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Year Group: Year 9 (Biology)

This is the plan for the taught curriculum during achievement period: Assessment Period 2

	Brief summary of the topic/work being covered during this period	

	Students are taught the following topics ‘cell transport’, ‘principles of organisation’ and ‘enzymes and digestion’.
During required practical activities 3, 4, and 5 students are taught practical applications and skills of the concepts covered to help shape their understanding of the scientific method.
Students are taught the topics so that they can gain a full understanding of the core principles of biology and enable them to achieve their full potential at GCSE.

	Prior knowledge needed for this unit/topic from previous teaching

	Concepts Covered in KS3
- Name the main parts of the digestive system. 
- State what is meant by digestion. 
- Identify the main structures in the digestive system on a model.
- Recall that food contains the molecules carbohydrates, lipids (fats), and proteins.
- State the function of each food molecule in the diet.
- State that food can be tested for starch, lipids, sugar, and protein. 
- State that food tests show colour changes. 
- State examples of cells, tissues, organs, and organ systems.
- Name organs found in a given organ system
- Define the terms tissue, organ, and organ system.

Practical Skills Covered in KS3
- Use appropriate techniques to carry out a range of food tests safely.
- Carry out a food test and record results in a table.
- Carry out multiple food tests in an organised manner.


	Rationale for students studying this unit/topic 

	Rationale for studying this topic
In this section students will learn about the human digestive system which provides the body with nutrients and the respiratory system that provides it with oxygen and removes carbon dioxide. In each case they provide dissolved materials that need to be moved quickly around the body in the blood by the circulatory system.
Damage to any of these systems can be debilitating if not fatal. Although there has been huge progress in surgical techniques, especially with regard to coronary heart disease, many interventions would not be necessary if individuals reduced their risks through improved diet and lifestyle.
[bookmark: _GoBack]These topics further develop upon the scientific content covered at KS3 and give the teacher opportunities to further develop the practical investigative skills the students gained at KS3.

Rationale for timing of this topic
Students cover these topics in year 9 as it forms the basis of their scientific understanding moving forward into later topics such as the nervous system, endocrine system and non-communicable diseases. In addition, these topics embed and build upon the knowledge and skills covered in the KS3 curriculum.


	Key concepts/ideas that are taught to students in this unit/topic, including any anticipated gaps in knowledge and plan to overcome these

	Cell Transport
- Recognise, draw and interpret diagrams that model osmosis.
- Explain what osmosis is.
- Describe why water is moving in osmosis.
- Predict what will happen to animal/plant cells under different conditions.
- Understand the process of active transport.
- Explain why active transport requires energy.
- Compare diffusion, osmosis and active transport.
- Investigate the effect of a range of concentrations of salt or sugar solutions on the mass of plant tissue.

Anticipated Gaps
- Confusion is often seen in terms of the differences between diffusion and osmosis, so it is important to ensure that students clearly understand that osmosis is the movement of water.
- Students may have difficulty understanding the term net movement and concentration gradient, as well as the difference between active and passive movement. Using animations and getting students to do "the voice over" or getting students to give presentations to articulate the processes can help to ensure that misconceptions do not occur.


Principles of Organisation
- Explain the terms cell, tissue, organ, organ system and organism, and be able to give examples of each.
- Have an understanding of the size and scale of cells, tissues, organs, organ systems and organisms.
- Describe the main systems in the human body and their functions (organ systems associated with the specification are the Digestive, Circulatory, Respiratory, Nervous, Endocrine, Reproductive and Excretory Systems).

Anticipated Gaps
- Students may think that their skin is classed as a tissue instead of an organ.
- Students often struggle to recall the different levels of organisation in plants.
- There is often a misconception carried from KS3 that root hair cells are animal cells that are linked to hair growth rather than plant cells found in their roots. 


Digestion and Enzymes
- Describe the functions of the digestive system to digest and absorb foods.
- Identify the positions of the main organs on a diagram of the digestive system.
- Know that food molecules must be small and soluble in order to be absorbed into the blood.
- Describe the functions of the organs in the system 
- Explain how the small intestine is adapted for its function.
- Define the terms ‘catalyst’ and ‘enzyme’.
- Describe the properties of enzymes.
- Explain why enzymes are specific and are denatured by high temperatures and extremes of pH.
- Use the lock and key theory and collision theory to explain enzyme action.
- Carry out a safe, controlled investigation to measure the rate of the catalase under different conditions.
- Explain why foods need to be digested into small, soluble molecules.
- Describe the three types of enzymes involved in digestion, including the names of the substrates, products and where the enzymes are produced.
- Explain how bile helps in the digestion of fats.
- Interpret graphs to determine the optimum temperature or pH for an enzyme.
- Use qualitative reagents to test for a range of carbohydrates, lipids and proteins. To include: Benedict’s test for sugars; iodine test for starch; and Biuret reagent for protein.
- Carry out other enzyme controlled investigations as appropriate.
- Calculate the rate of enzyme controlled reactions.
- Interpret the results from enzyme controlled reactions.

Anticipated Gaps
- Students often believe digestion and absorption only occur in the stomach.
- Students sometimes think that digestion is the process which releases usable energy from food. Make it clear that digestion is the breakdown of large food molecules into smaller ones and that respiration is the process by which energy is released from food.
- Students may think that enzymes are living and so extremes in temperature or pH can kill them.
- Some may believe that enzymes denature at low temperatures as well as high temperatures.
- There might be some misconceptions over the function of blood with some thinking that blood transports oxygen only and that sugars and wastes are transported by another means.


	New key terminology students will be taught during this topic/unit

	Diffusion: The movement of particles from a HIGH concentration to a LOW concentration down a concentration gradient
Osmosis: The movement of WATER from a DILUTE solution to a MORE CONCENTRATED solution
Active transport: The movement of particles, e.g. mineral ions, from a HIGH concentration to a LOW concentration, AGAINST the concentration gradient, using ENERGY
Cell membrane: Controls what goes into and out of the cell
Villi: Tiny projections found on the inside of the small intestine, increasing the surface area for fast absorption of nutrients
Enzyme: Protein with an active site of a specific shape which speeds up reactions
Carbohydrases: Enzymes that break down carbohydrates into simple sugars
Amylase: A carbohydrase enzyme that breaks down starch into simple sugars
Protease: An enzyme that breaks down proteins into amino acids
Lipase: An enzyme that breaks down lipids into fatty acids and glycerol
Lipids: Fats and oils
Bile: Alkaline substance produced in the liver and stored in the gall bladder. It neutralises stomach acid and breaks down fats into small droplets
Emulsify: Break down into small droplets


	Plan for Assessment 

	Informal assessment is ongoing through homework, classwork, practical work, contributions to class discussion/group work.

Formal assessment. Students complete an examination in class out of 50 marks. Each score will be reported out of 100 as a ‘Science Point Score’. Similar to UMS, each assessment will be standardised with a mark relating to a science point score- the scale of which will depend on the difficulty of the examination. This will ensure standard scoring across the 3 disciplines. The Science Point Score will be determined from the performance of the cohort – similar to the methodology used for the GCSE examinations. 

All assessments carried out in Year 9 are split into Foundation Tier and Higher Tier.
It is recommended students in Set 1–2 (for a 4 class band) or Set 1-3 (for a 5/6 class band) will take the Higher Tier assessments. 
It is recommended students in Set 3–4 (for a 4-class band) or Set 4-6 (for a 5/6 class band) will take the Foundation Tier assessments. 
The final decision of tier entry for individual students is at the discretion of the teacher.
Students do not have to sit the same tier in the different Science subjects.
Higher tier assessments can attain Science Point Scores from 0 – 100 points.
Foundation tier assessments can attain Science Point Scores from 0 – 69 points.
The Science Point Score will allow for students to compare results across the three subjects.

The content of the examination is as follows:

	Section of Assessment
	Content

	Section A


	GCSE style questions based on previous topics. Some how science works questions embedded.

	Section B


	GCSE style questions based on current topics learnt. Some how science works questions embedded.



This examination will be set by the HoD and will not be known to the class teacher in advance. 
Teachers are to record centrally 1 single mark out of 50 for the final assessed examination. Teachers may choose to record the marks in their planner. Feedback on the examination should be minimal and students spend time after the examinations self-reflecting, indicating three areas of strength in their assessment performance and three areas to develop in line with the Year 9 frameworks.
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