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Staff involved in teaching Physics 2009/2010
· Miss Floss Williams (FW) – Teacher in charge of Physics
· Mrs. Lynda Jones (LJ)  - Part time – your mentor
· Mrs. Bina Caulfield (supply help)
· Mr. Peter Rattenbury  (supply help) – has maths commitments as well as the physics work
Technicical Support

· Mr. Adam Shepherd  - responsibility for Physics
· Mrs. Kerry Clark (full time) Biology and Chemistry

Administrative Support

· Mrs. Helen French (shared with maths!)
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Laboratory Care

· Shortage of accommodation means that a room is rarely for the exclusive use of one member of Staff. It is therefore a courtesy to ensure that the room you teach in is left as you would wish to find it.

· Sharing the lab means that equipment is put out not only for your use but also for others who teach in the room. This leads to a cluttered appearance of the side work-benches.

· Ensure that equipment is stacked neatly by the girls at the end of a session. Do not let any of them leave the laboratory until you have inspected the way in which they have put the equipment away. It should be neatly stacked, connection wires wound into place, battery operated instruments all turned to zero. This will make the room look tidy and also ensure that technician time is not wasted ‘tidying up’ after a class of 27 girls. (I suggest that each table has two monitors that collect and put away equipment and the form leaders are made responsible for supervising the stacking of apparatus – to make those who have not stowed wires etc, sort out their equipment). This action will also make the girls realize that we feel it is important that care is taken with all apparatus.
· Technician time is limited and equipment ordered is usually put out on a side bench for you to assemble. This can be left out for a few days if required again in the immediate future or if the technician has not time to put it away. If you want it cleared promptly let him/her know (note or telephone message).

· Coffee cups tend to accumulate in labs! They seem to gravitate there – often via visiting Staff on cover! Ensure they are put out of sight before pupils enter the room and then returned to the Staff Room as soon as possible.

· The teacher’s desk should be cleared before you leave the room so that the next member of Staff has somewhere to open up his/her markbook without having to place papers on top of debris from the previous lesson. A cleared desk reduces the risk of another member of Staff walking off with your property.
· Side tables can be used to put ‘clutter for later’ out of the way for the next person to use the room. Also a large box is useful to put at the side of the front desk for quick ‘disposal’ of papers etc.
· The benches in labs P1, P2 and P3 have been sanded down and varnished over the summer break of 2008 at considerable expense of the time of site staff. Please ensure that the benches are kept graffiti free. Ensure you are aware of who sits at which bench and that you regularly look over the state of the benches.

· All shared material should be put back into the filing cabinets or cupboards as soon as possible. A lot of time is wasted looking for videos, test folders and/or photocopiable resources. A log is situated in the cupboard in P3 for you to enter the removal and return of these resources. This will enable other Staff members to see who has a particular resource.
Planning Lessons

· The Schemes of Work for the department are in a folder on the network - address: \\NAS\resources\Science\Staff\Schemes of work\Physics
· They are comprehensive and supply a wider range of suggested activities that can be used to deliver the subject material.

· Lessons should stretch the most able in each class, but the bulk of material should be accessible to all. Girls in the school are very able. The least able in a group would still be in the top group at a comprehensive school. Most are expected to achieve level 7 in the SATs at the end of year 9. Topics should be delivered to a standard that will enable them to reach that level.

· Lessons at KS3 should prepare the girls for ISA examinations at GCSE. Terminology from the AQA scheme should be used from Y7 onwards in the course of general lessons and they should be made aware of ‘how science works’ in every lesson. Awareness of good practice and minimising errors should be incorporated into every practical lesson

· Ensure that the objectives for the lesson are made clear to the girls at the start of each lesson and that you sum up what they should have learnt, practised or developed during the session at the end.

· Try to get a question and answer session into each lesson. Encourage participation by open ended questions.

Testing

· Tests are set at the end of each section of work. The Science Department used to use the Heinemann scheme and class sets of tests and practice tests have been photocopied and put in the filing cabinet in P3. These can be used in lessons and for homework in Y7 and Y8. Y9 are still on the old scheme and the tests used in previous years will be used for them this year.
· New tests to incorporate the practical ‘how science works’ awareness are being written and tested this year for Y7 and Y8. They are being designed to assess those performing at level 8 down to level 5. See LJ at least a week prior to setting a test to be informed of the current state at its production. Feedback as to how each group fares with the test at this initial stage is vital. Please write out comments so that amendments can be made next year where necessary.
· Always read through a test before your set it to ensure that the girls have covered all of the aspects of the work that they are to be tested on.

· Seat the girls around the edge of the laboratory so that cheating is as difficult as possible. Seating them in alphabetical order usually prevents their being seated next to someone that they have a particular rapport with, and also means that you collect the papers in alphabetical order ready for marking.

· Award house points for success in tests. In general 75% is merit standard and 85% is excellent standard. A pass is usually 50%. 

85% - Excellent

75% - Merit

50% - Pass

These boundary marks are guidelines that can be applied according to the class-teacher’s discretion. Continuity across teaching groups is also important. Always discuss results with others teaching the same topic and year group.
· Encourage the girls to write onto their marked test papers so that the going through of the test is a learning experience and so that they can use them for revision.

· Please mark any queries you have regarding the quality of question and/or alternative marking for questions on the master mark scheme. This is useful when the Department reviews them.

· Remember to ‘log out’ the question paper folder when you take it for use – leave a note in the filing cabinet drawer in P3 that you have taken it! 
· The results of these tests (converted to percentages) are to be entered into the science records (in resources: \\NAS\resources\Science\Staff\Science Records) as soon as the papers have been gone through. The Science Departmental Assistant can be asked to do this for you. Supply her with a photocopy of your mark list.

· The girls should then store their papers in the KS3 record folders kept in C1 - and fill on their results in the record sheets
Examination Testing

· At the end of each year a terminal examination is set for non-public examination groups (Y7, Y8, and Y9).

· Mock examinations are set for public examination groups (Y10, Y11, Y12 and Y13) earlier in the year.
· Ensure you see an advance copy of the proposed examination script and that your groups have covered all of the topics that are on it in enough detail for them to be able to answer the questions. Any queries should be raised with the other members of the Department before the examination is duplicated.

· Discuss any queries you may have with the mark scheme with others who are marking the paper so that the mark allocation is even across the year group.

· Go through the papers with your groups and ensure that the marks you have for the group are accurate. Encourage the girls to write on the papers so that they can learn from their mistakes.
· Girls should write a review of their performance in the examination: their strengths and weaknesses, targets for improvements next time, how Staff can help them improve, topics that still confuse them. They should tally the marks they lost for not knowing symbols, equations and units. They can then work out the mark they would have attained if they had done some basic learning!

· Papers should be given a percentage mark and these should then be given to the Departmental Assistant to enter into the Departmental Records.

· Honours and distinction levels will be decided once the marks for the whole year have been entered into the records. A rank order list is generated and the top 12/20 girls are awarded honours with distinction (usually above the 80% mark) – about 20-30 get awarded honours (usually above the 70% mark). Thus about a third of the year group get honours (attainment level 1)

· About 20 girls are awarded a level 3 – the bulk get a level 2. Occasionally girls get below 45% and then are awarded a level 4. It is most unlikely someone will perform badly enough to get a level 5. This should be discussed with the Head of Science before it is awarded.

OMR Grid Completion

· The school reporting system sometimes requires the completion of OMR grids.

· These require a single horizontal pencil line (HB or softer) in the relevant box. The forms must be kept in their folder as their being folded can make them incapable of being read by the machine.
· Any additional information to the Admin Staff must be written on a separate sheet of paper.

· They are given to Staff well in advance of the date they are required to be returned to the Admin Office.

· It is important that they are not given in late as their submission is only part of an early step in the task facing the Admin Staff. The delaying the handing in of completed forms causes considerable stress and extra work to others. Be considerate.

· If there is a reason why they cannot be handed in on time your Head of Department and the Admin Office must be informed immediately so that action can be taken to rectify the situation.

SIMS Marksheet Completion

· The school reporting system sometimes requires the completion a marksheet on the SIMS computer system.

· You are given notice of the final date for entering the marks/grades. Ensure you complete them in plenty of time. Staff being late with data has a ‘knock on’ effect and means that reports issue is delayed and/or the stress of the office staff is increased

· They are found in your section of the SIMS program. Ask foor help if you cannot find them.
Record Keeping

· Records may be kept on paper or on a laptop computer but backup discs should be kept in case of loss and/or breakdown of the computer.

· Your planner should contain a brief outline of what you are doing with a group. Detailed lesson plans are needed the first time that a particular topic/activity is undertaken. A risk assessment should then be made out for present and future use. A copy of this should be then put into the shared resources area on the network.
· A markbook (or section within your planner) should be used to record homework, test and examination grades. 
· The markbook should also contain any relevant information like SATs results, GCSE grades or ALIS predictions. 
· Any predictions you make should be put in your markbook – e.g. UCAS predictions – as should Department target grades.

· Your markbook should also include attainment and effort grades you have awarded and any house points you have give out (good and bad!)
· Gifted and/or talented pupils should be noted, as should those receiving help from support Staff – SEN pupils.

· An attendance register should also be kept – note lessons missed for musical tuition.
· It is useful to keep a record of which students excuse themselves from your lesson – time of leaving and return.

Department Record Keeping for KS3
· Computer records are kept in the resources/staff only/science/departmental records folder. Each year group has its own Excel spreadsheet with a page for each year (Y7 – Y13). The Excel Spreadsheet is named as the year of entry of the group to the school . For example in 2005, Y7 would be in the file YOE2005, whereas Y8 would be in YOE2004. The Departmental Assistant can be asked to update your records onto the computer for you.

· A folder has been prepared for each member of KS3 (new initiative September 2005). All test scripts, examination papers and SC1 reports for that individual is to be placed in there. A cover sheet, summarizing the information is to be filled in by the student each time an addition is made to the folder. This is designed to help students be aware of their progress within the disciplines of science and also to allow Staff to have a point of easy reference from which they can obtain examples of a child’s work.
· The folders are kept in the Chemistry Department in a filing cabinet bought for that purpose. 

· The folders for a form-group can be ordered via the technicians for the lesson you propose to return a test script, examination or assessed piece of practical work.

· On parent-consultation evening the member of Staff who is to see the parents of a child will be given the folder so that discussion of its contents can be made with the parents.

Department Record Keeping for KS4

The pooled information is only to be found in the resources area of the network as a computer record. 
Department Record Keeping for KS5

The pooled information is only to be found in the resources area of the network as a computer record. It is within the Physics folder. Science – Staff – Physics – Teaching the Keystages - KS5

Practical Activities

Safety
General Rules
· All procedures carried out in practical sessions must be assessed for risk to both pupils and Staff. This should be noted at the planning stage. Many activities in physics are very low risk, but they should still be assessed carefully!

· Before ANY practical activity pupils must be made aware of the risks involved (no matter how small they may be) and what to do should a problem occur.

· All bags or obstructions should be removed from the benches and the floor around them and placed on the 'tram lines'.

· Stools should be tucked under the benches and girls should stand for practical work. It is easier to react promptly to a situation when not seated.

· Goggles and overalls must be worn for any procedures that include heating over a bunsen flame.

· Goggles must be worn if there is any possibility of items flying into the eye (by fracture of equipment or swinging wires etc.)

· Goggles (when required) should be worn by all girls until all have completed the task. Just because one group has finished an activity does not mean that they are then risk free from the activities of others in the class group!
· Hot equipment must not be put directly away. It must be marked clearly as a hazard to technical staff and others until it is safe to put away.
IF YOU ARE IN ANY DOUBT ABOUT THE SAFE USE OR CONDITION OF ANY EQUIPMENT OR THE CORRECT PROCEDURE TO BE FOLLOWED DO NOT CARRY OUT THE EXPERIMENT.
Safety in practical lessons that use ELECTRICAL EQUIPMENT
· Only at A level will voltages above 12V be used with pupils or for demonstrations. A full RA for the HT supply must be completed before it is used and only when Staff are fully aware of safe practice and the risk of electric shock must it be used.
· Lab packs are PAT tested annually by the technical staff. If you are in doubt as to the safety of a lab pack DO NOT USE IT but remove it from the laboratory, clearly label the problem and leave it in the prep room for the technical staff to examine. Ensure that the girls carefully wind the flex and put the lab pack away on the trolley after use.
· Any snagged or loose connection connecting wires should be so marked and removed from the lab. Girls should be educated to insert and remove connecting wires from sockets holding the plugs. Tugging connections out causes damage.

· The small black power supplies are not powerful enough to power the ray lamp bulbs. Too much current is drawn and they get very hot. Do not use them for this purpose. They were purchased for electronics use.

· Some of the rheostats are only designed to take 1A of current. Carefully look at the specifications stamped on the side before you use a rheostat and encourage the girls to be aware of the problem too.

· The Z-resistors should not be made to carry more than 1A otherwise they will get very hot (they have been known to glow if pupils are not taught to limit the current!) and could result in burns. 
· Ray lamps are designed to be used at 12V (ac/dc). Encourage the girls to check the wiring carefully before they plug them in for any snags or tears and to hold/move the bulb by the wooden slider support rather than by the wires or metal cap.

· If a battery is short circuited it can get very hot, leak or even cause a fire. Always warn about short circuits and check the circuits that the girls wire up themselves very carefully. 
· Fuse wire gets very hot! It can melt plastic (such as rulers are made of!) and heat proof mats must be used when it is melted, as must goggles.

Electrostatics: Safe use of equipment...
The Van der Gaaff Generator
· Very high charges can be built up on this but it is safe (and fun!) for the vast majority of children to use. However, you must ensure that none of the participants in a session has a pacemaker fitted or has heart problems. Display a warning sign for this and always convey the warning to the class before the session.
· Do not charge a child up without giving them a means of safely discharging - a large pin in the lapel to hold in the air.
· If children give each other little shocks, they should do this through fingers NOT touch the nose or any part of the face.
Things to consider when heating...
· In Physics we rarely have to heat anything more hazardous than water but that can lead to complacency. Any substance other than water to be heated should be checked on the HAZCARDS. These are kept in the Chemistry prep room.
General Rules when 'heating'
· All pupils should tie their hair back if it falls on their face or shoulders.
· All pupils should wear lab-coats and goggles throughout the whole practical session.
· No one should ever have the mouth of a vessel facing towards him/her when it is being heated.

· Pupils should be actively reminded of the risks involved in the procedure undertaken.
· Heat proof mats should be used to stand equipment on.

· No cracked or chipped glassware should be heated.
· No sealed container should be heated.

· Bunsen burners should be set to:
· luminous flame (closed hole) when not actively heating a substance - resting flame.

· hole should be half open for heating substances in test tubes

· hole should be fully open (set to Bunsen flame) when heating large volumes of liquid or solid pieces.

· No hot equipment must be put away into the cupboards at the end of the session. It should be clearly marked and put aside safely.
The heating of solids
· Solid strips of pieces can be held in tongs to heat. If incorrectly used, these can cause accidents. The tongs are metal. If the pupil holds them in the flame as well as the object being heated they can get very hot and even glow red or white. The heat is conducted up to the child's hand and can cause her to drop the tongs. Therefore heating over a heat proof mat is important. There must be somewhere safe for the child to rest hot objects safely.

· Solids with 'hairline cracks' or air bubbles in their construction in them can explode when heated.

· Solids in powder form can ignite very easily or the air between the particles rapidly expand causing the powder to shoot up the tube.
The heating of liquids
· Never overfill a vessel (liquids appreciably expand when heated)

· Remember that a stirring rod/thermometer can make a beaker of liquid unstable and likely to tip.

· No one should ever have the mouth of a vessel facing towards him/her when it is being heated.

· Once hot, a beaker of liquid should not be left standing on top of a tripod and gauze while the pupil sits to write up the experiment. It should be lifted down to a low level as soon as possible.

The heating of gases
· A heated closed volume of gas is a bomb! This should never be done in the laboratory unless it is as a demonstration with a pressure resistant container to illustrate the gas laws. A safety vent should always be present! 
Safety considerations when using glass items

Any practical session that requires any equipment that is made (or part of which is made) of glass should be carefully overseen and the girls should be warned of the danger of cutting themselves.
BEFORE THE SESSION STARTS THE GIRLS SHOULD BE ENCOURAGED TO INSPECT THEIR EQUIPMENT AND QUERY ANY BROKEN/CRACKED/CHIPPED ITEMS (THIS IS ESPECIALLY IMPORTANT WHEN HEATING IS INVOLVED!)
· Much of the equipment in the department is very old and some of it needs replacing. Staff must be aware that all equipment that has glass parts is a hazard.
· The most common cause for glass breakage is in the use of the ray lamps. The lenses are slotted in, not fixed, and if the girls do not handle the boxes correctly the lenses drop out. They should always be instructed how to carry the ray-boxes safely whenever they are used.
· Any broken glass must be disposed of in the 'Glass Bin'. This is clearly marked to be for glass items only. Cleaning Staff are aware that any sharp objects will be put in that bin.
· Cracked or chipped beakers, measuring cylinders, watch glasses, test tubes, boiling tubes, stirring rods etc. must not be used. They should be disposed of in the glassware bin.
· Broken thermometers must be properly disposed of. If they contain mercury, flowers of sulphur should be sprinkled over any spillage of mercury to prevent the vapour from escaping into the laboratory. The lab technician should be summoned should a mercury thermometer be broken to carry out this procedure and to dispose of the pieces properly.
Girls should be made aware of the hazard of mercury fumes otherwise they may be tempted not to disclose breakage of the thermometer and simply put the broken instrument back in its case.
· Glass blocks, lenses and prisms are expensive. If they are chipped but the chip is not sharp they are therefore still used but girls must have the risk of chipped equipment pointed out to them and the member of staff in charge of the group must assess which pieces that are chipped can be safely used. Any that are at all dangerous must be binned. Eventually all cracked equipment of this type will be phased out.

· All other glass breakage must be assessed individually by the member of staff concerned. Cracked dial covers on meters are sometimes safe to touch but may need sellotape over the crack to render it safer. Discuss such breakages with the technical Staff and/or Head of Subject/Department. IF IN DOUBT DO NOT USE IT!
ALL GLASS FRAGMENTS MUST BE DISPOSED OF IN THE 'GLASS ONLY BIN' AND THE TECHNICIAN SHOULD BE INFORMED OF THE BREAKAGE.
SEE THE 'HEATING SUBSTANCES THREAD' FOR DANGERS ASSOCIATED WITH HEATING GLASS EQUIPMENT. 


Sound: Things to consider....
· Loud sounds can damage the ear drum.
· High frequency sounds can cause nausea or headaches (especially when they are just in the supersonic range).

· Flashing lights (such as in the stroboscope) can trigger epileptic fits. This happens most commonly at frequencies that are near to the alpha wave brain frequency, so girls may be fine at one frequency and then have problems at others!

· Always make a class aware of the risk no matter how slight and encourage students to tell you if they feel uneasy or unwell when you are using light or sound.

· As well as physical risks there are psychological ones:

· When looking at the range of audible frequency the experiment might well reveal that some have a very restricted range. Be sensitive.

· Similarly when using colour charts colour blindness may come to light! 

Heavy Items, impact etc.
· Large masses should not be suspended without suitable safeguards and warning. Broken toes or fingers may result!
· Fine thread or wire should not be strung across pathways without card being hung on it to make others aware it is there, or a barrier of stools with a warning sign used to make others realize that there is danger (Young Modulus experiment!)

· Masses 'bouncing' on springs, or pendula can take someone’s eye out! Goggles should be worn.

· Projectiles sometimes go where they are not expected to! Goggle should be worn! 
Radioactivity
· There is a simulation program that can be used instead of the radioactive sources. This removes the need to expose younger pupils to the sources at all. It is found in the science folder on your desktop. It is called tumbling dice. The girls can use it to conduct little experiments with no risk to themselves or others.
· The Geiger counter can be requested to illustrate the random nature and constant presence of background radiation (putting the counter against a child’s head to show that rays had passed through her is memorable! There are two display counters one gives an audible click – that is the most useful for the lesson.

· At A level the sources themselves may be ordered. They must be constantly supervised.
· See Appendix A (page 22) of this document for ‘Local Rules’ and more information.
Ordering equipment
· Equipment should be ordered:
· in advance and 
· in writing.
· Forms to request equipment are kept in the prep room. These should be filled in with enough detail to ensure the technician understands what is required. Any unfamiliar experiment should be discussed with the technician so that it can be ascertained whether the school has suitable apparatus for the activity. It should then be trialled by the teacher to assess risks more carefully. The girls should never be asked to perform a ‘book experiment’ without it having been tried out first!
· Information sheets for particular experimental setup should be prepared or referred to if the technician is required to set up the experiment for you. [This is a new initiative (2008)]. The sheet should list the equipment required, settings or instrument ranges, and include a photo or diagram of the setup if that would be helpful. Any instruction sheets to be given to pupils should be included for the technician to see. These will help him/her spot anything you may have overlooked. These sheets will be kept in a folder in the prep room. Do NOT remove the folder! 
· Routine maintenance of equipment carried out by the technician. If you come across equipment that should be added to the list please inform the technician in writing and s/he will diarize the work to be done.
· Repairs to equipment need to be entered into the log book in the prep room. The equipment should be left on the side bench and entered into the log so that the technician can deal with the problem.
· A wish list for equipment and resources is to be entered at the back of the repairs log so that when money comes available the items can be purchased.
· At least a day’s notice is required for equipment to be put out. Do not simply leave the list for the technician – ensure she knows you have submitted it. Put the form in the day book.
· Technician time is limited and equipment ordered is usually put out on a side bench for you to assemble. This can be left out for a few days if required again in the immediate future or if the technician has not time to put it away. If you want it cleared promptly let her know (note or telephone message).

Reporting problems with equipment
· Faulty equipment should be left in the prep room with a note attached saying it is faulty.

· The item should be entered into the log so that track of its repair can be kept.

· If this needs to be a routine maintenance job, ensure that the technician is informed that it needs to be diarized.

· A message informing the technician that it requires her attention should be left on the answer-phone for her, so that she is immediately aware of the problem.

· Should technician help be required during the lesson the technician can be summoned using the phone in the prep room. However the teacher must not leave the room if a practical activity is going on. Therefore a girl should be sent to relay the message if you are teaching in P1.
Putting equipment away
· Ensure that equipment is stacked neatly by the girls at the end of a session. 
· Do not let any of them leave the laboratory until you have inspected the way in which they have put the equipment away. It should be neatly stacked, connection wires wound into place, battery operated instruments all turned to zero. 
· This will make the room look tidy and also ensure that technician time is not wasted ‘tidying up’ after a class of 27 girls. (I suggest that each table has two monitors that collect and put away equipment and the form leaders are made responsible for supervising the stacking of apparatus – to make those who have not stowed wires etc, sort out their equipment). 
· This action will also make the girls realize that we feel it is important that care is taken with all apparatus.

Practical Assessment at KS3

· In Y8 Physics has double the time allocation to deliver the KS3 material. The extra time is to be used to enhance practical skills and understanding of scientific method and investigation.
· A series of practical investigations linked to the syllabus for the year’s teaching is to be undertaken (a separate SOW for this has been written).

· The aim of the extra lesson in KS3 physics this year is to consolidate work done by chemistry in Y7 to develop the practical investigation skills of the pupils, During the extra 50 minute period investigations will be carried out. 

· These need to be done on A4 paper and the final draft placed in the child’s development folder. The record sheet within the folder has to be updated each time a better score for a skill is obtained, so I suggest they fill in the skill level in pencil and amend as they progress.

· The key aims of this course are to ensure that they can:

· Identify variables (by investigating the background scientific theory on the subject)

· Distinguish between independent and dependent variables
· Devise a fair test
· Record all readings in the final report as they are taken and then in separate columns do any calculation based values

· Understand that a repeat of the experiment helps to identify anomalies and that anomalies should be checked immediately.

· Understand that three sets of results are usually enough to check anomalies and that any more does not improve accuracy!

· Understand that for plotting a graph to find a trend you need as many results as possible – that if the result is a straight line 10 is adequate to indicate a linear relationship but if the result is a curve more may be desirable. A minimum of 6 is needed for any trend to be indicated with any assurance.

· Understand that scatter graphs (each set in a different colour – with a key) allow the spread of results to be seen allowing an evaluation to comment on precision as well as accuracy and that simply averaging the results does not provide as much information about the experimental results.

· Understand that exam boards like averages to be calculated because each reading has a degree of uncertainty associated with it… but that anomalies should be omitted when calculating averages. (Explain that a plot of the average values is always useful)

· Use preliminary experiments to identify:

· suitable ranges of readings

· suitable equipment from that available

· potential hazards

· potential sources of error and how to best minimise their effect

· List equipment to a high standard – including sensitivity and range and not omitting minor components

· Draw diagrams to a high specification of accuracy and neatness – fully labelling them (using scientific symbols wherever appropriate) and ensuring they are of a large enough size

· Present results in tables ensuring borderlines are always drawn and headings with units become second nature. Discussion of significant figures indicating the accuracy of measuring instruments should also be started. (They are able pupils!)

· Analyse results by plotting line graphs – making the most of the paper, choosing an appropriate title (one that gives an idea of the investigation the graph relates to NOT just restating the axes labels!), labelling axes with units, using neat crosses not ‘blobs’ to mark the points accurately, drawing a best fit line that ignores anomalies.

· Analyse the results – attempt to explain why anomalies occurred, precision (spread), accuracy (closeness to the expected trend line or given value). Discuss measurement instruments, parallax error etc.
· Draw a conclusion that takes into consideration the limitations of the experiment and also suggests a broader conclusion..
· Relate the conclusion drawn to scientific thinking and theory.
· Evaluate the investigation – both in terms of how a repeat of the experiment could be improved and in terms of how to widen the scope of the conclusions drawn.
Practical Assessment at GCSE
· Before the practical experiment is undertaken the girls must have covered the theory relating to the topic. Girls must be familiar with the equipment and procedures they are to use in a practical assessment. Several opportunities to use and set up the equipment must be given to a group in the weeks before they are expected to use it.

· There are PowerPoint presentations that relate to the use of the equipment used in electricity experiments – they are in the shared area of Physics resources. These can be used to ‘talk through’ safe use of the equipment. 

· Preliminary readings can be obtained in groups. It must be made very clear to the girls exactly what they are doing and why. They must understand the need to plan an experiment that will get the best range of results possible and that prelims can help them foresee error problems and allow them to take steps to minimise them.

· The checking of the reliability of meters can also be done in groups. The multimeters are not all reliable – they must be set up prior to a practical experiment and checked for reliability against each other.
· Girls should be able to make their own ‘crib notes’ on the use of and setting up of equipment and then given a chance to use them so that they can sort out any difficulties. They should be confident before they use the equipment in the ‘real thing’. Lunch time sessions are sometimes needed for them to try wiring up the circuits themselves.

· The list of vocabulary issued by the AQA board relating to ISA investigations should be thoroughly gone through with the girls before they undertake an ISA.
· The practical should be conducted under careful supervision. Teachers have to award a mark for the competent use of equipment. All girls should be able to get almost full marks for this section. If they are prepared properly there is no problem.

· Graphs and tables of results must be plotted by hand – not computer. They should be the work of the individual concerned – they should not confer with each other or e allowed to take their graphs and tables away from the laboratory.
· Equipment and space limitation make it impossible for more than 8 girls to carry out the experiment at any one time – a period of up to three weeks is needed to carry out the experiment for that reason.
· The graphs and tables need to be checked for annotation before they are issued to the girls sitting the ISA examination.
· After sitting the ISA the papers must be marked and moderated. They must be kept secure. The girls are not to be told their final mark.

· After moderation the folders will be kept secure until the list of those to be sent off to the board is received. Those scripts will then be passed on to the Head of Science.
Basic Skills

 Graph plotting 
When plotting graphs encourage them to attain the highest possible standard. On the Extranet there is a guidance page under the ‘General Help Pages’ heading. They are advised to:
Use a sharp pencil and a 12" ruler. 
Draw the whole graph in pencil first and then when you are happy with it label the axes in ink, add a title in ink and if you wish go over your points in ink or in a fine-tipped felt or gel-ink pen. 
Do NOT go over the line in ink. 

You must: 
  
· choose an appropriate scale 

(i) so that the graph fills most of the page. It doesn't matter which way round you position the graph paper 
(ii) so that the divisions on the axes make it easy to plot the points accurately. Choose factors of 2 or 5 NOT 3 or 7! 

· Give the graph a title that explains what the experiment was about, not simply 'A graph of temperature against time'.... that can be gleaned from the labels on the axes.... something like 'Melting ice' explains what you were doing as you recorded temperature and time readings. 
· Label the axes with the physical quantity and the unit it was measured in. For example mass (kg) 
· Plot the points accurately and clearly. The best way to mark a point is to use a neat cross. If the line is then drawn so that it obliterates the point you can still see where it is.
· Draw an appropriate best fit curved or straight line graph (NOT DOT-TO-DOT graphs) to fit the data, Your points are NOT perfect... your line gives an indication of the trend that they follow. Your line should be smooth... no 'bumps' or 'wiggles'! 
· A straight line should be drawn with a ruler, not freehand!

· A curved line should be drawn in a smooth 'swoop' through the points to indicate the general shape.... no 'bumps' or 'wiggles'! 
Laying out results
Results are also specified in the Extranet. Ensure the highest standards are expected from Y7 onwards:

Neat tables should always be used to present the results of your experiments. 

There should be a column for 
· each set of readings taken (never omit these!) 

· each set of calculated values from the experimental data (these may be derived for you to calculate values or plot a graph) 

 Headings should 
· be at the top of a column of numbers (this is preferable to on the left of a series of results). 

· give the physical quantity measured in words (eg. current, potential difference, length, time) . Abbreviations (I, V, l, t) can be used only if it is clear what they stand for in the text - it is best to include both! Do not use 'amount of' or 'quantity of'' - use 'volume' or 'mass' 

· include the unit the physical property is measured in. This should preferably be the S.I. unit (as this is the one that will be required in calculations).e.g. Current I (A) 

· have an indication of the error involved in taking the reading (if applicable). This can be given as a + value or percentage and indicates the uncertainty you have in taking the measurement - the reading is usually taken to about the nearest of a half a sale marking. 

· have border lines drawn around them. 

Columns should 

· contain only numerals (Your units are at the top already.... it would be a mistake to put them in again!) 

· contain numbers to the correct number of significant figures. This should indicate the accuracy to which you can read the instruments you have used. (e.g. 0.20 m indicates a reading taken to the nearest cm whereas 0.2 cm indicates you can only read to the nearest 10 cm and 0.200 m to the nearest mm). Therefore a column representing a set of readings taken with the same instrument should all have the same number of significant figures. 

· have border lines drawn around them 

Writing up Experiments
Demonstrations do not need to be written up as a full.

Not all practical sessions need to be written up as a full experimental write up.

At KS3 at least one experiment a year should be written up in full so that they get used to what is expected from them.

At KS4 and 5 a practical assessment is to be tackled – see above – this does not involve the writing up of an experiment, but the department feels that practical write up skills are useful to have!
A full write up should include:

· Title, 
· Introduction (optional)

· Diagram,
· List of equipment and safety considerations – risk assessment 
· Method, 
· Results, 
· Discussion of Results 
· Conclusion 

· Evaluation

With the movement in educational circles back towards writing for a purpose, girls should be encouraged to write in the impersonal past tense:
The apparatus was set up as shown in the diagram. The position of mass A was adjusted from 5 cm to 30 cm in 5 cm intervals and the position of mass B was adjusted to find the balance point….

From Junior School girls will have been used to writing methods as bullet point instructions. They should be taught how to convert this into ‘scientific speak’.

A full write-up would generally be too much for a lower school homework. A section of it could be set as a homework task.

Diagrams

· Diagrams should be drawn as ‘sections’ of the apparatus in pencil (using a ruler where appropriate.

· They should be fully labelled in ink

· Guide lines should be in pencil and drawn with a ruler.

· Circuit diagrams should be drawn using accepted symbols (ruler used for connecting wires etc.) – in notes freehand circuits should be encouraged as these save time in lessons (but this should be stressed as a shortcut in notes). At A level freehand diagrams are a big timesaver and girls are not penalized fo good quality ones!

Setting Homework
· Care should be taken to set tasks that can be completed within half an hour.

·  Poster work in particular takes up a considerable amount of time – may need two HWs. 

· Time taken to obtain research material from which information is to be extracted can be considerable, too. It may involve a visit to the library or a search on the Internet. Bear this in mind when setting such a task – asking for the information gathered in brief note form can overcome the time difference – or use two HWs for the task.

· Allow at least 48h for completion of any task.

· Girls have considerable difficulty in booking a computer in the school IT rooms. Therefore IT based HW should be given with a week to complete it.

· Work that has to be done in groups need time for the girls to get together at rec or lunchtime to prepare it. Allow a week for them to do this as they will have lunchtime commitments to work around.

· A range of activities should be set for homework over the year: 

· reading, 

· research, 

· IT based tasks, 

· poster work, 

· peer presentation preparation

· drawing a diagram

· planning an experiment

· writing up a practical activity

· plotting a graph 

· Written tasks need not be set each week, but something ‘hard copy’ should be set at least twice a half term.
· When tasks are to be allocated a grade, the criteria that will be used to award that grade must be made clear to the students when the piece of work is set.

· When the marked HW is handed back feedback on why full marks were not awarded must be explained to the students and evidence that this has been done should be in the notebook. 
· The teacher does not have to write a comment on each piece of work but sometimes this is necessary because of the nature of the problem. 

· ‘See Me’ is useful – initial and date when this has been done.

· If there was a general problem with a homework a ‘comment’ can be dictated to the whole class.
· The Extranet can be used for ‘global feedback’ and/or model answers.

Marking Policy
· Attainment marks (1-10) should be given for calculations and exam questions. A comment should be given for notes taken from the teacher or text book - it should indicate the effort put into the work.
· To get an A for effort:
· Each piece of work should be dated. 

· The titles and subtitles should be underlined with a ruler.

· The work should be neatly presented with care taken over handwriting and any diagrams drawn (sharp pencil, ruler used where necessary etc.)

· Good use should be made of white space, indenting and highlighting
· Books should be collected in from each group at least twice (preferably fortnightly) during each half term - each time they are marked notes to assist awarding an effort grade should be taken.

· Due to time limitation it is not expected that everything written in notes should be scrutinized by Staff when marking, but evidence that it has been scan-read should be provided by at least one tick on each double page of the note book and a grade should be awarded for the quality of presentation. 

· This gives the student the assurance that work has been looked at and allows Staff to notice whether class work is up to date. Any missing or incomplete work can be highlighted during a ‘scan through’ and noted at the end of current work as needing to be attended to. A check can then be made that it has been completed and brought up to date when the book is collected in again – an order mark can be issued if it has not been done. Persistent offenders can be put into detention if they get behind.
· HW grading should indicate how well a girl has performed the task she has been set. It is useful to note in the teacher’s mark book the emphasis of the piece of work marked so that skills can assessed easily for reports and/or parent evening interviews. E.g. ‘diagram quality’, ‘expression of ideas’, calculation work’.
· Classwork may sometimes need grading too. Important diagrams should be marked for neatness and accuracy to reinforce their importance, as should graphs and tables of results. Girls should be encouraged to produce work of a very high standard from the outset.
Teaching Resources
· The science folder contains useful interactive software. Science School (very useful for terminal velocity), Crocodile Physics (excellent for circuit work and light) and Tumbling Dice (radioactivity) are worth looking at.

· The resources folder contains a lot of material that can be used to help you deliver lesson material. In the science-pupils folder there is a selection of PowerPoint presentations that can be copied and amended (please do not amend the original – copy and rename). It also has a link to a Staff Only section – the Department Records are kept in there.
· The Extranet (accessed from the WGHS internet site) has links to a wide range of material – both general and subject specific. (Information to access the extranet from home: the user name is: wghs; the password is afps-girls)
· The interactive syllabuses (GCSE and A level) are particularly useful to students as they have links to background notes on all of the major topics.

· The ‘science in the news’ section is very useful to add relevance to lessons and is a good place for them to start research.

· Cyberphysics can be accessed via the cats’ eyes logo at the bottom of the science extranet page. It covers a wide range of topics.

· The Virtual Workspace is available for Y10 and above. It has a selection of self assessment material. This can be set for homework.

· Copies of Physics Education and Physics World are available in lab P2 (and online at the IOP site).

· The cupboard (by the door of P2) in P3 has a selection of photocopiable resources – for example Physics for You (Johnson) Sheets
· The Heinemann Tests etc. are available on computer (in resources science/staff only) and in hard copy in the cupboard in P3.

· Past paper questions for SATs, GCSE and A-level are kept in a filing cabinet in P2

· Test papers for Y7-11 are kept in the filing cabinet in P3.

Laboratory Facilities in the Physics Department
Laboratory P1 has:

· an interactive whiteboard –.you can therefore store your PowerPoints in the resources folder and use the Internet and extranet pages within your lesson.six stand alone PCs

· a write-on whiteboard and a chalkboard

· a low voltage supply

· gas

· no black out (you will therefore have to arrange a lab-swap to do optics experiments).

 Laboratory P2 has:

· an interactive whiteboard –.you can therefore store your PowerPoints in the resources folder and use the Internet and extranet pages within your lesson.

· a network of four computers and a monochrome laser printer

· a write-on whiteboard

· a low voltage supply

· gas

· black out blinds at the windows.

Laboratory P3 has:

· a stand-alone computer and an inkjet colour printer.

· no low voltage supply

· no gas supply

· no black out (you will therefore have to arrange a lab-swap to do optics experiments).

· A write-on whiteboard 
Timetable for Physics Staff:  2009/2010
	Day
	Period
	FW
	LJ
	PER
	BC

	Monday
	1
	13C
	
	
	

	
	2
	13C
	
	
	

	
	3
	free
	
	
	

	
	4
	8S
	
	
	

	
	5
	8P
	
	10S1
	

	
	6
	9A
	
	10S1
	

	Tuesday
	1
	Free
	
	
	

	
	2
	Free
	Mentor meeting (staff room)
	
	

	
	3
	Y12
	free
	
	

	
	4
	Free
	12D (P1)
	
	8F

	
	5
	Y13
	free
	
	

	
	6
	free
	13C (P1)
	
	8A

	Wednesday
	1
	7P
	
	
	

	
	2
	free
	
	
	

	
	3
	10S3
	
	
	

	
	4
	10S3
	
	
	

	
	5
	9P
	
	
	

	
	6
	7S
	
	
	

	Thursday
	1
	12D
	9S (P2)
	
	

	
	2
	12D
	free
	
	

	
	3
	8P
	Y13 (P3)
	
	

	
	4
	8S
	
	
	

	
	5
	11S4
	11_2 (P2)
	
	

	
	6
	11S4
	
	
	

	Friday
	1
	Free (PPA)
	
	
	

	
	2
	9F
	
	8F
	

	
	3
	11S1
	11_3 (P2)
	
	

	
	4
	11S1
	
	8A
	

	
	5
	10S2
	Y12 (P3)
	10S4
	

	
	6
	10S2
	
	10S4
	


Appendix A
All persons handling radioactive materials are required to follow the requirements of this risk assessment and the local rules.

If a member of staff or pupil becomes pregnant there is believed to be no reason to alter work practices as set out in this risk assessment and the local rules but the precautionary principle is to be employed and radioactive materials are not to be handled by the pregnant person.

The RPS - Radiation Protection Supervisor (FW) - will check that the risk assessment and local rules are being followed. The RPA - Radiation Protection Advisor (Science Inspector for Wolverhampton – Jo Horlock) will visit every 3 years to check that procedures are in accordance with legislation.

Training and Preparation

All teachers and technical staff handling sources are to have a risk assessment and local rules explained to them by the RPS. A copy of these is then to be provided for their own records.
A copy of the risk assessment and local rules will also be kept in the Science handbook and be provided with radioactive materials when they are requested by staff.

A level students must be made fully aware of how to handle radioactive materials safely and how to minimize their exposure to ionizing radiation before they are permitted to use them in a practical situation. Teaching staff are responsible for ensuring that this is the case for each pupil in their group.

Persons at risk 

· Physics Teaching Staff, 

· A level Physics pupils conducting a practical experiment with the sources 

· Physics Technician
· Pupils watching a demonstration by a member of staff

Sources held on the premises

The sources used at WGHS are regarded as very low risk when the controls specified in this risk assessment are followed. The sources held on the premises are listed below :

The following are found in a wooden lead lined source box:

· Uranium oxide powder in an enclosed polythene capsule - NOT TO BE USED as not a sealed source

· Strontium 90 beta source – sealed source used in A level practical assessment experiment.

· Americium 241 alpha source – sealed source

· Cobalt 60  gamma source (too weak to be useful) so a new one was purchased - Co 60 (5 Ci) gamma source – in separate wooden lead lined box.

Also in the cupboard are all materials that have been sent to the school as part of  practical examinations (wrapped in lead and in a sealed polythene box), equipment used for experiments such as the spiranthiscope, cloud chamber sources and thorium cows and the bottle of Uranyl (VI) nitrate-6-water crystals for the production of a protactinium generator.

THE ONLY SOURCES THAT SHOULD BE REMOVED FROM THE CUPBOARD ARE THOSE IN THE LEAD LINED BOXES FOR ‘A’ LEVEL PRACTICAL EXPERIMENTS – ALL OTHER EXPERIMENTS SHOULD BE CARRIED OUT USING THE SIMULATION PROGRAM ON THE  NETWORK – TUMBLING DICE

Storage and handling

· Local rules are to be followed at all times.

· All teachers and technical staff handling sources are to have a risk assessment and local rules provided when using the sources.

· The area in laboratory where sources are being used is to be identified and delineated with a radioactive hazard sign.
· All radioactive sources are kept in a locked storage facility at the back of the stage area. (Go downstairs after entering the music practice rooms – the room in which the locked metal cabinet is to be found is behind the door to the right (which is clearly marked as being the place where radioactive materials are stored. The cupboard is also marked clearly with the radioactive hazard sign). Keys for this room are held by the laboratory technician Mrs. Kerry Clark and the site staff have duplicates to the door. They are kept in the physics prep room.
· All sources are shielded and kept in their lead lined boxes until needed for use.

· The radioactive rocks are to be kept in polythene bags and polythene gloves should be worn when handling them.

Signing out and in procedure
· When removed from the secure storage facility they must be signed out by the person removing them (technician) in the signing out/in log. 

· The person receiving the sources (teacher in charge) must sign for them in the log on receipt. 

· They are then to be signed back into the care of the person returning them to the store (technician). 

· AT NO TIME MUST THE SOURCES BE LEFT UNATTENDED.

Persons Authorised to handle the Sources

· Persons authorized to handle the sources are teaching staff, A level Physics pupils and the Physics Technician. 
· NB Pupils under 16 are not permitted to handle the sources.

Dose Estimate

· Maximum permitted dose would be if a pupil held a source in her hand for 10 minutes. Skin dose from Radium-226 source delivered would be 666 microsieverts.

· Much more likely is that there would be a dose delivered to the whole body whilst holding source with tweezers (under 5 microsieverts) plus small contribution 1-2 microsieverts from whilst source was part of experiment. This is well below the permitted level.

· The dose from a Strontium-90 source would be about one twentieth of above. Other sources not regarded as a significant risk providing tweezers are used.

Routine Procedures

· Wipe testing of sources to be carried out every 2 years. This is to be logged on the Wipe Test Record Sheet which is to be kept with the sources and may be requested by an Inspector at any time. Adam Shepherd has been trained to carry out this procedure.
· Wipe testing to be repeated if sources are dropped or become damaged in any way.

This is a fluid document.
Please suggest improvements to it.
A copy is in the Physics section of the network resources for physics.
This will be throughout the coming year -  Staff will be notified of amendments as and when they occur.
Hard copy to be kept in the Physics Prep Room

Electronic Copies to MB, EV, PS, AB and LJ – and also PGCE students from Birmingham University
2
2
revised by LOJ (Feb 2010)

