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Springboard: KS3 Science Boost

Deliver KS3 Science with confidence using this bank of teaching and learning resources; all the teaching materials, guidance, worksheets, quizzes and reporting tools you need, all in one place.

Springboard: KS3 Science Boost contains Knowledge Tests that have been developed in partnership with Carousel Learning, an integrated retrieval practice platform for schools.

●Take a new approach to delivering KS3 Science: Our PowerPoint presentations provide a framework for your teaching, with Knowledge Check activities to further construct organic and dynamic lessons that are adaptable to each classroom.

●Provide practice for every topic: Interactive Knowledge Tests, developed with our partners Carousel Learning, will consolidate students’ learning throughout every topic - including spaced repetition and interleaving of topics to help embed core knowledge in long-term memory.

●Inspire the next generation of scientists: ‘Science Stories’ and ‘Science Careers’ activities will develop scientific literacy skills as well as capture students’ imagination and help visualise themselves as tomorrow’s scientists.

●Support every student: Differentiated worksheets on every unit will ensure you can support, stretch and challenge students as needed, with the ability to measure and report on progress with summative end-of-unit and end-of-year assessments.

Springboard: KS3 Science Boost includes eBooks of the Knowledge Book and Teacher Handbooks.

To subscribe or register for a free trial, visit
hoddereducation.com/springboard
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INTRODUCTION


Welcome to Springboard: KS3 Science!

Springboard has been developed by our expert author team with two key goals:


	1  to build, develop and sustain students’ knowledge and understanding of science


	2  to give teachers a powerful resource to support and improve their teaching.




The course is therefore designed not just to be useful or a workload reducer, though Springboard certainly achieves these aims. The main point is to help inform and improve science teaching through evidence- and experience-based practice. In order for students to master new knowledge, teaching needs to involve explicit, narrative-driven explanations, extensive independent practice, constant checking for understanding and a coherent approach to long-term knowledge and retrieval practice. Springboard Science meets all these needs.

This is a revolutionary approach to writing textbooks and schemes of work, and Springboard is groundbreaking in its scope and ambition. Springboard won’t just help your science teaching, it will improve it.

Course elements

The Springboard course is divided first into biology, chemistry and physics and then into units and topics. For example, the B1 unit is about ‘Cells’ and is divided into smaller topics dealing with microscopes, cell structure, diffusion and so on. Topics are not split into lessons, nor are they of uniform length. You are encouraged to teach the content according to the amount of time it takes, rather than trying to squeeze or stretch it into fixed units of time like a lesson.

While Springboard’s content is not structured into fixed units of time, the curriculum plan is designed to enable you to teach through the content over three years. The Practice Books and Teacher Handbooks are organised accordingly, with a pair for each year, each containing multiple units for biology, chemistry and physics. Conceptual progression and interleaving that are built into the resources assume this teaching order is followed.
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The course is based on the National Curriculum for KS3 and centres around core questions: a delineation and specification of exactly what students are expected to know by the end of the course.

The elements to help deliver the course include:


	●  a student Knowledge Book, including core questions, key diagrams and worked examples (subject content plus working scientifically)


	●  student Practice Books, including extensive practice on content just taught and interleaved with topics that have been covered previously


	●  Teacher Handbooks, including numerous components detailed below


	●  additional resources on Boost, including class presentations, practical worksheets, careers worksheets, science stories, support sheets, cover work and assessment resources


	●  online quizzes on Boost for every topic.




For the complete curriculum experience you are encouraged to access Carousel Learning, where question banks containing all the Knowledge Book core questions are available as a flexible quizzing and retrieval resource to all Carousel users with a paid subscription.

Teacher Handbooks

The Teacher Handbooks (THBs) are the centrepiece of Springboard Science and are aimed at supporting you to deliver effective, dynamic, responsive and engaging lessons. They are designed around evidence presented by educational and psychological researchers (e.g. Rosenshine 2012, Clark et al. 2012, Agarwal 2021 and Lemov 2021) as well as the classroom experience of the author team. The THBs broadly follow principles of explicit instruction, an evidence-based approach to structuring teaching and learning.

As such, each THB has several components, broadly following the order:

Topic introduction and objective → General science quiz → Knowledge check → Guided explanation → Check for understanding → Independent practice and review

Below, the individual components are elaborated on in more detail.

Topic introduction and objective

It is important to have an overview of the topic that is due to be taught, as well as any contextual information about prior knowledge and how it fits within the wider curriculum. Learning objectives are concise, use student-facing language and are simply about the content of the topic, as opposed to any kind of assessment or differentiated approach to lesson planning.
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General science quiz

This is a short quiz testing knowledge from content that has already been taught at some point. The knowledge quizzed here is not generally related to the topic at hand, as the purpose is simply to continually revisit and reconsolidate material that has already been studied. Using retrieval practice like this is an evidence-based strategy that slows forgetting and allows students to steadily accumulate knowledge over time. In most cases, students will complete this quiz silently and on paper, followed by a review.

The questions and answers for the general science quiz are provided in the class presentation (CP) slides on Boost.

Our partnership with Carousel Learning means that you can generate further bespoke retrieval quizzes for your students using the core questions, enabling you to replicate this process every lesson if desired.

Knowledge check

This is a second quiz, aimed at testing the knowledge required for the topic students are about to cover. For example, if students are about to start ‘C4.5 Reactions of acids with metals and alkalis’, the knowledge check might test their recall of the names of common acids and the pH scale. When students start ‘P6 Light’, a knowledge check might test their understanding of waves (from P5) and energy (from P1).

The purpose of the knowledge check is to establish whether students are ready to cover the topic in question. If there are holes in their knowledge, they will struggle to access the new content and will fall further behind. Because this purpose relates to assessment, you are urged to perform the Knowledge check using mini-whiteboards (MWBs). If student knowledge is weak or contains gaps, it is crucial that you reteach that content there and then, before first rechecking and then moving on to the new topic.

The knowledge check is best conducted one question at a time. As such, the questions are provided on the CP slides, but the answers are not, as it is best to review each question before moving on to the next. Further guidance is provided in the THB if there are any relevant misconceptions or common errors that might need to be identified and tackled. You are encouraged to use strategies like Show Call (bringing interesting student responses to the front on a visualiser or some other easy-to-see display) for dissection and further discussion.

Guided explanation

Following a knowledge check, we have provided guidance for, and examples of, how to communicate the relevant content. These are not direct-to-teacher instructions or scripts, but step-by-step ideas and advice that can help you to make your own decisions about how you want to explain a particular concept.

The explanations generally follow a blank-canvas philosophy, which involves starting from a blank board or screen and slowly building a narrative-style explanation, ordinarily involving a diagram. As such, the CP slides often have less on them than you might expect, as a blank slide gives teachers the opportunity to slowly build an explanation and carefully manage students’ attention. The THB will then include a suggested ‘finished’ diagram, with written steps to guide you in constructing the diagram.
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The Guided explanation as it appears in the THB
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The blank slide that you use in class to build your explanation
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What your finished explanation might look like



Where diagrams are too complex or detailed to be constructed within a lesson, we have often provided unlabelled outlines or photographs on the CP slides, so you can build your explanation via annotation, highlighting and labelling of the diagram. In these cases, it is a good idea to let students have a thorough look at whatever is on the board first, before calling back their attention to you and working through your explanation.

In terms of the practicalities of delivering explanations like this, schools will vary in terms of the technology and physical resourcing available. Below is a list of accessible methods you can use.








	What you might have

	How you could use it




	Interactive whiteboards

	Display the CP slides on the interactive board and write directly onto them.




	Projector directly onto a writeable whiteboard

	Project the CP slides onto the board and write directly on them.




	Writeable whiteboard separate to a projector/screen

	Deliver your explanations in a separate location to where you may have a screen display.




	Visualiser

	Write underneath a visualiser into an exercise book/plain piece of paper/printout of the slides.




	Tablet (sometimes called a two-in-one)

	Display the CP slides. Use a stylus to write directly onto a computer screen, which is displayed simultaneously to the class via a screen/projector.




	Graphics tablet

	Display the slides. Plug in the graphics tablet device by USB and write directly onto it. The writing will be recognised and displayed on the computer screen.








When using the CP slides, you may want additional space for more explanations, and in both PowerPoint and Google Slides you can press the letter W in the middle of a presentation to be provided with a brand-new blank slide.

The explanations are always broken down into small steps to avoid overloading students with information.

In general, you may not want to use too many questions during your explanation as this can break up the sense of narrative flow. If you are going to question students during an explanation, using a strategy like Cold Call (where you ask the question and then choose a student to respond) is advised.

Check for understanding

Following the explanation, the THB provides suggested questions to ask students before allowing them time to practise independently. It is advised that this is executed on MWBs in a similar way to the knowledge check (as opposed to using individual strategies like Cold Call). The goal here is to diagnose and concretise student understanding, so it is important that you get information from everyone in the class, rather than just asking a few students. As with the knowledge check, strategies like Show Call are effective at probing and developing student understanding.

It could be that your check for understanding reveals that you might need to go back to your explanation and spend more time over it or try a different approach. As such, the questions we have provided may be extensive, but they cannot be exhaustive, so you are encouraged to be prepared to add to them.

Though the questions will not be provided on the CP slides, you will often find text-based scenarios, unlabelled diagrams or tables to use as an aid when asking them.

Independent practice review

Following a check for understanding, students will be ready to use their independent Practice Books to start consolidating and stretching their knowledge. There are many different styles of question in the Practice Books, including straightforward comprehension/recall, application to unfamiliar scenarios, mathematical calculation/interpretation and specific writing strategies like Because-But-So.

The questions are extremely extensive and often intentionally linked to other topics that students have learned previously. This is called interleaving and is a deliberate attempt to achieve two things:


	1  Make sure all content is revisited on many occasions throughout the course.


	2  Help students see the links, relationships, differences and similarities between different areas of the course.




This style of practice may be new to students, so it could be worth starting periods of independent practice by explaining the style and why it is important.

While students practise, you are encouraged to circulate around the room, checking student understanding and offering feedback where appropriate.

Indicative answers to the questions are provided on the CP slides (as well as in PDF form on Boost and the Hodder Education website). The THB notes particularly common mistakes, errors or conflations to look out for when reviewing students’ answers. When reviewing student work, placing a student book under a visualiser and using Show Call can be highly effective for developing and improving understanding. When asking individuals for their responses, make sure to use strategies like Cold Call to ensure that all students are listening and have their voices heard.

Working scientifically

Springboard has taken a revolutionary approach to the working scientifically (WS) content in the KS3 National Curriculum:


	●  delineation: the WS content has been delineated into either core questions or procedures, rather than leave the content as vague or poorly defined statements.


	●  sequencing: this content has then been carefully sequenced and is introduced into the course over time. It is only once students have a base of concrete knowledge that they can begin to encounter and apply the abstract knowledge that constitutes WS.


	●  consistent equation calculation approach: deliberate steps have been taken to slowly introduce the various aspects of completing calculations (e.g. unit conversions, equation selection, rearrangements, multiple steps). These are spread out across the course in a way that builds knowledge without overloading.


	●  the EVERY method for solving equations is consistently used in order to guide students to accurately complete equation calculations. This is one of many different possible models. It is important you have a consistent model for calculations, as it helps reduce the variation within the problems and therefore the cognitive load on the students.


	●  practicals: most units contain at least one core practical, for which student instructions are provided. However, we encourage you to use a Slow Practical approach, which does not necessitate using instruction sheets. Instead, it hybridises demonstration with student activity. Broadly, it involves first gathering students around one desk. You then demonstrate a step to the students (often aided by a visualiser), then check students have understood the step (both ‘what?’ and ‘why?’) before asking them to complete that step themselves and then return. This allows students to be both ‘hands on’ and ‘minds on’, maintaining a purposeful environment where students know what they are doing and why, and you can easily spot and rectify errors. Suggestions for how to apply this method to each core practical are found in dedicated sections in the THB.
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Independent practice for the development of practical and WS skills are found throughout the student Practice Books and in student worksheets on Boost. There are two versions of every student practical worksheet on Boost: the full worksheet with details on equipment, safety and method and the Slow Practical version, without these details. There are also teacher and technician notes for every practical, which include answers to the independent practice.

A final word: who is it that is Springboarding?

Titles are important and it would be easy to assume that the individuals doing the Springboarding are the students because this course helps prepare and enthuse them for further study. This is true, but only in part, because our goal is not just to Springboard the students, but to Springboard their teachers. We want you to be able to develop and improve your practice in a way that is evidence-based and workload-friendly. We want classrooms to change, to feel different in terms of the methods and strategies teachers are using. We don’t want to just slot into your classroom and make things a bit easier. We want to revolutionise it and help you become a better science teacher.









B3 Nutrition and digestion





B3.1 Healthy diet, energy requirements and dietary imbalance

Students’ learning objective: I am learning about the components of a healthy diet so I can explain what happens if people do not get them.

Students have previously come across nutrition in Year 3 and will most likely have an awareness of what comprises a healthy diet. This topic will introduce the main food groups and nutrients we require as human beings to be healthy, and will link this to how much energy different people may require and what happens to our health if we do not get the right type of nutrition. Questions on calculating energy requirements for a healthy diet are included in the independent practice, where they also take the form of plotting and comparing bar charts.



Knowledge check

After working through the General science quiz, display the Knowledge check slide. The questions are best delivered one by one on mini-whiteboards (MWBs). If students do not know the answer to any of them, you should reteach the relevant concept. Answers are not on the slides because it is best to go over them together as a class.










	
	Question

	Answer

	Notes




	1

	What are the main food groups of a healthy diet?

	Carbohydrates, fats, proteins

	Students may respond with dairy, vegetables and fruits as food groups. We will cover carbohydrates, proteins and fats in the guided explanation below.




	2

	What happens if we do not get the right type of nutrition?

	Our health is affected

	Another response may be that we become ill.




	3

	Why do muscle cells need energy?

	To contract so they can move things

	



	4

	What sub-cellular structure is responsible for making proteins?

	Ribosomes
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Guided explanation

What are the components of a healthy diet?

Introduce the topic by drawing this diagram sequentially, with each step accompanied by an explanation, similar to the one that follows.
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	1    Humans need to survive.


	2    They need to grow.


	3    And they need to move.


	4    To do these things, they need food. A healthy diet can provide energy and all the nutrients that humans need to live well and do these things.




Explain that for a diet to be healthy, it needs to have certain components, or nutrients. Each component of a healthy diet has a purpose, contributing to the proper functioning of the human body. Say that we will now look at what each food component or group is needed for a balanced, healthy diet.

Display the second slide, which shows a table summarising the different food groups. Click to reveal each box one by one. Students will have a lot of background knowledge here, so it is worth drawing them into the explanation via questioning.

In addition to the information in the table, the following may be useful.


	●  While fats are important in a healthy diet, a high fat intake can affect our health. Fried foods and lots of chocolate and sweets can lead to a high fat intake.


	●  Examples of vitamins include vitamin C, which helps fight infections.


	●  Examples of minerals include iron, which is needed by our red blood cells to carry oxygen around the body.




Display the third slide. Give students time to look at it quietly and then call their attention back to you. Annotate the photo to show how the components of a healthy diet relate to a typical image of a healthy plate. Please note that the healthy plate does not represent all the food components. Add the labels below sequentially, accompanied by an explanation, similar to the one that follows.
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	1    We need each of the different food components in the right amounts. No single food has all the necessary components, so we need to eat a variety of different foods to be healthy. A healthy diet will include carbohydrates for energy so we can move …


	2    proteins for growth and repair of cells …


	3    fats and oils to insulate our organs …


	4    minerals, such as calcium from milk, for strong bones …


	5    and vitamins and other minerals for our eyesight, immune system, etc.






Check for understanding

The Check for understanding (CFU) is best conducted using MWBs. Display the CFU slide and ask questions like the ones below. Tailor and adapt your questions to the class in front of you. Students can use their Knowledge Book to help them answer the questions initially, followed by a repeat of these and similar questions without it.


	●  Name the seven food components of a healthy diet.


	●  Which food component do we need to repair damaged tissues?


	●  A person seems tired and lacks energy. Which food component(s) do they need? (Vitamins could also be needed here but the key requirement is energy so carbohydrates and fats must be included in the response.)


	●  Which food component is needed to transport substances around the body?


	●  A person is struggling with food moving along their digestive system. What food component do they need?


	●  What is the purpose of vitamins and minerals? (Specific examples may be given, such as fighting infection (vitamin C) and making red blood cells (iron).)


	●  What food component is needed to allow chemical reactions to take place in cells?




Independent practice review

Students practise independently by answering questions 1–22 from their Practice Books (pages 6–7). Full answers can be found on the IP answers slides or in the answer documents on Boost. Notes are only included for questions where useful.








	Q

	Notes




	3

	Students can place the same food item into different food groups, e.g. cheese provides us with proteins and fats.




	5

	Foods containing carbohydrates and/or fats can be accepted here.




	6

	Anything fried, chocolates, ice-cream can be accepted.




	9

	This is an open-ended question encouraging students to write and reason well.
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Guided explanation

Why do some people need more food than others?

Introduce energy requirements by drawing the diagram below sequentially, with each step accompanied by an explanation, similar to the one that follows.
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	1    Let us consider two people: Faisal who works in an office, in front of a computer for most of the day …


	2    and Johnny who runs all the time, participating in marathons.


	3    Faisal does not need to move much. He does not have to contract many of his muscles all the time, whereas Johnny needs to move a lot. He is contracting a lot more muscles than Faisal.


	4    Which of these people would need more energy? Johnny would need more energy to move and to contract his muscles. Some people need more energy than others if they are moving more, like Johnny, or for other reasons. Let us look at another example.


	5    Here we have Mo, who is a child. Children are growing and developing and so need a lot of energy. But Mo is younger than Faisal and Johnny so overall he may not need as much energy as either of them.




Explain that we can compare how much energy is required by different people and groups of people. We call this energy requirement.

How can we compare energy requirements on a bar chart?

Tell students that we can plot the energy requirements of different people using a bar chart. We use a bar chart when we have one column of numbers (numeric data) and one column of names (non-numeric data).

Display the slide, which shows an unlabelled bar chart. Explain that this is a bar chart. It is different to the line graphs in Unit B2 because it does not have crosses and because it only has one set of numbers.

Click to reveal the labels on the bar chart. Give students time to study this bar chart and then direct their attention to specific parts of the bar chart by asking questions like the ones below.


	●  What is on the x-axis?


	●  What is on the y-axis?


	●  What is energy required per day being measured in?


	●  Which person requires the least amount of energy?


	●  How do you know?


	●  Which person requires the most amount of energy?


	●  How do you know?
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Tell students that all bar charts must have the features as shown above, accompanied by an explanation, similar to the one that follows.


	1    The x-axis is labelled with the categories we are representing, e.g. person.


	2    The y-axis is labelled with numerical data and a unit, e.g. energy required per day (kilojoules).


	3    The numbers on the y-axis are equally spaced out with equal intervals.


	4    Bars should be drawn alongside the correct labels on the x-axis.


	5    Bars are drawn with a ruler, with straight lines.


	6    The bar height is equal to the number associated with the x-axis category, e.g. child aged 1 year needs 3500 kilojoules of energy.


	7    Bars are equally spaced apart.






Check for understanding

Display each of the CFU slides in turn and, using MWBs, ask questions like the ones below. Give students time to look at the slides and then call their attention back to you before posing the questions.


	●  Identify the error on this bar chart.


	●  Suggest how to fix the error on this bar chart.




The independent practice for this section is included in the questions that follow the guided explanation below.

Before we move on to drawing bar charts, a knowledge check must be conducted to gauge understanding of graph scaling. If this shows that students cannot read scales, reteach scaling using Topic B2.2 before moving on.

Knowledge check

Display the Knowledge check slides and, using MWBs, deliver the questions one by one, reteaching concepts as necessary.










	
	Question

	Answer

	Notes




	1

	How much is each very small box worth on this scale? (See diagram on slide.)

	200

	Students need to take the difference between two points and divide by the number of boxes (1000 − 0 = 1000. 1000 ÷ 5 = 200).




	2

	How much is each very small box worth on this scale?

	20

	Working: 10 ÷ 0.5




	3

	What does the x-axis go up in?

	50 N

	Encourage students to give the unit as well.




	4

	What does the y-axis go up in?

	5 m

	



	5

	What are the coordinates for A?

	
x-axis – 2.5

y-axis – 10


	



	6

	What are the coordinates for B?

	
x-axis – 7

y-axis – 2


	



	7

	What are the coordinates for C?

	
x-axis – 10

y-axis – 12.5
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Guided explanation

How do we draw bar charts?

Tell students that they will now practise drawing a bar chart. Display the first slide, which shows the following table of data.








	
Person


	
Energy required per day (kcal)





	
Sally


	
900





	
Do-Hyun


	
1320





	
Kwaku


	
1250





	
Abeera


	
1400







The second slide has a blank graph with axes already drawn. Use this to construct the following bar chart, with each step accompanied by an explanation, similar to the one that follows.
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	1    We need to look at how we can space out the numbers for energy requirement equally. In this case, every five squares is 100 kcal. We mark out each point until we reach a number that is just higher than the highest energy requirement. In this case, 1500 kcal.


	2    We then label the x-axis as ‘Person’. We add the labels for each person, ensuring they are equally spaced apart.


	3    Next, we draw the first bar. We follow the y-axis until we find 900 and draw a bar for Sally where the height is 900.


	4    We repeat these steps to draw a bar for Do-Hyun. Each small square represents 20 kcal. His energy requirement is 1320 kcal. So, this would be one small square higher than 1300 on the graph.


	5    We then repeat these steps to draw the bars for Kwaku and Abeera. The key thing to remember here is that the height of the bar should equal the energy requirement for that person. We need to make sure we label each bar with the person’s name.






Check for understanding

Display the CFU slide and, using MWBs, ask questions like the ones below.


	●  What are two factors that can affect a person’s energy requirement?


	●  On which axis do the categories or non-numeric data go on a bar chart?


	●  Why do we use a bar chart to represent energy requirements?


	●  Who would require more energy per day: a teenager or a baby?


	●  Who would require more energy per day: a marathon runner or an office worker? (Assuming activity level is the main difference between the two people.)




Independent practice review

Graphing skills worksheet on Boost and Student Practice Book questions 23–33 (pages 8–10).








	Q

	Notes




	23

	Links should be made to muscles requiring energy for contraction allowing movement.




	26g

	Encourage students to use the format: As xx increases, the xx also increases/decreases/stays the same.
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Guided explanation

What are diet-related diseases?

Overweight and underweight

Explain that a balanced diet with the right amounts of all key nutrients and energy is vital to being healthy. When a person does not get the right amount of a key nutrient from their diet, they could get a deficiency disease. This is because each component of a healthy diet plays an important role in the growth and development of the human body.

Draw the diagram below sequentially, with each step accompanied by an explanation, similar to the one that follows.
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	1    This is Jane. She takes in energy through the food she eats.


	2    Jane does not use as much energy for an activity as she takes in.


	3    This means more energy is taken in than is used by her body.


	4    This can increase her body mass, which can make her overweight over time.




(If students are struggling with the concept, try using indicative numerical values, e.g. under the arrow showing energy in, write 1000 J. Under activity, write 800 J, and explain that the remaining 200 J is stored in the body as fat.)


	5    This is Nina. She takes in energy from food, just like Jane.


	6    But her body uses a lot of energy for an activity.


	7    This means Nina takes in less energy than is used by her body.


	8    Her body mass decreases, which can make her underweight. This can result in symptoms such as tiredness, headaches, dry skin and teeth problems.






Check for understanding

Display the CFU slide and, using MWBs, ask questions like the ones below.


	●  David consumes 4000 kcal in one day and uses 3500 kcal. What could happen to his body mass?


	●  Alexa consumes 5000 kcal in one day and uses 5200 kcal. What could happen to her body mass?


	●  What are the symptoms of being underweight?


	●  Why might someone who is underweight feel tired?




The independent practice for this section is included in the questions that follow the guided explanation further below.
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Guided explanation

What are diet-related diseases? continued

Obesity

Draw the diagram below, with each step accompanied by an explanation, similar to the one that follows.
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	1    Draw the artery outline. Explain how blood flows through blood vessels called arteries easily because of the space within them.


	2    Explain that too much body mass can result in obesity. When a person has obesity, their arteries can become blocked by fatty substances. Add a build-up of fatty substances (the shaded part of the diagram). Explain that as time goes on, if a diet continues to be high in fat, the build-up increases.


	3    Point out that blood has less space to travel through within the artery due to the build-up of fatty substances, and this can lead to complications such as a heart attack or stroke. Obesity also increases the risk of other health conditions, such as heart disease, type 2 diabetes and cancer.






Check for understanding

Display the CFU slide and, using MWBs, ask questions like the ones below.


	●  Fionnuala consumes 4000 kcal of energy and uses 3500 kcal. What disease is she likely to get if she does this every day?


	●  What builds up in arteries due to a high-fat diet?


	●  What happens to blood flow when arteries are blocked by fatty substances?


	●  What diseases are most likely to develop because of obesity?




The independent practice for this section is included in the questions that follow the guided explanation below.


[image: ]
Guided explanation

What are diet-related diseases? continued

Anaemia

Explain that deficiencies of certain vitamins and minerals can also cause disease. An example of this is anaemia. Draw the flow chart below to explain how a person can get anaemia. Construct it sequentially with each step accompanied by an explanation, similar to the one that follows.

[image: ]




	1    Iron is a key mineral, which is needed in our diets to make red blood cells.


	2    The main function of red blood cells is to carry oxygen around the body.


	3    A lack of iron in the diet can cause the deficiency disease anaemia.


	4    Due to the lack of iron, fewer red blood cells are made.


	5    The consequence of this is that less oxygen is carried around the body.


	6    This leads to symptoms such as tiredness, lack of energy and shortness of breath.






Check for understanding

Display the CFU slide and, using MWBs, ask questions like the ones below.


	●  The lack of what key nutrient in the diet causes anaemia?


	●  What is the consequence of fewer red blood cells being made?


	●  What are the symptoms of anaemia?




Independent practice review

Student Practice Book questions 34–54 (pages 10–12).








	Q

	Notes




	38c

	Any foods including iron can be accepted. Examples include meat and green leafy vegetables.




	39

	Accept answers suggesting blood flow is restricted or blocked. Do not accept ‘increase in weight’ or ‘obesity’ as answers.




	49c

	Allow answers related to the concept of ‘mechanical work’.








B3.2 Digestive organs

Students’ learning objective: I am learning about the digestive organs so I can explain how they work together to digest food.

Students have previously learned about the digestive system and the organs making it up in KS2. In addition, references to digestion, indigestion, hunger and getting nutrients from food may have been made outside of school.

In this topic, students will learn about how the different parts of the digestive system work together to break down food so that the essential nutrients can be absorbed, and waste is discarded.



Knowledge check

After working through the General science quiz, display the Knowledge check slide and, using MWBs, deliver the questions one by one, reteaching concepts as necessary.










	
	Question

	Answer

	Notes




	1

	Why is the digestive system an organ system?

	It is made of different organs working together for a function (digestion)

	



	2

	What is the function of muscles?

	Muscles contract and relax to allow movement

	Muscle function has been covered previously and is useful to understand oesophagus and stomach function.




	3

	Where does food go after we chew it in the mouth?

	Chewed food is swallowed, going down the oesophagus, into the stomach, into the small and then large intestine, into the rectum and then out through the anus

	Students have learned about digestive organs in KS2 and should be able to give a basic path for chewed food.




	4

	How does surface area affect the rate of diffusion?

	Increase in surface area increases the rate of diffusion

	



	5

	What does soluble mean?

	A solute that can dissolve in a solvent

	Refer to Topic C3.3 if students cannot answer this question.




	6

	What does insoluble mean?

	A solute that cannot dissolve in a solvent

	Refer to Topic C3.3 if students cannot answer this question.




	7

	What do blood vessels carry?

	Blood

	Students may mention red blood cells, white blood cells or other components of blood.




	8

	Why do we need carbohydrates in our diet?

	To provide energy
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Guided explanation

Why do we digest food?


Students have learned about the different food groups and nutrients required for a healthy diet. This topic will look at why we need to digest food.



Display the slide, which shows an image of a potato. Add to the slide as shown below, accompanied by an explanation similar to the one that follows, to explain why we digest food.

[image: ]

	1    Point to the image of the potato and say potatoes are a source of carbohydrates.


	2    Draw a magnified image of the carbohydrates in the potato. Explain that the carbohydrates in the potato are insoluble. They would not easily diffuse into our blood vessels or cells. This means we would not be able to get the energy they can provide.


	3    Say that when we eat the potato, we break it down into smaller, soluble carbohydrates.


	4    These soluble carbohydrates move further into our digestive system where we can absorb them into our bloodstream.


	5    The soluble carbohydrates can diffuse into our blood vessels so they can be carried around the body to be used by cells.




Draw the diagram below to explain why we break food down into smaller substances using enzymes, accompanied by an explanation, similar to the one that follows.

[image: ]

	1    Say that, as we just saw, when we eat, the food is usually made up of large, insoluble substances such as insoluble carbohydrates.


	2    We break these down by chewing food into smaller pieces.


	3    Explain that enzymes help break the food down further. Enzymes are proteins that speed up chemical reactions such as the breakdown of food nutrients. Enzymes are released in the mouth, stomach, pancreas and small intestine. This is because different enzymes break down different nutrients.


	4    This digestion results in smaller, soluble substances that can diffuse more easily into cells.






Check for understanding

Display the CFU slide and, using MWBs, ask questions like the ones below.


	●  What do enzymes do?


	●  What are enzymes made of?


	●  Are carbohydrates soluble?


	●  What does soluble mean?


	●  Where do digested molecules go?


	●  What would happen to the digestion of carbohydrates if we had no enzymes in the body?


	●  Why do we digest food? (Guide students to say the main role of digestion is to break down food substances.)


	●  How does broken down food travel around the body?




Independent practice review

Student Practice Book questions 55–72 (pages 12–13).








	Q

	Notes




	59

	Accept answers that suggest that we need nutrients from food and digestion helps us to absorb these nutrients more easily than if they were in the form of larger molecules.
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Guided explanation

What path does food take when we eat?

Display the slide, which shows a diagram of the digestive system. Add the labels as shown to explain what happens to food as it passes through the digestive system. Accompany each label with an explanation, similar to the ones that follow. Record simple bullet points next to each label to summarise your explanation.

[image: ]

	1    Food is chewed and broken down by teeth in the mouth. Food also mixes with saliva, which has enzymes. In the mouth, the enzymes in the saliva break down carbohydrates into smaller substances that are easier to absorb by the body. Saliva also moistens food, so it is easier to swallow.


	2    Food still needs to be broken down further. Once swallowed, the chewed food enters the oesophagus, which has rings of muscles that contract to push the food down towards the stomach. This is important because food still gets pushed towards the stomach even if a person is upside down!


	3    Food is then churned by the muscular tissue in the stomach to break it down further. Enzymes are released through glands in the stomach to chemically digest food. The stomach contains hydrochloric acid that acts to help enzymes work better and to kill any bacteria in the food.


	4    As the food leaves the stomach, a greenish liquid called bile, made in the liver, mixes with the food. This helps with food digestion.


	5    More enzymes are released from the pancreas, and these mix with the food to break it down into smaller soluble molecules.


	6    Food then enters the small intestine, where the nutrients are absorbed through the walls and into the bloodstream. We will look at how this happens later in this topic. The small intestine also releases enzymes to further digest food substances.


	7    The rest of the food is now mostly waste. This enters the large intestine, where water is absorbed into the bloodstream, leaving behind a more solid mass of waste.


	8    The solid waste enters the rectum, where it is stored.


	9    Solid waste, called faeces, leaves the body through the anus.






Check for understanding

Display the CFU slide and, using MWBs, ask questions like the ones below. Students can use their Knowledge Book to help them answer the questions initially, followed by a repeat of these and similar questions without it.


	●  Which letter is responsible for producing acid?


	●  Which letter is responsible for absorbing nutrients?


	●  Which letter is responsible for chewing?


	●  Which letter shows where food is churned?


	●  Which letter shows where water is absorbed into the body?


	●  Which letter shows where soluble molecules diffuse into the blood?


	●  What is the role of the mouth in digestion?


	●  Why does food always travel from the mouth towards the stomach and not the other way round?


	●  Why is hydrochloric acid in the stomach important?


	●  Where is bile produced?


	●  What is left behind once nutrients and water from digested food are absorbed into the body?




Independent practice review

Student Practice Book questions 73–87 (pages 13–14).








	Q

	Notes




	85

	Students should give similarities and differences between the functions of the mouth and the stomach.




	86

	The mouth contributes towards changing solid food into more of a liquid mix of broken down food. Without this process, food cannot be digested easily by other parts of the digestive system.






Before we move on to the structure and function of the small intestine, a knowledge check must be conducted to gauge understanding of diffusion.

Knowledge check

Display the Knowledge check slides and, using MWBs, deliver the questions one by one, reteaching concepts from Topic B1.6 as necessary.










	
	Question

	Answer

	Notes




	1

	Which cell has the largest surface area? (See diagram on slide.)

	C

	If students struggle with these questions, reteach how surface area affects diffusion using Topic B1.6 in Teacher Handbook 1.




	2

	How does a larger surface area help with diffusion in cells?

	More particles/substances can diffuse through a larger surface area

	



	3

	Into which cell will diffusion of particles happen fastest? (See diagram on slide.)

	Cell A

	Get students to explain why particles will diffuse into cell A faster than cell B (it has a larger surface area due to the folded membrane).
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Guided explanation

How is the small intestine adapted to its function?

Explain that the small intestine has special features that enable it to perform its function more efficiently. The small intestine is vital in absorbing essential nutrients from digested food. These nutrients need to pass through the wall of the small intestine and into the bloodstream so they can be carried away to other parts of the body.

Draw the diagram here sequentially, with each step accompanied by an explanation, similar to the one that follows.
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	1    Draw and label the small intestine, using straight lines for the outer wall and a bumpy line for the inner wall.


	2    Label the finger-like projections (the bumps) as villi. Explain that these increase the surface area of the small intestine so more food molecules can be absorbed by diffusion.


	3    Draw the detail of the network of blood vessels within one villus (singular of villi). Show that blood flows in and then out to the rest of the body. It is at this junction that food molecules pass from the small intestine into the bloodstream by diffusion. Villi have a large network of blood vessels, so food molecules are carried away quickly.


	4    Say that food enters the small intestine, passing over the villi. In addition, the villi are only one-cell thick, which means food molecules can pass through the membranes quickly and easily.


	5    Explain that to further increase the efficiency of absorption of food molecules, villi are covered in several microvilli. This means the rate of diffusion of food molecules into the bloodstream is massively increased compared to if there were no microvilli.




Explain that you are now going to demonstrate this by showing how two pieces of cloth (one fabric and one a towel) absorb water differently. (The piece of towel will absorb more water than the other cloth.)





[image: ]
Guided explanation

How is the small intestine adapted to its function? continued

Demonstrating the effect of surface area on absorption

You will need eye protection, two pieces of cloth (one plain fabric and the other towel; both pieces must be the same size), four 1000 cm3 beakers, coloured water (any colour) and a stopwatch.


	1    Measure 1000 cm3 of coloured water into each of two beakers. Explain that this liquid represents the digested food.


	2    Ask a volunteer to stand ready with a stopwatch to time 1 minute.


	3    Hold the two pieces of cloth above the two beakers, as shown below, explaining that they represent the internal surface of the small intestine. The fabric shows a surface without villi and microvilli and the towel shows a surface with many villi and microvilli.




[image: ]

	4    The volunteer must start timing 1 minute as you lower the pieces of cloth into the beakers.


	5    After 1 minute, remove the cloths and place them into the two empty beakers.


	6    Note down the volume of coloured liquid left over in the first two beakers.


	7    Explain that the presence of villi and microvilli increases the surface area, which means more diffusion of food substances can take place. This makes nutrient absorption more efficient.




An alternative demonstration is described below. (Remind students that it is illegal to eat in a lab.)

You will need two identical bars of chocolate, two 250 cm3 beakers, two Bunsen burners, two tripods, two wire gauzes, two heatproof mats and a stopwatch.
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