
RESOURCES FOR NEW TEACHERS OF PHYSICS

This is a list of suggestions, frstly (though not exclusively) for resources that will support you inteaching A-level 
Physics, in teaching science, and in teaching in general. If you'd like an electronic copy for easier access to materials via
the weblinks, please email me at r  ichard.bonella@iop.org

The IOP's website includes material for those new to teaching or just new to teaching physics, at:

http://www.iop.org/education/ltp/newly-qualifed-teacher/page_56576.html

These notes refer to that material and to other stuff that I have found useful over the years.  I'm always happy to hear 
of other resources that people fnd helpful, and will add them to subsequent editions of these notes.  Please understand 
that expressions of opinion are mine, not those of the IOP.

I have checked the links in the course of revising this doc; please let me know of any that are broken.

TEACHING A-LEVEL PHYSICS

Help with theory

Where to start?  You'll develop your own list of trusted online resources, but I'd suggest that 
Hyperphysics is a pretty good place to start.  You can use it to consolidate your own knowledge 
and also commend it to your keener students as a place to go once they've read the textbook.  It's 
unglamorous but heavily hyperlinked and thus easy to use;

http://hyperphysics.phy-astr.gsu.edu/hbase/hframe.html

Look also at the Physics websites of the universities that have them.

For classical physics, especially looking up those derivations that are no longer included in A-level 
textbooks these days, every Physics department should have a copy of:

Muncaster R, A-level Physics (4th edn), Nelson Thornes, 1993 

For a more contemporary approach, I'd recommend:

Adams S & Allday J, Advanced Physics (2nd edn), Oxford University Press, 2013

Both books cost over £40 new, so keep an eye out for second-hand copies, perhaps of
earlier editions, if you want your own.

Another old favourite is Nelkon & Parker, Advanced Level Physics, Heinemann, 1995.

For particle physics, which seems problematic for we oldies who learned nothing of it and for the 
youngsters who know too much, try:

These two small paperbacks from the OUP's Very Short Introduction to …. series

Polkinghorne J, Quantum Theory,

Close F, Particle Physics,  (anything by Frank Close is worth reading)

If you can fnd a second-hand copy, this AQA-endorsed textbook for an earlier version (2000) of 
their A-level spec is worth reading and will only cost a fver or so.  It offers an historical approach to 
particle physics that students seem to fnd helpful.  I prefer it to books that take the: “here it is; 
memorise it” line. 

Ciccotti F & Kelly D, Physics AS, Collins, 2000
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For your own reading (both cost under a tenner), try:

Martin B, Particle Physics, Oneworld Publications, 2011. All that you'll need to know and 
more.

Al-khalili J, Quantum: a Guide for the Perplexed, Phoenix, 2012, for a good source of inspiration 
when planning lessons.

Exam boards

Specs and schemes of work (SoW) may be dry docs, but they are essential resources. Get to grips 
with the spec for your course as early as you can; they are all online.  Some are quite detailed, others
more skeletal.  Your school should have a current SoW that you can use for planning purposes.  If 
there isn't a scheme of work, and it's down to you to draft it, make this a high priority.  Set it out in 
the departmental style if there is one, in a case a colleague has to stand in for you at short notice.  
Don't be afraid to crib SoWs that you fnd online, but do think your way through them, in terms of 
allocation of time to individual topics.  Keep duplicates in a safe place for revision next year.  

Link extracts from the spec to the reading, discussion, demonstrations, video clips, software, 
practicals, problems and prep that you plan for every lesson.  If this means embellishing an sketchy 
SoW lent to you by some old hand, so be it; you’ll need a detailed plan to which you can refer in a 
hurry.

Your aims should be to: 

know that you have planned to cover every item in the spec, 

identifed all the resources that you will need including the stuff that you will ask your
tech to prepare, 

know the topic for each homework/ prep and where the practice problems are by 
page number. 

 Don't neglect the need to develop students' practical skills.

Make sure that you allow for the weeks in which your teaching will be rotted up by school exams, 
mass outings, sports days, Christmas jollities and so on.  Having this lot sorted and bound up in your
A-level folder by Day One will be an enormous confdence booster.  That's true for all your classes, 
but A-levels are the hardest to bluff your way through when you are having what ought to have 
been a duvet day but isn't.

 Once term gets underway, make notes on your SoW after every lesson of page reached, 
pracs done, work set etc, and monitor your progress against the plan.

This year (2015-16) is the frst year of the new A-level Science specs.  So in September 2016, more 
experienced colleagues will be able to advise on Lower Sixth teaching but will be getting to grips 
with the Upper Sioxth spec for the frst time.  The content is not vastly different from the previous 
version, but the approach to practical work has changed.  In my opinion this is an improvement: it's
about learning skills and judgment, rather than jumping through hoops.  That said, the assessment 
required to substantiate an endorsement of a pupil's abilities as gone from a 'big hand – small map' 
concept to something rather more structured.  An inspector will call every couple of years to see 
what you are doing.  Details of this policy are in the Practical Handbooks published online by the 
exam boards.
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School textbooks  

I should expect that A-level students would have a copy each of the chosen textbook, whether on 
loan from the school or bought by students in some independent schools.  If books are on loan, get 
students to sign for, and return before they leave, a numbered copy. Watch out for students who just
drop out without having the courtesy to tell you of their intentions let alone hand books back.  

Do not assume that these textbooks will have been properly edited or proof-read, especially 
if they are the frst edition.  Ask colleagues to point out the errors that they have already 
noticed, so that you in turn can point them out to students.  Errors may be of fact (eg, it's not
true that there are no naturally-occurring beta+ emitters – K40 is one), in diagrams (printing
Anderson's frst positron track photo upside down seem seems to be common1) or in 
numerical questions where the questions have been revised but not the answers.

If you are both kind and rash enough to lend your own books to students, keep a loan book 
and make them sign for each book that they borrow.

Practicals

The Required Practicals for the new A-level specs are described in exam board handbooks, but you 
will need to do pracs beyond those twelve.  Have a look at:

 http://www.iop.org/education/teacher/resources/practicals/page_66402.html

The IOP/Nuffeld Practical Physics site can be a lifesaver.  Pracs are set out so that you can 
give a worksheet section to your students (modifed if necessary to refect your kit), and a copy of the 
whole thing to your tech.   They have been tested and include safety advice (though you must 
ensure that you follow your school's policy on risk assessments).  You won't have the kit for all of 
them, but there are variations around most topics:

http://www.nuffeldfoundation.org/practical-physics/about-practical-physics

IOP Teaching Advanced Physics includes practicals, as well as theory and problems.  

http://tap.iop.org/

Virtual Physical Laboratory (VPL – yes, we have noticed but, alas, too late) a set of about 300 
simulations written by Dr John Nunn of the NPL (ie, a bloke who knows his Physics) and funded by 
the IOP, is available free to schools and individual teachers.  These can both complement hands-on 
pracs and demonstrate pracs for which you don't have the kit.   Most are appropriate to A-level, but 
several can be used, minus some of the bells and whistles, at GCSE.  Each simulation includes both 
a note of the relevant theory and instructions for use.  It will run from a USB stick, unless your 
school's IT security blocks it, but it would be better to get it onto the school's VLE or at least on the 
PC in every room in which you might teach.  You could also do colleagues a favour: if  chemists or 
biologists are teaching Physics, they can use VPL to get to grips with a particular topic themselves 
and then to support a lesson.

If your school does not have VPL, contact your local IOP Physics Network Coordinator (PNC).

http://www.stimulatingphysics.org/regions.html

and 

http://www.stimulatingphysics.org/physics-teacher-network.htm

1   The correct orientation is here: http://www.aps.org/publications/apsnews/200408/history.cfm  
and here:  http://www.daviddarling.info/encyclopedia/P/positron.html
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Free software

The IOP now has a range of teaching resources online.  These are free to download, and include 
material for medical physics, radioactivity, nuclear fusion, and astronomy: a

http://www.iop.org/education/teacher/resources/index.html

There is also material for earlier Key Stages; if you volunteer to run a STEM Club or Year 7 
recruitment evening (and you will, believe me), then Marvin and Milo are there to help.

http://www.iop.org/education/teacher/extra_resources/stem/page_41714.html

There is also material to support careers education, and to assist with EPQs 

http://www.iop.org/education/teacher/extra_resources/toolkit/page_65700.html

http://www.iop.org/education/teacher/student/index.html

http://www.iop.org/education/teacher/resources/extended_project/page_62232.html

There is a mass of free stuff on the net.  Two that we have used for a while are Tracker, a motion 
tracker that you can use to obtain velocity and acceleration data from videos, and Soundcard , a 
software oscilloscope that really is 'load and go':

https://www.cabrillo.edu/~dbrown/tracker/

http://www.zeitnitz.de/Christian/scope_en

Both of these can be used at earlier key stages.  Soundcard is great for showing the links between 
loudness and amplitude, pitch and frequency, etc, when pupils speak, sing or play an instrument 
into a laptop microphone.  If you want your IT team to put software onto school computers, send 
them these links,  so that they can check the licensing terms.

You should also look at PhET, a growing collection of pupil-friendly sims from the University of 
Colorado2 that illustrate STEM topics.  They cover Key Stages Three to Five.   You can encourage 
pupils to use these sims in their own time.  Some of them are dangerously close to being fun.

http://phet.colorado.edu

Software that I have only recently encountered, but which might be useful if you fnd yourself doing 
some maths intervention, is NRICH from the University of Cambridge.  It has a large collection of 
interesting maths problems for students to tackle.

http://nrich.maths.org/2713/index

The National STEM Centre now has an online library of science teaching material, as well as 
other tools for running a science department.  There is a lot to wade through, but it's certainly 
worth searching when looking for ideas and resources for your SoWs. The home page is at: 
http://www.nationalstemcentre.org.uk/

You can also sign up for their weekly newsletter.

If you get (or create) opportunities to put science into a wider context, have a look at  PEEP 
http://www.peep.ac.uk/content/index.php for material dealing with the ethics of science

2  I always think that the stylistic differences between PhET and VPL reflect the cultural differences between the 
US and the UK, but perhaps that's just me.   
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If you are asked to help non-specialist colleagues to develop their physics teaching, there are very 
substantial aids  in the IOP Supporting Physics Teaching (SPT) packages:

http://www.iop.org/education/teacher/support/spt/page_41531.html

The material is arranged in three strands: subject knowledge, teaching issues and teaching 
approaches.  It includes material that can be used in class, but is primarily for teachers' CPD.

Laboratory equipment

A recent study by SCORE (Science COmmunity Representing Education, of which the IOP is a 
member)  includes a detailed spreadsheet of the kit recommended for teaching each of the sciences 
at each Key Stage.  

http://www.iop.org/education/teacher/support/score/page_61561.html

If you are involved in making bids for (re) equipping a lab, you could modify the appropriate 
spreadsheet to compare what you have with what you ought to have.  Then sort the defciencies into
an agreed priority order, ask your tech to price the items from catalogues (be realistic about the 
timescale for this task if it's a long list), and divide the list into only slightly over-optimistic annual 
chunks.  Presented via your HoD to the SLT, this should be more convincing than just holding out 
your cap for a slice of the budget.

Visiting speakers and awaydays

The IOP coordinates a list of physicists willing to visit schools:

https://www.iop.org/education/teacher/resources/engaging_physicists/

The STFC provides links to places that you can take your students to:

http://www.stfc.ac.uk/particlephysics

It's also worth looking at the website of any universities within realistic travelling distance, to see 
whether they offer Sixth Form lectures on STEM subjects.  Try searching for the Schools 
Liaison Offcer in the relevant department.  And don't be afraid to sneak some keenYear 11 
students in as well.

Careers advice

Try to incorporate some of this into your teaching at all Key Stages, even if you don't have formal 
responsibility for it.  

http://www.iop.org/education/teacher/student/index.html

http://www.iop.org/education/higher_education/stem/careers/page_44405.html

http://www.physics.org/careers.asp?contentid=381

Help with (almost) anything

Register with TalkPhysics, where you'll fnd groups discussing everything you're likely to need for 
all Key Stages, and more besides.   It's a great source of ideas and it's free:

http://talkphysics.org/
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TEACHING  PHYSICS

Get an IOP mentor

If you are a physicist,, sign up at: http://stimulatingphysicssupport.iop.org/ and make use of us.  
The support is primarily about teaching physics, rather than other school issues.  IOP mentors are 
not there to supplant your in-school support, but we can chat informally about most things.  If you 
are fortunate enough to have a physicist as your NQT mentor, you may not need us much.  If your 
mentor is not a physics specialist, you may well want to seek other assistance on questions of subject 
knowledge or teaching approaches. That is what we can provide, by email or phone, and in perhaps
in termly meetings  if geography and your commitments allow.

Schools and colleges Affliation Scheme

The Institute offers an Affliation Scheme for schools and colleges in the UK and Ireland, which 
costs £50 (€63) per annum.   This entitles schools and colleges to receive:

A newsletter, Classroom Physics, published four times a year, with information about 
events, resources and training, as well as teaching tips and practical ideas

Physics Education - a journal containing articles about the teaching of physics, news, 
teaching tips and reviews of textbooks and software. The journal is published six times a year
and affliated schools can access all of the content and archive online free of charge

Physics World - a leading physics magazine which will help to keep you in touch with 
developments in physics as well as providing inspiration for your students

Posters, resources and careers material produced by the Institute and other organizations

Discount on Institute conferences and events such as Physics Update courses and 
teacher meetings, plus information on local Institute Branch activities

Access to MyIOP and MemberTalk the website that provides a meeting place for the 
worldwide physics community – for the named contact or a nominated colleague

Access to www.physicsworld.com

Access to the Education Forum – to support the Institute’s educational activities and advise 
on projects and physics education policy

http://www.iop.org/education/teacher/affliation/page_41501.html

And look out for stuff that you could adapt and use at almost any level eg:

http://www.iop.org/education/teacher/extra_resources/football-and-
physics/page_63359.html

Gender

The progressive disengagement of most girls from STEM subjects as they grow up is a national 
disgrace.  It's cultural rather than biochemical, and is prevalent in the 'Anglo-Saxon' world: ask a 
Greek or Italian physicist about gender balance in Physics back home .  Unless you are teaching in a
boys' school, and perhaps even then, you should include a study of the problem in your professional 
development plan.    Look at the resources below, and in particular consider running a Science: It’s 
a people thing workshop for your girls.  Your PNC or TLC may well have done one or know 
someone who has:

http://www.iop.org/education/teacher/support/girls_physics/page_41593.html
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TEACHING

Have a look at our tips on homework, marking and lesson observations, via:

http://www.iop.org/education/ltp/newly-qualifed-teacher/marking/page_54717.html

My own tip would be that when marking substantial prep, tests or practical work, it's often worth 
constructing and issuing model answers.  Do this before you begin marking, and modify the text to 
deal with errors that you encounter when marking.  Use callouts (speech bubbles) to distinguish your
advice and explanations from the model answer itself.  

This takes time in the frst year of teaching a course, even if you are just translating an exam 
board mark scheme into English.  But it helps you focus on what you are looking for in 
marking and allows you to write “Look at the model answer” or even just “Model answer” 
on students' work, rather than continually repeating the same explanation of where they 
went wrong.  By all means put manuscript comments on unusual answers, give praise for 
real effort, and end with personalised advice for improvement on each student's script if 
appropriate.  

Insist that students keep your model answers with their own work; rather than losing them; 
you must avoid giving the impression that students' work has been inadequately marked, 
when it is read by parents, HoDs or the SLT.

Schools should have a written marking policy if they expect a degree of standardisation.    
Don't assume that all the SLT will agree with it and evaluate your marking accordingly.  If 
in doubt, ask.  If you get an uncomfortable feeling about someone's view of your efforts, ask 
to discuss it with them, take notes and email a typed version of your notes with a polite 
request for confrmation of your understanding.  This may be necessary in any area where 
your performance as an NQT is being assessed.  Getting guidance in writing avoids 
misunderstanding and, just occasionally, is a useful way of dealing with the type of manager 
who can't or won't give consistent guidance.

Unions

This topic might seem to be outside the scope of these notes, but union websites and periodicals do 
contain (mostly) useful advice on teaching, and the unions offer courses on matters such as handling 
stress and so on.  If you haven't already joined a teaching union, do so now.  They'll give you a 
discounted fee for your frst year, perhaps longer, and you can set a large portion of it against tax.  
Your choice of union will depend on your politics and your view of how best to further the 
development of what we loosely describe as a profession.  But join one of them.  The day may come 
when you need their advice or even legal aid to deal with diffculties at work.  In my experience as a 
union rep, the feld offcers can be very helpful, but they won't take on issues that arose before you 
joined.

And lastly: good luck!

Richard Bonella  BSc MSc MA CEng MInstP
Teaching and Learning Coach, Stimulating Physics Network
The Institute of Physics
76 Portland Place, London W1B 1NT  
E-mail: richard.bonella@iop.org
Mobile: +44 (0)7971 464187 
www.iop.org/spn
Follow us on Twitter and Pinterest
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NOTES
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