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Objectives (including specific refs to HSW):








Outcomes: 


	








Suggested Activities (including specific refs to HSW):





Starter: 














Main: 

















Plenary:








Apparatus / Materials Required








Safety:








References:


AQA Science Longman pg 





Homework ideas: 
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Differentiation


Extension:





Support:





Homework ideas: 


P1a.2e “Keeping warm”  (How science works) 


P1a.2a “Identifying Variables” (How science works)
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Activity: Heat Transfer in and out of Bodies



































Differentiation


Extension: Cambridge science book questions or work sheet on Insulating a house.


Support:





References:


AQA Longman Science pg 170 -171 


Milner Physics old pg 14-15


Cambridge Science pg 212








Apparatus / Materials Required


Different beakers: poly, plastic, glass (bubble wrap)


Thermometer, stopwatch, hot water, kettle and measuring cylinder











Safety:


Goggles, Hot water used





Suggested Activities (including specific refs to HSW):





Starter: 


“Hot person/Cold person” – on the board. Name three ways in which each person cools down or warms up.


“Keeping warm” – How could you keep a cup of tea warm? The students should come up with some ideas.


 “Cooling Down” – How can a substance be cooled quickly?








Main: 


Testing what materials keep heat in – Insulators.


Class Practical – Evaluating the best insulating material. 


Three beakers – Polystyrene, plastic and glass (possibly with bubble wrap)


Pupils to have three beakers of different insulating material or Different materials to wrap round the same cup (This experiment could also be done using Ice). Pupils to identify the key variables in the experiment (How Science Works).





Plenary: 


Conclusion/summary of practical


Give class the results of heat loss through a polystyrene cup with a lid and ask them why it lost very little heat.


Refer also to the polystyrene material having pockets/bubble of air that trap heat (reference to loft insulation)





Outcomes: 


Investigate the factors that affect rate at which heat energy is transferred.


Describe how thermal energy is reduced in houses to keep them warm 


	








Objectives (including specific refs to HSW):


To evaluate ways in which heat is transferred in and out of bodies and the ways in which the rates of these transfers can be reduced.


The factors that affect the rate at which heat is transferred
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GCSE Science                Unit – Physics 





Topic: Energy and Electricity





Activity: Radiation








Objectives (including specific refs to HSW):


Thermal radiation is the transfer of energy by electromagnetic waves. All bodies emit and absorb thermal rad.


The hotter the body is the more energy it radiates dark, matt surfaces are good absorbers and good emitters of rad.  Light shiny surfaces are poor absorbers and poor emitters of radiation.


The shape and dimensions of a body affect rate, also the temperature difference.  








Outcomes: 


Radiation does not need particles for heat to be transferred.


All bodies give out radiation in the form of heat once it has been absorbed.


Different colours, shapes and differences in environment affect rate of heat loss and transfer


 


	








Suggested Activities (including specific refs to HSW):





Starter: 


Picture of cup and saucer full of water – which one loses heat quicker?


Picture of cup in cold room and cup in warm room – which one loses heat quicker?


“Seeing at Night” – Search the web for infra red images show them to see if the students can identify the images.  Can the students tell the hot objects apart from the cold?


“How can you tell whether something is hot or cold” – What ways are there for identifying if an object is hot without touching it.





Main: 


Lesley’s Cube Demo


Fill a flask and a beaker with the same amount of boiling water placing a thermometer in each one and leave for 30mins. Come back to it and see if there is a difference in temperature or whether they have both cooled at different rates. Discuss as a class why they might have cooled differently e.g. the material inside the flask etc. 











Plenary: 


“Temperature Order” – Show the Students a list of objects or materials (e.g. Sun’ s surface, boiling water etc.) and get the students to put them in temperature order.


Text Completion Box


Quick Quiz











Safety:


Pupils are not to touch the cube. Safety when handling hot water. 








Apparatus / Materials Required


Lesley’s Cube, Hot water.


Flask, two thermometers, beaker, hot water











References:


AQA Longman Science pg 174-175


Milner Physics old pg 10-11


Cambridge Science pg 214 -219, 220








Differentiation


Extension:





Support:





Homework ideas: 


Revision
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Activity: Conduction








Objectives (including specific refs to HSW):


The transfer of energy by Conduction








Outcomes: 


Know that conduction takes place in Solids


Heat is transferred through the vibration of particles 


Some materials are better conductors than others


	








Suggested Activities (including specific refs to HSW):





Starter: 


“The Wooden Spoon” – Ask the students to come up with an explanation of why it is alright to leave a wooden spoon in a pan of soup when heating it, but not a metal spoon.


Cryptic message – The title of the lesson.


Particle Diagrams – Fill in the states of matter boxes.  





Main: 


Demo of Conduction – matches and metals


Pupils could carry out the testing Rods activity. Adding drawing pins attached to the end of the rods with petroleum jelly, so that the jelly melts. The students must be encouraged accurate and precise readings.


After the practical the students should be able to tell you which material was the best conductor and which was the worst. The lesson gives an opportunity to cover aspects of “How Science works” e.g. the reliability of data collected, the nature of variables and experimental design.  





Plenary:


True or False


Card Sort (Higher)








Safety:


Goggles, precaution when using Bunsen burners.





Apparatus / Materials Required


Demo – Bunsen burner, metal rod, matches


Class practical - Aluminium, copper, steel, glass, brass rods. Wax or petroleum jelly, drawing pins, Bunsen burners, tongs, tripod, heat resistant mat and eye protection





References:


AQA Science Longman pg 168-169


Milner Physics old pg 6-7


Cambridge Science pg 218








Differentiation


Extension:





Support:





Homework ideas: 


Sheet from Physics Work book
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Activity: Convection








Objectives (including specific refs to HSW):


The transfer of energy by Convection involves particles and how this transfer takes place.


Under similar conditions different materials transfer heat at different rates.


How convection current carry thermal energy in fluids.








Outcomes: 


Know that heat is transferred by convection and give examples of where convection currents occur


Know that convection takes place in liquids and gases 


	








Suggested Activities (including specific refs to HSW):





Starter: 


Three diagrams of the way in which heat is transferred round a room from the radiator, two incorrect pictures and the correct picture. 


“Density demonstration” – Demonstrate the expansion of a material when heated (mercury in a thermometer, a ball and chain etc.) and ask the students to explain what is happening in terms of article behaviour.   





Main: 


Demo of convection tube containing Potassium Permanganate. Convection loop created.


Pupils could carry out a practical uses beakers with hot and cold water in them with Pot. Perm then compare


Emphasise the fact that a Fluid is a substance where the particles can move past each other so both gases and liquids are fluid. Because gases have completely separated particles, these can flow faster than liquids.


Make sure that the pupils use the terms “expand” and “contract” correctly before the plenary.


P1a.3a “Land and sea Breezes” (F)


P1a.3b  “Convection Explanations” (H)


P1a.3c  “Convection questions” (F)





Plenary:


“Convection Loops” – Test understanding of convection, conduction and radiation with a question loop game


“Heat Transfer diagrams”- Let the students draw a mind map linking their ideas about conduction, Convection and Radiation.  








Safety:


Potassium manganate (VII) is harmful. Its crystals will stain hands and clothing. Handle crystals with tweezers








Apparatus / Materials Required


Demo - Potassium manganate (VII), water, Bunsen burner, convection tube





Practical - Potassium manganate (VII), water, beakers, kettle 








References:


AQA Science Longman pg 172-173


Milner Physics old pg 8-9 and 12-13


Cambridge Science pg 218








Differentiation


Extension:





Support:





Homework ideas: 
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