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PLANNING SUPPORT BOOKLET


J250
For first teaching in 2016
This support material booklet is designed to accompany the
OCR GCSE (9–1) specification in Gateway Combined Science A - Physics 












DISCLAIMER
This resource was designed using the most up to date information from the specification at the time it was published. Specifications are updated over time, which means there may be contradictions between the resource and the specification, therefore please use the information on the latest specification at all times. If you do notice a discrepancy please contact us on the following email address: resources.feedback@ocr.org.uk
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This support material is designed to accompany the new OCR GCSE (9-1) specification for first teaching from September 2016 for:
· Combined Science A (Gateway Science – J250)
We recognise that the number of hours available in timetable can vary considerably from school to school, and year to year. As such, these suggested teaching hours have been developed on the basis of the experience of the Science Subject Specialist team in delivering GCSE sciences in school. The hours are what we consider ideal for providing the best opportunity for high quality teaching and engagement of the learners in all aspects of learning science.
While Combined Science is a double award GCSE formed from the three separate science GCSEs, the DfE required subject content is greater than a strict two-thirds of the separate science qualifications, hence the suggested hours here are greater than a strict two-thirds of the separate science hours.
The suggested hours take into account all aspects of teaching, including pre- and post-assessment. As a linear course, we would recommend on-going revision of key concepts throughout the course to support learner’s learning. This can help to minimise the amount of re-teaching necessary at the end of the course, and allow for focused preparation for exams on higher level skills (e.g. making conceptual links between the topics) and exam technique.
Actual teaching hours will also depend on the amount of practical work done within each topic and the emphasis placed on development of practical skills in various areas, as well as use of contexts, case studies and other work to support depth of understanding and application of knowledge and understanding. It will also depend on the level of prior knowledge and understanding that learners bring to the course.
The table follows the order of the topics in the specification. It is not implied that centres teach the specification topics in the order shown. Centres are free to teach the specification in the order that suits them.
Should you wish to speak to a member of the Science Subject Team regarding teaching hours and scheme of work planning, we are available at scienceGCSE@ocr.org.uk or 01223 553998.
Delivery guides
Delivery guides are individual teacher guides available from the qualification pages:
http://www.ocr.org.uk/qualifications/gcse-gateway-science-suite-combined-science-a-j250-from-2016/#resources 
These Delivery guides provide further guidance and suggestions for teaching of individual topics, including links to a range of activities that may be used and guidance on resolving common misconceptions. 
Practical work
Specification Topic CS7 (Practical skills) is not included explicitly in the Planning Guidance table. The expectation is that the practical skills are developed throughout the course and in support of conceptual understanding.
Suggestions where the PAG activities can be included are given in the table below. This is by no means an exhaustive list of potential practical activities that can be used in teaching and learning of Physics.
.



	Topic
	Teaching hours
combined
	Delivery Guides
	PAG opportunities

	Topic 1: Matter

	1.1 The particle model
	3 hours
	Matter – delivery guide
	PAG1: Determine the densities of a variety of objects both solid and liquid

	1.2 Changes of state
	6 hours
	Matter – delivery guide
	PAG5: Determine the specific heat capacity of a metal

	Total for topic 1 = 9 hours

	Topic 2: Forces

	2.1 Motion
	5 hours
	Forces and Motion – delivery guide
	PAG3: Investigate acceleration of a trolley down a ramp

	2.2 Newton’s laws
	11 hours
	Forces and Motion – delivery guide
	

	2.3 Forces in action
	4 hours
	Forces and Motion – delivery guide
	PAG 2: Investigate the effect of forces on springs

	Total for topic 2 = 20 hours

	Topic 3 Electricity and magnetism

	3.1 Static and Charge
	3 hours
	Electricity – delivery guide
	

	3.2 Simple circuits
	7 hours
	Electricity – delivery guide
	PAG6: Investigate the I-V characteristics of circuit elements
PAG7: Investigate the brightness of bulbs in series and parallel

	3.3 Magnets and magnetic fields
	7 hours
	Magnetism – delivery guide
	

	Total for topic 3 = 17 hours

	Topic 4 Waves and radioactivity

	4.1 Wave behaviour
	4 hours
	Waves – delivery guide
	PAG4: Measuring the speed, frequency and wavelength of a wave

	4.2 The electromagnetic spectrum
	5 hours
	Waves – delivery guide
	

	4.3 Radioactivity
	7 hours
	Radioactivity – delivery guide
	

	Total for topic 4 = 16 hours

	Topic 5 Energy

	5.1 Work done
	5 hours
	Energy – delivery guide
	

	5.2 Power and efficiency
	6 hours
	Energy – delivery guide
	

	Total for topic 5 = 11 hours

	Topic 6 Global Challenges

	6.1 Physics on the move
	4 hours
	Global challenges – delivery guide
	

	6.2 Powering Earth
	5 hours
	Global challenges – delivery guide
	

	Total for topic 6 = 9 hours

	Total teaching hours = 82 hours
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Statements shown in bold type will only be tested in the Higher Tier papers. All other statements will be assessed in both Foundation and Higher Tier papers
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Outline Scheme of Work: P5 – Energy
Total suggested teaching time –11 hours

P5.1 Work done (5 hours)
	Links to KS3 Subject content
· Heating and thermal equilibrium 
· Processes that involve energy transfer: changing motion, dropping an object, completing an electrical circuit, stretching a spring, metabolism of food, burning fuels
· Energy as a quantity that can be quantified and calculated; the total energy has the same value before and after a change
· Work done and energy changes on deformation

	Links to Mathematical Skills
· M1a
· M1b
· M1c
· M2a
· M3a
· M3b
· M3c
· M3d
	Links to Practical Activity Groups (PAGs)
· N/A





Overview of P5.1 Work done
	Lesson
	Statements (bold = Higher tier)
	Teaching activities
	Notes

	1
	P5.1a describe for situations where there are energy transfers in a system, that there is no net change to the total energy of a closed system (qualitative only)
	Starter: When a physics teacher knows his stuff! A video of a physics teacher risking his life for science. View full activity in P4.4 How do we describe motion in terms of energy transfers? – Online delivery guide
Main: Energy circus
learners to move around the room looking at different appliances and identifying their energy transformation. 
Plenary: SAMs question J249-04 Question 20  
	Link to delivery guide
http://www.ocr.org.uk/qualifications/gcse-gateway-science-suite-physics-a-j249-from-2016/delivery-guide/topic-gpat007-p7-energy/
Link to SAM

	2
	P5.1b describe all the changes involved in the way energy is stored when a system changes for common situations
	Starter: The ramp: Force, energy, work
A simple interactive applet in which objects can be pushed, pulled or allowed to slide up or down a ramp, with various adjustable parameters.
View full activity in P4.4 How do we describe motion in terms of energy transfers? – Online delivery guide
Main: Practical work done by a force:
https://www.stem.org.uk/elibrary/resource/26336/episode-214-work-done-force
Plenary: Quizzes
A variety of engaging and exciting quizzes to test learners’ knowledge on the topic. There are premade quizzes and learners compare their scores with others.
https://kahoot.it/#/ 
	Link to delivery guide - Energy


	3
	P5.1c describe the changes in energy involved when a system is changed by heating (in terms of temperature change and specific heat capacity), by work done by forces, and by work done when a current flows
	Starter: Bigger red hot nickel ball in hot water
A short (2 minutes) video in which a red-hot ball of nickel is dropped into a container of water.
View full activity in P6.1 How does energy transform matter? – Online delivery guide
Main: A simple interactive app in which heat is added to a virtual substance represented as a set of variously energetic particles, with a kinetic and potential energy indicators and a graph of total energy against time.
View full activity in P6.1 How does energy transform matter? – Online delivery guide
Plenary: SAMs question J249-04 Question 21
	Link to delivery guide - Energy

Link to SAM


	4
	P5.1d make calculations of the energy changes associated with changes in a system, recalling or selecting the relevant equations for mechanical, electrical and thermal processes; thereby express in quantitative form and on a common scale the overall redistribution of energy in the system (M1a, M1c, M3c)
	Starter: Kinetic energy
An animation video, which looks at kinetic energy and potential energy.
https://www.youtube.com/watch?v=ASZv3tIK56k
Main: Energy
There are a number of experiments, which look at energy from power and work done.
https://spark.iop.org/collections/introducing-energy
Introduce the required equations to the pupils; pupils should work through example calculations with the teacher first before being given the opportunity to practice using these. Make sure pupils are comfortable rearranging equations and converting between units.
Plenary: SAM question J249-02 Question 19 
	Link to delivery guide - Energy

Link to SAM


	5
	P5.1e calculate the amounts of energy associated with a moving body, a stretched spring and an object raised above ground level
	Starter: What is potential energy?
A short video containing a slightly deeper exploration of the concept of potential energy.
View full activity in P4.4 How do we describe motion in terms of energy transfers? – Online delivery guide
Main: Work on a spring
There are many animations which allow the learner to take control.
https://phet.colorado.edu/sims/html/hookes-law/latest/hookes-law_en.html
https://lab.concord.org/embeddable.html#interactives/interactions/spring.json
Plenary: Energy transfer
The content of GPE and KE is covered well. There is also a quiz at the end to test the learners.
http://www.gcsescience.com/pen29-gpe-transfer-ke.htm
	Link to delivery guide - Energy




	Additional online learning opportunities
As a response to the Covid-19 outbreak, additional online learning opportunities were identified for each topic in June 2020.

	Lesson
	Statement
	Teaching activities

	1
	P5.1a
	These GCSE Physics online videos describe the stores of energy and can be used as flipped learning. Video 1. Video 2. 

	2
	P5.1b
	Quick Footprints science quiz on changes of state as alternative to kahoot quiz for homework.

	3
	P5.1c
	Good explanation of energy stores and transfers with short quizzes which can be used as flipped learning instead of the main activity (broken link)

	4
	P5.1d
	Worksheet which can be used as homework to practice energy calculations




Outline Scheme of Work: P5 – Energy
Total suggested teaching time –11 hours

P5.2 Power and efficiency (6 hours)
	Links to KS3 Subject content
· Comparing power ratings of appliances in watts (W, kW)
· Comparing amounts of energy transferred (J, kJ, kW hour)
· Domestic fuel bills, fuel use and costs
· Heating and thermal equilibrium: temperature difference between two objects leading to energy transfer from the hotter to the cooler one, through contact (conduction) or radiation; such transfers tending to reduce the temperature difference: use of insulators.

	Links to Mathematical Skills
· M1a
· M1b
· M1d
· M2a
· M3a
· M3b
· M3c
· M3d
	Links to Practical Activity Groups (PAGs)
· N/A





Overview of P7.2 Power and efficiency
	Lesson
	Statements (bold = Higher tier)
	Teaching activities
	Notes

	1
	P5.2a describe, with examples, the process by which energy is dissipated, so that it is stored in less useful ways
P5.2b describe how, in different domestic devices, energy is transferred from batteries or the a.c. from the mains
	Starter: Energy transfers
This video can be a resource for energy transfers.
View full activity in P2.1 How much energy do we use? – Online delivery guide
Show pupils images of a battery and a power station, ask pupils what is similar about them? Try to illicit the knowledge pupils have of energy stores and transfers that they may already have.
Main: Energy transfers
A selection of simple practicals that can be used to show energy transfers.
https://spark.iop.org/collections/examples-energy-going-one-thing-another
Pupil draw energy transfer diagrams for all devices looked at in the lesson.
Plenary: Pupil draw energy transfer diagrams for all devices looked at in the lesson.
	Link to delivery guide - Energy


	2
	P5.2c describe, with examples, the relationship between the power ratings for domestic electrical appliances and how this is linked to the changes in stored energy when they are in use
	Starter: Power and kWh
A video which can help with the introduction of the concepts of power and kWh.
View full activity in P2.1 How much energy do we use? – Online delivery guide
Main: Power
A selection of practicals that can be used to explain power.
https://spark.iop.org/collections/power
Plenary: Power ratings
This worksheet has a large amount of calculations on it which can help learners calculate the power rating of devices.
https://www.tes.com/teaching-resource/electrical-energy-and-power-worksheets-6233193

	Link to delivery guide - Energy


	3
	P5.2d calculate energy efficiency for any energy transfer
	Starter: IR images to show where heat is being lost. Show these to pupils and illicit ideas of how we can reduce this energy dissipation through heat.
Main: Energy, efficiency
A number of practical ideas and content, which covers all aspects of energy and efficiency.
https://spark.iop.org/trolley-collisions
Pupils should be given the opportunity to practice using the efficiency equation, including rearranging the equation.
Efficiency
A clear method on how to calculate efficiency. Introduces equation and provides an example.
View full activity in 7.2 Power and efficiency – Online delivery guide
Plenary: Calculating efficiency
A good worksheet that allows learners to practice their efficiency equation.
View full activity in 7.2 Power and efficiency – Online delivery guide
	Link to delivery guide - Energy


	4
	P5.2e describe ways to increase efficiency
P5.2f explain ways of reducing unwanted energy transfer
	Starter: Efficiency
Here is a video tutorial which can help learners calculate efficiency.
View full activity in P2.1 How much energy do we use? – Online delivery guide
Main: Investigating the effect of insulation
Link to a practical which links to this work, where learners investigate the effect of insulation.
https://www.bbc.co.uk/bitesize/guides/z2gjtv4/revision/3
Plenary: Reducing heat loss
A good way of starting revision and ensuring that subject knowledge is up to scratch. Contains quizzes to test learners.
View full activity in 7.2 Power and efficiency – Online delivery guide
	Link to delivery guide - Energy


	5
	P5.2g describe how the rate of cooling of a building is affected by the thickness and thermal conductivity of its walls (qualitative only)
	Starter: Show images of houses painted white in hot country, people wrapped in foil blankets, insulating clothes etc discuss with class 
Main: Mechanisms of heat loss
Contains many animations of how heat is lost from a building and how to reduce it. There is also a test at the end.
View full activity in 7.2 Power and efficiency – Online delivery guide
Plenary: Energy efficiency
A variety of engaging and exciting quizzes to test learner’s knowledge on the topic. There are premade quizzes and learners compare their scores with others.
View full activity in 7.2 Power and efficiency – Online delivery guide
	Link to delivery guide - Energy


	6
	
	Pupils to complete the end of chapter quiz P5. After completion pupils to swap and mark quizzes.
Pupils use their quizzes to create a revision list from Chapter 5
	End of chapter quiz P5 will be available on OCR interchange: 




	Additional online learning opportunities
As a response to the Covid-19 outbreak, additional online learning opportunities were identified for each topic in June 2020.

	Lesson
	Statement
	Teaching activities

	4
	P5.2e
	Video and notes on insulation – can be used as flipped learning.

















We’d like to know your view on the resources we produce. By clicking on ‘Like’ or ‘Dislike’ you can help us to ensure that our resources work for you. When the email template pops up please add additional comments if you wish and then just click ‘Send’. Thank you.
If you do not currently offer this OCR qualification but would like to do so, please complete the Expression of Interest Form which can be found here: www.ocr.org.uk/expression-of-interest
Looking for a resource? There is now a quick and easy search tool to help find free resources for your qualification: www.ocr.org.uk/i-want-to/find-resources/




OCR Resources: the small print
OCR’s resources are provided to support the delivery of OCR qualifications, but in no way constitute an endorsed teaching method that is required by the Board, and the decision to use them lies with the individual teacher. Whilst every effort is made to ensure the accuracy of the content, OCR cannot be held responsible for any errors or omissions within these resources. 

Our documents are updated over time. Whilst every effort is made to check all documents, there may be contradictions between published support and the specification, therefore please use the information on the latest specification at all times. Where changes are made to specifications these will be indicated within the document, there will be a new version number indicated, and a summary of the changes. If you do notice a discrepancy between the specification and a resource please contact us at: 
resources.feedback@ocr.org.uk.
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Please get in touch if you want to discuss the accessibility of resources we offer to support delivery of our qualifications: resources.feedback@ocr.org.uk
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