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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 Science. 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 Science. 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.
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
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	GCE Science: H178: G642: Science and Human Activity

	Suggested teaching time
	18 hours
	Topic
	Module 1:
Weather, climate and climate change:

· The nature of the atmosphere

· The unique properties of water

· Climate change

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

	2.1.1  Nature of the Atmosphere:

· Kinetic ideas about gases

· Boyle’s and Charles’ Laws
	· Review kinetic ideas and links to pressure. 

· Practical work on Charles’ and Boyles Law

· Be able to calculate pressure, recall units N m-2 
	· http://www.grc.nasa.gov/WWW/K-12/airplane/Animation/frglab2.html [Gas law animation]


	OCR AS Science, David Goodfellow, Heinemann (Summer 2008)



	· Structure of the atmosphere

· Energy and work on expansion and contraction.

· Air circulation, ITZC, hurricane formation

· Air movements and Coriolis effect
	· Student research activity using text books / internet material.  Complete a diagram of the atmosphere and recall the basic structure to include troposphere, stratosphere and tropopause.

· Discuss – model with a large syringe – the work done on expansion and contraction.  Let a large balloon down to feel cooling effect on expansion.

· Remind students about convection – could demonstrate dye in coloured water, or classic chimney effect.

· Lead into large scale air movements driven by warmer air becoming less dense by expansion.  Effect of earth’s rotation causes change of direction – the Coriolis effect.
	· http://teachertech.rice.edu/Participants/louviere/atmos.html
· http://www.metoffice.gov.uk/education/secondary/teachers/atmosphere.html
· http://ww2010.atmos.uiuc.edu/(Gh)/guides/mtr/home.rxml [ a general introduction to weather ]

· http://www.baesi.org/TRG/coriolis/movies.htm

	

	2.1.2  Unique properties of water:

· Shape and structure of water molecules, shapes of other molecules

· Liquid water and ice

· Specific heat capacity

· Anomalous properties of water

· Water circulation in Oceans.
	· Describe a covalent bond as a shared pair of electrons between two atoms.  The electron clouds hold the atoms together despite the nuclear repulsion.

· Make balloon models, or use images, to show simple molecules with up to 4 pairs of electrons.

· Explain that some covalent bonds can be polar – demonstrate liquids from burettes being deflected by a charged rod.  Use electronegativity values to predict bond polarity.

· Use models to show the random structure of liquid water but the organised and expanded structure in solid water, introducing the term hydrogen bonding.

· Use hydrogen bonding top explain the anomalous properties of water [boiling point, specific heat capacity, enthalpy of vaporisation, density change on freezing.]

· Measure the specific heat of water by experiment – compare with book values for other liquids and solids.
	· http://www.chemsoc.org/exemplarchem/entries/2003/durham_shah/ [shapes of molecules]

· http://www.atmosphere.mpg.de/enid/07d468131e2e5178ba9ac04e1914524b,0/Service/Home_142.html [a range of materials in English on ocean, atmosphere, climate, includes a teacher guide]

· http://aquarius.nasa.gov/seawater_mix_sink.php [includes practical activities - worth exploring] 

· http://www.pmel.noaa.gov/tao/elnino/nino-home.html [portal to a number of El Nino sites]

· http://oceancurrents.rsmas.miami.edu/index.html [ covers a large n umber of ocean currents, although still under construction]


	· This web site is quite simple but many available are too complex for this unit.

	2.1.3  Climate change:

· Evaluate evidence

· Modelling comparison

· [image: image3.jpg]


Responses to climate change
	· The Leeds and MetOffice websites are a good start point with a range of activities. Michigan 

· Global change from the University of Michigan as some data from ice cores.  This is perhaps better for teachers, although good students could rise to the challenge.

· Research and report task by students – could divide up themes and ask them to prepare presentations and handouts for the class.

· Responses to the idea of climate change have been many and varied and this is an opportunity for students to look at some of the arguments for and against the ideas.
	· http://www.metoffice.gov.uk/education/higher/climate_change.html 

· http://www.env.leeds.ac.uk/envi2150/oldnotes/ [excellent set of modules, well worth a look]]

· http://www.globalchange.umich.edu/globalchange1/current/lectures/samson/climate_patterns/index.html  [teacher resource - challenging for students]

· 

 HYPERLINK "http://www.globalchange.umich.edu/globalchange1/current/labs/index.html" 

http://www.globalchange.umich.edu/globalchange1/current/labs/index.html
 [links to various practicals, including Vostok – an ice core data analysis unit]

· http://news.bbc.co.uk/2/hi/science/nature/4467420.stm
· http://www.globalchange.umich.edu/globalchange1/current/labs/Lab9/Vostok.htm
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	GCE Science: H178: G642 Science and Human Activity

	Suggested teaching time
	18 hours 
	Topic 
	Module 2: 
Chemical processes in the atmosphere: 

· acids and acid rain

· the effect of CFC s on ozone

· the greenhouse effect

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

	2.2.1  Acids and acid rain

· Balanced chemical equations

· Oxidation and Reduction in terms of electron movement


	· Review oxidation, and reduction.

· Write word and chemical equations.

· Chemical equations will need to be used and reinforced throughout this section.


	Could do as demonstrations or a circus of experiments.

· Oxidation as addition of oxygen, e.g. burn Mg in air.

· Reduction of CuO by Fe metal.  Discuss electron changes.
· Reduction of CuO using methane gas as a supply of hydrogen –use [H] as formula.
	SATIS 16-19, #95: Acidification – getting the message across.



	· Sulfur and Nitrogen oxides and their effects 

· Effects of acid rain on the environment


	· Formation of N and S oxides

· Spider chart of causes and effects.

· Toxic metal ions – discussion and research task
	· Demonstration: Burn coal and pass fumes separately through limewater, indicator solution, over sodium dichromate(VI) paper.

· Practical: effect of acids on limestone, marble, chalk, sandstone, granite to show differing effects.

· Possible practical involving ion exchange resins and coloured ions to show displacement of ions under different conditions.
	· Research on acid rain in lakes and effect on aquatic life.

· http://www.airquality.co.uk/archive/index.php


	· Strategies to reduce acid deposition damage


	
	
	http://www.meineke.com/services/catalytic.asp
http://www.corporate.basf.com/en/stories/wipo/katalysator/?id=V00-.Gm7nBNZkbcp34V [animation]

http://www.bbc.co.uk/schools/gcsebitesize/science/21c/air/airpollutionrev4.shtml
http://www.ace.mmu.ac.uk/eae/Acid_Rain/acid_rain.html


	· Acids as hydrogen ion donors

· Strong and weak acids

· Compare acidity by titration
	· Strong and weak acids in terms of hydrogen ion availability.

· Practical work to test a range of acid strengths

· Titration practical to compare acid [or base] content.
	· Weak acids: citric acid, tartaric acid, ethanoic acid. Strong: hydrochloric, sulfuric, and nitric.  Test with pH paper or pH probe.
	· Use models, e.g. plasticene, to make about 10 acid molecules, then show amount of dissociation




	GCE Science: H178: G642: Science and Human Activity

	Suggested teaching time
	20 hours
	Topic
	Module 3: Proteins and Genetic Engineering: 

· the biological roles of proteins

· DNA and genetic modification 

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

	2.3.1 Biological roles of proteins:

· Protein structure (primary, secondary, tertiary)
	· Use models to create protein structures.
	· Standard Biology text books have material


	· Chime Plugin for IE6 and below, can use in Mozilla and best of all Netscape (version 7.2 or lower).

· JMol is becoming the current standard for displaying molecular images, which requires Java to be enabled .

· A really excellent web site is: http://www.umass.edu/microbio/chime/ [this is now being converted to JMol, ]

· http://www.biologymad.com/ [check out the additional resources link]



	· Protein linkages (peptide link, hydrogen bonding, ionic interactions, S-S links

· Ribbon and space filled models of proteins


	· Describe the various linkages which hold proteins in their shape, include peptide link, hydrogen bonding, ionic interactions, sulfur-sulfur links

· Use internet images for ribbon and space-filled models.
	· Model kits
	

	2.3.1 Biological roles of proteins:

· Enzymes as catalysts

· Lock and key model

· Active site

· Specificity

· Factors affecting enzyme action (pH, temperature, enzyme concentration, substrate concentration, inhibition)

· Role of enzymes in cell metabolic processes (one example each of protein synthesis, respiration and photosynthesis)
	· Review and research the factors which affect enzyme activity

· Make small models to show lock and key theory

· Practical work to show enzymes under a range of conditions (pH, concentration, substrate)

· Research enzyme usage.
	· http://www.biology-resources.com/biology-experiments2.html#Enzymes 
	

	2.3.2  DNA and genetic modification:

· DNA structure outline

· DNA replication

· Role of DNA in protein synthesis

· Outline use of genetic engineering in new crop development
	· Extract DNA from plant material, or from saliva

· Demonstrate (models) how DNA replicates.

· Could use cardboard or paper shapes to represent nucleotides, phosphate or sugar units, chemical structures are NOT required.

· Research and debate on issues related to genetic modification of foods.
	· http://www.genome.gov/DNADay/DNA_Programming_Kit_Manual.pdf 

· http://207.207.4.198/pub/flash/24/menu.swf DNA animation

· http://www.ncbe.reading.ac.uk/ncbe/PROTOCOLS/DNA/PDF/DNA03.pdf [card model template]

· http://www.ncc.gmu.edu/dna/index.htm [extended online tutorial and resource material]

· http://www.abpischools.org.uk/resources/poster-series/geneng/index.asp [genetic engineering tutorial]

· http://www.srtp.org.uk/geneng0.shtml [ethics of GM]

· http://www.bionetonline.org/English/Content/ff_intro.htm [GM foods, ethics]
	· DNA kits are readily available from http://www.ncbe.reading.ac.uk/NCBE/MATERIALS/DNA/plantmodule.html





	GCE Science H178: G642: Science and Human Activity

	Suggested teaching time
	20 hours
	Topic
	Module 4: Options for energy generation:

· Energy generation
· Electrical energy

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

	2.4.1  Energy generation:

· Energy in terms of bond breaking and making

· Energy measure by experiment

· Environmental effects of fuels.

· Atomic structure model

· Describe properties and identities of (, (, ( emissions

· Radioactive hazards (radiation and contamination)

· Radioactive decay (half-life, ionising radiation)

· Nuclear equations

· Sources of radiation

· Nuclear fusion and fission

· Atomic structure models (Thompson, Rutherford)

· Future energy generation strategies (fossil fuels, nuclear fission, fusion, alternative sources)
	· Teacher to use bond energies to describe burning of methane in oxygen  

· Measure energy from a solid fuel [candle] by collecting heat in a copper can.  Good opportunity to discuss evaluation in this experiment  

· SATIS 16-19: #95 Acidification, getting the message across [ if not already used in Acid Rain section above.  

· Research models of the atom, including ideas developed by Thomson and Rutherford.

· Review atomic structure and explore the idea of isotopes.

· Teacher demonstration of the properties of (, (, ( radiations.

· Make a booklet to compare the hazards of radioactive contamination.

· Explain the differences between nuclear fusion and fission, including nuclear equations.


	· http://phet.colorado.edu/new/index.php [can be downloaded for offline use, has some excellent simulations including atomic structure, with a lovely simulation of the plum pudding and conventional idea of atomic structure]

· http://www.salterstopics.co.uk/atom.htm [HSW opportunity]

· http://www.hpa.org.uk/radiation/default.htm [radiation protection]

· World of Science – the successor for the early version of SATIS, #36 Radiation-How much do you get?  Could be used as a class discussion task

· http://www.mhhe.com/physsci/chemistry/essentialchemistry/flash/radioa7.swf [radioactive decay simulation]

· Simple nuclear equations will be required.  A Science Data book will give nuclear reactions to use.  May be useful to make atom models for smaller atoms with counters or coloured card to give a visual representation of the nuclear processes.

· SATIS 16-19: #46: Energy from the waves

· SATIS 16-19: #81: Ethanol-fuel of the future

· SATIS 16-19: #21: Energy from the wind, #22: Prospects for Wind energy.

· http://www.docbrown.info/page03/3_54radio.htm 
	· Students do NOT need to do bond enthalpy calculations, but it is probably useful to look through one for the energy IN/OUT balance.

· Spirit burners could also be used, with different alcohols involved



	2.4.2 Electrical Energy:

· Describe electricity supply grid

· Electric and magnetic fields from power lines

· Use of terms; current, voltage, resistance, power and SI units. 

· AC and DC terms

· Calculations using electrical relationships; current, power, resistance, power loss

· Describe features of electrical and magnetic fields

· Describe epidemiological studies evaluating risks
	· Teacher demonstration of step-up /step-down transformer using low voltage equipment and lamps

· Use a plotting compass to explore magnetic fields in a range of cases.

· Calculate electrical values.

· Measure current / voltage in a circuit to calculate resistance of a component [be aware of heating problems]
	· See www.practicalphysics.org for experiments under the electromagnetism section

· World of Science: #30 Why 230volts

· A range of appliance power ratings for calculations on current flow.

· http://www.who.int/peh-emf/about/WhatisEMF/en/index1.html [health issues of EMF]

· http://www.emfs.info/default.asp
· http://www.iop.org/activity/education/Teaching_Resources/ Teaching%20Advanced%20Physics/page_8325.html [radioactivity, electricity, etc]

· http://www.practicalphysics.org/go/Default.html [range of support, cf iop web site]

· http://www.vega.org.uk/ [downloadable interviews, etc]


	




Sample GCE Lesson Plan Science H178 Science and Human Activity G642: Module 2, Chemical Processes in the Atmosphere
Effect of CFCs on Ozone

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
	Describe ozone formation in the atmosphere and its role

	Objective 2
	Describe CFC molecules

	Objective 3
	Describe the role of radicals in  removing ozone, with chemical equations


Recap of previous experience and prior knowledge

· G641[1.1.1]  – chemical bonds vibrate when absorbing energy

· G642 [2.1.1]  - chemical bonds require energy to break

Content

	Time
	Content

	5 minutes
	Recap: covalent chemical bonds are formed from a pair of electrons.  Draw diagrams of simple molecules such as H2, HCl,   Review bond breaking into atoms by input of energy and bond vibration – use springy type model or plasticene to illustrate this.

	15 minutes
	Students make molecular models of typical CFC, HCFH molecules.  Chemical formulae from http://www.docbrown.info/page06/halogenoalkanes1.htm  (or elsewhere), Naming system is NOT required by students.

	15 minutes
	Explain the meaning of the term radical, and describe with equations the role of Cl in reacting with ozone.  Note that the chlorine radical is recycled and is hence a catalyst [homogeneous].  Bond energy values are NOT required by students, but may help to clarify why chlorine is so potent.  http://www.princeton.edu/~chm333/2002/spring/Ozone/chemistry_destruction_nitricoxide.htm has nitrogen monoxide role clearly explained.

	15 minutes
	Use this website, (or others), to review the ozone depleting potential of a range of CFCs and alternatives

http://www.princeton.edu/~chm333/2002/spring/Ozone/alternatives_substitutes.htm



Consolidation

	Time
	Content

	10 minutes
	· Review bond breaking and making, idea of radicals and their role in ozone depletion.

· Request students to research catalysts. 

· OR could use SATIS 16-19 #12, The trouble with CFCs as a preparation for discussion, inc


Sample GCE Lesson Plan Science H178 Science and Human Activity G642: Module 4, Options for Energy Generation 

Atomic model, radioactive decay

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
	Describe an atomic structure model

	Objective 2
	Use and explain the terms atomic number, mass number, isotope

	Objective 3
	Recall the structure of the ( and ( emissions

	Objective 4
	Use nuclear equations to describe radioactive decay


Recap of previous experience and prior knowledge

· From GCSE Science recall basic atomic structure, protons, neutrons, electrons
Content

	Time
	Content

	5 minutes
	Review masses and charges of protons, neutrons and electrons, and recall their position in standard atomic models.  Complete a data table 

	10 minutes
	Using only protons and neutrons make physical models of a range of small atomic nuclei – use coloured counters or paper to represent the particles.  [ useful for weaker candidates,  stronger ones may well be happy with the abstract]  Complete a table of isotopes.  Initially small atoms, but then larger ones can be done by analogy.  Write standard form notation for isotopes.  Stronger students may do this abstractly.

	10 minutes
	Describe the alpha particle as 2 protons and 2 neutrons. Consider the effect of alpha emission on the nucleus.  Depending on ability, students may be happy to jump to the larger elements [atomic mass above 84] which undergo alpha decay OR use smaller atoms to learn the principle by using their models to release alpha particles.  Practise writing chemical equations, including atomic mass and atomic number and atom identity.

	10 minutes
	Repeat for beta emission.  Will need to explain that a neutron effectively converts to a proton and an electron, the electron being ejected.  Consequence on atomic identity and atomic mass.

	20 minutes
	If available the revised 14-16 SATIS, now called World of Science, unit 36 entitled ‘Radiation – how much do you get?’ could be used here to recall the concept of danger from radiation, and the context of the risks involved.


Consolidation

	Time
	Content

	5 minutes
	· Quick quiz on isotopes and decay products – OHP or data projector examples

· Private study: research dangers of radioactivity [radiation damage, contamination of sites]


Other forms of Support

In order to help you implement these new 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
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

Heinemann is the exclusive publisher partner for OCR GCE AS Science.
Heinemann is producing the following resources for OCR GCE Science for first teaching in September 2008.
Goodfellow D. AS Science

ISBN: 978 0 435691 79 0
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.
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