Suggested time scale - Topic 7A Cells

	Lesson
	Suggested Topic

	1
	introduction to cells;

structure of plant and animal cells

	2
	function of parts of cells;

comparing plant and animal cells

	3
	microscopy & slide preparation

	4
	specialised cells

	5
	tissues and organs

	6
	cell division

	7
	sex cells and fertilisation in plants









	Unit : 7A Cells
	
	Nat. Curr. Ref. :

	
	
	KS3 Sc1 2f

	Topic: Microscopy
	
	KS3 Sc2 1a, b

	
	
	


Learning Objectives: 

· to be able to use a microscope safely and effectively

· to be able to prepare simple specimens on a slide for observation using a microscope

· to be able to make observations using a microscope and record these observations as drawings

KS2 Links/Prior Learning:

· some pupils may have previously used microscopes/magnifying glasses
Suggested Teaching Activities:
· ask pupils about using magnifying glasses and microscopes to make detailed observations.  Quick questions to find out what the pupils understand about magnification

· identify the parts of a microscope and their functions.  Tabulate these and/or label a diagram of a microscope.  Exploring Science 1 worksheet B2a/4 or Spotlight Science 7 worksheet 4e ‘Parts of a microscope’ or Hodder Science A worksheet 1.1 ‘Using a light microscope’ may be useful here

· demonstrate the correct use of the microscope to make observations under low magnification. Exploring Science 1 worksheets B2b/3 and B2b/4 or Spotlight Science 7 worksheet 4e ‘Using the microscope’ or Hodder Science A worksheet 1.1 ‘Using a light microscope’ might be useful

· help pupils make slides of common objects, e.g. sand, newsprint, tissue paper, hair. Help pupils to practise placing and focusing slides on a microscope.  Record observations as clear drawings.  Discuss why it is important to include the level of magnification

· help pupils to prepare slides of plant material, e.g. onion epidermis.  Spotlight Science 7 worksheet 4e ‘Looking at plant cells’ or Hodder Science A worksheet 1.1 ‘How can we see onion cells?’ provide the method.  You may wish to demonstrate this using the video camera/TV link up from Upper School.  Ask pupils to observe and draw/describe the visible cells (Exploring Science 1 worksheet B2b/1 is good support material).  Write up methodology as a flowchart, complete with diagrams

· observe prepared slides of animal cells.  Compare these to plant cells

· practise calculating magnifications

· Spotlight Science 7 section 4e.  Investigation of Useful Stains

· Exploring Science 1 worksheet B2b/2 - experiment ‘It’s stained’

Resources/References:
· several worksheets available - see resource bank
· microscopes, slides, coverslips, mounting needles, plant material, forceps, stain
· prepared slides (currently limited number)
· video camera (from Upper School)
· Exploring Science 1 pages 21-23
· Spotlight Science 7 section 4e
· Year 7 Course Book pages 4, 9
Homework:
· learn the parts of a microscope for a test

· any (?two) of Exploring Science worksheets B2b/5 - Spot the Mistake, B2a/5 - Cells and microscopes, B2a/6 - In the cells, B2a/7 - Inside cells 

Safety/Risk Assessment: 

· a chemical risk is recognised if stains are used.  (0.5M iodine is usually used)

· there is a risk from reflected sunlight when using daylight for mirror illumination with microscopes
Additional Notes/Differentiation:
Extension work:

· explore the ways of measuring the size of objects observed, e.g. by measuring the diameter of the field of view and estimating size against this measure

· devise a method to work out the magnification of an object

· use websites such as www.pbrc.hawaii.edu/bemf/microangela/cells.htm to observe EM images of cells

· Exploring Science worksheets B2b/5 - Spot the Mistake, B2a/5 - Cells and microscopes, B2a/6 - In the cells, B2a/7 - Inside cells

Points to note:

· Some pupils may find it difficult to focus microscopes.  It may be helpful to set up microscopes already focused on specimens or use bioviewers (from Upper School)

Key Skill Opportunities:

Communication (
Application of Number (

Information Technology

Working with Others (
Improving own Learning (
Problem Solving (
	Unit : 7A Cells
	
	Nat. Curr. Ref. :

	
	
	

	Topic: Specialised cells
	
	KS3 Sc2 1c

	
	
	


Learning Objectives: 

· to be able to relate ideas about cells and cell structure

· that there are different types of cell, adapted for different functions

KS2 Links/Prior Learning:

· all pupils should already have been taught about the existence and structure of cells
Suggested Teaching Activities:
· use bioviewers or prepared slides to observe specialised cells

· BBC video ‘Cell Structure’ (5 mins)

· C4 video ‘Cells’ (Upper School)

· in pairs play a descriptive ‘Who am I?’ game - 1 pupil provides the characteristics of a specialised cell, the other pupil identifies the cell 

· show pupils pictures of some specialised cells, e.g. epithelial cell, root hair, pollen, neurone, sperm, egg, red blood cell (refer to Spotlight Science 7 worksheet 4e ‘Special cells’ or Spotlight Science 7 worksheet 4e ‘Specialised cells’ or Spotlight Science 7 worksheet 4f ‘Special cells’).  Provide information about the role of each type of cell and ask pupils to match these to the cell.   Ask pupils to classify each cell as plant or animal in origin, giving reasons, and to label the parts of the cell they can identify.  Exploring Science 1 worksheets B2c/2, B2c/3 and B2c/4 are appropriate

· use CD-ROMs (e.g. ‘Grolier’, ‘Encarta’ and ‘Explorapaedia’) and library material to research a specific specialised cell, and present this information as a word processed report.  Use this activity to emphasise that cells are dynamic systems rather than static structures

· Exploring Science 1 worksheets B2d/1 and B2d/2 - experiment ‘How sensitive are you?’

Resources/References:
· several worksheets available
· ‘Grolier’, ‘Encarta’ and ‘Explorapaedia’ CD-ROMs
· video - ‘Cell Structure’ or ‘Cells’
· microscopes, prepared slides (limited in number)
· bioviewers (from Upper School)
· Exploring Science 1 pages 24, 25
· KS3 Science pages 8-11
· Spotlight Science 7 section 4e
· Year 7 Course Book page 6
Homework:
· Spotlight Science 7 worksheets 4e/f provide suitable material

Safety/Risk Assessment: 

· no risks specifically identified
Additional Notes/Differentiation:
Extension work:

· relate cell adaptations to life processes

· Exploring Science worksheets B2c/4 and B2c/5

Points to note:

· consideration of specialised cells can be used to reinforce work on parts of cells, and on similarities and differences between cells in plants and animals

Key Skill Opportunities:

Communication (
Application of Number 

Information Technology (
Working with Others (
Improving own Learning (

Problem Solving 

	Unit : 7A Cells
	
	Nat. Curr. Ref. :

	
	
	

	Topic: Tissues and organs
	
	KS3 Sc2 1a

	
	
	


Learning Objectives: 

· that cells form tissues

· to be able to name some important tissues in plants and animals

· that tissues form organs 

· to be able to name some important organs in plants and animals

KS2 Links/Prior Learning:

· all pupils should already have been taught about the existence and structure of cells
· most pupils will be aware of some major human body organs
Suggested Teaching Activities:
· introduce the concept of a tissue, naming examples related to the specialised cells previously observed

· use the analogy of a house to explain the organisation of tissues, showing that different materials are used to make different parts, and that these parts make the whole.  Help pupils to model this, using Lego to make the equivalent of tissues, and using these to build a ‘house’ or organ of their choice

· BBC video ‘Tissues and Cell Death’ (5mins)

· C4 video ‘Cells’ 

· show pupils a dissection, e.g. heart or kidney, to illustrate the different types of tissue in a complex structure.  http://homeworkhelp.about.com/teens/homeworkhelp/gi/dynamic/offsite.htm?site=http:www%2Ditg.lbl.gov/vfrog/dissect.html allows a frog to be dissected virtually

· review pupil’s knowledge of the organs of plants and humans, asking them to name, identify and position these organs by using models and/or labelling diagrams. Exploring Science 1 worksheet B2d/5 is appropriate, as is Spotlight Science 7 worksheet 4f ‘Getting Organised’.  Ask questions about the role these organs play in the life of the organism.  

· make a table of functions of plant and animal organs and their functions.  Exploring Science 1 worksheet B2d/4 and Hodder Science A activity sheet are useful.  www.innerbody.com/htm/body.html allows pupils to find out the size, location and function of each organ. ‘Ultimate Human Body’ or ‘Bodyworks’ or ‘3-D Body Adventure’ CD-ROMs may be useful

· building models of human organ systems - Exploring Science 1 worksheets B2d/2 and B2d/3 provide a cut and stick model, as does Hodder Science A worksheet 1.0

· ‘pin the organ on the body’ - Hodder Science A worksheet 1.0

· challenge pupils to consider what the organs are made of and relate to the concept of tissues (e.g. Exploring Science 1 worksheet B2d/6).  Show images of a range of organic structures, e.g. on CD-ROM (e.g. ‘Ultimate Human Body’ or ‘Bodyworks’ or ‘3-D Body Adventure’), OHT.  Ask pupils to make inferences about the structure of living things from this evidence 

· show pupils a plant in order to locate the organs.  Show pupils a leaf as an example of a plant organ, explaining that is made from different types of cell organised into tissue

· some pupils could provide cartoons or drawings to show/explain how various tissues make up an organ

· Spotlight Science 7 section 4f.  Investigation: Getting Dye out of a Beetroot

Resources/References:
· several worksheets available
· video - ‘Tissues and Cell Death’ or ‘Cells’
· dissection tray, scalpels, seekers, forceps, gloves
· Lego bricks
· human body model - head & torso
· plant specimen
· ‘Ultimate Human Body’, ‘Bodyworks’ or ‘3-D Body Adventure’ CD-ROMs
· beaker, thermometer, test tubes, measuring cylinder, Bunsen, ruler, scalpel, stopwatch, beetroot
· Exploring Science 1 pages 27-31
· KS3 Science page 5
· Spotlight Science 7 section 4f
· Year 7 Course Book page 6
Homework:
· research the function of named organs

Safety/Risk Assessment: 

· a chemical risk is recognised if stains are used (0.5M iodine is most commonly used)

· if dissection is performed there are risks associated with sharp instruments.  Biohazard material must be disposed of appropriately.  Disinfect bench afterwards

Additional Notes/Differentiation:
Extension work:

· some pupils may be able to research the concept of tissue grafting or organ transplants.  A worksheet is available (refer to Exploring Science 1 worksheet B2d/7 or Hodder Science A worksheet 1.5 ‘Organ transplant’)

· Hodder Science A worksheet 1.2 ‘Tissues’

Points to note:

· at this stage, pupils are introduced to the idea of hierarchical organisation of cells into tissues and organs. They do not need to know details of the structure and function of tissues

Key Skill Opportunities:

Communication (
Application of Number 

Information Technology (
Working with Others (
Improving own Learning (
Problem Solving 

	Unit : 7A Cells
	
	Nat. Curr. Ref. :

	
	
	

	Topic: Cell division and growth
	
	KS3 Sc2 1e

	
	
	


Learning Objectives: 

· that cells can make new cells by dividing

· that growth occurs when new cells are made and increase in size

· that cell division begins with the division of the nucleus

KS2 Links/Prior Learning:

· this work will be unfamiliar to most pupils

Suggested Teaching Activities:
· ask pupils how they think new cells are made, and discuss different ideas that may arise.  Emphasise why and where cells divide

· BBC video ‘Cell Renewal’ (5 mins)

· provide material to illustrate active cell division, e.g. budding yeast, for microscopic examination under low magnification.  Ask pupils to locate and identify cells that may have recently divided, giving reasons.  As an alternative, use prepared slides/bioviewers to show dividing cells

· using diagrams of dividing cells, help pupils to sequence the process of cell division.  Prompt them with questions, e.g. why does the nucleus divide first? (refer to cut and stick exercise - Hodder Science A worksheet 1.3 ‘New Cells from Old’ or cut and stick flick book - Hodder Science A activity sheet A1S4)

Resources/References:
· several worksheets available - see resource bank
· microscopes, budding yeast, slides, coverslips, mounting needles, stain
· bioviewers (from Upper School)
· Exploring Science 1 page 26
· Year 7 Course Book page 7
Homework:
· to revise KS2 work on flowering plant structure and reproduction in preparation for next lesson

Safety/Risk Assessment: 

· a chemical risk is recognised if stains are used

· there is a risk from reflected sunlight when using daylight for mirror illumination with microscopes
Additional Notes/Differentiation:
Extension work:

Points to note:

· at this stage details of cell division (e.g. mitosis) are not required

Key Skill Opportunities:

Communication (
Application of Number 

Information Technology 

Working with Others (
Improving own Learning 
Problem Solving (
	Unit : 7A Cells
	
	Nat. Curr. Ref. :

	
	
	

	Topic: Cells and fertilisation in plants
	
	KS3 Sc2 1d

	
	
	


Learning Objectives: 

· that cells have nuclei containing the information that is transferred from one generation to the next

· that in plants, pollen and ovule are specialised cells which enable information to be transferred from one generation to the next

· that at fertilisation, nuclei from  pollen and ovule fuse to make a new and unique individual

KS2 Links/Prior Learning:

· KS2 SC2 3d: about the parts of the flower and their role  in the life cycle of flowering plants, including pollination, seed formation, seed dispersal and germination
Suggested Teaching Activities:
· pre-test on KS2 learning

· make a model of a flower as revision of KS2 learning (e.g. Exploring Science 1 worksheet B3a/3)

· briefly recap pollination and sexual reproduction in plants - e.g. provide diagrams to label

· establish that pollen and ovules are the male and female reproductive cells of plants

· help pupils to observe pollen and ovules under the microscope at low magnification.  Pollen and ovules are observable in any simple flower with large stamens and ovaries, e.g. daffodil, Nasturtium, tulip, lilies.  No prepared slides are available

· describe the process of fertilisation in plants as the transmission of information within a nucleus of the pollen grain to the ovule, and the combination of the nuclei of ovule and pollen grain to form a new cell

· emphasise that pollination and fertilisation are different processes - sequence events during pollination/fertilisation.  Exploring Science 1 worksheets B3c/3 or B3c/5 are useful here

· demonstrate the growth of pollen tubes, e.g. using lily pollen in 10% sugar solution, using a videoscope (from Upper School)

· establish that a new cell grows to form a seed, making new cells by division

Resources/References:
· several worksheets available - see resource bank
· microscopes, slides, coverslips, mounted needles, flowers, pollen, ovules, stain
· video camera (from Upper School)
· Exploring Science 1 pages 32-40
· KS3 Science pages 54, 55
· Year 7 Course Book page 7
Homework:
Safety/Risk Assessment: 

· a chemical risk is recognised if stains are used

· there is a risk from reflected sunlight when using daylight for mirror illumination with microscopes
Additional Notes/Differentiation:
Extension work:

Points to note:

· flower anatomy and sexual reproduction in plants is not in the Nat. Curr. at KS3 or KS4.  However, it may be necessary to revisit this KS2 work in some detail to allow a full understanding of pollination/fertilisation 

Key Skill Opportunities:

Communication (
Application of Number 

Information Technology 

Working with Others (
Improving own Learning (
Problem Solving 

Unit : 7A Cells		Nat. Curr. Ref. :


		KS2 Sc1 1c


Topic: Cells and cell structure		KS3 Sc2 1a, 1b








Learning Objectives: 


that ideas about the structure of living things has changed


that plants and animals are made up of cells


that plant and animal cells each have a cell surface membrane, cytoplasm and a nucleus


that plant cells have, in addition, a cell wall, a vacuole and (sometimes) chloroplasts


the functions of each part of plant and animal cells








KS2 Links/Prior Learning:


this work will be unfamiliar to most pupils








Suggested Teaching Activities:


introduce the term ‘cell’ and the concept of cells as the ‘building blocks of life’.  The BBC video ‘Building Blocks’ might be useful here (5mins)


show pupils evidence of the early observations made by Robert Hooke and others to illustrate how the development of the microscope changed the way in which scientists viewed the structure of living things.  Ask pupils to find out how ideas developed and report back to the class.  Refer to Exploring Science 1 worksheet B2c/5 or Spotlight Science 7 worksheet 4e ‘Who Invented the Microscope’.  www.cellsalive.com may prove useful, as may www.octavo.com which contains images from Hooke’s original work


show pictures of a range of cell types from animals and plants.  Label parts on cells which look different to those in the book (e.g. Spotlight Science 7 worksheet 4e ‘Life’s Building Blocks’)


use CD-ROMs (e.g. ‘Encarta’, ‘Grolier’ or ‘Explorapaedia) to investigate cell structure and function.  www.kapili.com/biology4kids/cell/index.html shows the parts of animal and plant cells


ask pupils to identify what plant and animal cells have in common and how they are different.  Make a table of the parts of plant and animal cells.  Exploring Science 1 worksheet B2a/3 may be useful


help pupils to make 3-D models of plant and animal cells, e.g. using small plastic bags filled with wallpaper paste to represent cytoplasm and marbles to represent the nucleus.  Sheets are available in the resource bank to help with this (e.g. Hodder Science A worksheet 1.2 ‘Three dimensional cells and tissues’)


cut and stick cell models are available - Exploring Science 1 worksheets B2a/1 and B2a/2


help pupils to relate models of cells to drawings, diagrams and photographs.  Establish that the diagrams represent a view of the cell from one aspect








Resources/References:


several worksheets available - see resource bank


Video - ‘Building Blocks’


‘Grolier’, ‘Encarta’ and ‘Explorapaedia’ CD-ROMs


modelling material  - e.g. plastic bags, wall paper paste or jelly, marble or pea


Spotlight 7 section 4e


KS3 Science page 67


Exploring Science 1 page 20


Year 7 Course Book pages 5, 8








Homework:


learn the parts of the cell and their function for a test - Spotlight Science 7 worksheet 4e ‘Learning List’ contains spellings and functions to learn








Safety/Risk Assessment: 


depending on the materials used in modelling, a chemical risk assessment may be appropriate








Additional Notes/Differentiation:


Extension work:	


discuss the limitations of 3-D cell models, e.g. presenting a static rather than a dynamic model





Points to note:


pupils often have difficulty in recognising individual cells.  Careful demonstration with the whole class, using a microprojector or an OHT of cell photographs, can help overcome this problem








Key Skill Opportunities:	





Communication (	Application of Number 		Information Technology (





Working with Others 	Improving own Learning (	Problem Solving (











