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The Department

Historically Physics arose out the academic application of mathematics to dynamics problems, where Chemistry arose from the systemisation of the ad hoc rules used by practising chemists and Biology from a synthesis of Naturalism and Medicine. As a result each science has a different emphasis and tradition. Physics continues to be recognised as the most mathematical science, and mathematical ability can be a limiting factor on achievement at iGCSE and A level.

At Victoria College the three sciences are taught as separate subjects by specialist teachers from Year 7.

Aims

The Physics Department’s aims can be broken into Subject Aims:

· Develop an understanding of Physics’s key contribution to the modern world

· Promote the idea that Physics as a topic, and the iGCSE in particular, is a desirable and achievable qualification for the boys at Victoria College

· Promote STEM university courses and careers to boys who may not be exposed to many science and engineering professionals on the island
· Develop an understanding of the use and importance of ICT in the performance and analysis of experiments

And Student Development Aims:
· Understanding of key concepts to help solve problems in unfamiliar situations
· Understanding that methods met in mathematics are more generally applicable and are used to solve problems in unfamiliar situations 
· Using scientific methods of investigation to solve problems in a disciplined way
· Developing personal research skills, often using ICT
· Developing skills necessary for the presentation of complex ideas, often using ICT
· Appreciating the contribution science makes to society and realise that applying science can lead to moral and ethical issues having to be addressed
· Understanding that learning in science contributes to personal development because the interest and curiosity shown need to be balanced by an awareness of health and safety matters and respect for living things and the environment
· Appreciating the powerful nature of scientific knowledge and explanation and understanding that science is always developing
Classes for 2014-15
Classes removed
Physics Curriculum

KS3

The three individual departments are able to choose their own approach to year nine. The exception is year nine top set who follow a Science Department mandated accelerated course and therefore start their iGCSE course in Y9.

At KS3 each science (Phys, Chem, Biol) teaches one one hour period per week to five groups (there has been a proposal to move to six groups for Y9), with the addition of extra rotation lessons in year nine.

Design requirements were that the Physics course included some iGCSE level work so that the boys have a basis for option choice, and that the content of Part 1 (Core) of the GCSE is covered somewhere in years eight and nine, this is to meet the statutory minimum knowledge for those boys who opt out of GCSE physics at the end of year nine.

The rational of the Physics course had been that we have time in years ten and eleven to complete the iGCSE so we have used the year nine course to teach important ideas like vision that are absent from the iGCSE. We also spend a lot of Y9 time to reinforce electricity properly, because it is a topic the boys find hard. With experience of our switch to iGCSE we have slightly modified the presentation of some KS3 to match iGCSE question styles and terminology, but for the most part the big change has been one of challenge and expectation rather than content.
The Schemes of Work for each of the three years are written in house and are subject to periodic review; the year nine imaging course was rewritten in 2010, the year seven course was slightly modified in 2012, SC modified some of the AS course for 2013-14  and TS has modified the Y8 course for 2014-5.
	
	Year 7
	Year 8*
	Year 9*

	Weeks 1-2
	Induction
	Energy
	Electricity

	Weeks 3-4
	Measurement
	
	

	Weeks 5-6
	
	
	

	Weeks 7-8
	
	
	

	Weeks 9-10
	Material Properties
	
	

	Weeks 11-12
	
	
	

	Weeks 13-14
	
	
	

	Weeks 15-16
	
	Nuclear Radiation
	

	Weeks 17-18
	Forces
	
	

	Weeks 19-20
	
	Waves
	EM Spectrum & Imaging

	Weeks 21-22
	
	
	

	Weeks 23-24
	
	
	

	Weeks 25-26
	Solar System
	
	

	Weeks 27-28
	
	
	

	Weeks 29-30
	
	
	

	Weeks 31-32
	Final Assessment
Solar System Project

	Final Assessment
	

	Weeks 33-34
	
	Drag and Flight

	

	Weeks 34-36
	
	
	


*The order of the Y8 & Y9 Modules differs between sets to avoid equipment clashes
Given that the KS3 courses are in-house supporting textbooks are an issue. We therefore have a programme to develop in-house support materials. Currently there are PDF Coursenotes for all of the Y7 course, and for Y9 Imaging. Support for Y8 is currently under discussion. Y9 electricity support notes are a long term aspiration that will be tied up with changes to the KS4 curriculum and to AS Science which covers similar material.
In Years 8 & 9 the order that the modules are taken in is altered at the beginning of the year, in consultation with the Head of Department, so that classes which run in parallel are not always requiring the same experimental equipment each lesson.

To the year nine modules must be added one or two further eight week or six week, eight (6) lesson, blocks allocated in the year nine rotation.

In 2011-12 and 12-13 physics only had one year nine eight week block, and we developed a project aimed at improving independent research and experiment design skills. The project theme is Pendulums. In 2013-14 that was changed to two six week blocks, the pendulum project was modified to fill one block and Cosmology was covered in the other.
There is a summative assessment at the end of each module as well as an end of year assessment for years 7 & 8.
GCSE

At GCSE we have in the past followed the AQA Physics GCSE specification, but after September 2012 this has changed to the Cambridge iGCSE specification.
For the ordinary options sets at GCSE, physics is allocated three lessons a week in year ten and two a week in year eleven (Since 2012-13 we have had one set with 2 Year 10 and 3 Y11 lessons, making common exams difficult).

Top set is allocated one lesson a week in year 9 and two lessons a week in year ten.

The SoW followed is that set out by the electronic support notes that accompany the course textbook, modified as necessary so that parallel sets do not always require the same equipment and further modified for the time constraints of top set.

The requirement of the UK government that courses be completely examined at the end, along with the unnecessary complication of the new AQA ISAs prompted our switch to iGCSE. This massively simplifies our external exam examination timetable for GCSE, but adds in the complication of a Practical Exam.
The level of challenge of the iGCSE far exceeds that of the GCSE, particularly in its maths content and we are modifying our approach in lower school to up the challenge to match. Our expectation is that where the GCSEs were 75% A & A*, the iGCSE in the first year will be 50%.

It is Physics and is now School policy that there be a tough end of Year 10 iGCSE exam in the Great Hall. Our experience in 2013 was that the shock that that exam gave the boys was a very useful wake up call.

As a guide raw mark percentages on recent iGCSE physics exams to achieve an A have been:


Paper 1 (multiple choice)
78%


Paper 3 (written Higher)
63%

Paper 5 (practical)

75%

While the UMS marks are out of 200 and are weighted as, one mark on the multiple choice is 1.5 UMS, one mark on the written is 1.25 UMS and 1 mark on the practical exam is 1 UMS.  In 2013 a UMS of 129 (65%) was necessary for an A.

A level

At GCE the Physics Department follows the AQA A syllabus. AQA was chosen because practical work is assessed with ISAs like the GCSE. The switch to iGCSE might give us cause to review this, but our expectation is that the A level courses will be changing in 2014 anyway.
At A level, Physics is taught in only four hours a week (five is more normal on the island). There is no teachers’ book with detailed schemes of work (SoW) and lesson plans so we have developed our own, in house, SoW which contain the syllabi embedded within them to make it easy to see exactly what learning objectives are required from a block of lessons.

Particularly at AS, each module can be split in two and so the Physics Department has chosen to use two teachers for each group, the split is as follows:

	
	Teacher A
	Teacher B

	AS Module 1
	Electricity
	Particle Physics

	AS Module 2
	Mechanics
	Waves

	AS Groups post study leave
	Circular motion
(from Further Mechanics)
	Practical Physics

(ISA practice)

	A2 Module 1
	Further Mechanics
	Fields

	A2 Module 2
	Nuclear Physics 
	Thermal & Option Block


The Option Block is picked from the four on offer after discussion between students, teacher and Head of Department. The options are:



Astrophysics



Applied Physics



Turning Points in Physics



Medical Physics

In 2012 Turning Points was taught to one set, Astrophysics to the other. In 2013 both did Astronomy.
In both year twelve and thirteen the two ISAs (only one goes forward) are scheduled as soon as practical after the January module. As with the GCSE ISAs question papers may be seen in advance by the teacher concerned, but must be kept under lock and key at all times.

AS Science

Taken in year eleven by top set (also referred to as the Triple set in year 10 and the AS set in year 11), AS Science is a standalone AS (there is no A2) offered by OCR. This is a Science Department policy and there has been much debate about alternatives but none has been agreed upon.

AS Science is taught in an hour a week by each Physics and Chemistry, and two hours a week by Biology.

Biological content dominates the exams and Biology is the lead department with responsibility for coordinating what is taught and for obtaining the case study and practical exam necessary alongside the two modular exams.  

In general the Physics Department has responsibility for teaching Remote Sensing in Module 1, and power generation and distribution in Module 2.

The text book is very poor on the physics aspects of Module 1 and so the department has developed its own resource for use by the teachers and boys on Remote Sensing.

In 2011 Physics was asked to take on the teaching of the atmosphere in Module 2 (this had previously been chemistry’s responsibility) and the SoW was modified to allow for this last minute addition.

Y7 Induction

Most Year 7s will have visited a lab and had a one off lesson at the end of Year 6, so labs will be familiar.

Each Y7 class needs to be aware of basic safety rules and how to use basic science equipment safely and accurately.  Rules such as “bags in racks” need explaining in terms of safety rather than setting as arbitrary rules. The Y7 induction lessons provide an opportunity to begin this process which the measurement module then extends.  It also gives teachers the opportunity to establish their rules with the class.

The lesson plans and resources give an outline of the induction period and are available within the Y7 schemes of work.  They are a guide only and should be adapted to suit individual teachers/classes.
Co-curricular & Stretch
The department is committed to challenging every student, whatever their ability, so that they can achieve their full potential. 

· The department identifies able learners using

· CATs scores and SATs results

· End of year tests

· Ongoing observation in lessons by class teachers.
Able learners are recommended to EP for inclusion in the Gifted and Talented programme. 

 Able learners respond particularly well to open ended tasks and investigations, which are encouraged and some suggestions are included in schemes of work. 

ICT is widely used as a tool for challenging the more able. There are many excellent websites for interactive learning, which younger students can work through at their own pace. The department has the school website which includes relevant links.

Able GCSE pupils and A level students are encouraged to take part in Faulkes telescope research exercises, several of which are described on the Faulkes website with downloadable software and astronomical problems that can be usefully addressed. Able GCSE pupils and A level students are also encouraged to read around the topic with the very many popular science books that discuss quantum and space time topics (Bill Bryson’s “A Short History of Nearly Everything” is a good starting point).
Astronomy Club currently 7.30-8.30 on Thursday evenings in term is a co-curricular addition aimed at extending interested boys. It is open to boys taking GCSE Physics in years 10 & 11 and is designed to achieve Edexcel Astronomy GCSE for those boys who wish to enter. Sixth formers are welcome to attend the discussion evenings and the observation evenings. Observations are carried with the school’s electronically driven 8” and KB’s personal 4” reflecting telescopes and remotely with the two 2m Faulkes Telescopes with which boys can choose targets, book time and run the observing sessions.
Department Meetings

Departmental meetings are held in Physics 2 on roughly alternate Mondays at 3.45, in line with the timetable in the Staff Handbook.

With such a small department formal agendas are rarely necessary, the topics raised are usually the ones discussed one on one within the department over the previous two weeks. Any topics which any member of staff believes must be discussed can be placed on the agenda (formal or otherwise) by informing the Head of Department in advance.
Minutes are written up by the Head of Department as soon as possible after the meeting under the general headings:

1. Equipment

2. Syllabus
3. Assessment

4. Teaching 

5. AOB

And are distributed to the department and copied to JR (senior teacher with responsibility for CPD and line management responsibility for Physics).
Equipment & Budget

Until 2013 the Physics Department was been well funded and we had been able to extend our range of equipment each year.
The department is reasonably well off for traditional equipment like newton meters, dynamics trolleys and even ticker tape timers, but in recent years has invested extensively in ITC equipment. Specifically a wide range of measurement heads for the Science Department EasySense datalogger boxes and standalone laptops to plug the dataloggers into.

Staff are encouraged to design new ways of using the datalogging equipment and the use of dataloggers and laptops has now even reached Year 7. Staff should be aware, however, that because most schools will not have such an extensive range of logger equipment external examinations will still concentrate on traditional methods. [Note also that the datalogger boxes are a Science resource and we do not have first call on them, the laptops and most of the heads are, however, Physics kit].

Budget

The Science Department takes a small portion of the Physics Discretionary budget for science wide spending, as a consequence printer paper for use in the department must be taken from the Science Prep Room because that paper is for “Science”.

The rest of the discretionary budget must meet our need for:

Photocopying

Exercise books

Lined Paper

Graph Paper

Sundry stationary

Replacement text books and revision guides

Written Extension materials


Exampro (AQA question database)

Other physics specific software

Physics DVDs

Experimental Consumables

Equipment Repair

Replacement Equipment

Text books for entirely new courses forced upon us by national changes may or may not receive some support from central college funding.
Changes in 2013 have reduced our budget by £2000 and spending on new equipment to extend our teaching no longer comes out of our discretionary budget, ideas have to be submitted to a committee for approval and have to match our development plan!

Ideas for equipment or other spending should be raised at the departmental meetings.

Equipment Storage

The physics equipment is mostly stored in the central three pairs of stacks in the Prep Room High Density Shelving System. Some is stored on the open shelves in the Prep Room and small or valuable items (the laptops) are stored in the low level lockable cupboards.
The radioactive sources are kept in a locked metal safe in a separate locked area and must be signed in and out by any staff requesting them from the Technical Staff. The technicians will organize to bring them into the Prep Room and temporarily lock them up there immediately prior to the lesson and will return them to their safe immediately after the lesson. Radioactive sources may not be used without sufficient prior notice to the technical staff and without prior training.

The storage area off Physics 2 contains some little used experimental kit, whose long term necessity is periodically reviewed, and the desk fans; for which there is no other space.
The majority of equipment is listed by storage area on the sheets on the end of the high density shelving. It is impractical to continually update this list and so we rely on each other as well as the technicians to keep up to date with new equipment arrivals (there can be a very long delay between ordering and arrival).
In each physics lab there are 12 non stabilized 0-15V power supplies, twelve trays of wires, a range of retort stands, bosses and clamps, twelve thermometers, twelve Bunsen burners with accessories and twelve each of two sizes of beaker.

Equipment that you have got out to use yourself should be put back. All other equipment, except that in the room already, is requested in advance (see Planning and Technician Time) and should be returned neatly to the trays and trolleys by the boys when no longer required, it will be removed and tidied away at the end of the lesson.
Physics stationary is kept in the cupboard below and to the left of the technician’s computer station and paper in the next cupboard at right angles to it.
Spare text books, and exercise books - should the small stock in the Prep Room be inadequate – are kept in the store room off Physics 2.

Past Papers are kept in box files in the store off Physics 2.

Lower school exams are kept in a file drawer in Physics 1.

Departmental Videos and DVDs are numbered and can be requested along with other kit. As a college we are currently moving to video on demand from a central “Click View” server. A useful facility is that this system automatically records the previous two weeks worth of basic freeview channels so that any programme that any member of staff sees as useful to the department can be requested to be added to the Physics folder on the Click View server retrospectively by emailing ******. All staff should be kept informed of useful Click View additions, new DVDs can be requested for purchase at department meetings
Development Plan
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Policies

The Polices in this section are supplemental to whole school polices contained within the staff handbook and officially published elsewhere by the school. These policies should be read and observed in conjunction with school and science wide policies. Where overlap exists whole school policies and then science wide policies take preference.
Health and Safety

General Statement
It is the duty of all members of the science staff, i.e., teachers, staff who work in the department occasionally, technicians and other support:

· to take reasonable care for the health and safety of themselves and other persons who may be affected by their acts or omissions during work; 

· to be familiar with this health and safety policy by periodic reference to it; 

· to look out for any revisions; 

· to follow its provisions, and 

· to cooperate with other members of staff in promoting health and safety.

Risk Assessments

Every employer is required under various regulations
 to supply employees with a Risk Assessment before any hazardous activity takes place. (Hazardous activities, common in science departments, are listed in the publications described in Appendix 2.) Because it is impracticable for the employer to write risk assessments for each of the many activities in school science, this employer follows the HSC recommendation to adopt published ‘model’ or ‘general’ risk assessments, which school science departments adapt to their local circumstances.

Whenever a new course is adopted or developed, all activities (including preparation and clearing work) are checked against the model risk assessments and significant findings are incorporated into the scheme of work (described in CLEAPSS guide L196, Managing Risk Assessment in Science). 

If a model risk assessment for a particular operation involving hazards cannot be found in these texts, a special assessment is obtained, following the employer’s instructions, from CLEAPSS.  In order to assess the risks adequately, the following information is collected:

· details of the proposed activity;

· the age and ability of the persons likely to do it;

· details of the room to be used, i.e., length, width and height, availability of services and whether or not the ventilation rate is good or poor;

· any substance(s) possibly hazardous to health with concentrations of solutions;

· the quantities of substances hazardous to health likely to be used;

· class size, and

· any other relevant details, e.g., high voltages, heavy masses, etc.

Where new practicals are planned it has become our practice for Cathy Smith (Physics Technician) to phone the CLEAPSS Physics Adviser for advice, this is quick and straightforward way to meet most of the requirements above for new work.

Where there is any hazard involved in an experimental procedure staff are required to consider the characteristics of the group that are going to be carrying out the experiment and to modify the risk assessment and the practical accordingly.

We recognise that the vast majority of Physics practicals are low risk. PDs do not exceed 12V, chemicals are rarely used, and so the majority of risks are mechanical.  It is now Physics policy that for routine, low risk practicals Risk Assessment be treated as a learning exercise. To this end the “Risk Assessent” boards in each lab are to be used to produce a risk assessment in practical lessons following a class discussion. The aim is that once the boys are sufficiently familiar with the process, carrying out a risk assessment will become routine. 
Example Boards:
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To this end warning sign magnets have been made to go on the lab risk Risk Assessment Boards, these are of two types; instruction (blue diamond) and “risk of..” (yellow square) 

In each lab:

2x Things Falling

Hot Surfaces

General Warning

Use a Clamp

Available for order on equipment lists:

                Nuclear Radiation

                Laser

                UV

                Electrical Hazard

                Irritant 

Breaking Glass 

Wear Safety Goggles

Wash Hands

Staff should always consider the make-up and demeanor of the class when giving guidance on risk and the level of detail necessary in an assessment.

The SoW requires one experiment which involves Sulphuric Acid, the planning sheet for this practical is given as an appendix.
Lone working

Technicians and Teaching Staff sometimes work on their own, especially at the beginning and end of the day and during holidays. They should refrain from any hazardous activities at such times, for example, diluting concentrated acids, testing high-voltage equipment, etc.
Teaching Staff who are in labs when they might not reasonably be expected to be so, i.e. in holidays or very early or late should carry a personal mobile phone with them and/or make sure that another adult is aware that they are there. In such circumstances procedures will require specific lone working risk assessments to be carried out by the Head of Department.
In addition all staff must follow the new (2013) Island/College lone working requirements that ************ (*******and tel ***********) be emailed or texted when you arrive to begin a lone working session and again when you finish. Full policy in staff shared area.
Equipment and resources

Electrical testing

To meet the requirements of the Electricity at Work Regulations 1989, this employer requires portable electrical equipment to be inspected and tested regularly. The Head of Science has the function of seeing that this happens within the science department.

This work will be carried out by the trained technician using a proper earth-bonding and insulation test set.
All users are expected to carry out a quick visual inspection before using mains-powered equipment.

Radioactive sources

The school's Radiation Protection Officer (RPO) is ****** of ESC.
Our school Radiation Protection Supervisor (RPS) is Steve ******.
The History of the Radioactive Sources (i.e., authority to purchase, record of delivery, details of events in the life of the source and eventual certificate showing method of disposal) is kept in the radioactive sources file in the radioactivity cupboard.

The Use Log (showing the times that any sources are removed from and returned to their store) is kept in the preparatory room.

See also Equipment Storage.
Equipment safety

All staff selecting equipment for purchase will check that it is safe and suitable for the intended purpose (to comply with the Provision and Use of Work Equipment Regulations 1992). Equipment listed by specialist educational equipment suppliers is taken to meet these Regulations but all other equipment, especially gifts, is treated with caution and carefully assessed. Advice on safety and suitability is sought from CLEAPSS through publications and directly.

Equipment restricted to those users who have received or are receiving special is required to be labeled accordingly.

Any user who discovers a hazardous defect in an item of equipment must place it where it will not be used and report it to the Head of Science.

Vacuum Equipment

Vacuum equipment has the risk of implosion, particularly glass vessels. Risk assessment is therefore required before new experiments are carried out and screens to protect staff and students must always be used.
The vacuum equipment is checked at least once a year to ensure that no defects have developed. All users are required to carry out a visual inspection each time before use, vacuum vessels with any slight evidence of cracking must not be used.

Personal protective equipment

Eye protection is provided in each lab and is periodically checked to make sure that it is all in an acceptable condition.
Lab Coats are required kit for all students and science staff, but are only used when specified in Physics, unlike Chemistry where they are always compulsory. Should the risk assessment judge lab coats to be necessary and the staff or student does not possess one they may not perform the experiment.
Chemicals

Hazardous Chemicals are rarely used in Physics, where they are necessary it is department policy that advice is sought from the Chemistry Department on risk assessments and handling and that their policies be followed.
Manual handling

All regular operations involving lifting or carrying equipment, pushing trolleys, etc will be assessed to see if any may give rise to risks of injury. Problems, or tasks that are potentially hazardous and not “one-off”, must be raised with the school Health and Safety Committee. The following could help in minimizing areas of danger when engaged in manual handling with a potential risk
:

	Hazardous situation
	Control measures

	Congestion in corridors, etc
	Do not move items between laboratories & prep rooms at change of lesson times, when substantial numbers of pupils are moving around.

	Cluttered floors
	Remove clutter from prep room and laboratory floors, keep doorways clear.

	Damaged floors
	Report all damage to floors which could be hazardous, in writing, to site manager.

	Wet floors
	Ensure spills are mopped up quickly until nearly dry.

	Moving general equipment between laboratories & prep rooms
	Use equipment trolleys where possible.  Work in pairs if necessary.

	Moving gas cylinders between laboratories & prep rooms
	Use cylinder trolleys.

	Hazardous situation
	Control measures

	Carrying large bottles of chemicals around department
	Transfer to smaller containers wherever possible, otherwise use special bottle carriers.

	Lifting objects from high level storage
	Store frequently used items at  a medium or low level.

If rarely used items need to be stored at a high level, use a step ladder to reach them.  Do not retrieve items if working alone.

	Lifting heavy and awkwardly-shaped objects
	Only to be lifted by two members of staff who should adopt a safe posture.

	Non-routine activities, eg moving flammables cupboard as part of a reorganisation
	Adopt the normal procedure to assess risks before attempting the activity.


Security

All laboratories, preparation rooms and store rooms are to be kept locked at all times except when in use. All laboratories which are left open are cleared of all hazards, including shutting-off gas services when supervision by a qualified science teacher comes to an end.  No class is allowed to carry out practical work in a laboratory without supervision by a qualified science teacher, familiar with the departmental safety procedures.  In the unusual circumstance of any non-science staff being required to lead practical work, adequate training in laboratory rules will be provided.  Science department buildings should be locked at the end of each teaching session in order that students do not gain unsupervised access.
Concern for others

All science areas are made safe for cleaners or contractors to work in before these persons are allowed to proceed.

Outdoor activities

When planning any field trips etc, staff consult one or more of the following: the employer’s code of practice, the CLEAPSS Laboratory Handbook, Managing Out-of-classroom Activities, Geographical Association.  ******* will also give advice on planning out of school activities/trips and the procedure required for risk assessment in these cases. 
When performing a risk assessment thought should always be given to whether there are any extra hazards connected with experiments that are to be carried out outside. In particular consider whether there is any risk to or from others not directly under your supervision who might wander through.
Emergency Procedures

Spills

Spills of any volume which do not give rise to significant quantities of toxic or highly-flammable fumes (‘minor spills’) are dealt with by teachers or technical staff using a ‘spill kit’ prepared for this purpose. Advice on dealing with spills is given in section 7 of the CLEAPSS Laboratory Handbook.

Major spills are those involving the escape of toxic gases and vapours or of flammable gases and vapours in significant concentrations. (Small volumes can be ‘major spills’ if spilt in small rooms.). In the first instance the area should be evacuated and John Foster consulted, beyond which school major incident procedures for evacuation and authority notification should be followed.
Injury

Science staff will follow the normal school procedures in cases which require first aid. They will carry out immediate remedial measures, while waiting for first aiders, after the accidents, which occur in science. See Appendix 8 and the CLEAPSS Laboratory Handbook section 5.
Ian Simpson is the Physics first aider.

Reporting procedures

Dangerous occurrences, injuries or suspected injuries to a pupil or a member of staff and instances of damage or theft will be reported using the standard school procedures
ITC

It is Physics Department policy to encourage the use of ITC in connection with experiments. This means that practicals with dataloggers or with both dataloggers and laptops are part of the SoW for all years. Teaching staff are encouraged to design and incorporate new experiments that extend our use of such ITC, especially since this forms part of the new GCSE syllabus.

Current A level and iGCSE syllabi require hand graphing as an examinable skill. Therefore boys may not use programs such as Excel to produce graphs when graphs have been asked for for homework, they must be hand plotted. The rest of the work may be produced on a word processor, but printed and stuck into the exercise book, this should be encouraged with boys with handwriting issues.

Understanding the usefulness and the pitfalls of research on the internet already forms part of the GCSE syllabus, but care needs to be taken with what topics are set because much of the physics content on the web is at too high a level for the boys to research and understand, and copy and paste with no understanding will result. Space topics are usually the most accessible and such research forms part of the Y7 SoW.

Presentation of work using software like Powerpoint is encouraged and provides good opportunities for peer assessment. This is currently part of the Y7 and Y9 syllabus but should be extended into other areas where staff can see an opportunity and benefit.

All staff are encouraged to produce worksheets and resources for incorporation on the VLE. Care needs to be taken where there may be copyright issues, such as with worksheets generated with Exampro.

Staff are encouraged to take photos of interesting physics activities to enliven the VLE pages, the department camera is always available.

The look and tone of the Physics content on the VLE has tended to be the responsibility of the youngest member of the department and will therefore become the responsibility of TS when he has settled in enough to have the time.
Planning and Technician Time

It is Science Department policy, as well as good practice, to plan practical work well in advance so that equipment requests for the following week can be made to the technical staff by End of School Thursday at the latest.

The Physics Department is supposed to receive 50% of *****’S time, the rest being given over to Biology, in practice we receive 25-30% of ****’s time and roughly 25% of ****’s. This, as was reported in the most recent department review, is below national recommendations and well below the technician time allocation for similar departments in the UK, therefore the teaching staff need to be aware of the time consequences of their requests.

Consumables reasonably available on the island, but not in stock in the department (e.g. large numbers of balloons) can be included in equipment requests but should be flagged up as such and preferably discussed with ** or ** so that they have the necessary notice to go and purchase them.

The technical staff are very amenable to discussing experimental requirements providing that they are warned about changes/new ideas in advance.

Where experiments need laying out in advance (ISAs for example) this also needs to be flagged up and may require some lab swapping so that a clear room is available to set up in. Where possible schedule such lessons for 1st, 3rd or 5th period.

Where the kit request is for a “Practical” the technical staff will assume that 12 sets are required unless otherwise stated

The technical staff tend to refer to labs numerically starting with Chemistry 1, this makes Physics 1 and 2, Labs 4 and 5 respectively.

An example of an equipment request sheet is below:
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Day | Period | Demoor | Year |Lab | Kit
Practical
Long Fibre optic,
Mon |PI DPemo 9 top | PH2 | led array,
beaker of milk (100ml) and the bright light source
Sig Gen,
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Mon | P2 Pemo 8 PH2 | crystal mike,
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Wed | P2 11 €HI | None
Wed | P5 Pract 9 rot | PH2 | As previous week
Laptops,
datalogger pulley heads +data loggers and wires,
Thur | PI Pract 3 L1 | 100g hanging masses,
x8 whipping twine,
disposable springs
Scissors
As previous metre rules with wires except wires should
T " = all be the thinnest
Ramps
Cans
Fri |PI Pract 71 PH2 | Stopclocks
Metre Rules
Stands, Bosses and Clamps
1 .
Fri ] top PHI | None - Trident
Fri P3 13 PH2 | None





Marking

The department acknowledges the need for regular, accurate marking of students’ work.  This enables us to:

· assess how well an individual student and the group as a whole have understood a concept

· feed back to students about the progress they are making

· correct any errors

· evaluate our teaching.

All written work is to be done in black ink.  Students are NOT to use red ink or pencil in written work.  Well-sharpened pencils are for scale drawing, diagrams and graphs.  Mistakes are to be neatly crossed through and rewritten. Tippex must not be used – it is disallowed in public exams .

Homework must be written up on the board well before the end of the lesson and boys given time in the lesson to transfer it to their homework diaries.

ALL pieces of work done MUST:

· Have a title underlined

· Have a left-hand margin for question numbers only

· Be neat

· Have answers clearly stated at the end of working

· Have correct units – penalise incorrect units especially area and volume

All textbooks, answer books, staff copies etc are to be covered with sticky-backed plastic

Textbooks are to be stamped and numbered
Much classwork and some homework can be marked by students themselves.  This can be done by swapping books or students marking their own work, at the discretion of the teacher.  When students have marked their own work, the teacher needs to look over this next time the books are collected in.

 The teacher’s marking should be diagnostic and corrective, in order for students to see where they have gone wrong.  If an error is made consistently by many members of the class, go through the question in class and get the students to copy the correction.

Comments (positive if possible) should also be used as much as possible.

After marking a student’s exercise book or homework, teachers should reflect on the effort a student has put in and award a grade E1 to E5. The criteria (reproduced below) are available to all groups through the VLE and this should be pointed out at the beginning of the year. These grades can be used for periodic marks. The student’s organisation and attitude should also be taken into account for this.
	Grade
	Homework Type

	
	Practical Write Ups
	Calculations
	Research

	5
	Some small portion of the work attempted
	Some small portion of the work attempted
	A little work is copied from a single source.

	4
	Some of the expected work is there, but major portions are missing.
	Several of the questions attempted, no workings.

OR

All of the answers there, but presented so poorly that it is not clear that the answers are the student’s own work.
	Reasonably relevant work is copied from a single source.

	3
	The expected sections are present but lack detail. In particular the required detail, as laid out in “Instructions for Writing up a Practical” is absent.
	The majority of the questions attempted, but the lay out of workings is inadequate or absent.
	Work is copied from more than one source and there is some attempt at referencing.

OR 

There is some attempt to put work into own words, but no reference.

	2
	“Instructions for Writing up a Practical” have clearly been followed.
	All questions show workings. All answers show units.
	There is an attempt to put research material from more than one source into own words with proper referencing.

	1
	“Instructions for Writing up a Practical” followed and extra thought given to the operation or consequences of the experiment
	All questions show neat, well thought out workings and units.
	Multiple sources are used, work is put into own words or directly quoted correctly. It is clear that the research material has been understood.

All correctly referenced.

	Credit
	All of the above plus some extra such as a big improvement on previous work, or reference made to extra material looked up to support understanding of the practical. 
	All of the above plus some extra such as a big improvement on previous work, or every single answer in a hard exercise correct.
	All of the above plus some extra such as wider research than was asked for, or not just the source material, but the extra reading needed to understand the source material is referenced.


It has become Physics policy that practical write-ups set for homework for all years closely follow the “Instructions for Writing up a Practical” which are widely available through the VLE. Write-ups that do not follow this formula are therefore more harshly marked and a comment must be added to explain why the marking was harsh. 

Referencing

It is due to be school policy, and is currently Physics Department Policy that documents submitted to or produced within the department should be properly referenced.

In the instructions for any independent research project it must be made clear to the boys that referencing is expected and that plagiarism is unacceptable.

In typed work footnotes should be encouraged, in written work either reference within the text, or better, end notes should be used.

There is an onus on all Physics Staff to appropriately model referencing. This is actually quite a large commitment because teaching necessarily contains material culled from a large range of sources, but we can not expect the boys to behave properly if we do not lead.

Rewards and Sanctions

The Physics Department believes that praise, appreciation and reward are central to the learning process.  They give a positive atmosphere to the classroom, and they help to develop students’ self-confidence and motivation.  Recognition of achievement can take many forms:

· Comments – verbal or written in exercise books

· Credits – each student has credit space in planner; the teacher awards sticker and signs it.  Individual teachers have their own system for awarding merits, e.g. 3 A’s, top in a test, improvement, good coursework etc.

· Parent’s evenings
It is very important that achievement, however large or small, is recognised, and that any praise given is sincere and meaningful.

If a student fails to live up to the standards set, the first line of action should be with the class teacher themselves.  Sanctions include:

· A strong word at the end of the lesson

· Break/lunchtime detentions
· A set task to be completed at home

· After school detentions – these need 24 hours notice; a form needs to be filled in.  If the situation develops beyond this, the Head of Department needs to be involved.  This may then lead to form tutors, Director of Studies and/or parents becoming involved, as is appropriate.  N.B. any contact with parents, Heads of Year or Form Tutors should be made via the Head of Department.  

In very extreme circumstances, it may be necessary to remove a student from the classroom.  If this is felt necessary, it should involve the Head of Department and the student needs to be placed somewhere to work, not simply left outside in the classroom – see newly developing school policy on removals.
It is important that any admonishment is given in a framework that emphasises the standards that are expected, past good behaviour and future potential.  It is also important that any future improvement is recognised and commented upon. 

KS3 Assessment & Setting

Physics is a hierarchical subject, where the understanding of certain concepts is based upon the understanding of other concepts.  Because of this, and because of the fact that our schemes of work place an emphasis on practical work performed by the whole class, the most effective way of teaching the subject is in ability groupings at KS3.  We therefore try to formally ‘set’ students for Physics as early as possible.  This process currently takes place at end of year 7 in conjunction with the other two sciences. The students stay in the same set for each science.

During year 7, students are taught in mixed ability form groups. They work on three modules, and are given common assessments at the end of this.
During year 8, students are taught in five ability groups set by ability across science on the basis of their end of year assesments. They work on three modules, and are given common assessments at the end of this.

During Year 9 boys are taught in five (potentially 6) ability sets set across Science, based on their end of assessments at the end of year eight. At the end of year nine all choose sciences as part of the options system with the exception of top set.
 A formal review of the sets takes place at the end of each school year, bearing in mind that the set in which a student is placed can affect the scheme of work they follow at GCSE.  This formal review happens after end-of-year assessments have been sat. After discussion and analysis during a Science department meeting, the Head of Science Department (it is not clear in 2013 who will perform this role) recommends set changes. He is responsible for informing both students and parents. 

It is envisaged that a student will remain in a certain set for the whole year.  However, if it is found, from interim test results and other factors, that a student has been misplaced, then movement between sets during the year is possible, in consultation with the Head of Science.

In all assessments and in the design of homeworks staff are expected to take into account any special considerations to be given to boys as outlined in the SEN folder on the Staff Shared Area of the Server.

Targets and Levels
Targets are now included on all periodics except the first. The KS3 target levels are set by combining the CATS results with our own examination results to produce a level distribution that matches our expectation for the cohort.

In brief our expectation is that, with specialist physics teachers in a selective school, boys should advance at three sub-levels per year, not the two per year expected on average in the UK. A set of boys will be starting iGCSE in year nine and so we expect roughly twenty boys to be targeting level eight (GCSE standard or better) by the end of year nine, the rest will be distributed across quite a broad range below this (a spread of seven or eight sub levels if, as we do – because of CMIS and because it helps produce a normal distribution -, you also separate level 8 into three sublevels).
In our experience CATS tends to underestimate level outcomes for boys when they reach Y9 and we allow for this when using CATS predictions.

The mathematical process for producing targets is to take the square root of our own exams and the CATS test to reduce the overall range and expand the bottom end, then scale those results to match sublevels. Calculated levels from our own exam results and the CATS test are averaged with the CATS predicted levels, and additionally in Y8 and Y9 with the last periodic level from the year before, to produce an end of year target level. If the resulting distribution is not roughly normal more emphasis is placed on our own examination results and an approximately normal distribution generally results.
As should be clear from the above, these targets rely on a mathematical exercise. This method is used because, at only one lesson a week, the staff do not have enough time with the boys to have performed comprehensive target level assessments before the second periodic.

The levels set in the periodics are then the result of the staff’s professional judgment from lesson observation and marking. We use a level expectation grid that was developed in the UK which is displayed in each lab for staff and boys, and is on the VLE for parents.
Physics has chosen not to follow the typical UK practice of buying in external, commercial leveling tests because they are mostly for science not Physics and are distinctly unambitious, as well as because of the time limitations placed upon us in KS3.

KS4/5 Setting & Assessment

Physics is part of the option system so whilst the top set follow an accelerated program taking their GCSE at the end of Year 10 (and AS Science in Year 11) those choosing Physics are then placed in two/three sets. Where two sets occur in the same block it has in the past been Physics policy to attempt setting by ability/personality, however, recently set allocation has been by random selection with no noticeable drop in results and that policy will continue. Swapping between parallel sets may be necessary to alleviate personality clashes between students, this is carried out in discussion with the Head of Department and possibly the Assistant Head Pastoral.

Where the students may be taught other subjects by Physics staff students are placed in alternative sets where possible.

Students continue in these sets into Year 11.
The outgoing GCSE course was strongly modular so all other testing and assessment carried out in Years 10 & 11 was purely formative with the aim of identifying and strengthening class and individual areas of weakness. New formative tests such as December “Mocks” are being developed to support the iGCSE.
For entry into Year 12 Physics there is an expectation of at least an A in both Physics and Mathematics GCSEs. Exceptions can be made, but only when the boy and his parents understand that A level Physics is hard (in fact it was ranked as second hardest in a Durham University Review
) and that substantial amounts of work will need to be put in if good grades are to be achieved.
The two resulting Y12 sets are decided by the option blocks that the student’s other choices have put them into. This usually results in a stronger set in the option block that includes double maths. Care needs to be taken to support students whose maths is comparatively weak (often the non further maths members of that group). The department owns maths textbooks for this purpose and extra tuition time should be offered by the teacher responsible or the Head of Department.
Roughly 70% carry Physics onto A2 and they stay in their Y12 sets. Extra maths support is particularly critical in Y13.

As with the old GCSE the A level was completely modular, but will, in 2014, have no January exams (to be replaced with a January Mock) and so the SoWs and assessments need revisiting in the light of this change.
Targets and Assessed Grades

It is our practice to use YELIS and ALIS predictions only as starting points for discussion of Y10 and Y12 targets, respectively. Unlike in KS3, we will, by then, have a good knowledge of most of the boys’ strengths and abilities and will set ambitious targets based on that knowledge. Because they are aspirational it has not been our practice to set targets less than a C.
ALIS is particularly unreliable and we have tended recently to look at the predictions based on total GCSE score, rather than those based on the ALIS test itself.
Y11 and Y13 targets had been the best outcome still possible given the modules already taken, which was something we tracked as modules and ISAs are taken. In future mock results will need to inform these targets.
We have internal mathematical predictions for Y13 based on the outcomes of previous Y13s for a given AS UMS (see Examination Analysis). These are used only as guides for ourselves and the boys, and are particularly useful for one on one discussions about where the boys are going post school. The predictions have an uncertainty of ±40 UMS so do not necessarily form our university predictions and are generally lower than our targets.

From 2013 onwards, because of the move to iGCSE, Y11 targets will need to be assessed based upon the end of Y10 exam. This is complicated by the fact that two groups are on three lessons a week in Y10 and two in Y11, and one group is the reverse, two and three, while the accelerated group has one lesson a week in Y9 and two in Y10.
The assessed grades for all KS4/5 given in periodics throughout the year are intended as an indication of the final grade the student would achieve in their exams if they were to continue to work as they had done in the preceding half term. All our staff are experienced enough to give these grades without continuous testing. Tests are set as blocks of work come to an end and are at the staff’s discretion.

Setting of Work during Staff Absence

1. Known absence. When a staff absence is known about in advance (eg. INSET, hospital appointments, meetings etc) the following points should be addressed

Inform HOD of absence, reason for absence and time expected to be absent

Set cover work, leave instructions taped to front desk in the lab that the cover lesson is to take place in, give a copy to the Head of Department.

Ensure cover work it is adequate and suitable for the class concerned (too much is better than too little)

Ensure that all materials (photocopied sheets, textbooks, videos etc) are ordered well in advance and are in the lab concerned.
2. Unexpected absence. When an absence is due to unexpected illness or events please try to set work as far as possible by telephoning school (), Steve (), or by email to Steve ()
Coursework Moderation

Course work is currently in the form of ISAs for A level and 2013 is our last year of GCSE ISAs.

All of the department’s A level ISA scripts and a small selection of our GCSE ones are sent away for external moderation and no mark has yet been adjusted, this is a record that the department needs to keep. We do not want all of our marks dropped because the moderator finds some inconsistencies.
The external moderation of the A level ISAs is strict and we receive detailed feedback as well as the scripts back for return to the students.

For internal moderation Steve Cooke has attended two courses, contentious points are raised with him during the marking process and he must carry out a final moderation session with the marking teachers before final submission.
Staff Development

The department recognises the importance of the further training of staff within the department.  In order for the department to function, we need to keep up-to-date with new developments within the subject area. We acknowledge that we all have strengths and weaknesses, and we would want to address these weaknesses through in-service training if this is appropriate.

Internal INSET may be departmental, pastoral or whole school.

The department also encourages all its members to become involved in the developing of schemes of work, developing the uses of I.C.T. 

Staff should attend AQA ISA assessment briefings each year.

Availability of Related Material

Relevant School Policies are contained in the Staff Handbook and the Staff Health and Safety Booklet, issued to all staff each year. Copies are on the Staff Shared Area of the Server.

Areas of concern to be taken into account are listed under SEN on the Staff Shared Area.

Important polices and vital information such as boys with severe allergies are displayed on the walls of the staff quiet room.

Back up materials for use in lessons and all Schemes of Work are available in the Physics Folder on the Staff Shared Area.
Paper Copies of Tests are filed in Physics 1.

Past papers and paper copies of resources printed from, for example, Exampro are in filing boxes in the store off Physics 2.

Extra material aimed at use by the students will need building back up on the VLE with the abolition of the previous system.
Internal Examination Analysis & Predictions
For a couple of years Physics has been using regression line analysis of A2 outcomes in the light of AS results as a method of predicting A2 grades and producing targets. The regression line we use suggests that students will only get 85% of their AS module grades in their A2s, but will on average pick up 20 extra marks from retakes, especially of the AS ISAs i.e.:
Overall_UMS = AS_UMS + 0.85×AS_UMS + 20

The graph which backs this analysis up is shown below.
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The graph is not convincingly bivariate (normally distributed) so it can only be tentatively concluded that 84% of boys will fall within a band a grade boundary’s width on either side of the regression line. 

Extending this analysis downwards allows us to tentatively predict AS outcomes from the Physics GCSE UMSs. This is a particularly relevant analysis since the “comparable outcomes” approach to grade boundary setting is based on total GCSE grades and we have found that the ALIS predictions from total GCSE grades are better than those from the ALIS test itself.
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This produces a regression line such that:
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A physical interpretation of which may well be that the first 200 odd marks at GCSE (necessary for a D) are utterly irrelevant to the AS.

As can be seen from the graph, for the regression to predict a C at AS, 340 – an A – is needed at GCSE which reflects our opinion that the outgoing GCSE did not offer enough challenge.

Assuming that the resulting distribution is bivariate; slightly over 90% of boys will fall within a grade boundary above or below the indicated regression line. 

Unfortunately Changes to the GCSE and our adoption of the iGCSE makes 2014 the last year that this analysis can be used.
The final set of correlations that can be considered are between KS2 and KS3 levels and GCSE outcomes. Unfortunately Victoria College was rather late to the recording KS3 levels so we do not have a huge body of data in-house. The only data we have several years for is comparison of year nine CATS and year nine sets with GCSE outcomes.

In order to make level predictions and GCSE predictions CATS assesses the boys in three areas; Verbal, Numerical and Non-verbal reasoning. The surprise from this data is that the Numerical Reasoning is the least well correlated of the three to GCSE outcomes. The combined score and (not surprisingly given the reduced number of variables) the predicted level give the best correlations (r=0.54 and 0.57 respectively). This reinforces an astute observation by a boy that “physics questions are not difficult, it is working out what the question is actually after that is difficult”.  Good language skills coupled with moderate maths skills was what was needed to do well on the old GCSE. The iGCSE and A level both seem more maths intensive. [image: image7.png]E3 Microsoft Excel - Three years of Y9 CATS
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 It is clear from the accompanying graph that this data is not bivariate, and is actually rather poorly correlated, so further statistical analysis is unhelpful.

Better correlated than anything from CATS are our internal year nine science sets (r=-.70). This correlates negatively because a low set number indicates a high likely GCSE outcome. This indicates that our internal levels, which tend to follow the sets, are likely to be substantially better predictors of GCSE outcomes than CATS. It is an open question as to whether this is because we are better at picking the strong scientists than CATS, or whether the sets are self reinforcing.

It can be seen from the set data that very few of set five have chosen Physics in the past two or three years and that the outcomes of sets four and five are very variable. As we move to harder GCSEs/iGCSE early identification and support for those who have opted for Physics from the lowest two groups is likely to be beneficial.
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Move to iGCSE

Our target for the first year of the obviously tougher iGCSE was to minimize the number of results less than a C and to get 50% A and A*.

In 2014 our A&A* count was 44%, and 15% were below C so we did not meet our targets. Initial analysis shows that the practical exam did as we hoped and pulled up most boys’ results, but that only the Y10 top set performed well on the written paper. We all therefore need to work harder at the mathematical questions, particularly which equation to use where, something that top set are more adept at than the majority of boys, and be more aggressive in putting boys in for the “Core” written paper. 
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Histograms of the 2013 GCSE (max 400 UMS, A 320) and 2014 iGCSEs (max 200 UMS, A 137)

Appendix: ESC Standard Analysis of 2014 A Level and GCSE Results

Exam analyses removed
Appendix Sulphuric Acid Expt Planning Sheet

Chemicals involved: 
Dilute Sulphuric Acid
Skin Irritant










Severe Eye Irritant




Magnesium Ribbon
Burns vigorously









Bubbles hydrogen in H2SO4




Nickel Sheet

Mild Skin Irritant to some people




Lead Sheet

Toxic if ingested





Silver Sheet







Copper Sheet

Zinc Sheet

Aluminium Foil





	Process
	Amelioration

	Group
	Consider this experiment in the light of your group. Are there students who are known to be problems in practicals in the group?

	Handling Acid
	Have in lab and briefly discuss with students the CLEAPSS advice card

Use H&S board – “use goggles”, “wash hands”, “irritant” symbols

	Spills when Collecting Acid
	Wear Safety Goggles and Lab Coats

Limit quantities to bottom 2cm of beaker

Remind students of care necessary

	Spills when moving metals in and out of acid
	Wear Safety Goggles and Lab Coats

Use croc clips to handle dry end

Have paper towels placed to receive damp metals

Remind students of care necessary

	Use of Magnesium
	Hydrogen evolved in tiny quantities.

A little H2SO4 may be carried up with bubbles causing irritation to nasal tissue if inhaled.

Advise students of the risk

Obtaining magnesium may present a temptation to some students, how this is handled will depend upon the make up of the group. 

	Handling of Lead and other metals
	Wash hands afterwards – remember to allow time for this.

Obtaining silver may present a temptation to some students, how this is handled will depend upon the make up of the group.

	Disposal of Acid
	Have large beaker placed to receive waste acid.

Give consideration to the best place for this to be.

Students should not touch this beaker except to gently pour their waste into it.

	Rinsing Equipment
	Remind students of care necessary

Require them to wash hands afterwards

	Unnoticed Spills
	At the end of the lesson wipe down and check benches thoroughly before admitting next group.


If acid comes into contact with skin or eyes follow instructions on CLEAPSS advice card.






























































































�	Risk assessments are required by the Control of Substances Hazardous to Health Regulations 1994, the Manage�ment of Health & Safety at Work Regulations 1992 and any island specific legislation.


� Don Valley High School Science Department Handbook


� "Relative Difficulty of Examinations in Different Subjects", Coe et al, University of Durham 2008, produced for SCORE (www.score-education.org)
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