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Department Curriculum Planning
Department: Science

Year Group: Year 9 (Biology)

This is the plan for the taught curriculum during achievement period: Assessment Period 1

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

	Students are taught the following topics ‘microscopy’, ‘cell division’ and ‘cell transport’.
During the required practical activity 1, 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
- Describe what a cell is. 
- Identify structures in prokaryotic cells.
- State that prokaryotic cells do not contain a nucleus and eukaryotic cells do.
- Identify one similarity and one difference between a plant and an animal cell. 
- Match some components of a cell to their functions.
- State that a stem cell is a cell that is not differentiated.
- Describe differences between embryonic and adult stem cells.
- Describe how to use a microscope to observe a cell. 
- Name some examples of specialised animal cells and plant cells. 
- Describe structural adaptations of plant and animal cells.
- Use orders of magnitude to compare the sizes of organisms.

Practical Skills Covered in KS3
- With support, prepare and observe a microscope slide safely.
- Use a microscope to observe a prepared slide, with assistance.


	Rationale for students studying this unit/topic 

	Rationale for studying this topic
Cells are the basic unit of all forms of life. In this section we explore how structural differences between types of cells enables them to perform specific functions within the organism. These differences in cells are controlled by genes in the nucleus. For an organism to grow, cells must divide by mitosis producing two new identical cells.
If cells are isolated at an early stage of growth before they have become too specialised, they can retain their ability to grow into a range of different types of cells. This phenomenon has led to the development of stem cell technology. This is a new branch of medicine that allows doctors to repair damaged organs by growing new tissue from stem cells.
These topics form the basis of the core principles of biology. Without knowledge of these topics, students would not be able to access the more challenging parts of biology further on in the course.
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 year 10 and year 11. 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

	Microscopy
- Name and Label parts of microscope.
- Describe the functions of the different parts of a microscope. 
- Understand how microscopy techniques have developed over time.
- Calculate magnification.
- Explain the difference between magnification & resolution.
- Explain how electron microscopy has increased understanding of subcellular structures.
- Demonstrate how to prepare a slide.
- Use a light microscope to observe, draw and label a selection of Plant and Animal cell.
- Use a light microscope to increase magnification and make enlarged sketches.

Anticipated Gaps
- Students may confuse magnification, which is how much bigger we can make something appear, with resolving power, which is the level of detail we can see. Ask students to think about a digital photo. You can make it as big as you like, but at a certain point you will not be able to see any more detail.


Cell Division
- State where chromosomes are found and what they are made of.
- Define chromosomes, genes, characteristics and gametes. 
- Classify characteristics as being caused by genetic or environmental factors.
- Explain what Mitosis is.
- Explain why cell division is necessary and why multicellular organisms have an advantage.
- Describe how “body cells” replicate (mitosis).
- Describe the 3 stages of the Cell cycle.
- Define what a stem cell is.
- Identify where stems cells come from and how they can be useful.
- Evaluate the disadvantages and advantages of stem cell research.
- Evaluate the practical risks and benefits, as well as social and ethical issues, of the use of stem cells in medical research and treatments.

Anticipated Gaps
- Students may confuse division with differentiation. Cell division means cells splitting in half, while differentiation is when different genes get expressed to specialise the cell for a certain job.
- Students often have misunderstandings linked to when DNA duplication occurs as when mitosis is taught, it is not made fully clear that DNA duplication is a precursor to mitotic cell division.
- There is often confusion between the use of the terms ‘chromosomes’ and ‘chromatids’ as they are not correctly introduced and defined.
- Students may not fully understand how the growth of an organism is linked to cell division and cell growth. Some mistakenly think that the cells just grow larger, others do not fully appreciate that during cell division cells must increase in size to avoid becoming smaller and smaller during division. 


Cell Transport
- Recognise, draw and interpret diagrams that model diffusion.
- Use of isotonic drinks and high energy drinks in sport.
- State the definition of diffusion.
- Explain what factors affect the rate of diffusion.
- Predict where diffusion is found in biological systems

Anticipated Gaps
- Students may think that particles move from high to low concentrations and then stop moving once equal.


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

	Eukaryotic: A complex cell e.g. plant and animal cells
Prokaryotic: A small, simple cell e.g. bacteria cells
Nucleus: Contains genetic information so controls the activities of the cell
Cytoplasm: Gel-like substance where most chemical reactions take place
Cell membrane: Controls what goes into and out of the cell
Mitochondria: Where respiration happens
Ribosomes: Where proteins are made
Cell wall: Gives strength and support to plant and bacteria cells
Vacuole: Found in plant cells, contains cell sap to give strength to the cell
Chloroplasts: Found in plant cells, contains chlorophyll for photosynthesis
Respiration: The chemical reaction which releases energy from glucose
Photosynthesis: Plants use light energy to convert carbon dioxide and water into glucose and oxygen
Plasmids: Circular DNA found in bacteria
Microscope: Allows us to see things we can’t see with the naked eye
Magnification: Magnification = image size/real size
Differentiation: The process by which a cell becomes specialised for its job
Stem cell: An undifferentiated cell which can differentiate into many different types of cell
Specialised cells: A cell which performs a specific function e.g. nerve cell, sperm cell, muscle cell
Chromosomes: Long, coiled molecule of DNA found in the nucleus
Mitosis: Type of cell division where two identical daughter cells are produced from one parent cell
Binary fission: Type of cell division carried out by bacteria cells
Diffusion: The movement of particles from a HIGH concentration to a LOW concentration down a concentration gradient
[bookmark: _GoBack]Multicellular: An organism made up of more than one cell e.g. plants and animals
Unicellular: An organism made up of one cell e.g. bacteria
Alveoli: Tiny air sacs in the lungs, where gas exchange happens
Villi: Tiny projections found on the inside of the small intestine, increasing the surface area for fast absorption of nutrients
Stomata: Tiny holes found on the underside of leaves, for gas exchange
Guard cells: Found on either side of stomata, controls the size of the stomata


	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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