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Introduction

Background

A new structure of assessment for A Level has been introduced, for first teaching from September 2008. Some of the changes include:

· The introduction of stretch and challenge (including the new A* grade at A2) – to ensure that every young person has the opportunity to reach their full potential

· The reduction or removal of coursework components for many qualifications – to lessen the volume of marking for teachers

· A reduction in the number of units for many qualifications – to lessen the amount of assessment for learners

· Amendments to the content of specifications – to ensure that content is up-to-date and relevant.

OCR has produced an overview document, which summarises the changes to Biology. This can be found at www.ocr.org.uk along with the new specification.
In order to help you plan effectively for the implementation of the new specification we have produced this Scheme of Work and Sample Lesson Plans for Biology. These Support Materials are designed for guidance only and play a secondary role to the Specification.  
Our Ethos

All our Support Materials were produced ‘by teachers for teachers’ in order to capture real life current teaching practices and they are based around OCR’s revised specifications. The aim is for the support materials to inspire teachers and facilitate different ideas and teaching practices.
In some cases, where the Support Materials have been produced by an active teacher, the centre logo can be seen in the top right hand corner

Each Scheme of Work and set of sample Lesson Plans is provided in:

· PDF format – for immediate use

· Word format – so that you can use it as a foundation to build upon and amend the content to suit your teaching style and students’ needs.

The Scheme of Work and sample Lesson plans provide examples of how to teach this unit and the teaching hours are suggestions only. Some or all of it may be applicable to your teaching. 
The Specification is the document on which assessment is based and specifies what content and skills need to be covered in delivering the course. At all times, therefore, this Support Material booklet should be read in conjunction with the Specification. If clarification on a particular point is sought then that clarification should be found in the Specification itself.
A Guided Tour through the Scheme of Work

 SHAPE  \* MERGEFORMAT 



	GCE Biology: H021. F211 Cells, Exchange and Transport

	Suggested 

teaching time
	8 Hours
	Topic
	Module 1   Cells        1.1.1. Cell structure

	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	Compare the structure and ultra-structure of plant cells with that of animal cells

	Using prepared photomicrographs and electron micrographs of cells, ask students to organise them into groups; creating criteria to explain why they are in that group. This will help assess the students understanding of cell types
Introduce the concept of different cell types
Review individually what organelles are in a cell and what their function is
	Photographs of different cell types: epithelial cell, spongy mesophyll cell, erythrocyte, leucocyte, sperm cell, etc. Single celled organisms such as Paramecium can be used to further test students understanding
	Reinforce that both animal and plant cells are eukaryotic
Teacher can use Google images for images of different cell types:

http://www.google.com/images 

	Explain the resolution and magnification of a light microscope, transmission electron microscope and a scanning electron microscope, and explain the need for staining samples

	Using light microscopes allow students to investigate and draw diagrams of different cell types. Highlight the importance of using stains when preparing samples 

With the aid of diagrams allow students to label the intracellular structures of the cell seen using a light microscope. Explain the terms resolution and magnification
	Variety of prepared slides showing different cell types

Light microscopes
The availability of a microscope linked to a projector could be very useful 
	Teacher can refer to the BBC website for diagrams of cell and their organelles:

http://www.bbc.co.uk/education/asguru/biology  

	[image: image2.png]Calculate the size of an object using a stage micrometer and eye piece graticule
	Using a light microscope the teacher should demonstrate how to calculate the size of an object and then allow students the same opportunity with a variety of different prepared slides 
	Light microscope, stage micrometer, eye piece graticule and a selection of prepared slides available at the centre

	

	Describe and interpret drawings and photographs of eukaryotic cells as seen under an electron microscope.
	Using a variety of electron micrographs highlight the different structures seen using an electron microscope                            
Re-emphasize the terms                       resolution and magnification


	Variety of electron micrograph images: see learning outcome (e)   
	Teacher can use Google images for images of different cells and organelles 
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	Independent research of the size of objectives visible with a light and electron microscopes: opportunity to set as a library session
Summary of Light vs Electron the benefits and potential problems of both microscopes
	Differentiation: Summary sheets  could be supplied to guide students
	Plan the session with library in advance



	Outline the functions of the structures found in cells
	Draw in the knowledge of organelles in eukaryotic cells and introduce their importance within the cell. Cut ‘n’ stick activity: Pairing of the organelles structure to its function The teacher should put an emphasis on the interrelationship between the organelles involved in the production and secretion of proteins
	Differentiation  

Both organelle structure and function given or

Students research to 
find organelle function


	

	
	Comparison of animal and plant cell structure; highlight similarities and differences
	Put diagram of cells on the whiteboard with the same diagram handed out to the students

Students can refer to the Biology 1 textbook, Chapter 1, by Cambridge University Press, endorsed by OCR
	 

	Compare the structure of Prokaryotic cells and the Eukaryotic cells


	Introduce structural differences between Prokaryotic cells and Eukaryotic cells. Frequently found and specialised structures of prokaryotic cells 

Diagrams can be handed out to students and then allow them to draw on in different coloured pen the structure and functions of the organelles in Prokaryotic and Eukaryotic
	Laminated diagrams of a cell with only a plasma membrane can be handed out to students and then allow them to draw on in different coloured pen the structure and functions of the organelles in Prokaryotic and Eukaryotic
	Eukaryotic plant cell walls are cellulose

Prokaryotic cell walls are peptidoglycan or murein
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Consolidation
	Offer students guidance on what revision materials exist in your establishment. Encourage them to independently read around the subject. Identify possible texts for them

Students could produce a set of keywords for this topic
Students to produce a mini presentation on one of the organelles/  animal vs plant cell/ eukaryotic vs prokaryotic 
	Students can refer to the BBC website for diagrams of cell and their organelles www.bbc.co.uk/education/asguru/biology
This can be combined with ‘key’-word searches to help students improve their spelling of biological words

Students produce a slide show/ OHP/ Poster presentation


	Students may wish to read more about the topic of cells in Biological Science Review published by Philip Allan

Past papers from 2801 would still be relevant to test students’ knowledge and understanding
Students could compile their own word searches. These can be produced using www.puzzlemaker.com



	GCE Biology: H021. F211 Cells, Exchange and Transport

	Suggested 

teaching time
	8 Hours
	Topic
	Module 1     Cells       1.1.3.  Cell division, cell diversity and cellular 
                                              organisation

	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	Explain how cells are organised into tissues and the meaning of the terms tissue, organ and organ system.
	Refresh students memory on the components of a cell focusing predominantly on the nucleus
Introduce the concept of cell organisation explaining the terms tissue, organ and organ system and explain the importance of communication between the three. Students could research for homework examples of tissue, organ and organ system in plants and animals
	Use images on a whiteboard to aid explanations. Teacher can use Google images for images of different cells and organelles
	Students should be aware of the differences between squamous and ciliated epithelia, xylem and phloem


	Define the term stem cell
	Introduce the concept of stem cells and as a group discuss the importance of stem cell Differentiation
Further discuss the specialized function of many of the cells that are produced, see learning objective (i) for examples

Using current newspaper articles have students produce summaries, for and against stem cell research
	Relevant newspaper articles/website articles  
	Past articles on stem cell research can be found on the BBC and the Guardian websites 

http://news.bbc.co.uk/1/hi/health/4562235.stm
http://www.guardian.co.uk/ 



	Explain the significance of mitosis for growth, repair and asexual reproduction in plants and animals
	Discuss the significance of mitosis in cells and highlight basic differences between mitosis and meiosis. Introduce key terms, haploid, diploid
	Teacher could use PowerPoint slides/ OHTs to explain the sequence of events
	

	State that mitosis occupies only a small percentage percent of the cell cycle the remainder includes the copying and checking of genetic information
	Explain the time scale of mitosis in the cell cycle. In small groups, using photographs of the stages of mitosis ask students to arrange them in a sequence they think fits
Explain with the help of the diagrams what is occurring at each of the major stages of mitosis. Link these stages to Photomicrographs of the various stages
	Photographs of cells at various stages of mitosis
Teacher can refer to the Google website for images of cells undergoing mitosis www.google.com/images
Use relevant video clips as can be found at the following web addresses

www.cellsalive.com/mitosis.htm
www.cellsalive.com/cell_cycle.htm

	

	Cell division by budding in Yeast
	Explain with the aid of diagrams and photographs, the process of cell division by budding in yeast

	The following website has a video clip showing the budding of yeast http://www.microbiologybytes.com/video/Scerevisiae.html
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Consolidation
	Offer students guidance on what revision materials exist. Encourage them to independently read around the subject. Identify possible texts for them
Students could produce a set of keywords for this topic
Draw a clear distinction between the process of mitosis and meiosis focusing on the sequence of the cell cycle

	Students can refer to the BBC website for diagrams of cell and their organelles www.bbc.co.uk/education/asguru/biology  

This can be combined with ‘key’-word searches to help students improve their spelling of biological words
Use time lapse video to allow students to explain the process of mitosis


	Students may wish to read more about the topic of cells in Biological Science Review published by Philip Allan

Past papers from 2801 would still be relevant to test students’ knowledge and understanding

These can be produced using www.puzzlemaker.com



	GCE Biology: H021. F211 Cells, Exchange and Transport

	Suggested 

teaching time
	9 Hours
	Topic
	Module 1     Cells           1.1.2.    Cell membranes

	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note
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Describe the fluid mosaic model of a membrane structure and describe the roles of the components of the membrane. 
	Explain the components of the fluid mosaic model of a membrane. Outline the functions of each of these components
Students brainstorm the role of membranes in cells on post-it notes. Collaborate ideas on board. Link the roles of membranes to structures found in the membranes
	Diagram of fluid mosaic model of a membrane

Post-it notes
	

	Methods of transport across a membrane
	Students should state that plasma (cell surface) membranes are partially permeable barriers
Explain the concept of passive transport and active transport
Group the students giving each a type of transport to research and produce resources and a presentation for the rest of the class
Summarise the findings of the students 
	Differentiation:

Summary sheets could be supplied to guide students or they could use the website below www.bbc.co.uk/education/asguru/biology
Demonstrate the diffusion of gas         within a room and diffusion of 
pigment in liquid
Prepare summary sheets on what is meant by passive transport (diffusion and facilitated diffusion including the role of membrane proteins), active transport, endocytosis and exocytosis 

	

	Investigating the methods of transport across a membrane
	Students investigate the water potential of plant tissue. Examination of onion cells under a microscope in a range of salt solutions
	Onion tissue

Microscopes

Range of salt solutions of different concentrations

Student can use suitable texts available at the centre to help them with the task Biology 1, Chapter 4,  by Cambridge University Press, endorsed by OCR
	

	
	Students investigate the water potential of plant tissue. Analysis of mass of potato tuber in a range of salt solutions
	Potato tuber

Scales

Range of salt solutions of different concentrations
	

	
	Students investigate the effects of temperature on the cell membrane. Analysis of pigment leakage from beetroot cells at a range of temperatures
	Beetroot

Colorimeter or colour charts

Water baths/heating equipment
	

	
	Students investigate the effects of ethanol on the cell membrane. Analysis of pigment leakage from beetroot cells at a range of ethanol concentrations
	Beetroot

Colorimeter

Range of ethanol concentrations
	

	
	Teacher demonstration of bulk transport by Paramecium of yeast cells


	Paramecium
Yeast coloured with indicator

Microscopes
	

	Consolidation
	Offer students guidance on what revision materials exist in your establishment. Encourage them to independently read around the subject. Identify possible texts for them
	
	

	
	Students could produce a set of keywords for this topic

	This can be combined with ‘key’-word searches to help students improve their spelling of biological words
	Students could compile their own word searches. These can be produced using www.puzzlemaker.com

	
	Students to write on the factors affecting membranes in cells. The students can then self mark/ peer mark before teacher assessment
	Prepared worksheet to allow self marking
	Past papers from 2801 would still be relevant to test students’ knowledge and understanding


	GCE Biology: H021. F211 Cells, Exchange and Transport

	Suggested 

teaching time
	10 Hours
	Topic
	Module 2     Exchange and transport        1.2.1      Exchange surfaces and 
                                                                                 breathing

	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	Explain in terms of size and activity why multicellular organisms need specialised exchange surfaces and single-celled organisms do not need these surfaces
	Allow students to brainstorm the importance of surface area. Pose the question how is surface area affected by volume?

Explanation and demonstration of why multi-cellular organisms need transport systems and unicellular do not
	Two agar gel blocks one large, one small placed in dye; to be cut in half
	

	Describe the features of the mammalian lung that adapt it for efficient gas exchange, including the need for a diffusion gradient.
	Discuss what is required for an efficient exchange surface 

Describe and explain the features of the mammalian lung that make it an efficient gas exchange surface
	Diagrams of the lungs on Power Point or OHT to show the main structures of the lungs and the exchange surfaces


	

	Structure and function of the tissues and structures forming mammalian gas exchange system
	Students label diagrams of lungs using prior knowledge
Introduce new terms and emphasise the relative size of the components
	Diagrams of the lungs on Power Point or OHT to show the main structures of the lungs and the exchange surfaces


	

	
	As a class describe the structural components of the lungs
A lung dissection could be used to reinforce key points
	Lungs
	The lungs will need to ordered from the butchers/abattoir well in advance

	
	Using posters allow students to annotate diagrams of the trachea, bronchi, bronchioles and alveoli, to highlight the functions of each of the tissues listed in the specification outcomes (d)

With the aid of photographs and diagrams emphasise the relative distribution of each of the tissues in the mammalian gas exchange system
	Diagram of the lungs and trachea

Coloured paper

Stationary

Summary grid to allow comparison of tissues in the lungs
	

	Taking and analysing the volume of the lungs using a spirometer
	Students should brainstorm what lung measurements are significant using post it notes. Explain the meaning of the terms

Collaborate ideas
	Post-it notes
	

	
	Using a spirometer measure the tidal volume, vital capacity, breathing rate and oxygen uptake. This could be done with two student volunteers to make comparisons 
	Spirometer
	Comparisons could be made between male : female, smoker : non-smoker, athlete : non-athlete or between students of different heights. Choice should depend on the individuals in the group 

	
	Analysis and interpretation of spirometer trace from the two volunteers or two ready prepared traces
	Spirometer trace projected onto a white board
	

	
	Explanation of the spirometer trace can then be used to explain how the lungs are producing the trace. Reference should be made to the function of the rib cage, intercostal muscles and diaphragm


	
	

	Consolidation
	Offer students guidance on what revision materials exist. Encourage them to independently read around the subject. Identify possible texts for them.
	
	

	
	Produce a set of keywords for this topic
	This can be combined with ‘key’-word searches to help students improve their spelling of biological words


	Students could compile their own word searches. These can be produced using www.puzzlemaker.com


	
	Explore previous exam questions on this topic
	Past exam questions from 2802 and 2803/01
	


	GCE Biology: H021. F211 Cells, Exchange and Transport

	Suggested 

teaching time
	16 Hours
	Topic
	Module 2     Exchange and transport         1.2.2      Transport in animals

	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	Explain the need for transport systems in animals in terms of size, level of activity and surface area : volume ratios
	Students could complete a short research project ‘Why do mammals need such an advance transport systems?’ Discuss
	Differentiation:

Summary sheets could be supplied to guide students

	Draws on knowledge from 1.2.1

	
	Compare the transport systems of various multi-cellular organisms. Stress open, closed, single and double circulatory systems
	Prepare worksheets with a summary grid that the students can use to compare insects/ fish/ mammals
	

	Describe the structure of the mammalian heart
	Using internal and external diagrams label the structure of the heart and relate structures to functions  
	A worksheet of a diagram of the heart
	

	
	Heart dissection showing the structures of the heart and allowing comparisons between the inside and outside of the heart, the atria and ventricles, the walls of the left and right side of the heart
	Dissection kit

Lamb/pig heart

For help with dissection of the heart visit the website www.heartlab.robarts.ca/dissect/dissection.html
	

	Describe the cardiac cycle with reference to the action of the valves in the heart
	Description of the cardiac cycle using animations. A role play could be used with students acting as red blood cells moving through regions of the classroom defined as the heart, lungs and rest of the body
	Whiteboard based heart animation visit the website www.anatimation.com/cardiac.htm
	

	
	Students could produce a flow diagram or descriptive piece to explain what structures they would pass through if they were a red blood                        cell moving around the body

	
	

	Initiation and coordination of an impulse through the heart. 
	Describe with the help of diagrams and/or animations the movement of an impulse through the heart
After discussion, the students should be able to link the passage of an impulse through the heart to an electrocardiogram trace with reference to normal and abnormal heart activity
	Whiteboard based heart animations

Use the following website to help explain normal transmission of an impulse through the heart

www.heartpoint.com/arrhythmias%20-%20introduction.html 

The following website shows an image of a normal electrocardiogram trace 
	

	Describe the structures and functions of blood vessels
	Allow students to examine arteries and veins using a light microscope and identify differences between them
Explain the different tissues that make up arteries, veins and capillaries and relate them to their function
	Prepared slides of artery and vein

microscope 
	

	
	Using photographs of arteries, veins and capillaries relate them to diagrams of the vessels
	Photographs and diagrams of arteries veins and capillaries.

Photographs can be found at www.google.com/images

	

	Describe the carriage of oxygen and carbon dioxide, with particular reference to the role of haemoglobin
	Describe the structure of haemoglobin and relate it to its oxygen carrying capacity
Explain the significance of the dissociation curve in adults. Allow students to role play the uptake/release of oxygen at red blood cells in various parts of the body
	A worksheet of a diagram of the dissociation curve
	Putting haemoglobin in context: Describe the role of erythrocytes in carrying oxygen Using light microscopes allow the students to examine and draw erythrocytes, highlighting the major differences between them and other animal cells
Draws on knowledge from 1.1.1


	
	As a group discuss the importance of the different affinity fetal haemoglobin has for oxygen
	Use similar worksheet as previous
	

	Describe the carriage of oxygen and carbon dioxide, with particular reference to the role of haemoglobin
	Describe the structure of haemoglobin and relate it to its oxygen carrying capacity
Explain the significance of the dissociation curve in adults. Allow students to role play the uptake/release of oxygen at red blood cells in various parts of the body
	A worksheet of a diagram of the dissociation curve
	www.diatronic.co.uk/nds/webpub/dissociation_curve.htm 



	
	As a group discuss the importance of the different affinity foetal ’fetal’ in specification haemoglobin has for oxygen
	Use similar worksheet as previous
	

	
	With reference to the composition of blood and the structure of haemoglobin, relate it to the carbon dioxide carrying capacity. The class could be split into three groups each taking one of the three methods of carbon dioxide transport to peer teach a different group

	
	

	
	Summarise the three methods of transport by asking students to explain a method they did not research
Could run a hot seat activity. Questioning students on one of the methods they did not research
	
	

	
	Explain the effect carbon dioxide has on the dissociation curve and discuss its importance
	A worksheet of a diagram of the dissociation curve and the Bohr effect 
	

	Formation of tissue fluid
	As a class discuss the transport of nutrients and gases from blood to respiring cells highlighting the differences between blood, tissue fluid and lymph
	Prepare a summary grid to compare blood, tissue fluid and lymph
	

	Consolidation
	Offer students guidance on what revision materials exist in your establishment. Encourage them to independently read around the subject. Identify possible texts for them
	
	

	
	Students could produce a set of keywords for this topic
	This can be combined with ‘key’-word searches to help students improve their spelling of biological words
	Students could compile their own word searches. These can be produced using www.puzzlemaker.com


	
	Students to produce a mini presentation on the heart/ blood vessels/ oxygen or carbon dioxide transport 
	
	


	GCE Biology: H021. F211 Cells, Exchange and Transport

	Suggested 

teaching time
	10 Hours
	Topic
	Module 2     Exchange and transport          1.2.3      Transport in plants

	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	Explain the need for transport systems in plants in terms of size and surface area : volume ratios.

No activity linked to this statement.
	Allow the students to discuss the need that plants have for a transport system

	Light microscopes

Prepared stem and root slide  leaf
	Draws on knowledge from 1.1.2 and 1.2.1

	Describe the structure and function of the xylem and phloem and their distribution in roots, stems and leaves of dicotyledonous plants
	Using light microscopes allow the students to draw a tissue plan of a root and stem and leaves of a dicotyledonous plant. Placing emphasise on the xylem and phloem
Using photographs and diagrams explain the components of the xylem and phloem. Relate the structure to what they transport. Students should label and annotate diagrams. Students could look at prepared slides of the xylem and phloem under a light microscope
	Diagram of xylem and phloem

Light microscope

Prepared stem, leaf and root slide

Prepared slides of xylem and phloem

Photographs of xylem and phloem
	

	Define the term transpiration rate and investigate the factors that affect it.
	Using a bare stem with a flower head such as carnations or Impatiens (busy lizzie) explain the process of transpiration
	Flower with stem placed in food colouring

(note the stem can be split; place one half in the dye and the other in water)

Summary of transpiration and water uptake can be found at the website

www.phschool.com/science/biology_place/labbench/lab9/intro.html
	

	
	Students should investigate the environmental factors that affect the rate of transpiration. They should explain why transpiration is a consequence of gas exchange
	Potometer
	

	
	Independent research opportunity to set as a library session: Students research how xerophytes are adapted to reduce water loss
	Differentiation:

Summary sheets  could be supplied to guide students


	Plan the session with library in advance

	
	Using a light microscope compare the density of stomata on top and underneath a leaf from a broad leaf plant and then compare both to a xerophyte
	Light microscope

Nail varnish

Xerophyte 

Broad leaf plant
	

	Explain the movement of water between plant cells and their environment, in terms of water potential
	Using diagrams describe the process by which water is taken into the roots
Emphasis put on the pathway taken throughout the plant and the mechanism by which the water moves
The students could use role play to help to show how they as water molecules behave as they move from the soil into the roots, through the stem and out of the leaves
	Diagram of symplast and apoplast pathway
	Draws on knowledge from 1.1.2

	Explain translocation as an energy requiring process transporting assimilates between sources and sinks.
	Using knowledge gained about the phloem, explain the process of translocation and link it to movement of water in the xylem
	Power Point or OHT to show the movement of water up a plant and assimilates down
	

	
	Evidence for and against the mechanism of translocation involving active loading at the source and removal at the sink. Split the students into two groups to research and then debate the arguments for and against translocation
	Differentiation:

Summary sheets  could be 
supplied to guide students
	

	Consolidation
	Offer students guidance on what revision materials exist in your establishment.. Encourage them to independently read around the subject. Identify possible texts for them
	
	

	
	Students could produce a set of keywords for this topic
	This can be combined with ‘key’-word searches to help students improve their spelling of biological words
	Students could compile their own word searches. These can be produced using www.puzzlemaker.com


	
	Explore previous exam questions on this topic
	Past exam questions from 2803/01
	


Sample GCE Lesson Plan: H021 Biology 

F211: Cell Division 

Drawing of cells under a Light Microscope

OCR recognises that the teaching of this qualification will vary greatly from school to school and from teacher to teacher. With that in mind, this lesson plan is offered as a possible approach but will be subject to modifications by the individual teacher.

Lesson length is assumed to be one hour.
Learning Objectives for the lesson   
	Objective 1
	Students to Identify different prokaryote / eukaryote (1.1.1 (j)) and plant / animal (1.1.1 (k) cells on photographs as seen under a Light Microscope.

	Objective 2
	Students to be able to draw suitable diagrams of cells and tissues using a Light Microscope.  (1.1.3 (i))

	Objective 3
	Students calculate the linear magnification of an image as would be seen under a Light Microscope.


Recap of previous experience and prior knowledge

· Quick test - building on the work covered in previous lessons; using prepared photographs of cells see objective 1 above, ask students to organise them into groups explaining why they are in that group. Review what organelles are found in different cells and what their function is.
Content

	Time
	Content

	5 minutes
	Quick test warm up activity to assess prior knowledge.

	5 minutes
	Using a photograph of a cell (onion cell) on a handout ask the students to draw a diagram of the cell initially giving no instruction as to what is required.

	10 minutes
	Ask the students to hold up their diagrams and positively reinforce those that have appropriately drawn the cell. 

Using the students diagram of an onion demonstrate and explain what they should have drawn pulling in examples of good technique from the class. The focus should be on a diagram with smooth, continuous lines, no shading, of appropriate size and with labels if applicable.

	5 minutes
	Repeat the process using a photograph of tissues (artery and vein) allowing the students to apply what they have just been taught.


	5 minutes
	Again ask the students to hold up their diagrams of the artery and vein and positively reinforce those that have appropriately drawn the tissues.
Using the students diagram of the artery and vein demonstrate and explain what they should have drawn pulling in examples of good technique from the class. Reinforce the key points of drawing plan diagrams.

	
	

	20 minutes
	Allow the students to draw diagrams of prepared slides of cells and tissues using a light microscope. Students may require instruction on how to focus a light microscope depending on level of past experience. 

This aspect can be extended in the current lesson or future lesson to include the staining and preparation of their own slides. After the students are comfortable with using a microscope and drawing using one they should use prepared diagrams to calculate the linear size.


Consolidation

	Time
	Content

	5 minutes
	Using badly drawn diagrams ask the students to analyse them and explain how they could have been improved. 

	5 minutes
	Give the students diagrams drawn using a light microscope and ask them to calculate the size of the actual size of the image using a PAM triangle.  


Sample GCE Lesson Plan: H021 Biology 

F211: Cell Division 
Stem cell research: cure or curse?

OCR recognises that the teaching of this qualification will vary greatly from school to school and from teacher to teacher. With that in mind, this lesson plan is offered as a possible approach but will be subject to modifications by the individual teacher.

Lesson length is assumed to be one hour.
Learning Objectives for the lesson

	Objective 1
	Students to understand the concept of stem cells.

	Objective 2
	Students to be able to describe the uses of stem cell research.

	Objective 3
	Students to evaluate the pro’s and con’s for stem cell research.


Recap of previous experience and prior knowledge

· Briefly recap with a quick fire question and answer session the work covered on cell division. Pose the question ‘After fertilisation where do all the different types of cells/tissues come from?’

Content

	Time
	Content

	5 minutes
	Quick test warm up activity to assess prior knowledge. This could be pre-prepared using power-point on automatic slide transition / series of OHP transparencies / sequence of cards giving the students a set period of time to read and answer between each question.

	5 minutes
	Students are asked to brainstorm as many ideas as they can about what they understand about stem cells and the research that has gone into them.

	25 minutes
	The students are split into two groups, one to act for and the other against the research using stem cells. The students could use newspaper articles or the internet to research and develop points for their argument. Differentiation sheets could be used for individuals or the whole class dependant on ability.
Stem cells:

· Are they useful?

· Is the work safe?

· Is it morally right?

· What implications could stem cell research have for patients? Families?

· Is it cost effective? Who pays for it?

· What effect will it have on society?

	15 minutes
	The class could simply debate the issue or the issue could be dramatised so the ‘speakers’ could provide evidence for their arguments calling on colleagues to emphasise key points. Use a few students to role play and be ‘witnesses’ to show how this could benefit their lives or family and others who could state how its use would have adversely affected them or their family.


Consolidation

	Time
	Content

	5 minutes
	As ‘lead speaker’ you can summarise the findings of the students. Asking the students to move to one end of room if they think that stem cell research is the future of medicine, the other end of the room if they feel it will have a greater negative effect on society than a positive one, in the middle if they are still unsure.

	5 minutes
	The summary could include quick questions either prepared on power-point slides or using the information gathered in the lesson.


Sample GCE Lesson Plan: H021 Biology
F211: Transport in plants

The Process of Transpiration

OCR recognises that the teaching of this qualification will vary greatly from school to school and from teacher to teacher. With that in mind, this lesson plan is offered as a possible approach but will be subject to modifications by the individual teacher.

Lesson length is assumed to be one hour. 

Learning Objectives for the lesson    
	Objective 1
	Students to understand the process of Transpiration.

	Objective 2
	Students to be able to define the term Transpiration.

	Objective 3
	Students to explain why Transpiration is an inevitable consequence of gas exchange through stomata

	Objective 4
	Students to describe the factors that affect the rate of Transpiration.


Recap of previous experience and prior knowledge

· Set a quick test. Students to provide answers to questions to explain the components of the xylem and phloem. Photographs and diagrams can be used as a memory aid to allow the students to relate the structure to what they transport.
Content

	Time
	Content

	5 minutes
	Quick test warm up activity to assess prior knowledge.

	10 minutes
	Question the students on how they believe water moves through a tree. Students could write suggestions on post-it notes, mini-white boards or communicate ideas verbally. 

	10 minutes
	If space permits set out the room using rope or desks defining different areas as roots, stem and leaves.  Using role play, get the students to act as water molecules to help explain how the process of transpiration works. The students hold hands to show hydrogen bonding and the evaporation of one molecule from the stoma pulls the other water molecules up behind it.


	Time
	Content

	15 minutes
	Using simplified diagrams of a tree ask the students to explain the movement of water as a three part process. 

i) into the roots

ii) up the stem 

iii) through and out of the leaves. 

A fresh carnation, with leaves, with the stem split that has one half split is placed in a beaker of water with the other in a beaker of food colouring is a good visual aid. This should be prepared at least 3-4 hours in advance. 


Consolidation

	Time
	Content

	5 minutes
	Using the students’ knowledge of transpiration ask them to discuss why water loss through stomata by transpiration is inevitable.  

	5 minutes
	Ask the students to brainstorm what factors they think will affect the rate of Transpiration OR another consolidation activity is for students to provide their own explanations as to how water moves into, through and out of a plant.


Sample GCE Lesson Plan: H021 Biology 

F211: Investigating Water Potential 

Investigating water potential

OCR recognises that the teaching of this qualification will vary greatly from school to school and from teacher to teacher. With that in mind, this lesson plan is offered as a possible approach but will be subject to modifications by the individual teacher.

Lesson length is assumed to be one hour.
Learning Objectives for the lesson    
	Objective 1
	Students to explain what is meant by osmosis in terms of water potential

	Objective 2
	Students to Investigate the effect of different saline solutions on the mass of potato tuber.

	Objective 3
	Students to Understand the effects of solutions of various water potentials can have on animal and plant cells


Recap of previous experience and prior knowledge

· Set a quick test. Students to provide answers to questions to explain the differences between animal and plant cells. Photographs and diagrams can be used as a memory aid to allow the students to relate the structures in animal and plant cells to their function.
Content

	Time
	Content

	5 minutes
	Quick test warm up activity to assess prior knowledge.

	5 minutes
	Demonstrate diffusion in water using potassium permanganate crystals in a beaker of water. Emphasis should be placed on the random movement of water.

	10 minutes
	Students should step up apparatus for investigation into the effect of saline solutions of different concentrations on the fix size of potato tuber. 
Students should set up 11 test tubes with saline solutions ranging from 0-1 mol sodium chloride solution. Cut eleven, 1 cm pieces of tuber using a cork borer and scalpel and then record their mass. Place one of each of the tubers into a test tube and start a stop clock


	20 minutes
	Students should record the mass at 5 minute intervals and calculate the change in mass. This should continue until all the tubers remain at a constant mass. 

	10 minutes
	Students should draw a graph of their results to show the water potential of the potato.

	5 minutes
	Students should use their knowledge of osmosis to explain their results.


Consolidation

	Time
	Content

	5 minutes
	Summarise the lesson by including quick questions either prepared on power-point slides or large flash cards. Questions should show the water potential of cells with saline solution surrounding them. Ask the students would they expect the cell to increase or decrease in mass.


Other forms of Support

In order to help you implement the new Biology specification effectively, OCR offers a comprehensive package of support. This includes:

OCR Training
Get Ready…introducing the new specifications
A series of FREE half-day training events are being run during Autumn 2007, to give you an overview of the new specifications.

Get Started…towards successful delivery of the new specifications

These full-day events will run from Spring 2008 and will look at the new specifications in more depth, with emphasis on first delivery.

Visit www.ocr.org.uk for more details.

Mill Wharf Training

Additional events are also available through our partner, Mill Wharf Training. It offers a range of courses on innovative teaching practice and whole-school issues - www.mill-wharf-training.co.uk. 

e-Communities
Over 70 e-Communities offer you a fast, dynamic communication channel to make contact with other subject specialists. Our online mailing list covers a wide range of subjects and enables you to share knowledge and views via email.

Visit https://community.ocr.org.uk, choose your community and join the discussion!

Interchange

OCR Interchange has been developed to help you to carry out day to day administration functions online, quickly and easily. The site allows you to register and enter candidates online. In addition, you can gain immediate a free access to candidate information at you convenience. Sign up at https://interchange.ocr.org.uk
Published Resources

OCR offers centres a wealth of quality published support with a fantastic choice of ‘Official Publisher Partner’ and ‘Approved Publication’ resources, all endorsed by OCR for use with OCR specifications.

Publisher partners

OCR works in close collaboration with three Publisher Partners; Hodder, Heinemann and Oxford University Press (OUP) to ensure centres have access to:

· Better published support, available when you need it, tailored to OCR specifications 

· Quality resources produced in consultation with OCR subject teams, which are linked to OCR’s teacher support materials

· More resources for specifications with lower candidate entries

· Materials that are subject to a thorough quality assurance process to achieve endorsement

The publisher partnerships are non-exclusive with the GCE Sciences being the only exception.  Heinemann is the exclusive publisher partner for OCR GCE Sciences.
Heinemann is producing resources for OCR GCE Biology for first teaching in September 2008 [publication – Spring 2008]

Kennedy, P. & Sochacki, F. AS Biology Student Book and Exam Café CD-ROM. (2008)       ISBN: 9780435691806
Sochacki, F. & Duncan, R. & Wakefield-Warren, J. AS Biology Exam Café CD-ROM. (included with Student Book)

Wakefield-Warren, J. & Sochacki, F. & Winterbottom, M. AS Biology Teacher File and CD-ROM. (2008) ISBN: 9780435691776

Fosberry, R. & Stevens, I. Revise AS Biology for OCR. (2008) ISBN: 9780435583705
Endorsement

OCR endorses a range of publisher materials to provide quality support for centres delivering its qualifications. You can be confident that materials branded with OCR’s “Official Publishing Partner” or “Approved publication” logos have undergone a thorough quality assurance process to achieve endorsement. All responsibility for the content of the publisher’s materials rests with the publisher.

These endorsements do not mean that the materials are the only suitable resources available or necessary to achieve an OCR qualification. Any resource lists which are produced by OCR shall include a range of appropriate texts.




































= ICT Opportunity 


This icon is used to illustrate when an activity could be taught using ICT facilities.





= Stretch & Challenge Activity 


This icon is added at the end of text when there is an explicit opportunity to offer


Stretch and Challenge.





= Innovative Teaching Idea


This icon is used to highlight exceptionally innovative ideas.
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