE task). This covers the suggested practical on reaction times.

Explaining
Work through the Student Book pages, answering questions up to the checkpoint. Make sure that students do not confuse neurones (nerve cells) with nerves (bundles of many neurones). Also, some students confuse the spinal cord (a bundle of many nerves that runs down the back) with the bony spine that surrounds and protects it.
Introduce the term CNS (central nervous system) to GCSE students when discussing the presence of relay neurones in the brain and spinal cord.
Students may need help with answering question 5c, as they need to make the connection that neurotransmitter is only produced in axon terminals, and an axon terminal is only on one side of the synapse. Encourage them to look at diagram C and ask where the neurotransmitter is made, to help them make the link.
	Starter
Display the keywords for the topic on the board (without their meanings) – these can be taken from the word sheet for the topic. Students should work in pairs to test each other on the meaning of each word. 

Securing ELC 
Worksheet B1d.5 provides revision questions covering the ELC objectives for the topic.

Securing GCSE Support
Worksheet B1d.6 provides a labelling task on a diagram of a reflex arc. The labelling should explain how the reflex arc works, so make sure students realise that they are expected to write more in their labels than just the words provided in the box.

Securing GCSE
Worksheet B1d.7 gives students an opportunity to construct and interpret a scatter graph using data on neurone transmission speeds.











	
B1 Cells, genetics, inheritance and modification


	B1e  DNA  (4 hours)

	Links to specification points
	Exemplar main topic teaching activities (initial teaching)
	Exemplar re-cap topic differentiated teaching activities 

	Entry Level Certificate
1A.11 Recall the structure of DNA as:
 a two strands
 b coiled to form a double helix.

1A.12	Recall that:
 a DNA is found in a cell’s nucleus, packaged into   
   chromosomes
 b each chromosome contains several genes
 c a gene is a section of a DNA molecule
 d a gene contains the information needed to make a protein

GCSE Combined Science
B3.4 Describe DNA as [a polymer] made up of:
 a two strands coiled to form a double helix
 b strands linked by a series of [complementary] base pairs joined together [by weak hydrogen bonds]
[c nucleotides that consist of a sugar and a phosphate group with one of four different bases attached to the sugar].

B3.5 Describe the genome as the entire DNA of an
organism and a gene as a section of a DNA molecule that
codes for a specific protein.

B3.6 Explain how DNA can be extracted from fruit.

	Starter
Write some words related to DNA on the board. Use words that students should have come across in their KS3 learning, such as: DNA, gene, chromosome, nucleus, inheritance, Watson, Crick. Give students time to construct one or two sentences using as many of these words as possible. Take examples from around the class to share and discuss. 

Exploring
Worksheet B1e.1 provides a card-sort exercise that presents the method for extracting DNA from fruit. Students could sort the method cards after you have demonstrated the practical.
Alternatively, work as a group to sort the cards into the correct order, which students then follow with their own practical work. In this case, consider preparing some steps ahead of the lesson (e.g. the salt/washing-up liquid mixture) to reduce the amount of measuring that students need to do. 
The correct order of the cards is: A, C, F, D, G, B, H, E

Explaining
Work through the Student Book pages, answering questions up to the checkpoint. Remind students of their work on cells in topic B1a Cell structure, in particular the nucleus in animal and plant cells and its function. 
Check that students do not confuse a DNA strand with the ‘backbone’ of the strand. 
	Starter
Write the word DNA in the middle of the board. Then ask students to suggest related words and how they should be linked to build a concept map for the topic. Discuss any suggested words to make sure students understand their meaning and their relationship to other words in the map.

Securing ELC 
Worksheet B1e.5 provides a word search task that tests students’ understanding of the relationships between the key terms in this topic.

Securing GCSE Support
Worksheet B1e.6 provides instructions for building a DNA model using tape and coloured plastic straws. Students should work in pairs or small groups to build a model. 

Securing GCSE
Worksheet B1e.7 adds detail to students’ understanding of DNA structure by defining the terms polymer, complementary and hydrogen bonding. 
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B1 Cells, genetics, inheritance and modification


	B1f Inheritance (4 hours)

	Links to specification points
	Exemplar main topic teaching activities
(initial teaching)
	Exemplar re-cap topic differentiated teaching activities 

	Entry Level Certificate
1A.13 Define the terms allele, dominant and recessive.
1A.14 Use genetic diagrams and Punnett squares to show monohybrid inheritance.
1A.15 Recall that a person’s sex is determined at fertilisation by the inheritance of an X chromosome from the mother, and either:
a an X chromosome (in girls) or
b a Y chromosome (in boys)
from the father.

GCSE Combined Science
B3.12 Explain why there are differences in the inherited characteristics as a result of alleles.

B3.13 Explain the terms: chromosome, gene, allele, dominant, recessive, homozygous, heterozygous, genotype, phenotype, gamete and zygote.

B3.14 Explain monohybrid inheritance using genetic diagrams, Punnett squares. 

B3.15 Describe how the sex of offspring is determined at fertilisation, using genetic diagrams.

B3.16 Analyse outcomes (using ratios and percentages) from monohybrid crosses for dominant and recessive traits.
	Starter
Use a photo from the Internet or other source of a family of two parents and their children. Try to choose a photo where characteristics in the children have obviously been inherited from one or other parent. Ask students to choose a characteristic of a child and to suggest which parent it was inherited from. They should justify their choice. 
Extend the discussion to how these characteristics were inherited. 

Exploring
Worksheet B1f.1 provides a supported activity in completing a genetic diagram of sex inheritance.

Explaining
Present the slides on Punnett squares from the ALDS presentation B1f Interpreting genetics. These support students in constructing a square for an example of monohybrid inheritance. 

	Starter
Display on the board the incomplete Punnett square from Worksheet B1f.3 in the initial lesson. Ask students to say what should be written into each blank space on the diagram and give a reason for any suggestion. Write in the missing letters as you go. Then use the completed square to ask questions on the terminology that students need to understand (ELC: allele, dominant, recessive; GCSE: allele, dominant, recessive, homozygous, heterozygous, genotype, phenotype).

Securing ELC 
Worksheet B1f.5 contains supported questions on interpreting a genetic diagram and a Punnett square.
 
Securing GCSE Support
Worksheet B1f.6 provides further examples of a Punnett square and a genetic diagram for students to complete and interpret. 

Securing GCSE
Worksheet B1f.7 introduces students to interpreting family pedigrees. The final set of slides in the ALDS presentation B1f Interpreting genetics could be used as preparation before students complete the worksheet.






	
B1 Cells, genetics, inheritance and modification


	B1g Variation (4 hours)

	Links to specification points
	Exemplar main topic teaching activities
(initial teaching)
	Exemplar re-cap topic differentiated teaching activities 

	Entry Level Certificate
1A.16 Recall that differences in characteristics within organisms in a species is called variation.

1A.17 Describe genetic variation as the variation that arises because organisms inherit different combinations of alleles from their parents.

1A.18 Recall that genetic variation mostly occurs because of small changes to the structure of DNA, known as a mutation.

1A.19 Describe environmental variation as the variation that arises because an organism’s environment makes it develop different characteristics.

GCSE Combined Science
B3.19 State that most phenotypic features are the result of multiple genes rather than single gene inheritance.

B3.20 Describe the causes of variation that influence phenotype, including:
a genetic variation – different characteristics as a result of mutation and sexual reproduction
b environmental variation – different characteristics caused by an organism’s environment (acquired characteristics).

[B3.21 Discuss the outcomes of the Human Genome Project and its potential applications within medicine.]

B3.22 State that there is usually extensive genetic variation within a population of a species and that these arise through mutations.

B3.23 State that most genetic mutations have no effect on the phenotype, some mutations have a small effect on the phenotype and, rarely, a single mutation will significantly affect the phenotype.
	Starter
Ask students to work in pairs to identify four characteristics of people that vary in the class. Take examples from around the class to gather a wide range of suggestions. Include being male/female if not suggested. Then give students a minute to discuss why there is variation. Take answers from around the class to build up a wide range of ideas, including genes, differences in experience during life, etc. Finally ask which examples of variation would be easier to change than others, and why. Use the opportunity to introduce the ideas of genetic variation and environmental variation.

Exploring
Worksheet B1g.1 provides a practical opportunity for students to gather data on variation in a characteristic. 
The data should then be displayed in two frequency diagrams (histograms), one for male and one for female. 

Explaining
To help students understand that some mutations can cause significant changes in an organism while other mutations have little or no effect, use the analogy of changing letters in words. If a word represents a gene, then a change in a letter in that word represents a mutation in the gene.
For example, look at the following sentence.
The leak caused by a hole in the pipe was easily fixed with sticky tape.
Changing ‘leak’ to ‘leek’ probably would not cause too many problems but if ‘leak’ is changed to ‘lake’ there could be a different interpretation of the sentence. 
	Starter
Show students a photo from the Internet of variation in a plant species, such as the different leaf shapes and colours of Begonia rex or Solenostemon coleus. Ask them to identify different examples of variation shown in the photo. They should then suggest the cause of each example of variation and whether it is genetic or environmental. For example, variation in leaf colour will most likely be genetic, while variation in leaf size on the same plant is environmental (due to differences in light, nutrients, etc.)

Securing ELC 
Worksheet B1g.5 provides some simple questions on the ELC learning objectives, based on a context, to help reinforce learning from the initial lesson. 

Securing GCSE Support
Worksheet B1g.6 provides a card-sort exercise on examples of variation. Students could work in pairs to identify whether the cause of variation is genetic or environmental. 
Securing GCSE
Worksheet B1g.7 presents information on the outcomes of the Human Genome Project and their potential use in medicine. Students should use the information to answer the questions. 










	
B1 Cells, genetics, inheritance and modification


	B1h Evolution and natural selection (4 hours)

	Links to specification points
	Exemplar main topic teaching activities
(initial teaching)
	Exemplar re-cap topic differentiated teaching activities 

	Entry Level Certificate
1A.20 Explain Darwin’s theory of evolution by natural selection.

GCSE Combined Science
B4.2 Explain Darwin’s theory of evolution by natural selection.

[B4.3 Explain how the emergence of resistant organisms supports Darwin’s theory of evolution.]

B4.4 Describe the evidence for human evolution, based on fossils, including:
a Ardi from 4.4 million years ago
b Lucy from 3.2 million years ago
c Leakey’s discovery of fossils from 1.6 million years ago.

B4.5 Describe the evidence for human evolution based on stone tools, including:
a the development of stone tools over time
b how these can be dated from their environment

	Starter
Write some key words on the board from KS3 learning on this topic, such as evolution, natural selection, environment, compete, extinction, reproduce, adapted. Ask students to work in pairs or small groups to write two sentences that each contain at least two of the words – each sentence should contain different key words.
Take examples of sentences from each group, and compare sentences on similar themes by asking students to select which they think is the best sentence. They should give a reason for their choice. 

Exploring
Worksheet B1h.1 provides a simple introduction to the processes of natural selection and evolution, using a very basic example. This begins with variation and the inheritance of genetic variation, then introduces adaptation, before linking these concepts with natural selection.

Explaining
Worksheet B1h.2 provides a data analysis activity based on data from human-like fossils.
	Starter
Display on the board the right-hand column of table D in topic B1h in the Student Book. Ask students to work in pairs to write down how Darwin’s theory explains what happens in each step of the example. Take examples from around the class, asking students to improve each explanation before moving on to the next. 

Securing ELC 
Worksheet B1h.6 provides a highlighting task to reinforce learning on the ELC objective.

Securing GCSE Support
Worksheet B1h.7 provides questions on the GCSE learning objectives.

Securing GCSE
The ALDS presentation B1h Evolution of antibiotic resistance discusses how Darwin’s theory of evolution by natural selection explains the evolution of antibiotic resistance in bacteria. Questions on the slides test students’ understanding.





	
B1 Cells, genetics, inheritance and modification


	B1i Selective breeding and genetic engineering (4 hours)

	Links to specification points
	Exemplar main topic teaching activities
(initial teaching)
	Exemplar re-cap topic differentiated teaching activities 

	Entry Level Certificate
1A.21 Describe the process of selective breeding, including: 
a producing wheat that is resistant to disease
b producing cows with a high yield of milk.

1A.22 Describe genetic engineering as a process that involves modifying the DNA of an organism to introduce desirable characteristics.

1A.23 Describe the benefits and risks of genetic engineering.


GCSE Combined Science
B4.8 Explain selective breeding and its impact on food plants and domesticated animals.

B4.10 Describe genetic engineering as a process which involves modifying the genome of an organism to introduce desirable characteristics.

B4.14 Evaluate the benefits and risks of genetic engineering and selective breeding in modern agriculture.

	Starter
Show students a photo of a group of different dogs and ask which two they would choose to breed if they wanted, for example, a big dog with a white coat. Ask them to explain their selection to revise earlier learning on the link between alleles and phenotype, and that alleles are passed on to offspring etc. 

Exploring
Worksheet B1i.1 provides a card-sort activity on the stages in selective breeding in wheat for disease resistance. Students should work in pairs to sort the cards into the correct order (A, F, C, E, D, B) to form a flow chart of the process, which they can stick into their workbooks. 

Explaining
Worksheet B1i.2 includes questions on graphs of milk production and the number of milking cows in the UK between 1996 and 2016, which relates to the impact of selective breeding on cows bred for milk.
	Starter
Show students photos of a range of varieties of cabbage (e.g. cauliflower, kohlrabi, broccoli, Brussels sprouts, savoy cabbage) and of a wild cabbage, and explain that the varieties we eat were all developed from the wild variety. Give students a minute or so to discuss in pairs whether these are examples of selective breeding or genetic modification. 
Having established that the varieties were all developed through selective breeding, ask students to choose one example and jot down how they would develop that variety from wild cabbage plants through breeding. 

Securing ELC 
Worksheet B1i.6 provides some simple questions on the ELC objectives for this topic. Students should work in pairs to complete the sheet. 

Securing GCSE Support
Worksheet B1i.7 provides a card-sort activity of some benefits and risks of selective breeding and genetic engineering. 

Securing GCSE
Worksheet B1i.8 covers ethical issues around improving plants and animals using genetic engineering or selective breeding. Students are asked to consider how people with different points of view might answer the same ethical questions. The aim of the sheet is to show that judgements on ethical issues need to be supported by reasons. 





	
B2 Health, disease and the development of medicines


	B2a Health and disease (4 hours)

	Links to specification points
	Exemplar main topic teaching activities
(initial teaching)
	Exemplar re-cap topic differentiated teaching activities 

	Entry Level Certificate
1B.1	Describe the difference between communicable and non-communicable diseases.
1B.17	Recall that many non-communicable human diseases are caused by the interaction of a number of factors, such as diet, lifestyle and genetics.
1B.19	Describe the effect of exercise and diet on obesity.
1B.20	Describe the use of BMI (body mass index) as a measure of obesity and perform simple BMI calculations.

GCSE Combined Science
B5.1  Describe health as a state of complete physical, mental and social well-being and not merely the absence of disease or infirmity.
B5.2 Describe the difference between communicable and non-communicable diseases.
B5.23 Describe that many non-communicable human diseases are caused by the interaction of a number of factors, including cardiovascular diseases […] and diseases influenced by nutrition. 
B5.24 Explain the effect of lifestyle factors on non-communicable diseases at local, national and global levels, including: 

a exercise and diet on obesity and malnutrition, including BMI and waist : hip calculations, using the BMI equation: BMI = .
	Starter
Give students a few moments to think what the term health means to them. Take examples from around the class and make a list of the range of ideas on the board. Then ask students to repeat the activity using the term disease.

Exploring
Worksheet B2a.1 provides an opportunity for students to calculate body mass index (BMI) and interpret the values using standard BMI categories.

Explaining
The ALDS presentation B2a Correlations with cardiovascular disease contains slides that start by defining cardiovascular disease, and then consider factors that increase the risk of developing this type of disease. BMI and how it is calculated is briefly covered, and the calculation of a waist : hip ratio is demonstrated. The correlation of BMI and waist : hip ratio is then discussed, including the interpretation of bar charts. 

	Starter
Revisit the lists of diseases that were produced in the Starter for the Initial lesson, and ask students to suggest other diseases that could be added to each list. They should justify their choices. Then ask students to suggest one way in which people could reduce their risk of developing any of the cardiovascular diseases. Again, students should give a reason for their suggestion.

Securing ELC 
Worksheet B2a.5 provides questions that test understanding of the ELC objectives for this topic, including the calculation of BMI. 

Securing GCSE Support
Worksheet B2a.6 provides questions on the GCSE learning objectives, including a supported question on interpreting correlation from a line graph. 

Securing GCSE
Worksheet B2a.7 discusses correlations and causes in the context of obesity and heart disease. 





	
B2 Health, disease and the development of medicines


	B2b Lifestyle diseases (4 hours)

	Links to specification points
	Exemplar main topic teaching activities
(initial teaching)
	Exemplar re-cap topic differentiated teaching activities 

	Entry Level Certificate
1B.17 Recall that many non-communicable human diseases, such as cancer, are caused by the interaction of a number of factors, such as diet, lifestyle and genetics. 
1B.18 Describe cancer as the result of changes in cells that lead to uncontrolled cell division. 
1B.21 Describe the harmful effects of smoking on the: 
a lungs, leading to lung cancer 
b heart and circulatory system, leading to cardiovascular diseases. 
1B.22 Recall that cardiovascular disease can be treated by: 
A life-long medication 
b surgical procedures 
c lifestyle changes.

GCSE Combined Science
B2.4 Describe cancer as the result of changes in cells that lead to uncontrolled cell division. 
B5.23 Describe that many non-communicable human diseases are caused by the interaction of a number of factors, including cardiovascular diseases, many forms of cancer, some lung and liver diseases […].
B5.24 Explain the effect of lifestyle factors on non-communicable diseases at local, national and global levels, including: 
b alcohol on liver diseases 
c smoking on cardiovascular diseases. 
B5.25 Evaluate some different treatments for cardiovascular disease including: 
a life-long medication
b surgical procedures
c lifestyle changes.
	Starter
Students should work in pairs for a few minutes to draw up a list of three bullet points on how to stay healthy. Take examples from around the class, asking students to give a reason for each point they suggest. Identify that the points relate to lifestyle factors which affect the risk of developing some non-communicable diseases. Collate points on the board then ask students to choose the three points that they think are most important for living a long and healthy life.

Exploring
Worksheet B2b.1 provides an opportunity for students to draw a bar chart from data in a table. Students should then interpret the chart and use their knowledge of the effect of alcohol on the liver to explain the relationship.

Explaining
The ALDS presentation B2b Smoking and disease contains slides that describe the effects of tobacco smoke on lung cancer and cardiovascular disease. The last four slides describe how to interpret a scatter diagram of the correlation between smoking and lung cancer.
	Starter
Write ‘lifestyle disease’ in the centre of the board and ask students to suggest words that link to this. Students should explain their choices. Use the suggestions to create a concept map that covers the effects of alcohol and smoking on disease, including the treatments for cardiovascular disease.

Securing ELC 
Students should work in pairs or small groups to produce a poster or presentation on the effects of smoking on disease.

Securing GCSE Support
Students should work in pairs or small groups to produce a health poster or presentation on the effects of lifestyle (including smoking tobacco and drinking alcohol) on disease. They should try to include data in their poster. 

Securing GCSE
Worksheet B2b.5 contains text that compares two ways of treating cardiovascular disease. 










	
B2 Health, disease and the development of medicines


	B2c Pathogens and disease (4 hours)

	Links to specification points
	Exemplar main topic teaching activities
(initial teaching)
	Exemplar re-cap topic differentiated teaching activities 

	Entry Level Certificate
1B.2 Describe a pathogen as a disease-causing organism.

1B.3 Recall that pathogens can be bacteria, fungi, protists or viruses.

1B.4 Describe bacteria as single-cell organisms, with:
a a circular chromosome of DNA, instead of a nucleus 
b flagellum, for movement.

1B.5 Describe fungi as organisms that:
a may be single-celled (yeast) or multi-cellular (mushrooms) 
b digest food outside the organism and then absorb it. 

1B.6 Describe viruses as non-living particles that:
a contain genetic material 
b can only reproduce inside living cells. 

1B.7 Describe some common infections, including: 
a cholera (bacteria) – causes diarrhoea, 
b tinea (fungus) – causes athlete’s foot, 
c malaria (protist) – causes damage to blood and liver
d influenza (virus) – causes fever and cold-like ‘flu’ symptoms.

GCSE Combined Science
B5.4 Describe a pathogen as a disease-causing organism, including viruses, bacteria, fungi and protists. 

B5.5 Describe some common infections, including: 
a cholera (bacteria) causes diarrhoea
b tuberculosis (bacteria) causes lung damage
c chalara ash dieback (fungi) causes leaf loss and bark lesions
d malaria (protists) causes damage to blood and liver
e HIV (virus) destroys white blood cells, leading to the onset of AIDS.
	Starter
Ask students to suggest examples of infections and their causes. Draw out similarities between these diseases: that they develop after contact with an infected person, and that they are caused by infection with a microorganism. 

Exploring
The loop cards on Worksheet B2c.1 reinforce learning of facts in this lesson. Share the cards between students.Ask one student to ask the question on his or her card. The student with the answer should stand up and read out the answer. If students agree that this is the correct answer, then that student asks the question on the card. This proceeds until the original student stands up to read out the answer on his or her card.

Explaining
The ALDS presentation B2c Different types of pathogens contains slides that describe bacteria, viruses and fungi and how their structure relates to them being pathogens.

	Starter
Write the names of the four pathogen groups (bacteria, protists, fungi, bacteria) on the board and ask students to write one sentence about each group. They should compare sentences with a partner, and discuss how they could be improved. Take examples of improved sentences from around the class, to help revise what students have previously learned about these groups.

Securing ELC 
Worksheet B2c.5 contains a wordsearch that tests knowledge of diseases and pathogens for ELC students. 

Securing GCSE Support
Worksheet B2c.6 provides a completed crossword containing words from the GCSE objectives for this topic. Students could work in pairs to write clues for each of the words. They could then compare clues to identify any errors and to judge which is the best clue for each word.

Securing GCSE
Worksheet B2c.7 presents two explanations of why infection with some diseases can make an organism more likely to be infected by another disease, using the examples of chalara and HIV. 










	[bookmark: _Hlk501363519]
B2 Health, disease and the development of medicines


	B2d Spread and control of pathogens (4 hours)

	Links to specification points
	Exemplar main topic teaching activities
(initial teaching)
	Exemplar re-cap topic differentiated teaching activities 

	Entry Level Certificate
1B.8	Describe how pathogens are spread, including: 
a	cholera (bacteria) – water
b	tinea (fungus) – direct contact or through contaminated surfaces
c	malaria (protists) – mosquito vector
d	influenza (virus) – airborne. 
1B.9	Describe methods for reducing or preventing the spread of pathogens, including: 
a	simple hygiene such as washing hands
b	treatment of water
c	control of vectors.

GCSE Combined Science
B5.6      Explain how pathogens are spread and how this spread can be reduced or prevented, including: 
a          cholera (bacteria) – water
b          tuberculosis (bacteria) – airborne
c          Chalara ash dieback (fungi) – airborne.
[d         malaria (protists) – animal vectors.]



	Starter
Remind students of the health advice, usually circulated during winter, of ‘catch it, bin it’. Students should work in pairs to note down how the advice is meant to keep us healthy. They should then consider what the advice would help with, and which diseases it would not work for and why. Take examples from around the class and then ask what measures could be used instead for the diseases that this advice is not suitable for.

Exploring
Worksheet B2d.1 presents a practical that uses the harmless microorganism Saccharomyces cerevisiae (bread yeast) as a model for the transfer of harmful pathogens by touch. The practical investigates the use of toilet paper and hand washing, modelling what happens to bacteria on the hands after going to the toilet. This could be adapted in several ways, such as to compare different toilet papers or to compare different types of hand wash or soap. 

Explaining
The ALDS presentation B2d Spread and control of pathogens contains slides that ask students to identify how pathogens are spread, and then how that spread can be prevented. Students could work in pairs or small groups to discuss and suggest answers to the questions before they are revealed. 
	Starter
Give students a list of appropriate words from this topic, such as the names of the diseases they need to learn: hygiene, spread, prevent, air, water, vector, contact. Students should work in pairs to make sentences using at least two of the words from the list in each sentence. 

Securing ELC 
Worksheet B2d.5 provides a body outline that students label to show how four diseases are spread. The remaining questions require written answers.

Securing GCSE Support
Students should work in pairs or small groups to produce a health advice poster on cholera, tuberculosis or malaria. Arrange for different groups to cover different diseases. The poster should be suitable for a doctor’s surgery or clinic in a place where the disease is common. Students should include how the disease is spread and how its spread can be reduced or prevented. 

Securing GCSE
Worksheet B2d.6 presents some diagrams and questions on the spread of malaria. Students could work in pairs to sort the diagrams and write captions for them. 






	[bookmark: _GoBack]
B2 Health, disease and the development of medicines


	B2e Sexually transmitted infections (4 hours)

	Links to specification points
	Exemplar main topic teaching activities
(initial teaching)
	Exemplar re-cap topic differentiated teaching activities 

	Entry Level Certificate
1B.10	Describe how sexually transmitted infections (STIs) are spread through sexual contact, including:
a	Chlamydia (bacteria)
b	HIV (virus).
1B.11	Describe how STIs can be reduced or prevented by:
a	avoiding unprotected sexual activity
b	regular testing for infections.

GCSE Combined Science
B5.8 Explain how sexually transmitted infections (STIs) are spread and how this spread can be reduced or prevented, including:
a	Chlamydia (bacteria)
b	HIV (virus).

	Starter
Ask students to work in pairs to construct a concept map around the term STI (sexually transmitted infection), written in the middle of a piece of A4 paper. Ask students to suggest related words and how they should be arranged in the map to show how they are related. This should help you assess what students have learned previously, such as in personal, social, health and economic education (PSHE) lessons.

Exploring
Invite a health professional to talk to the class about HIV and Chlamydia. Students should discuss and agree beforehand the questions that they will ask. Give students time after the visit to complete their answers to show what they learned. Discuss answers to the key questions as a group to make sure the questions have been answered correctly. 
If a visit is not possible, use the slides in the ALDS presentation B2e HIV and Chlamydia to support the activity, but allow extra time for students to carry out further research on the Internet using health websites such as NHS Choices.

Explaining
Work through the Student Book pages, answering the questions up to the checkpoint. 
Some of this topic may also be covered by the school’s PSHE curriculum. It may be helpful to coordinate with PSHE teachers on its delivery.
	Starter
Ask students to return to their concept maps from the Starter in the Initial lesson for this topic. Using a different colour pencil or pen, they should mark any corrections that they think are needed. 

Securing ELC 
Worksheet B2e.4 provides a set of questions about STIs. Students should work in pairs to answer the questions. Note that some questions may be answered either way, depending on how the question is interpreted. The reason given should support the choice of answer.

Securing GCSE Support
Students should work in pairs or small groups to produce a health advice poster for the school on the prevention of spread of Chlamydia. This should include ways to avoid spread during sexual activity, as well as the importance of regular testing. Students will need to consider what is appropriate for display in the school, with the aim of producing something that is effective in getting its message across, in terms of both content and attractiveness.

Securing GCSE
Worksheet B2e.5 contains questions that cover the main learning outcomes as well as introducing other ways that HIV and Chlamydia can be spread. 






	
B2 Health, disease and development of medicines


	B2f Protection against infection (4 hours)

	Links to specification points
	Exemplar main topic teaching activities
(initial teaching)
	Exemplar re-cap topic differentiated teaching activities 

	Entry Level Certificate
1B.12	Describe how physical barriers of the human body provide protection from pathogens, including the skin (preventing pathogens entering the body) and mucus (trapping pathogens). 

1B.13	Describe how chemical defences of the human body provide protection from pathogens, including hydrochloric acid (in the stomach) and lysozymes (in tears, preventing infections through the eye). 

1B.14	Describe the role of the immune system of the human body in defence against disease, including the role of: 
a	white blood cells that ingest pathogens
b	white blood cells that produce antibodies
c	memory white blood cells in preventing reinfection.

GCSE Combined Science
B5.12	Describe how the physical barriers and chemical defences of the human body provide protection from pathogens, including: 
a	physical barriers, including mucus, cilia and skin 
b	chemical defence, including lysozymes and hydrochloric acid. 

B5.13	Explain the role of the specific immune system of the human body in defence against disease, including: 
a	exposure to pathogen 
b	the antigens trigger an immune response which causes the production of antibodies 
c	the antigens also trigger production of memory lymphocytes 
d	the role of memory lymphocytes in the secondary response to the antigen.

[B5.14	Explain the body’s response to immunisation using an inactive form of a pathogen.]
	Starter
Show students an image of a sticking plaster covering a wound, and ask what its purpose is (to prevent dirt/infection entering, and to protect the damaged tissue as it mends). Use this to start a discussion of how the body is naturally protected against infection. Students should be able to offer the formation of scabs to plug wounds in the skin. If needed, suggest other linked words (such as stomach acid, immune system, antibodies) and note how students respond to these.

Exploring
Worksheet B2f.1 contains an outline diagram of the human body for labelling to show the barriers and defences against infection and how they work. Labels at the bottom of the sheet should be cut out and stuck at appropriate places around the diagram, and linked with label lines to the correct part of the body.

Explaining
Slides 9–15 of the ALDS presentation B2f The immune system interpret a graph that shows the responses in antibody production after the first and second infections by the same pathogen. Questions and answers help students to interpret the graph. 
	Starter
Write an appropriate list of key words from this topic on the board, such as mucus, skin, hydrochloric acid, lysozymes, immune system, pathogen, ingest, antibodies, memory cells; (additions for GCSE) cilia, lymphocyte, immune response, secondary response. Students should work in pairs to write sentences that use at least two words from the list.

Securing ELC 
Worksheet B2f.5 provides a wordsearch challenge that includes key words for this topic. 

Securing GCSE Support
Ask students to work in pairs to produce a set of bullet point notes on this topic for a student who missed the lesson. They should try to capture all the key points within a maximum of eight points. 
When students have completed their set, take a point from one pair to write on the board. Ask other students to suggest how best to improve the point, giving a reason for their suggestion. Then ask for a different point from another pair and repeat the activity. 

Securing GCSE
Worksheet B2f.6 introduces students to the process and effect of immunisation, and includes a data analysis task on a graph showing measles infections in the UK over time. 










	
B2 Health, disease and development of medicines


	B2g Medicines (4 hours)

	Links to specification points
	Exemplar main topic teaching activities
(initial teaching)
	Exemplar re-cap topic differentiated teaching activities 

	Entry Level Certificate
1B.15       Recall that antibiotics can only be used to treat bacterial infections.
1B.16       Describe how the process of developing new medicines has many stages, including: 
a	discovery and development
b	preclinical and clinical testing.

GCSE Combined Science
B5.16     Explain that antibiotics can only be used to treat bacterial infections.
B5.20     Describe that the process of developing new medicines, including antibiotics, has many stages, including discovery, development, preclinical and clinical testing.

	Starter
Show a photo of antibiotic medicines in different forms. Tell students that these are different forms of antibiotic, and allow time for pairs of students to discuss what they know about antibiotics.

Exploring
Worksheet B2g.1 provides a practical in which students investigate the effect of different plant extracts on the growth of bacteria on agar plates. The method uses a prepared and labelled bacterial plate. Before the lesson, use a marker pen to divide the base of each Petri dish into three sections. Label one section control, one section A, and the remaining section B. The plate should be inoculated with bacteria just before the lesson. 
Students could record their results by drawing or by photography. Alternatively, they could measure the diameter of clear areas with a ruler.

Explaining
The ALDS presentation B2g Developing new medicines contains slides that describe the stages of development of new medicines in more detail than in the Student Book.

	Starter
Show students a prepared bacterial plate with an antibiotic disc on it, or an unlabelled photograph of one (easily found on the Internet). Give students time to discuss in pairs why there is a clear space around the disc. Take answers from around the class. Then ask how a scientist could use this test to discover which plants contain substances that are the best at killing bacteria. 

Securing ELC 
Worksheet B2g.5 contains a cut-and-stick activity on the stages of development of a new medicine. Students should work with a partner to check each other’s work. Questions on the stages test students’ understanding.

Securing GCSE Support
Worksheet B2g.6 is a comprehension exercise on text that describes the development of a new antibiotic. 

Securing GCSE
Worksheet B2g.7 compares the structure of a bacterial cell, an animal cell and a virus to help students understand why antibiotics are used against bacterial infections but not those caused by viruses. It also explains why antibiotics usually cause little harm to human cells.



	
B3 Plants and ecosystems


	B3a Photosynthesis (4 hours)

	Links to specification points
	Exemplar main topic teaching activities
(initial teaching)
	Exemplar re-cap topic differentiated teaching activities 

	Entry Level Certificate
B2A.1	Recall that plants and green algae are organisms which undertake photosynthesis.

B2A.2	Describe photosynthetic organisms as the main producers of food, and therefore biomass.

B2A.3	Recall photosynthesis as a reaction that uses light energy to react carbon dioxide and water to produce glucose and oxygen.

B2A.4	Recall the word equation for photosynthesis.

B2A.5	Recall that the rate of photosynthesis is affected by: 
	a	temperature 
	b	light intensity 
	c	carbon dioxide concentration. 

GCSE Combined Science
B6.1     Describe photosynthetic organisms as the main producers of food and therefore biomass.

B6.2     Describe photosynthesis in plants and algae as an endothermic reaction that uses light energy to react carbon dioxide and water to produce glucose and oxygen.

B6.3     Explain the effect of temperature, light intensity and carbon dioxide concentration as limiting factors on the rate of photosynthesis.

B6.5     Core Practical: Investigate the effect of light intensity on the rate of photosynthesis.
	Starter
Write the word photosynthesis in the middle of the board and ask students to suggest words and ideas that link to create a concept map around this. If needed, prompt for any links with learning in KS3, including reactants, products, light, plants, algae, food chains/life on Earth, and leaf adaptations. Students should also remember chloroplasts from topic B1a Cell structure. 

Exploring
Worksheet B3a.1 provides a simple method for the GCSE core practical on photosynthesis. Full instructions for the practical are given in the B3a TTPP pages. 

Explaining
The ALDS presentation B3a Photosynthesis contains slides that describe the process of photosynthesis. Slides 7–12 describe the effect of limiting factors. 
	Starter
Ask students to work in pairs to write the word equation for photosynthesis. They should then write two quick questions of their own (with answers) on the process of photosynthesis, using their equation as a prompt. Take example questions from around the class, asking other students to give the answers.

Securing ELC 
Worksheet B3a.5 contains domino cards that form a loop of questions and answers. Students should work in pairs to form the loop, and compare their arrangement with other students before sticking them in the correct order in their workbook.

Securing GCSE Support
Worksheet B3a.6 provides a data analysis task in which students draw a graph from data and interpret what it shows. 

Securing GCSE
Worksheet B3a.7 provides a set of questions that help students explain why temperature, light intensity and carbon dioxide concentration affect the rate of photosynthesis.





	
B3 Plants and ecosystems


	B3b Movement of substances (4 hours)

	Links to specification points
	Exemplar main topic teaching activities
(initial teaching)
	Exemplar re-cap topic differentiated teaching activities 

	Entry Level Certificate
B2A.6	Describe the process of diffusion as the movement of particles from an area of higher concentration to an area of lower concentration. 

B2A.7	Describe the process of osmosis as the movement of water molecules from an area of higher concentration to an area of lower concentration across a semi-permeable membrane.

B2A.8	Describe active transport as a process that uses energy to move a substance from an area of lower concentration to an area of higher concentration.

B2A.9	Recall that diffusion, osmosis and active transport are all used to move substances across a cell membrane into a cell. 

B2A.10	Describe how the large surface area of the root hair cells helps them to absorb water and mineral ions from the soil.

GCSE Combined Science
B1.15     Explain how substances are transported into and out of cells, including by diffusion, osmosis and active transport. 

B1.16     Core Practical: Investigate osmosis in potatoes. 
B1.17     Calculate percentage gain and loss of mass in osmosis.

B6.7     Explain how the structure of the root hair cells is adapted to absorb water and mineral ions.
	Starter
Prepare at least two shell-less eggs 3 days before the lesson by placing the eggs (with shells) in separate beakers and covering each with vinegar. Leave the eggs in the fridge for 24 hours then carefully replace the vinegar and place the beakers back in the fridge for another 24 hours. The day before the lesson, place one shell-less egg in a beaker of tap water and another in a beaker of a concentrated salt or sugar solution and place the beakers in the fridge. 
In the lesson explain to students that the eggs are identical but that one is in water and the other in a solution. Point out that the eggs are similar to cells, being surrounded by a membrane which substances have to cross to get into or out of the egg/cell. Give students a short while to discuss in pairs what has happened to the eggs and why. 

Exploring
Worksheet B3b.1 provides support for the GCSE core practical on osmosis in potato strips. Full details are given in the B3b TTPP pages. 

Explaining
The ALDS presentation B3b Calculating percentage change presents the approach needed for the calculations in the core practical in the Exploring activity above. It gives one calculation that shows a percentage gain in mass and one that shows a percentage loss in mass. Take students through the slides before asking them to complete Worksheet B3b.2, which provides additional calculations.
	Starter
Display on the board a close-up photo of a plant root, or a magnified view of a real bean root tip, to show the root hair cells clearly. Give students a short while working in pairs to write down two questions about how substances that the plant needs get from the soil into the root, and their answers. Take examples from around the class, asking other students to answer. Make sure questions on all three methods of movement are covered.

Securing ELC 
Worksheet B3b.6 contains a set of diagrams that illustrate diffusion, osmosis and active transport. 

Securing GCSE Support
Worksheet B3b.7 provides questions on the GCSE learning outcomes for the topic, including calculations.
Securing GCSE
The last three slides of the ALDS presentation B3b Movement into and out of cells describe the movement of solutes in terms of concentration gradients: diffusion as down the concentration gradient and active transport as against the concentration gradient. Students need to be secure in their understanding of dilute and concentrated solutions to follow the descriptions well. 










	
B3 Plants and ecosystems


	B3c Translocation and transpiration (4 hours)

	Links to specification points
	Exemplar main topic teaching activities
(initial teaching)
	Exemplar re-cap topic differentiated teaching activities 

	Entry Level Certificate
B2A.11	Describe the transport of water and mineral ions up the stem of a plant from the roots: 
a	in a part of the plant called the xylem
b	due to loss of water from the surface of the leaf (transpiration).

B2A.12	Recall that sugar is transported around the plant in the phloem.

B2A.13	Recall that plants use sucrose as an energy store.

GCSE Combined Science
B6.8    Explain how the structures of the xylem and phloem are adapted to their function in the plant, including: 
a	lignified dead cells in xylem transporting water and minerals through the plant 
b	living cells in phloem using energy to transport sucrose around the plant.

B6.9     Explain how water and mineral ions are transported through the plant by transpiration, including the structure and function of the stomata.

B6.10     Describe how sucrose is transported around the plant by translocation.

B6.12     Explain the effect of environmental factors on the rate of water uptake by a plant, to include light intensity, air movement and temperature.

B6.13     Demonstrate an understanding of rate calculations for transpiration.
	Starter
Prepare a celery stem (one with leaves) 2 or 3 days before the lesson by trimming off the lower end and placing it in a beaker of water that contains food colouring. Show the stem to students and describe how you prepared it. Give them a minute or two to discuss in pairs what has happened to the stem, and why it has happened, then take answers from around the class. You could split the stem open to separate out a vein, if needed, to show the limited location of the colouring. Ask students then to describe the importance of veins for the plant.

Exploring
Worksheet B3c.1 provides a simple method to investigate transpiration from a plant. Each student group will study the effect of one factor on water loss from a plant – light intensity, temperature or wind speed. Full details are given in the B3c TTPP pages. 

Explaining
The ALDS presentation B3c Transpiration and translocation contains slides that describe the processes in more detail. The final slides describe the adaptations of stomata, xylem and phloem for GCSE students. Questions on the slides help test understanding. 

	Starter
Show a wilted plant or a photo of one from the Internet. Ask students to discuss in pairs what could be done to restore the plant, and to describe what happens as the plant recovers. They should break their description down to form a flowchart of at least three steps. Take examples of steps from around the class to build up as full a description as possible, including naming of the parts and tissues involved as well as naming the process and the substance(s) being transported.

Securing ELC 
Worksheet B3c.5 contains a diagram of the transport tissues in a plant.

Securing GCSE Support
Worksheet B3c.6 provides diagrams of xylem, phloem and stomata for labelling. Students should work in pairs to add descriptions of the adaptations of the cells and tissues for their functions, and then to explain how the adaptations help them carry out their functions. 

Securing GCSE
Worksheet B3c.7 provides a set of graphs showing the effect of different limiting factors on the rate of photosynthesis. 






	
B3 Plants and ecosystems


	B3d Ecosystems (4 hours)

	Links to specification points
	Exemplar main topic teaching activities
(initial teaching)
	Exemplar re-cap topic differentiated teaching activities 

	Entry Level Certificate
B2A.14	Describe the different levels of organisation in an ecosystem from individual organisms, populations, communities, to the whole ecosystem.

B2A.15	Describe how the organisms in a community can be affected by: 
a	temperature
b	light
c	water
d	pollutants.

B2A.18	Describe methods for investigating the number of organisms in a given area, including: 
a	quadrats
b	pitfall-traps.

GCSE Combined Science
B9.1     Describe the different levels of organisation from individual organisms, populations, communities, to the whole ecosystem.

B9.2     Explain how communities can be affected by abiotic […] factors, including: 
a	temperature, light, water, pollutants […] .

B9.5     Core Practical: Investigate the relationship between organisms and their environment using field-work techniques, including quadrats and belt transects.
B9.6     Explain how to determine the number of organisms in a given area using raw data from fieldwork techniques, including quadrats and belt transects.
	Starter
Display an example of a food web on the board. Use the diagram to revise KS3 content on organisms in a community by asking simple questions on the feeding relationships, such as: 
Which animal eats A?
Name one producer in the food web.
Name one predator of B.
How many species are prey of animal C?

Exploring
Worksheet B3d.1 provides a simple example of fieldwork using a belt transect and quadrats. This practical is one of the core practicals required by the specification. The method investigates the effect of abiotic factors on the distribution of plants from under a tree to out into the open. The method can be adapted to other available examples. Full details are given in the B3d TTPP pages.

Explaining
The ALDS presentation B3d Investigating the number of organisms describes the use of a pitfall trap or quadrats when sampling organisms in a little more detail than the Student Book. It also illustrates why quadrats should be placed randomly, when sampling to collect data for estimating population size. 
The final five slides are for use with the Securing 3 task in the recap lesson, and explain how to use data from fieldwork to calculate an estimate of the number of organisms in a population.
	Starter
Write the list of abiotic factors (light intensity, temperature, water availability, pollution) on the board. Describe some examples of changes to communities caused by changes in one of the factors. Suitable examples could come from the initial learning or from recent news, for example bleaching of coral, an oil spill, or flooding as a result of storms. Ask students to identify which abiotic factor has changed the community, and how the community has been changed.

Securing ELC 
Worksheet B3d.5 provides a short comprehension exercise and other questions.

Securing GCSE Support
Worksheet B3d.6 contains some examples of communities that have been changed by abiotic factors. Students should work in pairs to identify the abiotic factor that caused the change, and how the community has changed. The worksheet also asks students to suggest how the community might change in the future. These questions might be better discussed as a class, to encourage students to share ideas of how organisms in a community might affect each other or respond to further changes in the environment.

Securing GCSE
The last five slides of the ALDS presentation B3d Investigating the number of organisms lead students through the process of using raw data from fieldwork to calculate an estimate of population size. Worksheet B3d.7 contains more calculations like this for students to work through.  





	
B3 Plants and ecosystems


	B3e Biotic factors in ecosystems (4 hours)

	Links to specification points
	Exemplar main topic teaching activities
(initial teaching)
	Exemplar re-cap topic differentiated teaching activities 

	Entry Level Certificate
B2A.16	Explain how communities can be affected by other organisms through: 
	a	competition for resources 
	b	predation. 

B2A.17	Recall that a community often survives because organisms within it depend on each other (interdependence).

GCSE Combined Science
B9.2    Explain how communities can be affected by […] biotic factors, including: 
b	competition, predation.

B9.3    Describe the importance of interdependence in a community. 

B9.4    Describe how the survival of some organisms is dependent on other species, including parasitism and mutualism.



	Starter
Return to the food web that you used in the Starter for the initial lesson in topic B3d Ecosystems. This time, ask questions that cover biotic factors of predation and competition and how the community would be affected by changes in these:
Name one predator of species A.
What might happen to the number/population size of species A if all of one of its predator species B were killed? 
What might happen to other species that are predators of A if all of B were killed? 
What might happen to the population size of species B if a new predator of A moved into the area? 

Exploring
The ALDS presentation B3e Predation and competition contains a set of slides that look at the effect of predation and competition in Yellowstone National Park in the USA. The first seven slides support students in the interpretation of a food web in order to answer questions linked to predation and competition. The later slides in the presentation, which interpret a graph, are for use in the Securing 3 task in the recap lesson for this topic.

Explaining
The ALDS presentation B3e Parasitism and mutualism contains slides that show examples of parasitism or mutualism. Students are given information about a pair of organisms and asked to decide which type of relationship they share and to give a reason for their decision. 
	Starter
Give pairs of students some scrap paper and ask them to start a concept map around the term ecosystem. Encourage them to think of all the key words they have learned in this and the previous topic. 

Securing ELC 
Worksheet B3e.4 contains a wordsearch activity for all the key words for the ELC objectives in this topic, and some from the previous topic.

Securing GCSE Support
Worksheet B3e.5 contains descriptions of relationships between species. Students should work in pairs to decide whether each description is of competition, predation, parasitism or mutualism. 

Securing GCSE
Slide 8 onwards in the ALDS presentation B3e Predation and competition supports students in the interpretation of a graph that shows the effects of predation and competition. Again, this is in the context of the return of wolves to Yellowstone National Park, which will be familiar when students have seen the first set of slides in this presentation.









	
B3 Plants and ecosystems


	B3f Biodiversity (4 hours)

	Links to specification points
	Exemplar main topic teaching activities
(initial teaching)
	Exemplar re-cap topic differentiated teaching activities 

	Entry Level Certificate
2A.19    Describe the benefits of the conservation of animal species, including: 
a	preserving the natural habitat 
b	increasing biodiversity 
c	promoting wildlife tourism (an economic benefit). 
2A.20    Recall the benefits of reforestation, including: 
a	providing a habitat for organisms
b	increasing biodiversity
c	reducing the effects of climate change.

GCSE Combined Science
B9.9      Explain the positive and negative human interactions within ecosystems and their impacts on biodiversity, including: 
a	fish farming
b	introduction of non-indigenous species 
[c                   eutrophication.]
B9.10    Explain the benefits of maintaining local and global biodiversity, including the conservation of animal species and the impact of reforestation.



	Starter
Show students a photo of a small piece of woodland and ask them to suggest some species (plant and animal) that might be found there. Ask students to suggest how they might link into a community by the way the organisms interact. 
Then ask what would happen if the woodland were cut down and a housing estate built in its place. Try to extend the response beyond ‘all the plants and animals would have nowhere to live’ to think about how the places where plants and animals can live would be changed, and how that might attract new species as well as lose species that previously lived there. Introduce the term ‘biodiversity’ to mean all the species in an area, and ask how replacing the woodland might affect biodiversity in the area. This could be extended to consider how people feel about the area and whether woodland makes an area more attractive (in preparation for discussing wildlife tourism) and whether biodiversity is important.

Exploring
Worksheet B3f.1 presents a comprehension exercise on the effect on red squirrels of the introduction of grey squirrels into the UK in the 1870s. Students are also asked to compare maps of the distribution of the two species in two different years and draw conclusions from them. Students are expected to use their knowledge of competition between species from topic B3e Biotic factors in ecosystems to answer question 3.

Explaining
Worksheet B3f.2 provides questions on the impact of salmon fish farming in the UK. 
	Starter
Ask students to work in pairs or small groups, and to write the word biodiversity in the middle of a sheet of paper then add related words and their meanings to build up a concept map on what they have learned in this topic. When students have had a few minutes to do this, each pair should compare their map with that of another pair to look for errors or gaps and make corrections. 

Securing ELC 
Worksheet B3f.6 provides two comprehension exercises, one on reforestation and one on conservation. 

Securing GCSE Support
Worksheet B3f.7 contains cards that describe four examples of changes to the natural environment as a result of human activity. Students should work in pairs or small groups to read the cards and identify any positive and negative impacts in the examples. 

Securing GCSE
Worksheet B3f.8 presents a sorting task on the sequence of steps that explain how eutrophication can lead to reduced biodiversity in natural water supplies such as a river. This could be supported with a photo (such as from the Internet) that shows the growth of surface plants and algae after eutrophication of fresh water or seawater, to help students visualise the problem. 









	
B3 Plants and ecosystems


	B3g Natural cycles (4 hours)

	Links to specification points
	Exemplar main topic teaching activities
(initial teaching)
	Exemplar re-cap topic differentiated teaching activities 

	Entry Level Certificate
B2A.21   Describe the importance of the carbon cycle, including: 
a     carbon dioxide entering the atmosphere through respiration or combustion
b     carbon dioxide leaving the atmosphere through photosynthesis
c      the role of microorganisms as decomposers.

GCSE Combined Science
B9.12  Describe how different materials cycle through the abiotic and biotic components of an ecosystem.
B9.13     Explain the importance of the carbon cycle, including the processes involved and the role of microorganisms as decomposers.
B9.14     Explain the importance of the water cycle, including the processes involved and the production of potable water in areas of drought including desalination.
[B9.15   Explain how nitrates are made available for plant uptake, including the use of fertilisers, crop rotation and the role of bacteria in the nitrogen cycle.]



	Starter
Ask students to work in pairs and to write the words carbon cycle in the middle of a piece of paper. They should link appropriate words to this to construct a concept map of what they remember from previous learning on the topic.

Exploring
Worksheet B3g.1 provides a cut-and-stick activity to construct a carbon cycle. You may need to work with students to get the correct arrangement of images and arrows. Encourage discussion on why the images should be linked by the arrows in that way.

Explaining
This is an opportunity to revise work on the process of distillation in topic C2c Purifying mixtures. Show students suitable equipment for the process of distilling water (as used in topic C2c Purifying mixtures) and ask how the equipment could be used to produce potable water from salty water or seawater.
	Starter
Students should look at the concept maps that they produced for the Starter in the initial lesson. Using a different colour of pen or pencil, they should correct any errors and add any new learning from the initial lesson. 

Securing ELC 
Worksheet B3g.5 provides a partly completed diagram of the carbon cycle and questions that cover the ELC objectives. Students should work in pairs to complete the diagram and answer the questions.

Securing GCSE Support
Students should cut out the labels on Worksheet B3g.6 and use them to construct a water cycle. When they have stuck their arrangements onto the worksheet and completed the labelling, they should write two questions, and their answers, to test on a partner.

Securing GCSE
The last section of the ALDS presentation B3g Natural cycles contains slides that discuss how farmers add nitrates to their crop, and the role of bacteria in the nitrogen cycle which supports this. 



	
B4 Human Biology


	B4a Hormones (4 hours)

	Links to specification points
	Exemplar main topic teaching activities
(initial teaching)
	Exemplar re-cap topic differentiated teaching activities 

	Entry Level Certificate
2B.1	Recall that hormones are: 
a	chemical messengers
b	produced in endocrine glands
c	transported in the blood.

2B.2	Recall the hormones produced in the following endocrine glands: 
a	ovaries (oestrogen and progesterone) 
b	testes (testosterone) 
c	pancreas (insulin).

2B.8	Recall that insulin is a hormone that has a role in controlling blood sugar levels.

GCSE Combined Science
B7.1      Describe where hormones are produced and how they are transported from endocrine glands to their target organs, including the pituitary gland, thyroid gland, pancreas, adrenal glands, ovaries and testes.

B7.13     Explain how the hormone insulin controls blood glucose concentration.


	Starter
Write the following words on the board: ovaries, testes, pancreas, pituitary gland. Students should work in pairs to discuss the words and think of links between them. Allow a couple of minutes for discussion, then take examples of links from around the class and encourage discussion.

Exploring
Worksheet B4a.1 contains a card-sort task on some hormones, their endocrine glands and target cells. Students cut out the cards and use them to answer the questions. Cut off the shaded cards and cover over question 3 before copying it for Entry Level Certificate (ELC) students, as these relate to content that is only on the GCSE specification.

Explaining
The ALDS presentation B4a Insulin – a hormone example contains slides that describe the role of insulin in controlling blood glucose concentration. The slides include questions that test understanding of the production and role of hormones generally.

	Starter
Ask students to work in pairs. They should take it in turns, with one student naming a hormone and the other student saying where it is made. You could write a list of hormones on the board, as appropriate to your students, as a reminder. 

Securing ELC 
Worksheet B4a.5 contains a diagram of the body and the endocrine glands that ELC students need to learn. Students cut out cards that contain the names of the glands and hormones and use them to label the diagram. Other questions cover the remaining ELC objectives.

Securing GCSE Support
Worksheet B4a.6 provides a comprehension task where students mark the text to answer questions about insulin. Further questions test other learning from the topic. 

Securing GCSE
The final set of four slides in the ALDS presentation B4a Insulin – a hormone example presents a blood glucose concentration graph and questions that ask students to interpret the graph using their knowledge of insulin and its effects. 



	
B4 Human Biology


	B4b Keeping things constant (4 hours)

	Links to specification points
	Exemplar main topic teaching activities
(initial teaching)
	Exemplar re-cap topic differentiated teaching activities 

	Entry Level Certificate
2B.7	Recall that organisms maintain a constant internal environment in response to internal and external change, including: 
a	body temperature 
b	water 
c	blood sugar level.

2B.9	Describe type 1 diabetes as a condition that: 
a	is caused because cells in the pancreas that produce insulin do not function 
b	is controlled by insulin injections.

2B.10	Describe type 2 diabetes as a condition that: 
a	is often caused because the body does not respond to the insulin produced 
b 	is linked to factors such as diet and obesity 
c	can be controlled by maintaining a low sugar diet and taking exercise 
d	has a number of side-effects, such as blindness.

GCSE Combined Science
B7.9     Explain the importance of maintaining a constant internal environment in response to internal and external change.

B7.15    Explain the cause of type 1 diabetes and how it is controlled.

B7.16     Explain the cause of type 2 diabetes and how it is controlled.

B7.17     Evaluate the correlation between body mass and type 2 diabetes [including waist : hip calculations and BMI, using the BMI equation: 

BMI = .]

	Starter
Ask students to work in pairs to develop the answers from Quick Quiz 1 into a flowchart or list of steps to show how insulin controls blood glucose concentration. Take suggestions for steps from the class to build a flowchart on the board. 
Then ask students to suggest where the process might go wrong. You may need to prompt for this by saying that sometimes cells stop doing what they usually do – what would happen if the pancreas cells did this? Or what would happen if the target cells stopped responding? Ask students to suggest what impact this might have on blood glucose concentration, and more generally on the body. 

Exploring
Invite a health professional or someone who has type 1 or type 2 diabetes to answer questions from the class about the condition. Students could work in pairs or groups to prepare their questions on the cause and treatment of the condition. They could then compare their questions with those of other groups, selecting the best five questions to ask the visitor. 
After the question session, students should make bullet point notes about what they have learned. 

Explaining
The ALDS presentation B4b Two types of diabetes contains slides that describe the causes and treatment of the two types of diabetes. Before starting the presentation, help students to draw a table with two columns (one for each type) and two rows (one for cause, one for treatment). Allow time for students to write suitable notes in each part of the table as you go through the presentation. Alternatively, the completion of the table can be done as a group task. The table will help to summarise learning and can be used to compare the two types of diabetes. 
	Starter
Ask students to work in pairs to construct a concept map around the word diabetes. They should include anything relevant that they have learned in this and the previous topic. After a few minutes, they should compare their concept map with another pair to look for areas of weakness or misunderstanding. Take examples from around the class to construct a map on the board. 

Securing ELC 
Worksheet B4b.4 includes questions on all the ELC objectives. 

Securing GCSE Support
Worksheet B4b.5 provides supported questions on how to explain the causes and control of diabetes. 

Securing GCSE
Worksheet B4b.6 describes the correlation between type 2 diabetes and obesity, as measured by body mass index (BMI) and waist : hip ratio.









	
B4 Human Biology


	B4c Menstrual cycle and contraception (4 hours)

	Links to specification points
	Exemplar main topic teaching activities
(initial teaching)
	Exemplar re-cap topic differentiated teaching activities 

	Entry Level Certificate
2B.3	Describe the stages of the menstrual cycle, including the roles of the hormones oestrogen and progesterone, in the control of the menstrual cycle.
2B.4	Recall that contraceptives are used to prevent pregnancy.
2B.5	Recall that the (female) contraceptive pill: 
a	contains hormones (progesterone and oestrogen) 
b	affects the menstrual cycle by preventing ovulation.
2B.6	Describe the use of (male) condoms as: 
a	a barrier method of contraception 
b	a method that can prevent the spread of STIs (sexually transmitted infections).

GCSE Combined Science
B7.4     Describe the stages of the menstrual cycle, including the roles of the hormones oestrogen and progesterone, in the control of the menstrual cycle.
B7.6     Explain how hormonal contraception influences the menstrual cycle and prevents pregnancy.
B7.7     Evaluate hormonal and barrier methods of contraception.



	Starter
Check that students remember the meaning of fertilisation from topic B1b Stem cells and specialised cells, and the role of the sperm and egg cells in this. Then ask students to work in pairs to define the term contraception. Students should then list as many examples of contraception as they can think of and suggest briefly how the methods prevent fertilisation of the egg. 

Exploring
Worksheet B4c.1 is a cut-and-paste activity on the menstrual cycle. Students should work in pairs to arrange the pictures in order and label them to describe the cycle. They should compare their layouts with another pair before sticking them in position in their workbooks. They should then complete the questions using their layout.

Explaining
Worksheet B4c.2 provides a graph-interpretation exercise on the menstrual cycle. Students mark some answers on the graph and write others in words. 
	Starter
Write the key words for this topic on the board and allow a few minutes for students to work in pairs to test each other on the meaning of each of the words. Then ask for example definitions from around the class, and for any improvements on each definition. 

Securing ELC 
Students should work in pairs to answer the questions on Worksheet B4c.6, which cover all the ELC objectives. When students have completed question 1, they should compare their answers with other pairs to make sure they have the correct answers. Take examples from around the class to check, as the answers to question 1 support answering question 2. When students have completed their sheet, they could compare answers again with another pair to look for ways to improve their answers.

Securing GCSE Support
Ask students to work in pairs to write a 3-mark question and mark scheme on how hormones control the menstrual cycle. Encourage discussion in the pairs to check the marking as well as the content of the answer. Students should then test their question on another pair, to look for ways to improve the question and answer. Take examples of ‘improved’ questions to try on the class.

Securing GCSE
Worksheet B4c.7 provides data and information on different methods of contraception for students to compare. Students could work on the sheet individually or in pairs.





	
B4 Human Biology


	B4d Enzymes (4 hours)

	Links to specification points
	Exemplar main topic teaching activities
(initial teaching)
	Exemplar re-cap topic differentiated teaching activities 

	Entry Level Certificate
2B.11	Recall that enzymes are biological molecules that help the body break down: 
a	carbohydrates into simple sugars 
b	proteins to amino acids.
2B.12	Describe the mechanism of enzyme action, including: 
a	the active site 
b	enzymes being specific for a particular reaction.
2B.13	Describe the effects of temperature on enzyme activity.
2B.14	Recall that enzymes can be denatured at high temperatures because of changes in the shape of the active site.

GCSE Combined Science
B1.7     Explain the mechanism of enzyme action including the active site and enzyme specificity.
B1.8     Explain how enzymes can be denatured due to changes in the shape of the active site.
B1.9     Explain the effects of temperature [substrate concentration] and pH on enzyme activity.
B1.10     Core Practical: Investigate the effect of pH on enzyme activity.
B1.11     Demonstrate an understanding of rate calculations for enzyme activity.
B1.12     Explain the importance of enzymes as biological catalysts in the synthesis of carbohydrates, proteins and lipids and their breakdown into sugars, amino acids and fatty acids and glycerol.
	Starter
Students should work in pairs to think of five words that are associated with the word enzyme. Take examples from around the class to build a concept map on the board. Expect students to give a reason for how their word links with enzymes. 

Exploring
Worksheet B4d.1 covers the GCSE Core practical on the effect of pH on enzyme activity, which is also a suggested practical in the Entry Level Certificate (ELC) course. Students test the effect of pH on amylase and its activity in the breakdown of starch. The reaction is monitored using iodine solution. Full practical instructions are given in the B4d TTPP pages. 

Explaining
The ALDS presentation B4d Enzymes, digestion and synthesis contains slides that cover the role of enzymes in digestion and synthesis of molecules, and the role of the active site in specificity and denaturing due to high temperature.
The last five slides of the presentation interpret aspects of an enzyme graph, including comparing rates of reaction at different temperatures and identifying the optimum temperature for an enzyme.
	Starter
Display the concept map on enzymes from the initial lesson on the board. Give students a few minutes to work in pairs to identify additions and changes to make to the map based on what they have learned. 

Securing ELC 
Worksheet B4d.5 contains a cut-and-stick task and other questions that test understanding of the ELC objectives for this topic.

Securing GCSE Support
Worksheet B4d.6 provides guidance and some illustrations that students should use to write a short description of how enzymes work. 

Securing GCSE
The ALDS presentation B4d Explaining effects on enzyme activity helps students understand and interpret graphs of enzyme activity in more detail. The graphs show the effect of temperature, pH and substrate concentration. 










	
B4 Human Biology


	B4e Exchange and transport (4 hours)

	Links to specification points
	Exemplar main topic teaching activities
(initial teaching)
	Exemplar re-cap topic differentiated teaching activities 

	Entry Level Certificate
2B.15	Describe the need to transport substances into and out of a range of organisms, including oxygen, carbon dioxide, water, dissolved food molecules.
2B.16	Describe how alveoli are adapted for gas exchange by diffusion between air in the lungs and blood in capillaries.

GCSE Combined Science
B8.1     Describe the need to transport substances into and out of a range of organisms, including oxygen, carbon dioxide, water, dissolved food molecules, mineral ions and urea.
[B8.2	Explain the need for exchange surfaces and a transport system in multicellular organisms […].]
B8.3     Explain how alveoli are adapted for gas exchange by diffusion between air in the lungs and blood in capillaries. 



	Starter
Display an unlabelled diagram of the lungs on the board and check that students recognise what they are. Then give students time to write down two things they remember about the lungs related to what they do and how they work. They should compare what they have written with a partner, to check it is correct. Then take examples from around the class, adding notes to the board to build up a revision list from earlier learning. 

Exploring
Worksheet B4e.1 provides a labelling task on the substances that are exchanged between the human body and the environment, and the organs that exchange them. Note that, in the bulleted list of substances, those on the right are only appropriate for the GCSE course and should be removed for Entry Level Certificate (ELC) students before printing the sheet. 

Explaining
The ALDS presentation B4e Alveoli and gas exchange provides slides that describe the adaptations of lungs and alveoli for the exchange of gases. The final slide (on explanations) is suitable only for GCSE students.
	Starter
Return to the Starter of the initial lesson and give students a few minutes to discuss in pairs anything that needs adding or correcting. Take examples from around the class to add to or change on the list. 

Securing ELC 
Worksheet B4e.5 contains simple questions and a word search that cover the ELC objectives for this topic. 

Securing GCSE Support
Worksheet B4e.6 contains a table to complete and a diagram to label. Students should work in pairs to complete the sheet. 

Securing GCSE
Worksheet B4e.7 helps students to understand why large organisms need exchange organs and transport systems. It involves simple calculations to complete a table and answer some questions. 









	
B4 Human Biology


	B4f The circulatory system (4 hours)

	Links to specification points
	Exemplar main topic teaching activities
(initial teaching)
	Exemplar re-cap topic differentiated teaching activities 

	Entry Level Certificate
2B.17     Describe how the components of the blood are related to their function: 
a	red blood cells, for carrying oxygen to muscles 
b	white blood cells, for immunity to infections 
c	plasma, for transporting dissolved substances 
d	platelets, for helping the process of blood clotting.

2B.18     Describe how the structure of the blood vessels is related to their function, including:
a	arteries, with thick muscular walls for carrying blood away from the heart under high pressure
b	veins, with large diameter to allow flow of blood back to heart, and valves to prevent backflow
c	capillaries, with thin walls to allow exchange of materials with cells.

2B.19     Describe how the structure of the heart is related to its function, including:
a	aorta, to carry oxygenated blood away from the heart into the body 
b	vena cava, to carry deoxygenated blood from the body back to the heart
c	pulmonary artery and vein, to carry blood to and from the lungs
d	heart valves, to prevent blood flowing the wrong way round the heart.

GCSE Combined Science
B8.6     Explain how the structure of the blood is related to its function: 
a	red blood cells (erythrocytes) 
b	white blood cells (phagocytes and lymphocytes) 
c	plasma 
d	platelets.
B8.7     Explain how the structure of the blood vessels is related to their function.
B8.8     Explain how the structure of the heart and circulatory system is related to its function, including the role of the major blood vessels, the valves and the relative thickness of chamber walls.
[B8.12     Calculate heart rate, stroke volume and cardiac output, using the equation cardiac output = stroke volume  heart rate.]
	Starter
Write the following terms on the board: blood, heart, artery, vein, circulatory system, plasma, white blood cell, platelet, red blood cell, capillary, transport. Give students a few minutes to work in pairs to write at least two sentences – each sentence should include at least three of the words from the list. Take examples of sentences from around the class and compare similar sentences to see how they differ. Keep a tally of words used. If some have not been used, challenge students to construct sentences that use each one appropriately.

Exploring
Demonstrate the dissection of a lamb’s heart. Full instructions are given on the B4f TTPP pages. Worksheet B4f.1 contains a diagram of the heart for labelling. Note that questions 9 and 10 are suitable for GCSE students only.

Explaining
The ALDS presentation B4f Blood and blood vessels contains two sets of slides. The first set describes the components of blood and how they are adapted to their functions. The second set describes the three main types of blood vessel and how they are adapted to their functions. Both sets of slides could be supported by displaying a prepared microscope slide (of a blood smear or blood vessel sections) on the board using a digital microscope. This will help students realise the variability of shape of some of the structures, and possibly also the effect of different staining methods. 

	Starter
Ask students to work in pairs to decide which type of blood vessel is the most important. Give them a few minutes then take examples from around the class. Expect students to give a reason for their choice. Ask students to compare the reasons, and discuss which reasons are better. (Note there is no absolute answer for the question. The value of the exercise is to make students think about their reasons.) 

Securing ELC 
Worksheet B4f.5 contains cards with words related to the topic and their descriptions. Students could work in pairs linking the cards as dominoes. Alternatively, use the cards as a class loop activity by giving each student a card. One student should read out the left-hand section of their card, then the student who thinks they have the related right-hand section should read that out. If students think that the correct link has been made, the student who answered should then read out the left-hand section of their card. Repeat this until all cards have been read out.

Securing GCSE Support
Ask students to write a two- or three-mark question that starts with the command word ‘explain’. They should either choose the topic of their question from the following or you could assign a topic from the list below to each student so that all topics are covered:

how components of the blood are adapted to their functions
how blood vessel structure is related to function
how the structure of the heart is related to its function.
Students should also write the mark scheme for their question. They should swap their questions with a partner to check the question and mark scheme.

Securing GCSE
Worksheet B4f.6 supports students in the use, and rearrangement, of the formula that relates cardiac output to stroke volume and heart rate. 






	
B4 Human Biology


	B4g Cellular respiration (4 hours)

	Links to specification points
	Exemplar main topic teaching activities
(initial teaching)
	Exemplar re-cap topic differentiated teaching activities 

	Entry Level Certificate
2B.20    Describe respiration as a reaction that occurs continuously in living cells to release energy.

2B.21    Recall aerobic respiration as the process where glucose and oxygen react to produce carbon dioxide and water, and release energy. 

GCSE Combined Science
B8.9     Describe cellular respiration as an exothermic reaction which occurs continuously in living cells to release energy for metabolic processes, including aerobic and anaerobic respiration.

B8.10     Compare the process of aerobic respiration with the process of anaerobic respiration.

B8.11     Core Practical: Investigate the rate of respiration in living organisms.



	Starter
Revise KS3 learning on aerobic respiration by writing the term on the board and asking students to suggest related words or ideas to add. You could also display a photo of an athlete mid sprint to help trigger ideas or suggestions

Exploring
Worksheet B4g.1 provides a method for the GCSE core practical and Entry Level Certificate (ELC) suggested practical on studying respiration rate in living organisms. Full details of the practical are given on the B4g pages of the TTPP. 

Explaining
The ALDS presentation B4g Different types of respiration contains slides that show the word equations for aerobic (ELC and GCSE) and anaerobic (GCSE only) respiration. They also discuss the source of reactants for aerobic respiration and why carbon dioxide from respiration must be removed from cells. The final set of slides, on respiration in action, is for use in Securing GCSE in the recap lesson.

	Starter
Write the word respiration in the middle of the board and ask students to suggest related words to link to make a concept map on the topic. Expect students to explain the link they are making with their word. Encourage students to think back to earlier work and link other appropriate topics to help them make links between respiration and other cell processes, including synthesis of new substances to make more cells in growth, the need for energy in active transport, and the energy needed for contraction of muscle cells.

Securing ELC 
Worksheet B4g.5 contains cards to cut out and arrange into the word equation for aerobic respiration. Students should work in pairs to compare their arrangements of cards before annotating them to answer the remaining questions on the sheet.

Securing GCSE Support
Give each student two pieces of scrap paper or card. One piece should be labelled aerobic respiration, the other anaerobic respiration. Then ask questions to which the answer is aerobic, anaerobic or both types of respiration. For example:
Glucose is broken down in which type of respiration? (both)
Which type of respiration does not need oxygen? (anaerobic)
Which type of respiration produces carbon dioxide and water? (aerobic)
Students choose which cards to show to answer each question. After asking students a few questions, give them a few minutes in pairs to write one or two questions that can be answered using the cards. Take examples of questions from around the class for other students to answer using their cards.

Securing GCSE
The final slides in the ALDS presentation B4g Different types of respiration compare the use of aerobic and anaerobic respiration in activity. They help to explain why most activity uses aerobic respiration, and why anaerobic respiration is important in particular situations.
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