
	Scheme of Learning (SOL)

	Subject:  KS3 Science  
	Year: 9
	Group: Key Stage 3 

	Term: 1
	Topic: Cells  
	Duration: 7 weeks

	Curriculum Intent:  Organisation of Cells, Microscopy skills, Cell differentiation 
 






	Week or lesson
	Unit
	Topic Title
	Questions / Activities To Promote Learning
	Lesson Objectives:
	Possible Opportunities to demonstrate Learning

	Prompts to include
	   
	
	
	
	Practical Activities, Engagement opportunities, worksheets

	1 
	Cells
	Cell structure
	Ask students to discuss the differences between plant and animal cells 

More able students will have more of a recall than less able and will be able to assist them

Students to complete a worksheet placing labels on plant and animal cells and on the functions of the organelles

More able students will have more of a recall than less able and will be able to assist them

Students are provided with definitions for organs etc and examples of specific cells

Ask students how multicellular organisms are organised-cells, tissues, organs and organ systems.  Students should be able to define the terms tissues, organs, organ system.

More able classes will be able to go onto specialised cells sorting task – alternatively just use the interactive whiteboard activity

Students to answer the plenary questions and update their mind maps

	To recall the differences between animal and plant cells
To explain and understand the function of each organelle
To be able to give examples of how cells are organised and be able to define the terms ‘unicellular’ and ‘multicellular’
 
	
Worksheet: oxo_AQA16_B102_gf01_xxaann
After completing this activity, students will be able to:
•	practise calculations using image magnification
•	understand that the cell membrane is a dynamic, fluid structure
•	understand that the cell membrane has components that allow division of labour
•	understand some of the actions of the cell membrane components

Learners could construct a table to compare the structure of plant, animal and bacterial cells.

	2
	Cells
	Cell specialisation
	Pupils should be asked to recall the similarities and differences between animal and plant cells using key words: cell wall, vacuole, nucleus, cytoplasm

Learners are to be introduced to at least 5 new specialised cells including: sperm, egg, neuron, root hair cell, red blood cell. 

Learners will be able to list the types of specialised cells and their key features. More able students will be able to explain how the structure and the function are related. 

Get students to complete the card sort, then draw and label two plant and two animal cells of their choice

Key questions.
Why do cells need to specialise?
Why does a human require specialisation compared to a single celled organism?



	To know and recall that cells differentiate to form different sorts of cells

To understand and relate cell structure to their function

To be able to explain how specialised cells are adapted to their function
	 Opportunities to use pre prepared slides to identify key features of some specialised cells.

Opportunity to make ‘trump cards’ 
I.D
Function 
Feature

For each cell type 


Video clip:
BBC Bitesize –Plant and animal cell structures

There is a card sort available from the Prep Room

	3
	Cells
	Microscopy
	Learners should be able to identify the difference between electron microscopes and light microscopes 

Show students a light microscope and ask students if they can label it.  

Students should learn the difference between resolution and magnification. Higher level learners should be able to calculate magnification and resolution. Scaffolding should be provided for most- using the Measured size/ actual size/ magnification triangle.

Students should be given the opportunity to practice the calculations. Teacher may run through the first 3 to ensure pupils are able to complete questions (embedded maths)

You could provide students with an exam question and to promote ambitious learning. 

Key skills:
Using a microscope 
Lab safety
Scientific observation
Team work 


 Key questions:
What can we see under a light microscope? 
When might we be required to use an electron microscope. 

Planning support
Work sheet may be used as homework 


	To describe how plant and animal cells can be studied with a light microscope

To understand how changes in microscope technology enable us to see cells with more clarity. 

To be able to carry out magnification calculations
	An opportunity to practice using microscopes in the lab. Use pre prepared slides. 


Provide Sheet B2.2c or B2.2d





	4
	Cells
	Mitosis
	Start with the Graph enquiry question to ensure they are keeping up to date on reading graphs. You could use mass of DNA during cell replication graph. Introduction to higher level learning combined with graph reading skill. 
http://4.bp.blogspot.com/-_RMj0xRIUjo/VTSv0Znu0EI/AAAAAAAAYEo/lUkXFtn7Dj4/s1600/35.png

Play video so pupils understand the key words in context: Chromosome, DNA, Gene, Nucleus, Cell, Base Pair, Codon 

Print out image(Slide 4)  so that pupils can stick them into their books for reference.  Pupils should be given time to write a definition/ explanation for each of the key words in their books alongside the image. 

Learners are to identify the role of Y chromosome in sex linked inheritance. 
 
Ask students to write an explanation about what is happening in mitosis, which cells undergo this and how often. They should consider which cells do not undergo mitosis and why this is so. Ask students to identify where the energy and raw materials for mitosis might come from. (Embedded English)

Higher level learners may be able to name and identify processes in  the stages of cell division including Prophase Metaphase Anaphase Telophase.

Some pupils may be able  to draw conclusions about why only some cells go through mitosis and others undergo meiosis.  Pupils may be able to identify the process of binary fission. 

Key questions:
How do we grow? How does our body repair itself?
What are chromosomes?
How are chromosomes and inheritance related?


 
	 To know and recall the definition for a chromosome 

To understand and explain how cells divide

To be able to draw diagrams to illustrate cell division
	Learners must understand the stage of mitosis. They may draw out or cut and stick stages of mitosis.


Students could make models of
chromosomes using pipe cleaners. Students should use their model and other materials to demonstrate what is happening during the cell cycle.




Worksheets 1.6.1 and 1.6.2, Technician’s notes 1.6


	5
	Cells
	Stem cells
	Topic can be delivered after Cell differentiation, or later in the course as the technology involved relates to 4.6.2.5 Cloning. 

Learners should be able to define the term stem cell.  This can be assessed formatively with the match up task on the slide provided. Pupils can identify the definition for  specialised cell, embryonic cell, stem cell, differentiation and adult stem cell. This draws in prior learning. 

Students to cover stem cells from embryos and bone marrow. 
Stem cells may be used to treat paralysis and diabetes in the future. 

Higher level learners should be able to evaluate risks and benefits, as well as the social and ethical issues concerning the use of stem cells from embryos in medical research and treatments.

Key questions:
What are stem cells?
How can stem cells be used in therapy?
What are the ethical concerns surrounding stem cell therapy?

Planning support 
Learners to have access to current new articles around stem cell therapies and treatments. 
	To know and recall the term ‘stem cell’

To understand and explain therapeutic cloning  

To be able to suggest potential uses for stem cells
	Teacher could provide a circus of different stem cell related articles which cover current uses, potential uses as well as pros and cons. Students circulate to complete a summary table on uses, pros and cons.


Students could have different roles and must prepare and present their arguments in favour of or against the use of embryonic stem cells (eg doctor, person with diabetes, human rights activist)


	6
	Cells
	Test
	
	To review our learning.
Apply what you have learnt to test your knowledge.
	End of unit test

	7
	Cells
	PATH Sheet
	What have you done well in this unit?
What can you improve upon for this unit?
Specific question as feedback for students to help improve their knowledge. 
	Reflect on your learning to improve the ‘gaps’ in your knowledge
	PATH Sheet, completed with targets for each student. 
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